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Re: Structure Foundation Exploration Report 
CUY-17-13.50 
PID: 112998 
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Brooklyn Heights, Ohio 
SME Project No. 088549.00   

Dear Ms. Shaner: 

The attached report presents the results of our structure foundation exploration 
and recommendations for the East Schaaf Road bridge replacement in Brooklyn 
Heights, Ohio. 

If you have questions, or wish to discuss our recommendations, please call. 

Sincerely, 

SME 

Brendan P. Lieske, PE 
Senior Consultant 

Enclosure: Structure Foundation Exploration Report, Dated September 3, 2025

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



© 2025 Soil and Materials Engineers, Inc. 
SME and the SME logo are federally registered marks.

088549.00_SEP032025_GER  

TABLE OF CONTENTS 

EXECUTIVE SUMMARY ............................................................................. 1
1. INTRODUCTION .................................................................................... 2
2. GEOLOGY AND OBSERVATIONS ............................................................ 2

2.1 GEOLOGY ........................................................................................................ 2

2.2 RECONNAISSANCE ......................................................................................... 2

2.3 EXISTING DATA ............................................................................................... 3

3. EXPLORATION ...................................................................................... 3
3.1 HISTORICAL BORING INFORMATION ............................................................ 3

3.2 FIELD EXPLORATION ...................................................................................... 3

3.3 LABORATORY TESTING .................................................................................. 4

4. FINDINGS ............................................................................................. 4
4.1 SUBSURFACE CONDITIONS ............................................................................ 4

5. ANALYSIS AND RECOMMENDATIONS ................................................... 4
5.1 FOUNDATIONS ............................................................................................... 4

5.1.1 PILE AXIAL CAPACITY ........................................................................................ 5

5.1.2 PILE SETTLEMENT .............................................................................................. 6

5.1.3 LATERAL PILE ANALYSIS ................................................................................... 6

5.1.4 DRIVABILITY ANALYSIS ..................................................................................... 7

5.2 SEISMIC CONSIDERATIONS ............................................................................ 7

5.3 CONSTRUCTION CONSIDERATIONS .............................................................. 9

6. SIGNATURES ........................................................................................ 9

APPENDIX A 
BORING LOCATION DIAGRAM 

BORING LOG TERMINOLOGY 

BORING LOGS  

ROCK CORE PHOTOS 

PAVEMENT CORE LOGS 

APPENDIX B 
MARKED UP BORING LOGS 

SOIL PARAMETERS FOR TANGENT DRILLED SHAFT WALL DESIGN 

PILE CAPACITY ANALYSES 

PILE SETTLEMENT CALCULATIONS 

PILE LATERAL ANALYSES 

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



© 2025 Soil and Materials Engineers, Inc. 
SME and the SME logo are federally registered marks.

088549.00_SEP032025_GER  

PILE DRIVABILITY ANALYSES 

SITE SPECIFIC SEISMIC INFORMATION 

SEISMIC SITE CLASSIFICATION CALCULATIONS 

EMBANKMENT SETTLEMENT CALCULATIONS 

WALL 1 AND WALL 2 BEARING CALCULATIONS 

WALL 1 AND WALL 2 SLOPE STABILITY ANALYSES 

RECOMMENDED GEOTECHNICAL PLAN NOTES 

APPENDIX C 
HDR TANGENT DRILLED SHAFT WALL DESIGN CALCULATIONS 

HDR CALCULATION SETS FOR END WALLS 

APPENDIX D 
IMPORTANT INFORMATION ABOUT THIS GEOTECHNICAL ENGINEERING 

REPORT 

GENERAL COMMENTS 

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



© 2025 Soil and Materials Engineers, Inc. 
SME and the SME logo are federally registered marks.

088549.00_SEP032025_GER  1

EXECUTIVE SUMMARY 

This report represents the results of a structure foundation exploration for the replacement of the East 
Schaaf Road Bridge over Granger Road (Route 17).  The replacement bridge will consist of a two-span 
structure with a tangent drilled shaft wall at each abutment.  The abutments will be supported directly on 
the tangent drilled shaft wall.  The bottom of the abutment footings (continuous pile caps) will be at 
elevation 710.0 feet at the forward abutment and 712.0 feet at the rear abutment.  The piers will be 
supported on 16-inch CIP piles.  The bottom of the pier footings (pile cap) will be at elevation 691.0 feet.   

Subsurface conditions were evaluated by drilling four Standard Penetration Test (SPT) borings and four 
pavement cores.  The borings and cores were performed in general accordance with the ODOT 
Specifications for Geotechnical Explorations, dated January 21, 2022.   

Below the pavement materials, we encountered lacustrine soils consisting of stiff to very stiff silt and clay 
(A-6a) and silty clay (A-6b) to about elevation 703 to 706 feet behind each abutment (B-001-0-22 and B-
004-0-22).  Below these soils and below the pavement at the remaining borings, we encountered varying 
layers of loose to medium dense gravel and stone fragments with sand (A-1-b), coarse and fine sand (A-
3a), and silt (A-4b) to about elevation 675 feet.  This was underlain by medium stiff to very stiff silt (A-4b) 
“and” clay, and silt and clay (A-6a) to about elevation 645 feet.  Below this soil, we encountered layers of 
varying thickness consisting of medium stiff to very stiff silt (A-4b), silt and clay (A-6a), and clay (A-7-6).  
Between elevations 603 feet to 615 feet, the lacustrine soils transition to glacial till consisting of very stiff 
to hard sandy silt (A-4a) “and” clay.  We encountered weak to moderately strong shale bedrock between 
elevation 586 and 589 feet.  Groundwater was encountered during drilling within the non-cohesive soils 
between elevations 691 feet and 682 feet.  The groundwater elevation appears to decrease towards the 
Cuyahoga River.   

Based on our field and laboratory testing and our analyses, we conclude that deep foundations will be 
required to support the replacement bridge.  The abutments will be supported directly on the tangent 
drilled shaft wall.  The geotechnical design for the abutment walls was performed by HDR.  Refer to 
HDR’s design calculations in Appendix C for additional information. 

Driven friction piles consisting of 16-inch CIP piles with a minimum 5/16-inch wall thickness at the piers 
are recommended.  We evaluated pile resistance with and without pile setup.  The inclusion of pile setup 
results in saving more than 10 feet of pile length in each case; therefore, pile setup has been accounted 
for in the design.  The rounded estimated pile lengths are 95 feet at the pier piles.  Dynamic load testing 
should be performed on the first two piles driven at the piers to verify that the EOID resistances have 
been achieved at the estimated pile lengths.  Assuming the EOID resistances are achieved, we 
recommend driving all piles to the full estimated lengths, then perform restrike testing on the same two 
piles after a waiting period of 7 days at the piers, to verify setup and that the Rn is achieved.  Based on 
the drivability analysis, a D 19-42 hammer or equivalent is suitable for driving the piles. 

The summary presented above includes selected elements of our findings and recommendations and is 
provided as an overview.  Refer to the full text of the report for details needed to fully understand and 
properly apply our recommendations. 
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1. INTRODUCTION 

This report presents the results of a structure foundation exploration for the replacement of the East 
Schaaf Road Bridge over Granger Road (Route 17).  The replacement bridge will consist of a two-span 
structure with a tangent drilled shaft wall at each abutment.  MSE walls were originally planned in front of 
each abutment, but the design changed to soldier pile and lagging walls after the Stage 2 submission, 
then changed to tangent drilled shaft walls directly supporting the abutments after the Stage 3 
submission.  SME provided soil parameters to HDR based on our boring information.  A table showing the 
provided soil parameters is included in Appendix B.  Please refer to HDR’s supplemental geotechnical 
design calculations for additional information about the tangent drilled shaft walls.   

The piers will be supported on 16-inch CIP piles.  The bottom of the pier footings (pile cap) will be at 
elevation 691.0 feet.   

Maximum pile loads at the piers will be: 

 Factored vertical pile load = 305 kips 

 Factored lateral pile load = 20 kips 

 Service vertical pile load = 255 kips 

 Service lateral pile load = 17 kips 

Subsurface conditions were evaluated by drilling four Standard Penetration Test (SPT) borings and four 
pavement cores.  Two borings were drilled in the outside, opposing lanes of Granger Road near the 
existing bridge piers and two borings were drilled on East Schaaf Road in opposite lanes behind each 
existing abutment.  Pavement cores were obtained at each boring location on East Schaaf Road.  Two 
bridge deck cores were obtained in opposite lanes of the bridge.  The borings and cores were performed 
in general accordance with the current ODOT Specifications for Geotechnical Explorations.  Samples 
from the borings and cores were taken to our laboratory for visual classification and testing.  The results 
of the field and laboratory tests were interpreted to provide preliminary foundation recommendations for 
the new structure.   

2. GEOLOGY AND OBSERVATIONS 

2.1 GEOLOGY 

Geologic references for the project area indicate soils consisting of lacustrine sand, silt, and clay over 
glacial till deposits of sandy silt extending to shale bedrock.  Bedrock in this area consists of Devonian 
Age Ohio Shale. 

2.2 RECONNAISSANCE 

We visited the project site on March 3, 2022, to perform site reconnaissance and mark the boring 
locations.  The existing bridge is a four-span structure, with a total length of 320 feet and an overall width 
of 39 feet.  During this site visit we noted overhead utility lines and indications of underground utilities, as 
well as maintenance of traffic considerations for our field testing services.  The pavements along this 
section of Granger Road appeared to be in fair condition, with longitudinal cracking spanning between the 
lanes.  The pavement on Schaaf Road appeared to be in fair condition, with a significant amount of crack 
patches and pavement repairs.  We did not observe signs of slope instability at either abutment.  On the 
existing bridge structure, we noted multiple areas of rust and pealing paint on the exposed steel elements 
and spalling concrete, exposing reinforcing steel on the columns. 
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2.3 EXISTING DATA 

Based on historical structure drawings provided by ODOT, we understand the existing bridge piers are 
supported by 12-inch diameter reinforced concrete piles driven 32 to 34 feet below the bottom of the pile 
caps.  SME has boring information from a project site north of this bridge, between East Schaaf Road and 
Valley Belt Road.  Based on this data, we anticipated our borings would encounter lacustrine soils to 
about elevation 610 feet, consisting of moist to wet, loose to medium dense silts and medium to stiff 
clays.  We anticipated the lacustrine soils would be underlain by hard glacial till followed by Ohio Shale 
bedrock near elevation 600 feet.   

3. EXPLORATION 

3.1 HISTORICAL BORING INFORMATION 

Historical geotechnical records consist of drive rod soundings were obtained from ODOT’s Transportation 
Information Mapping System (TIMS) for CUY-17-0164 (sub-batch 2409) completed in 1954 for the 
original bridge construction.  Results of this explorations were reviewed but were not utilized during the 
current design and not presented on the geotechnical profile. 

3.2 FIELD EXPLORATION 

Subsurface conditions were identified by a field exploration program consisting of four Standard 
Penetration Test (SPT) borings, designated B-001-0-22 through B-004-0-22.  SME visited the site from 
March 14 through April 6, 2022, to perform our field exploration.  We cored the pavement at each of the 
East Schaaf Road boring locations, designated X-001-0-22 and X-004-0-22.  We also cored the bridge 
deck at two locations, designated X-002-0-22 and X-003-0-22.  For each core location, we measured the 
pavement section thicknesses and photographed the core.  A core photo log is included in Appendix A. 

Boring depths ranged from 114 feet to 144 feet below the existing pavement surface.  We cored five feet 
of rock at three of the four boring locations.  At B-003-0-22, the metal tip (shoe) of our split-spoon sampler 
broke off in the bottom of the borehole due to hard driving in the rock and we were unable to retrieve it.  
Therefore, we were unable to complete rock coring at this location.   

We obtained split-spoon samples at approximate two and a half foot intervals in the top 15 to 20 feet at 
each boring, followed by sampling at five-foot intervals.  We also obtained eight thin-walled Shelby tube 
samples.  The approximate boring and core locations are shown on the attached Boring Location 
Diagram.   

Drilling equipment consisted of a CME-550 ATV rig with a CME auto hammer having an energy transfer 
ratio of 70% based on our September 3, 2020, calibration.  The field-measured blowcounts are corrected 
to N60 based on calibration of the hammer system.  Both the field-measured blowcounts for each six-inch 
penetration interval, and the energy-corrected blowcounts in blows per foot are reported on the boring 
logs.  We checked the boreholes for the presence of groundwater during drilling and prior to backfilling 
and recorded its depth where encountered.  The boreholes were sealed with bentonite grout in 
accordance with ODOT’s Specifications for Geotechnical Explorations (SGE).  The boring and pavement 
core holes were patched with an EPCO hole plug and asphalt cold patch.  For the bridge deck cores, we 
cored the upper four inches using a core barrel two inches larger in diameter than the through-deck core, 
then we inserted a one-quarter inch thick steel plate into the core hole and patched the surface with 
ready-mix concrete.  
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3.3 LABORATORY TESTING 

Samples were placed in clean glass jars each marked with project number, boring number, depth interval, 
and blow count data.  The samples were taken to our laboratory where they were classified in accordance 
with the ODOT-Modified AASHTO procedure.  Laboratory testing included water contents, hand 
penetrometer values, mechanical sieve, hydrometer, and Atterberg Limits on selected samples.   

4. FINDINGS 

4.1 SUBSURFACE CONDITIONS 

The asphalt pavement section in the approach pavement cores (X-001-0-22 and X-004-0-22) varied from 
4 ½ inches of asphalt over 6 inches of concrete at X-001-0-22 to 3 ¼ inches of asphalt over 2 ¾ inches 
brick over 9 ½ inches concrete at X-004-0-22.  The bridge deck cores (X-002-0-22 and X-003-0-22), 
consisted of 9 ¾ to 10 ½ inches of reinforced concrete. 

Below the pavement materials, we encountered lacustrine soils consisting of stiff to very stiff silt and clay 
(A-6a) and silty clay (A-6b) to about elevation 703 to 706 feet behind each abutment (B-001-0-22 and B-
004-0-22).  Below these soils and below the pavement at the remaining borings, we encountered varying 
layers of loose to medium dense gravel and stone fragments with sand (A-1-b), coarse and fine sand (A-
3a), and silt (A-4b) to about elevation 675 feet.  This was underlain by medium stiff to very stiff silt (A-4b) 
“and” clay, and silt and clay (A-6a) to about elevation 645 feet.  Below this soil, we encountered layers of 
varying thickness consisting of medium stiff to very stiff silt (A-4b), silt and clay (A-6a), and clay (A-7-6).  
Between elevations 603 feet to 615 feet, the lacustrine soils transition to glacial till consisting of very stiff 
to hard sandy silt (A-4a) “and” clay.  We encountered weak to moderately strong shale bedrock between 
elevation 586 to 589 feet. 

Groundwater was encountered during drilling within the non-cohesive soils between elevations 691 feet 
and 682 feet.  The groundwater elevation appears to decrease towards the Cuyahoga River.  
Groundwater levels at completion of drilling could not be obtained due to the water introduced as part of 
the mud rotary operation.  Groundwater levels should be expected to fluctuate during the year based on 
variations in precipitation, run-off, and other factors.  Groundwater conditions indicated by the borings 
represent conditions at the time the readings were taken.  Groundwater levels at other times may vary 
from those conditions noted on the boring logs. 

5. ANALYSIS AND RECOMMENDATIONS 

5.1 FILL BEHIND ABUTMENT WALLS 

A tangent drilled shaft wall will be constructed to support each abutment.  After construction of the wall, 
engineered fill will be placed behind the wall and compacted in lifts.  The fill should be placed and 
compacted in accordance with ODOT CMS Item 203 with lifts not exceeding 6-inches thick.  Refer to 
HDR’s design for material requirements for the backfill. 

We performed a settlement analysis for this fill based on the Hough Method outlined in LRFD 10.6.2.4.2b 
for cohesionless soils and LRFD 10.6.2.4.3 for cohesive soils.  Based on these analyses, we estimate a 
total settlement of 3.7 inches at the rear abutment and 2.9 inches at the forward abutment due to the 
weight of the new fill.  We anticipate settlement in the cohesionless soil layers will occur during 
construction.  We estimate a total settlement in the cohesive soil layers of 1 inch at the rear abutment and 
0.6 inches at the forward abutment.  Based on this, HDR considered downdrag settlement in their drilled 
shaft design. 
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5.2 PIER FOUNDATIONS 

Deep foundations will be required for support of the center piers.  We recommend driven friction piles 
consisting of 16-inch CIP piles with a minimum 5/16-inch wall thickness at the piers.   

5.2.1 PILE AXIAL CAPACITY 

DrivenPiles was used to estimate the nominal resistance for the various foundation options.  Results of 
the DrivenPiles analyses are included in Appendix B, with printouts from the spreadsheet analyses and 
graphs showing skin friction, end bearing, and total capacity in kips versus depth.  The analyses for the 
pier pile analysis starts at the bottom of the pier pile cap (elevation 691.0 feet). 

We evaluated subsurface profiles from B-002-0-22 and B-003-0-33 for the piers and found B-002-0-22 to 
be more conservative, so that is the profile used for our recommendations.  For each analysis, we 
evaluated pile resistances with and without pile setup.  The inclusion of pile setup results in saving more 
than 10 feet of length per pile at each substructure; therefore, pile setup has been accounted for in the 
design (ODOT GDM 1304.3.1).   

The Nominal Bearing Resistance (Rn) was calculated using a resistance factor of 0.7.  Based on the 
ODOT BDM, a resistance factor of 0.7 can be used for the dynamic analysis load test methods (LRFD 
10.5.5.2.3) if installed in accordance with ODOT C&MS 507 and tested using dynamic test methods in 
accordance with ODOT C&MS 523.  The Rn was plotted on the pile capacity graphs with setup to 
determine the estimated pile lengths.  Based on the estimated pile lengths, pile capacity graphs without 
pile setup were used to determine the unfactored pile resistance at the End of Initial Drive (EOID).  
Dynamic load testing should be performed on the first two piles driven at the piers to verify that the EOID 
resistances have been achieved at the estimated pile lengths.  Contact ODOT, the designer (HDR), and 
the geotechnical engineer of record (SME) if the EOID resistances are not achieved at the full estimated 
lengths during the initial drive.  Assuming the EOID resistances are achieved, we recommend driving all 
piles to the full estimated lengths, then perform restrike testing on the same two piles after a waiting 
period of 7 days, to verify setup and that the Rn is achieved.  This waiting period is based on a composite 
setup factor equal to Rn/EOID, in accordance with ODOT GDM Table 1300-7.   

Appendix B includes calculations, marked up graphs showing the graphical analyses, marked up boring 
logs and a marked up profile sheet showing the soil layer breakdown and parameters, and a table 
showing the soil layer breakdown and parameters.  Table 1 shows a summary of the pile design 
recommendations. 
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Table 1: Pile Design Recommendations Summary 

SUBSTRUCTURE PIER PILES 

Pile Type/Size 16-in CIP 

Wall Thickness (in) 0.3125 

Boring Profile B-002-0-22 

Pile Cutoff Elevation (ft) 692.0 

Elevation at Bottom of Pile Cap (ft) 691.0 

Tip Elevation (ft) 602.8 

Estimated Pile Lengths (ft) 89 

Rounded Estimated Pile Lengths (ft) 95 

Pile Order Lengths (ft) 100 

Rn = UBV (kips) 435.7 

EOID (kips) 319 

Setup Factor 1.37 

Waiting Period for Setup (days) 7 
Pile lengths include 1-foot embedment into caps 
Rn = Nominal Bearing Resistance 
EOID = Unfactored Pile Resistance at End of Initial Drive 
UBV =Ultimate Bearing Value 

5.2.2 PILE SETTLEMENT 

We evaluated elastic compression of the piles based on GEC 12 Section 7.3.5.1 and evaluated 
settlement of the pile groups using the equivalent footing method as described in LRFD 10.7.2.3.  The 
results are outlined in Table 2.    

Table 2: Pile Settlement Estimates 

PIER PILES 

Pile Group Settlement 0.1 inches 

Elastic compression of the pile 0.4 inches 

Total Settlement of pile head 0.4 inches* 
*Total settlement of pier piles is the same as elastic settlement due to rounding 

5.2.3 LATERAL PILE ANALYSIS 

We performed lateral pile analyses using the program LPile for the pier piles based on the following 
maximum loads per pile: 

 Factored vertical pile load is 305 kips 

 Factored lateral pile load is 20 kips 

 Service vertical pile load is 255 kips 

 Service lateral pile load is 17 kips 
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We performed analyses for multiple cases to evaluate the effect of lateral loads on the pier piles, 
including: 

 Subsurface profiles at B-002-0-22 and B-003-0-22 

 With and without axial load applied 

 Fixed head and pinned head conditions  

 Service load and factored (Strength) load 

We did not include a P-Multiplier due to the pile spacing being greater than five diameters.  The analysis 
starts at the bottom of the pier pile cap (elevation 691.0 feet).  Our analyses indicate the case using the 
subsurface profile at B-003-0-22 without axial loads applied and with a pinned-head loading condition is 
most critical.  Based on discussions with the design team, we understand the connection at the top of the 
piles is somewhere between a fixed head and a pinned head condition, so we have included results for 
both conditions.  Table 3 summarizes the lateral pile analysis results for both the service and factored 
(Strength) loads based on the B-003-0-22 profile.  LPile output reports and plots are included in Appendix 
B. 

Table 3. Lateral Pile Analysis Results – B-003-0-22 without Axial Load 

LOAD TYPE 
LOADING 

CONDITION 

DEFLECTION AT 
TOP OF PILE 

(INCHES)

MAXIMUM BENDING 
MOMENT 

(INCH-LBS)

Service 
Loads 

Fixed Head 0.19 904,120 

Pinned Head 0.71 948,149 

Factored 
Loads 

Fixed Head 0.24 1,106,677 

Pinned Head 0.89 1,156,570 

*The maximum bending moment occurred at the bottom of the pile cap for the fixed-head condition and at a depth of 7.9 feet below 
the bottom of the pile cap for the pinned-head condition. 

5.2.4 DRIVABILITY ANALYSIS 

We performed wave equation pile drivability analyses using GRLWEAP.  At the piers, we performed an 
analysis based on a Delmag D 19-42 hammer.  Our analysis shows that this hammer size can 
successfully drive 16-inch CIP piles through the upper soils to bear at the top of the hard sandy silt layer, 
which is anticipated near elevation 602.8 feet based on our borings.  The analysis indicates this hammer 
size should have enough energy to activate the required resistance needed on the hard sandy silt layer.  
The results of these analyses are included in Appendix B.   

Based on the results of our drivability analyses, we recommend using a pile driving hammer with a 
minimum rated energy of 43,200 foot-pounds (rated energy for a D 19-42 hammer) to install the pier piles.  
Ensure that stresses in the piles during driving do not exceed 40,500 pounds per square inch (90% of Fy). 

5.3 WALL 1 AND WALL 2 FOUNDATIONS 

The abutments will be supported on tangent drilled shaft walls.  Please refer to HDR’s supplemental 
geotechnical design calculations for additional information.  The ends of these walls (see Image 1), 
designated Wall 1 at the rear abutment and Wall 2 at the forward abutment, will be 10 feet or less tall and 
will be supported by spread footing foundations.  SME evaluated the bearing resistance and global 
stability of these end sections of the walls based on AASHTO LRFD 10.6.3.1 and 11.6.3.7, respectively.  
Sliding and overturning were evaluated by HDR.  Our bearing resistance calculations, the results of our 
global stability analyses, and marked up boring logs showing the soil layer breakdown and parameters 
are included in Appendix B.   
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IMAGE NO. 1: Location and Designation of Each End of the CIP Walls. 

The bearing resistances were compared with a maximum strength limit state bearing pressure of 2.3 ksf, 
provided by HDR.  Based on our calculations, the factored bearing resistances exceed the maximum 
strength limit state bearing pressure.  In our global stability analyses, we modeled the retaining wall with 
infinite strength to prevent failure surfaces from passing through the wall.  Analyses allowing non-circular 
failure surfaces resulted in the lowest factors of safety; therefore, our evaluation focused on these 
analyses.  The Wall 2 Right analysis indicates factors of safety exceed 1.5 behind a setback distance of 
31 feet from the top of the slope.  The residential structure near the top of the slope is positioned behind 
this setback line, so this meets the criteria. 

The results of our calculations are outlined in Table 4 and the calculations and slope stability output files 
are included in Appendix B.  Additional wall calculations performed by HDR are included in Appendix C, 
which includes factored eccentric load (overturning) resistance, factored sliding resistance, Service 1 
Limit State bearing pressure, and Strength Limit State bearing pressure.  

Table 4. Summary of MSE External Stability Calculations  

WALL 1 (REAR ABUTMENT)  
LEFT WALL 

WALL 1 (REAR ABUTMENT)  
RIGHT WALL 

CRITERION RESISTANCE LOAD/TARGET RESISTANCE LOAD/TARGET

Bearing resistance  qr = 7.1 ksf Q = 2.3 ksf qr = 6.2 ksf Q = 2.3 ksf 

Overall (Global) Stability* 
Non-Circular Failure Surfaces 

FS = 1.7 FS = or > 1.3 FS = 1.4 FS = or > 1.3 

WALL 2 (FORWARD ABUTMENT) 
LEFT WALL

WALL 2 (FORWARD ABUTMENT) 
RIGHT WALL

Bearing resistance  qr = 9.9 ksf Q = 2.3 ksf qr = 7.1 ksf Q = 2.3 ksf 

Overall (Global) Stability* 
Non-Circular Failure Surfaces 

FS = 1.6 FS = or > 1.3 
FS = 1.3 
FS = 1.5 at a 
setback of 31 ft 

FS = or > 1.5* 

*FS Criteria at Forward Abutment Right Wall set at 1.5 due to residential structure near the top of the slope.   
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5.4 SEISMIC CONSIDERATIONS

Structural calculations that consider seismic effects should assume Site Class E in accordance with 
ASCE 7-16 Chapter 20.  Calculations for the Site Class determination are included in the report 
attachments.  Based on ASCE 7-16, the following seismologic data is applicable to this project site: 

Horizontal Peak Ground Acceleration (PGA) = 0.076g 

Horizontal Response Spectral Acceleration Coefficient at Period of 0.2 s (SS) = 0.141g 

Horizontal Response Spectral Acceleration Coefficient at Period of 1.0 s (S1) = 0.05g 

A report of the site-specific seismologic data from SEA/OSHPD is included in the report attachments. 

5.5 CONSTRUCTION CONSIDERATIONS 

It will be important for the contractor to incorporate effective site drainage practices to prevent water 
pressure from building behind the soldier pile and lagging wall.  The contractor must take precautions to 
protect nearby foundations, pavements, and utilities during construction.  Do not undermine existing 
structures.  Any shoring/bracing will need to be designed by a professional engineer licensed in the State 
of Ohio.   

Care should be exercised during excavating and compacting operations, so vibrations do not cause 
settlement or damage to nearby structures, pavements, and utilities.  Pile driving within 200 feet of 
existing buildings requires vibration impact assessment, per BDM 305.3.6.  There is a house within 45 
feet of the pile driving location.  Based on a vibration impact assessment, performed by HDR, there is a 
potential for damage at that house.  Therefore, a preconstruction condition survey is required.  

Based on our review of the typical plan notes in the ODOT BDM 605 and our discussions with HDR, we 
have included recommendations for geotechnical plan notes in Appendix B. 

6. SIGNATURES 

REPORT PREPARED BY: REPORT REVIEWED BY: 

Brendan P. Lieske, PE  Alan J. Esser, PE, BC.GE 
Senior Consultant Chief Consultant 
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BORING LOG TERMINOLOGY 
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PAVEMENT CORE LOGS 
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DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/31/22 END: 4/6/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 139.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 5

EXPLORATION ID
B-001-0-22

ELEVATION: 718.7 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 118+21, 9' LT.

LAT / LONG: 41.414779, -81.659364

TYPE: BRIDGE
SFN: 1802437
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(continued)
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Rock (V)

Rock (V) 

-

-

100

100

100

586.7

579.7

SS-30

SS-31

RC-32

START: 3/31/22 END: 4/6/22STATION / OFFSET: 118+21, 9' LT. B-001-0-22PROJECT: CUY-17-13.50PID: 112998 PG 5 OF 5SFN: 1802437

592.3 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID
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R
D

 O
D

O
T

 S
O

IL
 B

O
R

IN
G

 L
O

G
 (

8.
5

 X
 1

1)
 -

 O
H

 D
O

T
.G

D
T

 -
 7

/1
5/

2
4 

12
:0

3 
- 

\\S
M

E
-I

N
C

\P
Z

\W
IP

\0
88

54
9

.0
0\

P
R

O
JE

C
T

 D
A

T
A

\G
IN

T
\0

88
54

9.
00

+
LO

G
S

.G
P

J

NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB

TR

127

128

129

130

131

132

133

134

135

136

137

138

139

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



-

49

-

3

-

-

0

-

0

-

2

-

7

-

0

-

-

0

-

0

-

0

-

31

-

81

-

-

35

-

17

-

8

-

4

-

4

-

-

8

-

12

-

54

-

9

-

12

-

-

57

-

71

-

36

6
10

15

5
5

5

6
6

7

4
5

6

5
6

6

4
6

6

8
9

9

5
6

5

6
10

15

4
5

5

5" ASPAHLT OVER 10" CONCRETE

MEDIUM DENSE, BROWN, GRAVEL AND/OR STONE
FRAGMENTS, WITH SAND, DAMP

VERY STIFF, BROWN, SILT AND CLAY, LITTLE SAND,
DAMP

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, MOIST TO WET

MEDIUM DENSE, BROWN, SILT, SOME TO AND SAND,
TRACE CLAY, MOIST TO WET

MEDIUM DENSE, GRAY, SILT, LITTLE SAND, LITTLE
CLAY, MOIST

MEDIUM STIFF TO STIFF, GRAY, SILT AND CLAY,
TRACE TO LITTLE SAND, MOIST TO WET

-

NP

-

NP

-

-

NP

-

NP

-

33

-

NP

-

NP

-

-

NP

-

NP

-

18

-

NP

-

NP

-

-

NP

-

NP

-

15

7

5

24

8

22

28

31

17

17

25

23

-

-

4.00

-

-

-

-

-

-

2.50

2.00

A-1-b (V)

A-1-b (0)

A-6a (V)

A-3a (0)

A-3a (V)

A-3a (V)

A-4b (6)

A-4b (V)

A-4b (8)

A-6a (V)

A-6a (10)

29

12

15

13

14

14

21

13

29

12

100

56

67

67

100

67

100

100

89

100

100

700.6

696.3

693.8

686.3

682.3

675.3

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

ST-10

SS-11

691.3

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/21/22 END: 3/23/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 123.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 4

EXPLORATION ID
B-002-0-22

ELEVATION: 701.8 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 117+33, 47' LT.

LAT / LONG: 41.415040, -81.659516

TYPE: BRIDGE
SFN: 1802437

701.8

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID
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R
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20
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24
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26

27
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



-

-

1

-

-

-

-

-

-

0

-

-

-

-

-

-

2

-

-

-

-

-

-

64

-

-

-

-

-

-

33

-

-

-

-

7
8

7

4
5

6

2
3

4

2
2

3

2
2

3

6
8
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MEDIUM STIFF TO STIFF, GRAY, SILT AND CLAY,
TRACE TO LITTLE SAND, MOIST TO WET (continued)

STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
TO LITTLE SAND, MOIST TO WET

-

-

36

-

-

-

-

-

-

23

-

-

-

-

-

-

13

-

-

-

-

25

29

29

34

31

25

26

2.00

1.75

1.50

1.25

1.00

2.50

3.50

A-6a (V)

A-6a (V)

A-6a (9)

A-6a (V)

A-6a (V)

A-6a (V)

A-6a (V)

18

13

8

6

6

22

100

100

100

100

100

100

100

645.8

SS-12

SS-13

SS-14

SS-15

SS-16

ST-17

SS-18

START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 4SFN: 1802437

671.8 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID
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R
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49
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61

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



-

0

-

-

-

-

0

-

0

-

-

-

-

0

-

1

-

-

-

-

1

-

39

-

-

-

-

33

-

60

-

-

-

-
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2
3

5

2
3

5

2
2

3

2
3

4

2
3

4

3
3

4

2

STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
TO LITTLE SAND, MOIST TO WET (continued)

MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
WET

-

25

-

-

-

-

25

-

19

-

-

-

-

21

-

6

-

-

-

-

4

26

28

26

27

35

28

23

2.00

1.00

2.00

1.50

1.50

1.00

2.00

A-6a (V)

A-4b (8)

A-4b (V)

A-4b (V)

A-4b (V)

A-4b (V)

A-4b (8)

9

9

6

8

8

8

100

100

100

100

100

100

100

633.3

SS-19

SS-20

ST-21

SS-22

SS-23

SS-24

SS-25

START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 4SFN: 1802437

639.7 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID
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R
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64

65
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68

69

70

71

72

73
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79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



-

-

-

6

-

-
-

-

-

-

5

-

-
-

-

-

-

9

-

-
-

-

-

-

36

-

-
-

-

-

-

44

-

-
-

3
4

3
7

8
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17

29

18
24

30

20
50/6"

45

MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
WET (continued)

VERY STIFF TO HARD, GRAY, SANDY SILT, "AND"
CLAY, TRACE GRAVEL, MOIST TO DAMP

SHALE, GRAY, MODERATELY TO HIGHLY WEATHERED,
WEAK TO SLIGHTLY STRONG, VERY FINE GRAINED,
THIN TO MEDIUM BEDDED, SLIGHTLY ARGILLACEOUS,
FRACTURED; RQD 45%, REC 100%.

-

-

-

26

-

-
-

-

-

-

18

-

-
-

-

-

-

8

-

-
-

32

-

20

14

14

13
-

1.00

-

2.00

4.00

4.00

4.00
-

A-4b (V)

A-4b (V)

A-4a (V)

A-4a (8)

A-4a (V)

A-4b (V)
Rock (V)

Rock (V) 

8

18

54

63

-

100

100

100

100

100

100

602.8

587.8

578.8

SS-26

SS-27A

SS-27B

SS-28

SS-29

SS-30A
SS-30B

RC-31

START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 4SFN: 1802437

607.6 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID
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R
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB

TR

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



8

-

-

1

-

-

0

-

0

-

2

-

-

0

-

-

0

-

0

-

59

-

-

24

-

-

17

-

0

-

11

-

-

11

-

-

8

-

45

-

20

-

-

64

-

-

75

-

55

-

8
10

11

6
7

8

6
6

6

7
6

7

7
8

7

5
6

7

5
8

12

6
8

7

3
4

6

5
5

6

3" ASPHALT OVER 10" CONCRETE

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE TO SOME, LITTLE CLAY, TRACE GRAVEL, DAMP

MEDIUM DENSE, BROWN, SILT, SOME SAND, LITTLE
CLAY, MOIST

MEDIUM DENSE, GRAY, SILT, LITTLE SAND, TRACE
CLAY, MOIST

MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
MOIST

NP

-

-

NP

-

-

NP

-

30

-

NP

-

-

NP

-

-

NP

-

20

-

NP

-

-

NP

-

-

NP

-

10

-

11

7

25

21

32

22

20

20

25

24

-

-

-

-

-

-

-

-

1.25

3.00

A-3a (0)

A-3a (V)

A-3a (V)

A-4b (8)

A-4b (V)

A-4b (V)

A-4b (8)

A-4b (V)

A-4b (8)

A-4b (V)

25

18

14

15

18

15

23

18

12

13

89

33

100

100

56

100

100

100

100

67

694.6

687.6

681.1

674.6

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

SS-10

684.6

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/14/22 END: 3/15/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 113.67 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 4

EXPLORATION ID
B-003-0-22

ELEVATION: 695.6 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 115+10, 27' RT.

LAT / LONG: 41.415218, -81.660343

TYPE: BRIDGE
SFN: 1802437

695.6

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID
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R
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



-

-

0

-

-

1

-

-

-

0

-

-

0

-

-

-

1

-

-

0

-

-

-
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-

-

30

-

-

-

24

-

-
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-

5
6

7

4
4

5

2
2

3

2
3

5

3
4

5

3
6

7

MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
MOIST (continued)

STIFF, GRAY, SILT AND CLAY, TRACE SAND, MOIST

STIFF TO VERY STIFF, GRAY, SILT, SOME CLAY,
TRACE SAND, MOIST TO WET

-

-

40

-

-

25

-

-

-

25

-

-

21

-

-

-

15

-

-

4

-

26

27

34

30

35

24

25

3.00

2.00

1.50

2.00

1.50

1.25

3.00

A-4b (V)

A-4b (V)

A-6a (10)

A-6a (V)

A-6a (V)

A-4b (8)

A-4b (V)

15

11

6

9

11

15

100

100

100

100

100

100

100

654.6

643.8

SS-11

SS-12

SS-13

ST-14

SS-15

SS-16

SS-17

START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 4SFN: 1802437

665.6 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID
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R
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46
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61

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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-
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-
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STIFF TO VERY STIFF, GRAY, SILT, SOME CLAY,
TRACE SAND, MOIST TO WET (continued)

STIFF, GRAY, SILT, "AND" CLAY, TRACE SAND, TRACE
GRAVEL, MOIST

HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP

27
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-
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A-4b (8)

A-4b (V)
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33
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617.1

604.6

SS-18

SS-19

SS-20

SS-21

SS-22

SS-23

START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 4SFN: 1802437

633.4 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
SEALED
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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36

-

-

-

-

47
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28
34

18
28

30

32
50/6"

50/6"

50/2"

HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP (continued)

SHALE, GRAY, SLIGHTLY TO MODERATELY STRONG.
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-
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A-4a (V)
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A-4a (V)

Rock (V)
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-

-

-

61

100

83

100

100

585.6

581.9

SS-24

SS-25

SS-26

SS-27

SS-28

START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 4SFN: 1802437

601.3 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB

TR
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111
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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-
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-
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-
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-
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-
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-
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8

9

5
6

7

5
6
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8

3.25" ASPHALT OVER 2.75" BRICK OVER 9.5" CONCRETE

STIFF TO VERY STIFF, BROWN, SILT AND CLAY, TRACE
TO LITTLE SAND, TRACE GRAVEL, MOIST TO WET

VERY STIFF, BROWN, SILTY CLAY, MOIST

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, DAMP

-

33

-

33

-

-

38

-

NP

-

21

-
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-
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-
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-
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-
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-
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A-6a (V)

A-6a (9)

A-6a (V)

A-6a (8)

A-6a (V)

A-6b (V)

A-6b (11)

A-3a (V)

A-3a (0)

7

6
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67

39
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100
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67

725.4

712.9

703.4

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/24/22 END: 3/30/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 144.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 5

EXPLORATION ID
B-004-0-22

ELEVATION: 726.4 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 113+33, 10' RT.

LAT / LONG: 41.415531, -81.660837

TYPE: BRIDGE
SFN: 1802437

726.4

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
ID

S
T

A
N

D
A

R
D

 O
D

O
T

 S
O

IL
 B

O
R

IN
G

 L
O

G
 (

8.
5

 X
 1

1)
 -

 O
H

 D
O

T
.G

D
T

 -
 7

/1
5/

2
4 

12
:0

3 
- 

\\S
M

E
-I

N
C

\P
Z

\W
IP

\0
88

54
9

.0
0\

P
R

O
JE

C
T

 D
A

T
A

\G
IN

T
\0

88
54

9.
00

+
LO

G
S

.G
P

J

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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-
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-
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MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, DAMP (continued)

LOOSE, BROWN AND GRAY, SILT, SOME SAND, TRACE
CLAY, WET

LOOSE TO MEDIUM DENSE, GRAY, SILT, TRACE SAND,
LITTLE CLAY, MOIST TO WET

STIFF TO VERY STIFF, GRAY, SILT, "AND" CLAY, MOIST

-

-
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NP
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NP

-

-

7

12

33

23

27

28

-

-

-

-

1.75
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A-4b (8)

A-4b (V)

A-4b (V)
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20
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67
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684.4

678.4

674.4

SS-10

SS-11

SS-12

SS-13

SS-14

SS-15

682.4

START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 5SFN: 1802437

696.4 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
SEALED
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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-
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-

-
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4

STIFF TO VERY STIFF, GRAY, SILT, "AND" CLAY, MOIST
(continued)

STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
SAND, TRACE GRAVEL, MOIST

-
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-
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A-4b (V)

A-6a (10)

A-6a (V)

A-6a (V)

A-6a (V)

A-6a (V)

A-6a (V)

16

8

9

7
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19

100

100

100

100

100

100
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657.9

SS-16

SS-17

SS-18

SS-19

SS-20

ST-21

SS-22

START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 5SFN: 1802437

664.3 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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-
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-
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-

2
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-

-
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-
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-

-
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-
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-

-
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7
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5
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9
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23
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50/6"

STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
SAND, TRACE GRAVEL, MOIST (continued)

HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP

-
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-
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-
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-
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-

-

14

-

-
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1.00
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1.50

4.50
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4.50

A-6a (V)

A-6a (10)

A-6a (V)

A-6a (V)

A-6a (V)

A-6a (V)

A-4a (8)

A-4a (V)

20

12

11

16

20

44

-

100

100

100

96

100

33

100

100

608.4

SS-23

SS-24

SS-25

ST-26

SS-27

SS-28

SS-29

SS-30

START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 5SFN: 1802437

632.1 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED

SAMPLE
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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-

23
50/6"

24
50/4"

50/2"

92

HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP (continued)

SHALE, SLIGHTLY WEATHERED, MODERATELY
STRONG, VERY FINE GRAINED, MEDIUM TO THICK
BEDDED, SLIGHTLY FRACTURED; RQD 92%, REC 100%.

-
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4.50

4.50

-

A-4a (V)

A-4a (V)

Rock (V)

Rock (V) 

-

-

-
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100
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587.9

582.4

SS-31

SS-32

SS-33

RC-34

START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 5 OF 5SFN: 1802437

600.0 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB

TR
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131
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134
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



CUY-17-13.50       SME Project #: 088549.00 
Brooklyn Heights, Ohio   April 13, 2022

B-001-0-22

Run#: Depth Recovery RQD

1 134.0’ 139.0’ 60/60 100% 50.5/60 84%

CUY-17-13.50

End Core Run, Depth = 139 ft, Elevation = 579.7 ftBegin Core Run, Depth = 134 ft, Elevation = 584.7 ft

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



CUY-17-13.50       SME Project #: 088549.00 
Brooklyn Heights, Ohio   April 13, 2022

B-002-0-22

Run#: Depth Recovery RQD

1 118.0’ 123.0’ 60/60 100% 27/60 45%

CUY-17-13.50

End Core Run, Depth = 123 ft, Elevation = 578.8 ftBegin Core Run, Depth = 118 ft, Elevation = 583.8 ft

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



CUY-17-13.50       SME Project #: 088549.00 
Brooklyn Heights, Ohio   April 13, 2022

B-004-0-22

Run#: Depth Recovery RQD

1 139.0’ 144.0’ 60/60 100% 55/60 92%

CUY-17-13.50

End Core Run, Depth = 144 ft, Elevation = 582.4 ftBegin Core Run, Depth = 139 ft, Elevation = 587.4 ft

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



CUY-17-13.50 SME PROJECT #: 088549.00 
BROOKLYN HEIGHTS, OHIO March 25, 2022 

Core Location X‐001‐0‐22 X‐002‐0‐22 X‐003‐0‐22 X‐004‐0‐22 

Asphalt, in. 4⅟₂ - - 3⅟₄ 

Brick, in. - - - 23/₄ 

Concrete, in. 6 93/₄ 10⅟₂ 9⅟₂ 

Notes 
Asphalt Surface Course = 3⅟₄” 
Asphalt Intermediate Course = 
1⅟₄” 

Reinforcing steel encountered 
#8 Nominal Agg Size = 2⅟₄” 
1⅟₂” Nominal Agg Size = 7⅟₂” 

Reinforcing steel encountered 
#8 Nominal Agg Size = 3⅟₄-in 
1⅟₂” Nominal Agg Size = 7⅟₄-in 

Reinforcing steel encountered 
Asphalt Surface Course = 3⅟₄” 

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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APPENDIX B 
MARKED UP BORING LOGS 

SOIL PARAMETERS FOR TANGENT DRILLED SHAFT WALL DESIGN 

PILE CAPACITY ANALYSES 

PILE SETTLEMENT CALCULATIONS 

PILE LATERAL ANALYSES 

PILE DRIVABILITY ANALYSES 

SITE SPECIFIC SEISMIC INFORMATION 

SEISMIC SITE CLASSIFICATION CALCULATIONS 

EMBANKMENT SETTLEMENT CALCULATIONS 

WALL 1 AND WALL 2 BEARING CALCULATIONS 

WALL 1 AND WALL 2 SLOPE STABILITY ANALYSES 

RECOMMENDED GEOTECHNICAL PLAN NOTES 

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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4" ASPHALT OVER 12" CONCRETE

HARD, BROWN AND GRAY, SANDY SILT, FILL, SOME
CLAY, SOME GRAVEL, SOME ASPHALT FRAGMENTS,
SLIGHTLY ORGANIC, DAMP
STIFF TO VERY STIFF, BROWN AND GRAY, SILT AND
CLAY, TRACE SAND, MOIST

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, DAMP

MEDIUM DENSE, BROWN, SILT, "AND" SAND, LITTLE
CLAY, DAMP
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690.7

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/31/22 END: 4/6/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 139.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 5

EXPLORATION ID
B-001-0-22

ELEVATION: 718.7 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 118+21, 9' LT.

LAT / LONG: 41.414779, -81.659364

TYPE: BRIDGE
SFN: 1802437

718.7

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
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CLASS (GI)

GRADATION (%) ATTERBERG
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SEALED

SAMPLE
ID

S
T

A
N

D
A

R
D

 O
D

O
T

 S
O

IL
 B

O
R

IN
G

 L
O

G
 (

8.
5

 X
 1

1)
 -

 O
H

 D
O

T
.G

D
T

 -
 7

/1
5/

2
4 

12
:0

3 
- 

\\S
M

E
-I

N
C

\P
Z

\W
IP

\0
88

54
9

.0
0\

P
R

O
JE

C
T

 D
A

T
A

\G
IN

T
\0

88
54

9.
00

+
LO

G
S

.G
P

J

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

N60avg = 17
unit wt = 125 pcf
Setup Factor = 1.0
Wavg = 6%
phi = 33.75 deg

Top of B-002 Profile:
Elevation 700.6 feet

Top of Forward Abutment ProfileDocusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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5" ASPAHLT OVER 10" CONCRETE

MEDIUM DENSE, BROWN, GRAVEL AND/OR STONE
FRAGMENTS, WITH SAND, DAMP

VERY STIFF, BROWN, SILT AND CLAY, LITTLE SAND,
DAMP

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, MOIST TO WET

MEDIUM DENSE, BROWN, SILT, SOME TO AND SAND,
TRACE CLAY, MOIST TO WET

MEDIUM DENSE, GRAY, SILT, LITTLE SAND, LITTLE
CLAY, MOIST

MEDIUM STIFF TO STIFF, GRAY, SILT AND CLAY,
TRACE TO LITTLE SAND, MOIST TO WET
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696.3

693.8

686.3
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SS-8

SS-9

ST-10

SS-11

691.3

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/21/22 END: 3/23/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 123.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 4

EXPLORATION ID
B-002-0-22

ELEVATION: 701.8 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 117+33, 47' LT.

LAT / LONG: 41.415040, -81.659516

TYPE: BRIDGE
SFN: 1802437

701.8

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
SEALED
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N60avg = 15
unit wt = 125 pcf
HPavg = 4.0 tsf
Setup Factor = 1.5
E50 = .005

N60avg = 20.5
unit wt = 125 pcf
Setup Factor = 1.0
k = 60 pci
phi = 36.5 deg

N60avg = 21
unit wt = 125 pcf
Setup Factor = 1.5
Wavg = 22%
phi= 33 deg

N60avg = 14
unit wt = 122 pcf
Setup Factor = 1.0
Wavg = 19%
phi = 33 deg

Forward Abutment and Pier ProfileDocusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM STIFF TO STIFF, GRAY, SILT AND CLAY,
TRACE TO LITTLE SAND, MOIST TO WET (continued)

STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
TO LITTLE SAND, MOIST TO WET
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START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 4SFN: 1802437

671.8 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
SEALED
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N60avg = 15.5
unit wt = 122 pcf
HPavg = 2.7 tsf
Setup Factor = 1.5
Wavg = 26%
LL = 36

N60avg = 10.5
unit wt = 120 pcf
HPavg = 1.7 tsf
Setup Factor = 1.5
Wavg = 26 to 31%
LL = 33 to 36

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
TO LITTLE SAND, MOIST TO WET (continued)

MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
WET
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START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 4SFN: 1802437

639.7 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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GRADATION (%) ATTERBERG
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N60avg = 8
unit wt = 118 pcf
HPavg = 1.4 tsf
Setup Factor = 1.5
Wavg = 28%

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
WET (continued)

VERY STIFF TO HARD, GRAY, SANDY SILT, "AND"
CLAY, TRACE GRAVEL, MOIST TO DAMP

SHALE, GRAY, MODERATELY TO HIGHLY WEATHERED,
WEAK TO SLIGHTLY STRONG, VERY FINE GRAINED,
THIN TO MEDIUM BEDDED, SLIGHTLY ARGILLACEOUS,
FRACTURED; RQD 45%, REC 100%.
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START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 4SFN: 1802437

607.6 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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GRADATION (%) ATTERBERG
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB
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N60avg = 45
unit wt = 135 pcf
HPavg = 3.3 tsf
Setup Factor = 1.5
Wavg = 16%

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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3.25" ASPHALT OVER 2.75" BRICK OVER 9.5" CONCRETE

STIFF TO VERY STIFF, BROWN, SILT AND CLAY, TRACE
TO LITTLE SAND, TRACE GRAVEL, MOIST TO WET

VERY STIFF, BROWN, SILTY CLAY, MOIST

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, DAMP
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DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/24/22 END: 3/30/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 144.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 5

EXPLORATION ID
B-004-0-22

ELEVATION: 726.4 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 113+33, 10' RT.

LAT / LONG: 41.415531, -81.660837

TYPE: BRIDGE
SFN: 1802437

726.4

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
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SAMPLE
ID

S
T

A
N

D
A

R
D

 O
D

O
T

 S
O

IL
 B

O
R

IN
G

 L
O

G
 (

8.
5

 X
 1

1)
 -

 O
H

 D
O

T
.G

D
T

 -
 7

/1
5/

2
4 

12
:0

3 
- 

\\S
M

E
-I

N
C

\P
Z

\W
IP

\0
88

54
9

.0
0\

P
R

O
JE

C
T

 D
A

T
A

\G
IN

T
\0

88
54

9.
00

+
LO

G
S

.G
P

J

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

N60avg = 17.5
unit wt = 122 pcf
HPavg = 3.0 tsf
Setup Factor = 1.75
Wavg = 26%
c' = 250psf
phi = 30 deg

N60avg = 18
unit wt = 125 pcf
Setup Factor = 1.0
Wavg = 5%
phi = 34 deg

Top of Rear Abutment ProfileDocusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, DAMP (continued)

LOOSE, BROWN AND GRAY, SILT, SOME SAND, TRACE
CLAY, WET

LOOSE TO MEDIUM DENSE, GRAY, SILT, TRACE SAND,
LITTLE CLAY, MOIST TO WET

STIFF TO VERY STIFF, GRAY, SILT, "AND" CLAY, MOIST
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A-4b (V)

13

20

9

16

8

15

67

67

67

67

100

100

684.4

678.4
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START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 5SFN: 1802437

696.4 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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Top of B-003 Profile:
Elevation 694.6 ft

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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3" ASPHALT OVER 10" CONCRETE

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE TO SOME, LITTLE CLAY, TRACE GRAVEL, DAMP

MEDIUM DENSE, BROWN, SILT, SOME SAND, LITTLE
CLAY, MOIST

MEDIUM DENSE, GRAY, SILT, LITTLE SAND, TRACE
CLAY, MOIST

MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
MOIST
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SS-1
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SS-7
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SS-9

SS-10

684.6

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/14/22 END: 3/15/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 113.67 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 4

EXPLORATION ID
B-003-0-22

ELEVATION: 695.6 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 115+10, 27' RT.

LAT / LONG: 41.415218, -81.660343

TYPE: BRIDGE
SFN: 1802437

695.6

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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(%)

ELEV. HOLE
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N60avg = 13
unit wt = 120 pcf
HPavg = 2.3 tsf
Setup Factor = 1.5
Wavg = 26%

N60avg = 18
unit wt = 125 pcf
Setup Factor = 1.5
Wavg = 24%
phi = 32 deg

N60avg = 19
unit wt = 125 pcf
Setup Factor = 1.0
Wavg = 14%
phi = 34 deg

Rear Abutment ProfileDocusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



-

-

0

-

-

1

-

-

-

0

-

-

0

-

-

-

1

-

-

0

-

-

-

75

-

-

30

-

-

-

24

-

-

69

-

5
6

7

4
4

5

2
2

3

2
3

5

3
4

5

3
6

7

MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
MOIST (continued)

STIFF, GRAY, SILT AND CLAY, TRACE SAND, MOIST

STIFF TO VERY STIFF, GRAY, SILT, SOME CLAY,
TRACE SAND, MOIST TO WET
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START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 4SFN: 1802437

665.6 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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(tsf)
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CLASS (GI)

GRADATION (%) ATTERBERG
N60
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(%)

ELEV. HOLE
SEALED
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N60avg = 12
unit wt = 120 pcf
HPavg = 1.75 tsf
Setup Factor = 1.5
Wavg = 26%

N60avg = 7.5
unit wt = 118 pcf
HPavg = 1.6 tsf
Setup Factor = 1.5
Wavg = 33%

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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STIFF TO VERY STIFF, GRAY, SILT, SOME CLAY,
TRACE SAND, MOIST TO WET (continued)

STIFF, GRAY, SILT, "AND" CLAY, TRACE SAND, TRACE
GRAVEL, MOIST

HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP
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START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 4SFN: 1802437

633.4 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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GRADATION (%) ATTERBERG
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP (continued)

SHALE, GRAY, SLIGHTLY TO MODERATELY STRONG.
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START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 4SFN: 1802437

601.3 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
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ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB
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N60avg = 85
unit wt = 140 pcf
HPavg = 4.4 tsf
Setup Factor = 1.5
Wavg = 12%

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Project: CUY-17-13.50

PID: 112998

Date: 10/30/24

Forward Abutment and Pier Profile

B-001-0-22 and B-002-0-22 Parameters

Qu (tsf) Qu (psf) Su (psf)

ɸ' 

(degrees) ɣsoil (pcf)

Setup 

Factor E50 k (pci)

0** 709.0 705.7 N/A A-6a Cohesive N/A N/A 2500 28 125

1 705.7 700.6 5.1 A-3a Granular 17 Med. Dense 33.75 125 1 60

2 700.6 696.3 9.4 A-1-b Granular 20.5 Med. Dense 36.5 125 1 60

3 696.3 693.8 11.9 A-6a Cohesive 15 Very Stiff 4 8000 4000 125 1.5 0.005

4 693.8 686.3 19.4 A-3a Granular 14 Med. Dense 33 122 1 60

5 686.3 675.3 30.4 A-4b Granular 21 Med. Dense 33 125 1.5 60

6 675.3 645.8 59.9 A-6a Cohesive 10.5 Med. Stiff to Stiff 1.7 3400 1700 120 1.5 0.007

7 645.8 633.3 72.4 A-6a Cohesive 15.5 Stiff to Very Stiff 2.7 5400 2700 122 1.5 0.005

8 633.3 602.8 102.9 A-4b Cohesive 8 Med. Stiff to Stiff 1.4 2800 1400 118 1.5 0.007

9 602.8 587.8 117.9 A-4a Cohesive 45 Very Stiff to Hard 3.3 6600 3300 135 1.5 0.005

10 587.8 Rock Weak to Slightly Strong

*Layer Depth referenced from existing ground surface near the proposed footing 
**Layer No. 0 is the planned embankment fill.  

Rear Abutment Profile

B-003-0-22 and B-004-0-22 Parameters

Qu (tsf) Qu (psf) Su (psf)

ɸ' 

(degrees) ɣsoil (pcf)

Setup 

Factor E50 k (pci)

0** 711.0 706.0 N/A A-6a Cohesive N/A N/A 2500 28 125

1 706.0 703.4 2.6 A-6b Cohesive 17.5 Very Stiff 3 6000 3000 122 1.75 0.005

2 703.4 694.6 11.4 A-3a Granular 18 Medium Dense 34 125 1 60

3 694.6 687.6 18.4 A-3a Granular 14 Med. Dense 33 122 1 60

4 687.6 674.6 31.4 A-4b Granular 18 Med. Dense 32 125 1.5 60

5 674.6 654.6 51.4 A-4b Cohesive 13 Med. Stiff to Stiff 2.3 4600 2300 120 1.5 0.005

6 654.6 643.8 62.2 A-6a Cohesive 7.5 Stiff 1.6 3200 1600 118 1.5 0.007

7 643.8 604.6 101.4 A-4b Cohesive 12 Stiff to Very Stiff 1.75 3500 1750 120 1.5 0.007

8 604.6 585.6 120.4 A-4a Cohesive 85 Hard 4.4 8800 4400 140 1.5 0.004

9 585.6 Rock Slightly to Moderately Strong

*Layer Depth referenced from existing ground surface near the proposed footing 
**Layer No. 0 is the planned embankment fill.   

Consistency or Density

Consistency or Density

Soil Type

Avg. N60 

(bpf)

Soil Type

Avg. N60 

(bpf)

Layer 

Number 

(No.) Top Elev. (ft)

Bottom 

Elev. (ft)

Layer* 

Depth (ft) Soil Class

Layer 

Number 

(No.) Top Elev. (ft)

Bottom 

Elev. (ft)

Layer 

Depth* 

(ft) Soil Class

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Filename Driven 16 in CIP Pier Pile B002 at Bottom of Pile Cap.dvn Layer Soil Type Thickness Setup Factor Unit Weight Strength Nominal Curve

Project Name CUY-17-13.50 1 Cohesionless 4.70 ft 1.000 122.00 pcf 33.0/33.0 Nordlund

Project Client ODOT 2 Cohesionless 11.00 ft 1.500 125.00 pcf 32.8/32.8 Nordlund

Prepared By Brendan Lieske 3 Cohesive 29.50 ft 1.500 120.00 pcf 1700.00 psf T-80 Same

Project Manager Brendan Lieske 4 Cohesive 12.50 ft 1.500 122.00 pcf 2700.00 psf T-80 Same

5 Cohesive 30.50 ft 1.500 118.00 pcf 1400.00 psf T-80 Same

6 Cohesive 15.00 ft 1.500 135.00 pcf 3300.00 psf T-80 Same

Pile Type Pipe Pile - Closed End 7 Cohesive 46.80 ft 1.000 140.00 pcf 30000.00 psf T-80 Same

Top of Pile (ft) 0.00

Diameter of Pile (in) 16.00

Water Table Depth At Time Of
Drilling (ft) 0.00

Driving/Restrike (ft) 0.00

Nominal (ft) 0.00

Nominal Considerations
Local Scour (ft) 0.00

Long Term Scour (ft) 0.00

Soft Soil (ft) 0.00

General Project Information

Pile Information

Nominal Considerations

Nominal Soil Profile

Bearing Resistance - Piers (B-002-0-22 Profile Controls)
Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Driving - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

691.00 0.01 Cohesionless 0.298 24.169 n/a 1.396 0.000

690.00 1.00 Cohesionless 29.800 24.169 n/a 1.396 0.071

689.00 2.00 Cohesionless 59.600 24.169 n/a 1.396 0.283

688.00 3.00 Cohesionless 89.400 24.169 n/a 1.396 0.637

687.00 4.00 Cohesionless 119.200 24.169 n/a 1.396 1.133

686.31 4.69 Cohesionless 139.762 24.169 n/a 1.396 1.557

686.29 4.71 Cohesionless 280.433 23.986 n/a 1.396 1.568

685.30 5.70 Cohesionless 311.420 23.986 n/a 1.396 2.044

684.30 6.70 Cohesionless 342.720 23.986 n/a 1.396 2.622

683.30 7.70 Cohesionless 374.020 23.986 n/a 1.396 3.296

682.30 8.70 Cohesionless 405.320 23.986 n/a 1.396 4.066

681.30 9.70 Cohesionless 436.620 23.986 n/a 1.396 4.934

680.30 10.70 Cohesionless 467.920 23.986 n/a 1.396 5.898

679.30 11.70 Cohesionless 499.220 23.986 n/a 1.396 6.958

678.30 12.70 Cohesionless 530.520 23.986 n/a 1.396 8.115

677.30 13.70 Cohesionless 561.820 23.986 n/a 1.396 9.369

676.30 14.70 Cohesionless 593.120 23.986 n/a 1.396 10.719

675.31 15.69 Cohesionless 624.107 23.986 n/a 1.396 12.152

675.29 15.71 Cohesive 624.420 23.986 1,327.493 n/a 12.204

674.30 16.70 Cohesive 624.420 23.986 1,327.493 n/a 15.874

673.30 17.70 Cohesive 624.420 23.986 1,327.493 n/a 19.581

672.30 18.70 Cohesive 624.420 23.986 1,327.493 n/a 23.288

671.30 19.70 Cohesive 624.420 23.986 1,327.493 n/a 26.995

670.30 20.70 Cohesive 624.420 23.986 1,327.493 n/a 30.703

669.30 21.70 Cohesive 624.420 23.986 1,327.493 n/a 34.410

668.30 22.70 Cohesive 624.420 23.986 1,327.493 n/a 38.117

667.30 23.70 Cohesive 624.420 23.986 1,327.493 n/a 41.824

666.30 24.70 Cohesive 624.420 23.986 1,327.493 n/a 45.532

665.30 25.70 Cohesive 624.420 23.986 1,327.493 n/a 49.239

664.30 26.70 Cohesive 624.420 23.986 1,327.493 n/a 52.946

663.30 27.70 Cohesive 624.420 23.986 1,327.493 n/a 56.653

662.30 28.70 Cohesive 624.420 23.986 1,327.493 n/a 60.361

661.30 29.70 Cohesive 624.420 23.986 1,333.087 n/a 64.287

660.30 30.70 Cohesive 624.420 23.986 1,341.479 n/a 68.361

659.30 31.70 Cohesive 624.420 23.986 1,349.871 n/a 72.482

658.30 32.70 Cohesive 624.420 23.986 1,358.263 n/a 76.651

657.30 33.70 Cohesive 624.420 23.986 1,366.655 n/a 80.866

656.30 34.70 Cohesive 624.420 23.986 1,375.047 n/a 85.127

655.30 35.70 Cohesive 624.420 23.986 1,383.439 n/a 89.436

654.30 36.70 Cohesive 624.420 23.986 1,391.831 n/a 93.792

653.30 37.70 Cohesive 624.420 23.986 1,400.223 n/a 98.194

652.30 38.70 Cohesive 624.420 23.986 1,408.614 n/a 102.644

651.30 39.70 Cohesive 624.420 23.986 1,417.006 n/a 107.140

650.30 40.70 Cohesive 624.420 23.986 1,425.398 n/a 111.683

649.30 41.70 Cohesive 624.420 23.986 1,433.790 n/a 116.273
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Driving - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

648.30 42.70 Cohesive 624.420 23.986 1,442.182 n/a 120.910

647.30 43.70 Cohesive 624.420 23.986 1,450.574 n/a 125.594

646.30 44.70 Cohesive 624.420 23.986 1,458.966 n/a 130.324

645.81 45.19 Cohesive 624.420 23.986 1,463.078 n/a 132.659

645.79 45.21 Cohesive 624.420 23.986 1,009.495 n/a 132.735

644.80 46.20 Cohesive 624.420 23.986 1,009.495 n/a 135.526

643.80 47.20 Cohesive 624.420 23.986 1,009.495 n/a 138.346

642.80 48.20 Cohesive 624.420 23.986 1,009.495 n/a 141.165

641.80 49.20 Cohesive 624.420 23.986 1,009.495 n/a 143.984

640.80 50.20 Cohesive 624.420 23.986 1,009.495 n/a 146.803

639.80 51.20 Cohesive 624.420 23.986 1,009.495 n/a 149.622

638.80 52.20 Cohesive 624.420 23.986 1,009.495 n/a 152.441

637.80 53.20 Cohesive 624.420 23.986 1,009.495 n/a 155.261

636.80 54.20 Cohesive 624.420 23.986 1,009.495 n/a 158.080

635.80 55.20 Cohesive 624.420 23.986 1,009.495 n/a 160.899

634.80 56.20 Cohesive 624.420 23.986 1,009.495 n/a 163.718

633.80 57.20 Cohesive 624.420 23.986 1,009.495 n/a 166.537

633.31 57.69 Cohesive 624.420 23.986 1,009.495 n/a 167.919

633.29 57.71 Cohesive 624.420 23.986 1,193.001 n/a 167.980

632.30 58.70 Cohesive 624.420 23.986 1,193.001 n/a 171.279

631.30 59.70 Cohesive 624.420 23.986 1,193.001 n/a 174.610

630.30 60.70 Cohesive 624.420 23.986 1,193.001 n/a 177.942

629.30 61.70 Cohesive 624.420 23.986 1,193.001 n/a 181.274

628.30 62.70 Cohesive 624.420 23.986 1,193.001 n/a 184.605

627.30 63.70 Cohesive 624.420 23.986 1,193.001 n/a 187.937

626.30 64.70 Cohesive 624.420 23.986 1,193.001 n/a 191.269

625.30 65.70 Cohesive 624.420 23.986 1,193.001 n/a 194.600

624.30 66.70 Cohesive 624.420 23.986 1,193.001 n/a 197.932

623.30 67.70 Cohesive 624.420 23.986 1,193.001 n/a 201.263

622.30 68.70 Cohesive 624.420 23.986 1,193.001 n/a 204.595

621.30 69.70 Cohesive 624.420 23.986 1,193.001 n/a 207.927

620.30 70.70 Cohesive 624.420 23.986 1,193.001 n/a 211.258

619.30 71.70 Cohesive 624.420 23.986 1,196.451 n/a 214.725

618.30 72.70 Cohesive 624.420 23.986 1,201.626 n/a 218.283

617.30 73.70 Cohesive 624.420 23.986 1,206.801 n/a 221.870

616.30 74.70 Cohesive 624.420 23.986 1,211.976 n/a 225.486

615.30 75.70 Cohesive 624.420 23.986 1,217.151 n/a 229.131

614.30 76.70 Cohesive 624.420 23.986 1,222.326 n/a 232.804

613.30 77.70 Cohesive 624.420 23.986 1,227.501 n/a 236.507

612.30 78.70 Cohesive 624.420 23.986 1,232.676 n/a 240.238

611.30 79.70 Cohesive 624.420 23.986 1,237.851 n/a 243.999

610.30 80.70 Cohesive 624.420 23.986 1,243.026 n/a 247.788

609.30 81.70 Cohesive 624.420 23.986 1,248.201 n/a 251.606

608.30 82.70 Cohesive 624.420 23.986 1,253.376 n/a 255.453

607.30 83.70 Cohesive 624.420 23.986 1,258.551 n/a 259.329
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Driving - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

606.30 84.70 Cohesive 624.420 23.986 1,263.726 n/a 263.234

605.30 85.70 Cohesive 624.420 23.986 1,268.901 n/a 267.168

604.30 86.70 Cohesive 624.420 23.986 1,274.076 n/a 271.131

603.30 87.70 Cohesive 624.420 23.986 1,279.251 n/a 275.123

602.81 88.19 Cohesive 624.420 23.986 1,281.786 n/a 277.089

602.79 88.21 Cohesive 624.420 23.986 851.346 n/a 277.153

601.80 89.20 Cohesive 624.420 23.986 851.346 n/a 279.507

600.80 90.20 Cohesive 624.420 23.986 851.346 n/a 281.884

599.80 91.20 Cohesive 624.420 23.986 851.346 n/a 284.262

598.80 92.20 Cohesive 624.420 23.986 851.346 n/a 286.639

597.80 93.20 Cohesive 624.420 23.986 851.346 n/a 289.017

596.80 94.20 Cohesive 624.420 23.986 851.346 n/a 291.394

595.80 95.20 Cohesive 624.420 23.986 851.346 n/a 293.772

594.80 96.20 Cohesive 624.420 23.986 851.346 n/a 296.149

593.80 97.20 Cohesive 624.420 23.986 851.346 n/a 298.527

592.80 98.20 Cohesive 624.420 23.986 851.346 n/a 300.904

591.80 99.20 Cohesive 624.420 23.986 851.346 n/a 303.282

590.80 100.20 Cohesive 624.420 23.986 851.346 n/a 305.659

589.80 101.20 Cohesive 624.420 23.986 851.346 n/a 308.037

588.80 102.20 Cohesive 624.420 23.986 860.547 n/a 310.774

587.81 103.19 Cohesive 624.420 23.986 874.212 n/a 313.726

587.79 103.21 Cohesive 624.420 23.986 7,140.000 n/a 314.055

586.80 104.20 Cohesive 624.420 23.986 7,140.000 n/a 343.664

585.80 105.20 Cohesive 624.420 23.986 7,140.000 n/a 373.572

584.80 106.20 Cohesive 624.420 23.986 7,140.000 n/a 403.480

583.80 107.20 Cohesive 624.420 23.986 7,140.000 n/a 433.388

582.80 108.20 Cohesive 624.420 23.986 7,140.000 n/a 463.296

581.80 109.20 Cohesive 624.420 23.986 7,140.000 n/a 493.203

580.80 110.20 Cohesive 624.420 23.986 7,140.000 n/a 523.111

579.80 111.20 Cohesive 624.420 23.986 7,140.000 n/a 553.019

578.80 112.20 Cohesive 624.420 23.986 7,140.000 n/a 582.927

577.80 113.20 Cohesive 624.420 23.986 7,140.000 n/a 612.835

576.80 114.20 Cohesive 624.420 23.986 7,140.000 n/a 642.743

575.80 115.20 Cohesive 624.420 23.986 7,140.000 n/a 672.651

574.80 116.20 Cohesive 624.420 23.986 7,140.000 n/a 702.559

573.80 117.20 Cohesive 624.420 23.986 7,170.500 n/a 734.256

572.80 118.20 Cohesive 624.420 23.986 7,216.250 n/a 767.166

571.80 119.20 Cohesive 624.420 23.986 7,262.000 n/a 800.460

570.80 120.20 Cohesive 624.420 23.986 7,307.750 n/a 834.136

569.80 121.20 Cohesive 624.420 23.986 7,353.500 n/a 868.197

568.80 122.20 Cohesive 624.420 23.986 7,399.250 n/a 902.640

567.80 123.20 Cohesive 624.420 23.986 7,445.000 n/a 937.467

566.80 124.20 Cohesive 624.420 23.986 7,490.750 n/a 972.676

565.80 125.20 Cohesive 624.420 23.986 7,536.500 n/a 1,008.270

564.80 126.20 Cohesive 624.420 23.986 7,582.250 n/a 1,044.246
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Driving - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

563.80 127.20 Cohesive 624.420 23.986 7,628.000 n/a 1,080.606

562.80 128.20 Cohesive 624.420 23.986 7,673.750 n/a 1,117.349

561.80 129.20 Cohesive 624.420 23.986 7,719.500 n/a 1,154.475

560.80 130.20 Cohesive 624.420 23.986 7,765.250 n/a 1,191.985

559.80 131.20 Cohesive 624.420 23.986 7,811.000 n/a 1,229.878

558.80 132.20 Cohesive 624.420 23.986 7,856.750 n/a 1,268.154

557.80 133.20 Cohesive 624.420 23.986 7,902.500 n/a 1,306.813

556.80 134.20 Cohesive 624.420 23.986 7,948.250 n/a 1,345.856

555.80 135.20 Cohesive 624.420 23.986 7,994.000 n/a 1,385.282

554.80 136.20 Cohesive 624.420 23.986 8,039.750 n/a 1,425.091

553.80 137.20 Cohesive 624.420 23.986 8,085.500 n/a 1,465.283

552.80 138.20 Cohesive 624.420 23.986 8,131.250 n/a 1,505.859

551.80 139.20 Cohesive 624.420 23.986 8,177.000 n/a 1,546.818

550.80 140.20 Cohesive 624.420 23.986 8,222.750 n/a 1,588.161

549.80 141.20 Cohesive 624.420 23.986 8,268.500 n/a 1,629.886

548.80 142.20 Cohesive 624.420 23.986 8,314.250 n/a 1,671.995

547.80 143.20 Cohesive 624.420 23.986 8,360.000 n/a 1,714.487

546.80 144.20 Cohesive 624.420 23.986 8,405.750 n/a 1,757.363

545.80 145.20 Cohesive 624.420 23.986 8,451.500 n/a 1,800.621

544.80 146.20 Cohesive 624.420 23.986 8,497.250 n/a 1,844.263

543.80 147.20 Cohesive 624.420 23.986 8,543.000 n/a 1,888.288

542.80 148.20 Cohesive 624.420 23.986 8,588.750 n/a 1,932.697

541.80 149.20 Cohesive 624.420 23.986 8,634.500 n/a 1,977.489

541.01 149.99 Cohesive 624.420 23.986 8,670.643 n/a 2,013.145
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Driving - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

691.00 0.010 Cohesionless 0.596 47.200 69.81317008 0.025

690.00 1.000 Cohesionless 59.600 47.200 69.81317008 2.536

689.00 2.000 Cohesionless 119.200 47.200 69.81317008 5.072

688.00 3.000 Cohesionless 178.800 47.200 69.81317008 7.607

687.00 4.000 Cohesionless 238.400 47.200 69.81317008 10.143

686.31 4.690 Cohesionless 279.524 47.200 69.81317008 11.893

686.29 4.710 Cohesionless 280.746 45.100 62.83185307 11.338

685.30 5.700 Cohesionless 342.720 45.100 62.83185307 13.840

684.30 6.700 Cohesionless 405.320 45.100 62.83185307 16.368

683.30 7.700 Cohesionless 467.920 45.100 62.83185307 18.896

682.30 8.700 Cohesionless 530.520 45.100 62.83185307 21.424

681.30 9.700 Cohesionless 593.120 45.100 62.83185307 23.952

680.30 10.700 Cohesionless 655.720 45.100 62.83185307 26.480

679.30 11.700 Cohesionless 718.320 45.100 62.83185307 29.008

678.30 12.700 Cohesionless 780.920 45.100 62.83185307 31.536

677.30 13.700 Cohesionless 843.520 45.100 62.83185307 34.064

676.30 14.700 Cohesionless 906.120 45.100 62.83185307 36.592

675.31 15.690 Cohesionless 968.094 45.100 62.83185307 39.095

675.29 15.710 Cohesive 969.296 0.000 n/a 21.363

674.30 16.700 Cohesive 1,026.320 0.000 n/a 21.363

673.30 17.700 Cohesive 1,083.920 0.000 n/a 21.363

672.30 18.700 Cohesive 1,141.520 0.000 n/a 21.363

671.30 19.700 Cohesive 1,199.120 0.000 n/a 21.363

670.30 20.700 Cohesive 1,256.720 0.000 n/a 21.363

669.30 21.700 Cohesive 1,314.320 0.000 n/a 21.363

668.30 22.700 Cohesive 1,371.920 0.000 n/a 21.363

667.30 23.700 Cohesive 1,429.520 0.000 n/a 21.363

666.30 24.700 Cohesive 1,487.120 0.000 n/a 21.363

665.30 25.700 Cohesive 1,544.720 0.000 n/a 21.363

664.30 26.700 Cohesive 1,602.320 0.000 n/a 21.363

663.30 27.700 Cohesive 1,659.920 0.000 n/a 21.363

662.30 28.700 Cohesive 1,717.520 0.000 n/a 21.363

661.30 29.700 Cohesive 1,775.120 0.000 n/a 21.363

660.30 30.700 Cohesive 1,832.720 0.000 n/a 21.363

659.30 31.700 Cohesive 1,890.320 0.000 n/a 21.363

658.30 32.700 Cohesive 1,947.920 0.000 n/a 21.363

657.30 33.700 Cohesive 2,005.520 0.000 n/a 21.363

656.30 34.700 Cohesive 2,063.120 0.000 n/a 21.363

655.30 35.700 Cohesive 2,120.720 0.000 n/a 21.363

654.30 36.700 Cohesive 2,178.320 0.000 n/a 21.363

653.30 37.700 Cohesive 2,235.920 0.000 n/a 21.363
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Driving - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

652.30 38.700 Cohesive 2,293.520 0.000 n/a 21.363

651.30 39.700 Cohesive 2,351.120 0.000 n/a 21.363

650.30 40.700 Cohesive 2,408.720 0.000 n/a 21.363

649.30 41.700 Cohesive 2,466.320 0.000 n/a 21.363

648.30 42.700 Cohesive 2,523.920 0.000 n/a 21.363

647.30 43.700 Cohesive 2,581.520 0.000 n/a 21.363

646.30 44.700 Cohesive 2,639.120 0.000 n/a 21.363

645.81 45.190 Cohesive 2,667.344 0.000 n/a 21.363

645.79 45.210 Cohesive 2,668.516 0.000 n/a 33.929

644.80 46.200 Cohesive 2,727.520 0.000 n/a 33.929

643.80 47.200 Cohesive 2,787.120 0.000 n/a 33.929

642.80 48.200 Cohesive 2,846.720 0.000 n/a 33.929

641.80 49.200 Cohesive 2,906.320 0.000 n/a 33.929

640.80 50.200 Cohesive 2,965.920 0.000 n/a 33.929

639.80 51.200 Cohesive 3,025.520 0.000 n/a 33.929

638.80 52.200 Cohesive 3,085.120 0.000 n/a 33.929

637.80 53.200 Cohesive 3,144.720 0.000 n/a 33.929

636.80 54.200 Cohesive 3,204.320 0.000 n/a 33.929

635.80 55.200 Cohesive 3,263.920 0.000 n/a 33.929

634.80 56.200 Cohesive 3,323.520 0.000 n/a 33.929

633.80 57.200 Cohesive 3,383.120 0.000 n/a 33.929

633.31 57.690 Cohesive 3,412.324 0.000 n/a 33.929

633.29 57.710 Cohesive 3,413.476 0.000 n/a 17.593

632.30 58.700 Cohesive 3,468.520 0.000 n/a 17.593

631.30 59.700 Cohesive 3,524.120 0.000 n/a 17.593

630.30 60.700 Cohesive 3,579.720 0.000 n/a 17.593

629.30 61.700 Cohesive 3,635.320 0.000 n/a 17.593

628.30 62.700 Cohesive 3,690.920 0.000 n/a 17.593

627.30 63.700 Cohesive 3,746.520 0.000 n/a 17.593

626.30 64.700 Cohesive 3,802.120 0.000 n/a 17.593

625.30 65.700 Cohesive 3,857.720 0.000 n/a 17.593

624.30 66.700 Cohesive 3,913.320 0.000 n/a 17.593

623.30 67.700 Cohesive 3,968.920 0.000 n/a 17.593

622.30 68.700 Cohesive 4,024.520 0.000 n/a 17.593

621.30 69.700 Cohesive 4,080.120 0.000 n/a 17.593

620.30 70.700 Cohesive 4,135.720 0.000 n/a 17.593

619.30 71.700 Cohesive 4,191.320 0.000 n/a 17.593

618.30 72.700 Cohesive 4,246.920 0.000 n/a 17.593

617.30 73.700 Cohesive 4,302.520 0.000 n/a 17.593

616.30 74.700 Cohesive 4,358.120 0.000 n/a 17.593

615.30 75.700 Cohesive 4,413.720 0.000 n/a 17.593
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Driving - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

614.30 76.700 Cohesive 4,469.320 0.000 n/a 17.593

613.30 77.700 Cohesive 4,524.920 0.000 n/a 17.593

612.30 78.700 Cohesive 4,580.520 0.000 n/a 17.593

611.30 79.700 Cohesive 4,636.120 0.000 n/a 17.593

610.30 80.700 Cohesive 4,691.720 0.000 n/a 17.593

609.30 81.700 Cohesive 4,747.320 0.000 n/a 17.593

608.30 82.700 Cohesive 4,802.920 0.000 n/a 17.593

607.30 83.700 Cohesive 4,858.520 0.000 n/a 17.593

606.30 84.700 Cohesive 4,914.120 0.000 n/a 17.593

605.30 85.700 Cohesive 4,969.720 0.000 n/a 17.593

604.30 86.700 Cohesive 5,025.320 0.000 n/a 17.593

603.30 87.700 Cohesive 5,080.920 0.000 n/a 17.593

602.81 88.190 Cohesive 5,108.164 0.000 n/a 17.593

602.79 88.210 Cohesive 5,109.446 0.000 n/a 41.469

601.80 89.200 Cohesive 5,181.320 0.000 n/a 41.469

600.80 90.200 Cohesive 5,253.920 0.000 n/a 41.469

599.80 91.200 Cohesive 5,326.520 0.000 n/a 41.469

598.80 92.200 Cohesive 5,399.120 0.000 n/a 41.469

597.80 93.200 Cohesive 5,471.720 0.000 n/a 41.469

596.80 94.200 Cohesive 5,544.320 0.000 n/a 41.469

595.80 95.200 Cohesive 5,616.920 0.000 n/a 41.469

594.80 96.200 Cohesive 5,689.520 0.000 n/a 41.469

593.80 97.200 Cohesive 5,762.120 0.000 n/a 41.469

592.80 98.200 Cohesive 5,834.720 0.000 n/a 41.469

591.80 99.200 Cohesive 5,907.320 0.000 n/a 41.469

590.80 100.200 Cohesive 5,979.920 0.000 n/a 41.469

589.80 101.200 Cohesive 6,052.520 0.000 n/a 41.469

588.80 102.200 Cohesive 6,125.120 0.000 n/a 41.469

587.81 103.190 Cohesive 6,196.994 0.000 n/a 41.469

587.79 103.210 Cohesive 6,198.496 0.000 n/a 376.991

586.80 104.200 Cohesive 6,275.320 0.000 n/a 376.991

585.80 105.200 Cohesive 6,352.920 0.000 n/a 376.991

584.80 106.200 Cohesive 6,430.520 0.000 n/a 376.991

583.80 107.200 Cohesive 6,508.120 0.000 n/a 376.991

582.80 108.200 Cohesive 6,585.720 0.000 n/a 376.991

581.80 109.200 Cohesive 6,663.320 0.000 n/a 376.991

580.80 110.200 Cohesive 6,740.920 0.000 n/a 376.991

579.80 111.200 Cohesive 6,818.520 0.000 n/a 376.991

578.80 112.200 Cohesive 6,896.120 0.000 n/a 376.991

577.80 113.200 Cohesive 6,973.720 0.000 n/a 376.991

576.80 114.200 Cohesive 7,051.320 0.000 n/a 376.991
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Driving - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

575.80 115.200 Cohesive 7,128.920 0.000 n/a 376.991

574.80 116.200 Cohesive 7,206.520 0.000 n/a 376.991

573.80 117.200 Cohesive 7,284.120 0.000 n/a 376.991

572.80 118.200 Cohesive 7,361.720 0.000 n/a 376.991

571.80 119.200 Cohesive 7,439.320 0.000 n/a 376.991

570.80 120.200 Cohesive 7,516.920 0.000 n/a 376.991

569.80 121.200 Cohesive 7,594.520 0.000 n/a 376.991

568.80 122.200 Cohesive 7,672.120 0.000 n/a 376.991

567.80 123.200 Cohesive 7,749.720 0.000 n/a 376.991

566.80 124.200 Cohesive 7,827.320 0.000 n/a 376.991

565.80 125.200 Cohesive 7,904.920 0.000 n/a 376.991

564.80 126.200 Cohesive 7,982.520 0.000 n/a 376.991

563.80 127.200 Cohesive 8,060.120 0.000 n/a 376.991

562.80 128.200 Cohesive 8,137.720 0.000 n/a 376.991

561.80 129.200 Cohesive 8,215.320 0.000 n/a 376.991

560.80 130.200 Cohesive 8,292.920 0.000 n/a 376.991

559.80 131.200 Cohesive 8,370.520 0.000 n/a 376.991

558.80 132.200 Cohesive 8,448.120 0.000 n/a 376.991

557.80 133.200 Cohesive 8,525.720 0.000 n/a 376.991

556.80 134.200 Cohesive 8,603.320 0.000 n/a 376.991

555.80 135.200 Cohesive 8,680.920 0.000 n/a 376.991

554.80 136.200 Cohesive 8,758.520 0.000 n/a 376.991

553.80 137.200 Cohesive 8,836.120 0.000 n/a 376.991

552.80 138.200 Cohesive 8,913.720 0.000 n/a 376.991

551.80 139.200 Cohesive 8,991.320 0.000 n/a 376.991

550.80 140.200 Cohesive 9,068.920 0.000 n/a 376.991

549.80 141.200 Cohesive 9,146.520 0.000 n/a 376.991

548.80 142.200 Cohesive 9,224.120 0.000 n/a 376.991

547.80 143.200 Cohesive 9,301.720 0.000 n/a 376.991

546.80 144.200 Cohesive 9,379.320 0.000 n/a 376.991

545.80 145.200 Cohesive 9,456.920 0.000 n/a 376.991

544.80 146.200 Cohesive 9,534.520 0.000 n/a 376.991

543.80 147.200 Cohesive 9,612.120 0.000 n/a 376.991

542.80 148.200 Cohesive 9,689.720 0.000 n/a 376.991

541.80 149.200 Cohesive 9,767.320 0.000 n/a 376.991

541.01 149.990 Cohesive 9,828.624 0.000 n/a 376.991
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Driving - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

691 0.01 0.00 0.03 0.03

690.00 1.00 0.07 2.54 2.61

689.00 2.00 0.28 5.07 5.35

688.00 3.00 0.64 7.61 8.24

687.00 4.00 1.13 10.14 11.28

686.31 4.69 1.56 11.89 13.45

686.29 4.71 1.57 11.34 12.91

685.30 5.70 2.04 13.84 15.88

684.30 6.70 2.62 16.37 18.99

683.30 7.70 3.30 18.90 22.19

682.30 8.70 4.07 21.42 25.49

681.30 9.70 4.93 23.95 28.89

680.30 10.70 5.90 26.48 32.38

679.30 11.70 6.96 29.01 35.97

678.30 12.70 8.12 31.54 39.65

677.30 13.70 9.37 34.06 43.43

676.30 14.70 10.72 36.59 47.31

675.31 15.69 12.15 39.10 51.25

675.29 15.71 12.20 21.36 33.57

674.30 16.70 15.87 21.36 37.24

673.30 17.70 19.58 21.36 40.94

672.30 18.70 23.29 21.36 44.65

671.30 19.70 27.00 21.36 48.36

670.30 20.70 30.70 21.36 52.07

669.30 21.70 34.41 21.36 55.77

668.30 22.70 38.12 21.36 59.48

667.30 23.70 41.82 21.36 63.19

666.30 24.70 45.53 21.36 66.89

665.30 25.70 49.24 21.36 70.60

664.30 26.70 52.95 21.36 74.31

663.30 27.70 56.65 21.36 78.02

662.30 28.70 60.36 21.36 81.72
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Driving - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

661.30 29.70 64.29 21.36 85.65

660.30 30.70 68.36 21.36 89.72

659.30 31.70 72.48 21.36 93.85

658.30 32.70 76.65 21.36 98.01

657.30 33.70 80.87 21.36 102.23

656.30 34.70 85.13 21.36 106.49

655.30 35.70 89.44 21.36 110.80

654.30 36.70 93.79 21.36 115.15

653.30 37.70 98.19 21.36 119.56

652.30 38.70 102.64 21.36 124.01

651.30 39.70 107.14 21.36 128.50

650.30 40.70 111.68 21.36 133.05

649.30 41.70 116.27 21.36 137.64

648.30 42.70 120.91 21.36 142.27

647.30 43.70 125.59 21.36 146.96

646.30 44.70 130.32 21.36 151.69

645.81 45.19 132.66 21.36 154.02

645.79 45.21 132.74 33.93 166.66

644.80 46.20 135.53 33.93 169.46

643.80 47.20 138.35 33.93 172.27

642.80 48.20 141.16 33.93 175.09

641.80 49.20 143.98 33.93 177.91

640.80 50.20 146.80 33.93 180.73

639.80 51.20 149.62 33.93 183.55

638.80 52.20 152.44 33.93 186.37

637.80 53.20 155.26 33.93 189.19

636.80 54.20 158.08 33.93 192.01

635.80 55.20 160.90 33.93 194.83

634.80 56.20 163.72 33.93 197.65

633.80 57.20 166.54 33.93 200.47

633.31 57.69 167.92 33.93 201.85

633.29 57.71 167.98 17.59 185.57
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Driving - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

632.30 58.70 171.28 17.59 188.87

631.30 59.70 174.61 17.59 192.20

630.30 60.70 177.94 17.59 195.53

629.30 61.70 181.27 17.59 198.87

628.30 62.70 184.61 17.59 202.20

627.30 63.70 187.94 17.59 205.53

626.30 64.70 191.27 17.59 208.86

625.30 65.70 194.60 17.59 212.19

624.30 66.70 197.93 17.59 215.52

623.30 67.70 201.26 17.59 218.86

622.30 68.70 204.60 17.59 222.19

621.30 69.70 207.93 17.59 225.52

620.30 70.70 211.26 17.59 228.85

619.30 71.70 214.72 17.59 232.32

618.30 72.70 218.28 17.59 235.88

617.30 73.70 221.87 17.59 239.46

616.30 74.70 225.49 17.59 243.08

615.30 75.70 229.13 17.59 246.72

614.30 76.70 232.80 17.59 250.40

613.30 77.70 236.51 17.59 254.10

612.30 78.70 240.24 17.59 257.83

611.30 79.70 244.00 17.59 261.59

610.30 80.70 247.79 17.59 265.38

609.30 81.70 251.61 17.59 269.20

608.30 82.70 255.45 17.59 273.05

607.30 83.70 259.33 17.59 276.92

606.30 84.70 263.23 17.59 280.83

605.30 85.70 267.17 17.59 284.76

604.30 86.70 271.13 17.59 288.72

603.30 87.70 275.12 17.59 292.72

602.81 88.19 277.09 17.59 294.68

602.79 88.21 277.15 41.47 318.62
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Driving - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

601.80 89.20 279.51 41.47 320.98

600.80 90.20 281.88 41.47 323.35

599.80 91.20 284.26 41.47 325.73

598.80 92.20 286.64 41.47 328.11

597.80 93.20 289.02 41.47 330.49

596.80 94.20 291.39 41.47 332.86

595.80 95.20 293.77 41.47 335.24

594.80 96.20 296.15 41.47 337.62

593.80 97.20 298.53 41.47 340.00

592.80 98.20 300.90 41.47 342.37

591.80 99.20 303.28 41.47 344.75

590.80 100.20 305.66 41.47 347.13

589.80 101.20 308.04 41.47 349.51

588.80 102.20 310.77 41.47 352.24

587.81 103.19 313.73 41.47 355.19

587.79 103.21 314.05 376.99 691.05
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16-in CIP Pier Pile Based on B002  
Driving (EOID / Without Setup - Summary of Capacities 

Skin Friction End Bearing Total Capacity

Bearing Resistance - Piers (B-002-0-22 Profile Controls)

A tip elevation of 587.8 feet would be
required to reach the UBV of 435.7
kips without setup.  This results in a 15
foot difference from the recommended
tip elevation of 602.8 feet, which
includes pile setup.

Tip Elevation = 602.8 feet

EOID = 319 kips

Bottom of Pile Cap
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Nominal - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

691 0.01 Cohesionless 0.298 24.169 n/a 1.396 0.000

690.00 1.00 Cohesionless 29.800 24.169 n/a 1.396 0.071

689.00 2.00 Cohesionless 59.600 24.169 n/a 1.396 0.283

688.00 3.00 Cohesionless 89.400 24.169 n/a 1.396 0.637

687.00 4.00 Cohesionless 119.200 24.169 n/a 1.396 1.133

686.31 4.69 Cohesionless 139.762 24.169 n/a 1.396 1.557

686.29 4.71 Cohesionless 280.433 23.986 n/a 1.396 1.570

685.30 5.70 Cohesionless 311.420 23.986 n/a 1.396 2.285

684.30 6.70 Cohesionless 342.720 23.986 n/a 1.396 3.151

683.30 7.70 Cohesionless 374.020 23.986 n/a 1.396 4.162

682.30 8.70 Cohesionless 405.320 23.986 n/a 1.396 5.318

681.30 9.70 Cohesionless 436.620 23.986 n/a 1.396 6.618

680.30 10.70 Cohesionless 467.920 23.986 n/a 1.396 8.064

679.30 11.70 Cohesionless 499.220 23.986 n/a 1.396 9.655

678.30 12.70 Cohesionless 530.520 23.986 n/a 1.396 11.391

677.30 13.70 Cohesionless 561.820 23.986 n/a 1.396 13.271

676.30 14.70 Cohesionless 593.120 23.986 n/a 1.396 15.297

675.31 15.69 Cohesionless 624.107 23.986 n/a 1.396 17.445

675.29 15.71 Cohesive 624.420 23.986 1,327.493 n/a 17.523

674.30 16.70 Cohesive 624.420 23.986 1,327.493 n/a 23.028

673.30 17.70 Cohesive 624.420 23.986 1,327.493 n/a 28.588

672.30 18.70 Cohesive 624.420 23.986 1,327.493 n/a 34.149

671.30 19.70 Cohesive 624.420 23.986 1,327.493 n/a 39.709

670.30 20.70 Cohesive 624.420 23.986 1,327.493 n/a 45.270

669.30 21.70 Cohesive 624.420 23.986 1,327.493 n/a 50.831

668.30 22.70 Cohesive 624.420 23.986 1,327.493 n/a 56.391

667.30 23.70 Cohesive 624.420 23.986 1,327.493 n/a 61.952

666.30 24.70 Cohesive 624.420 23.986 1,327.493 n/a 67.512

665.30 25.70 Cohesive 624.420 23.986 1,327.493 n/a 73.073

664.30 26.70 Cohesive 624.420 23.986 1,327.493 n/a 78.634

663.30 27.70 Cohesive 624.420 23.986 1,327.493 n/a 84.194

662.30 28.70 Cohesive 624.420 23.986 1,327.493 n/a 89.755

661.30 29.70 Cohesive 624.420 23.986 1,333.087 n/a 95.643

660.30 30.70 Cohesive 624.420 23.986 1,341.479 n/a 101.755

659.30 31.70 Cohesive 624.420 23.986 1,349.871 n/a 107.936

658.30 32.70 Cohesive 624.420 23.986 1,358.263 n/a 114.188

657.30 33.70 Cohesive 624.420 23.986 1,366.655 n/a 120.511

656.30 34.70 Cohesive 624.420 23.986 1,375.047 n/a 126.903

655.30 35.70 Cohesive 624.420 23.986 1,383.439 n/a 133.366

654.30 36.70 Cohesive 624.420 23.986 1,391.831 n/a 139.899

653.30 37.70 Cohesive 624.420 23.986 1,400.223 n/a 146.502

652.30 38.70 Cohesive 624.420 23.986 1,408.614 n/a 153.176

651.30 39.70 Cohesive 624.420 23.986 1,417.006 n/a 159.920

650.30 40.70 Cohesive 624.420 23.986 1,425.398 n/a 166.735

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Nominal - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

649.30 41.70 Cohesive 624.420 23.986 1,433.790 n/a 173.619

648.30 42.70 Cohesive 624.420 23.986 1,442.182 n/a 180.574

647.30 43.70 Cohesive 624.420 23.986 1,450.574 n/a 187.599

646.30 44.70 Cohesive 624.420 23.986 1,458.966 n/a 194.695

645.81 45.19 Cohesive 624.420 23.986 1,463.078 n/a 198.197

645.79 45.21 Cohesive 624.420 23.986 1,009.495 n/a 198.311

644.80 46.20 Cohesive 624.420 23.986 1,009.495 n/a 202.498

643.80 47.20 Cohesive 624.420 23.986 1,009.495 n/a 206.726

642.80 48.20 Cohesive 624.420 23.986 1,009.495 n/a 210.955

641.80 49.20 Cohesive 624.420 23.986 1,009.495 n/a 215.183

640.80 50.20 Cohesive 624.420 23.986 1,009.495 n/a 219.412

639.80 51.20 Cohesive 624.420 23.986 1,009.495 n/a 223.640

638.80 52.20 Cohesive 624.420 23.986 1,009.495 n/a 227.869

637.80 53.20 Cohesive 624.420 23.986 1,009.495 n/a 232.098

636.80 54.20 Cohesive 624.420 23.986 1,009.495 n/a 236.326

635.80 55.20 Cohesive 624.420 23.986 1,009.495 n/a 240.555

634.80 56.20 Cohesive 624.420 23.986 1,009.495 n/a 244.783

633.80 57.20 Cohesive 624.420 23.986 1,009.495 n/a 249.012

633.31 57.69 Cohesive 624.420 23.986 1,009.495 n/a 251.084

633.29 57.71 Cohesive 624.420 23.986 1,193.001 n/a 251.176

632.30 58.70 Cohesive 624.420 23.986 1,193.001 n/a 256.123

631.30 59.70 Cohesive 624.420 23.986 1,193.001 n/a 261.121

630.30 60.70 Cohesive 624.420 23.986 1,193.001 n/a 266.118

629.30 61.70 Cohesive 624.420 23.986 1,193.001 n/a 271.115

628.30 62.70 Cohesive 624.420 23.986 1,193.001 n/a 276.112

627.30 63.70 Cohesive 624.420 23.986 1,193.001 n/a 281.109

626.30 64.70 Cohesive 624.420 23.986 1,193.001 n/a 286.107

625.30 65.70 Cohesive 624.420 23.986 1,193.001 n/a 291.104

624.30 66.70 Cohesive 624.420 23.986 1,193.001 n/a 296.101

623.30 67.70 Cohesive 624.420 23.986 1,193.001 n/a 301.098

622.30 68.70 Cohesive 624.420 23.986 1,193.001 n/a 306.096

621.30 69.70 Cohesive 624.420 23.986 1,193.001 n/a 311.093

620.30 70.70 Cohesive 624.420 23.986 1,193.001 n/a 316.090

619.30 71.70 Cohesive 624.420 23.986 1,196.451 n/a 321.290

618.30 72.70 Cohesive 624.420 23.986 1,201.626 n/a 326.626

617.30 73.70 Cohesive 624.420 23.986 1,206.801 n/a 332.007

616.30 74.70 Cohesive 624.420 23.986 1,211.976 n/a 337.430

615.30 75.70 Cohesive 624.420 23.986 1,217.151 n/a 342.897

614.30 76.70 Cohesive 624.420 23.986 1,222.326 n/a 348.407

613.30 77.70 Cohesive 624.420 23.986 1,227.501 n/a 353.961

612.30 78.70 Cohesive 624.420 23.986 1,232.676 n/a 359.558

611.30 79.70 Cohesive 624.420 23.986 1,237.851 n/a 365.198

610.30 80.70 Cohesive 624.420 23.986 1,243.026 n/a 370.882

609.30 81.70 Cohesive 624.420 23.986 1,248.201 n/a 376.609
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Nominal - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

608.30 82.70 Cohesive 624.420 23.986 1,253.376 n/a 382.379

607.30 83.70 Cohesive 624.420 23.986 1,258.551 n/a 388.193

606.30 84.70 Cohesive 624.420 23.986 1,263.726 n/a 394.050

605.30 85.70 Cohesive 624.420 23.986 1,268.901 n/a 399.951

604.30 86.70 Cohesive 624.420 23.986 1,274.076 n/a 405.894

603.30 87.70 Cohesive 624.420 23.986 1,279.251 n/a 411.881

602.81 88.19 Cohesive 624.420 23.986 1,281.786 n/a 414.831

602.79 88.21 Cohesive 624.420 23.986 851.346 n/a 414.927

601.80 89.20 Cohesive 624.420 23.986 851.346 n/a 418.457

600.80 90.20 Cohesive 624.420 23.986 851.346 n/a 422.024

599.80 91.20 Cohesive 624.420 23.986 851.346 n/a 425.590

598.80 92.20 Cohesive 624.420 23.986 851.346 n/a 429.156

597.80 93.20 Cohesive 624.420 23.986 851.346 n/a 432.722

596.80 94.20 Cohesive 624.420 23.986 851.346 n/a 436.288

595.80 95.20 Cohesive 624.420 23.986 851.346 n/a 439.854

594.80 96.20 Cohesive 624.420 23.986 851.346 n/a 443.420

593.80 97.20 Cohesive 624.420 23.986 851.346 n/a 446.986

592.80 98.20 Cohesive 624.420 23.986 851.346 n/a 450.552

591.80 99.20 Cohesive 624.420 23.986 851.346 n/a 454.118

590.80 100.20 Cohesive 624.420 23.986 851.346 n/a 457.685

589.80 101.20 Cohesive 624.420 23.986 851.346 n/a 461.251

588.80 102.20 Cohesive 624.420 23.986 860.547 n/a 465.356

587.81 103.19 Cohesive 624.420 23.986 874.212 n/a 469.783

587.79 103.21 Cohesive 624.420 23.986 7,140.000 n/a 470.127

586.80 104.20 Cohesive 624.420 23.986 7,140.000 n/a 499.736

585.80 105.20 Cohesive 624.420 23.986 7,140.000 n/a 529.644

584.80 106.20 Cohesive 624.420 23.986 7,140.000 n/a 559.552

583.80 107.20 Cohesive 624.420 23.986 7,140.000 n/a 589.460

582.80 108.20 Cohesive 624.420 23.986 7,140.000 n/a 619.368

581.80 109.20 Cohesive 624.420 23.986 7,140.000 n/a 649.276

580.80 110.20 Cohesive 624.420 23.986 7,140.000 n/a 679.184

579.80 111.20 Cohesive 624.420 23.986 7,140.000 n/a 709.092

578.80 112.20 Cohesive 624.420 23.986 7,140.000 n/a 739.000

577.80 113.20 Cohesive 624.420 23.986 7,140.000 n/a 768.908

576.80 114.20 Cohesive 624.420 23.986 7,140.000 n/a 798.816

575.80 115.20 Cohesive 624.420 23.986 7,140.000 n/a 828.724

574.80 116.20 Cohesive 624.420 23.986 7,140.000 n/a 858.632

573.80 117.20 Cohesive 624.420 23.986 7,170.500 n/a 890.328

572.80 118.20 Cohesive 624.420 23.986 7,216.250 n/a 923.239

571.80 119.20 Cohesive 624.420 23.986 7,262.000 n/a 956.532

570.80 120.20 Cohesive 624.420 23.986 7,307.750 n/a 990.209

569.80 121.20 Cohesive 624.420 23.986 7,353.500 n/a 1,024.269

568.80 122.20 Cohesive 624.420 23.986 7,399.250 n/a 1,058.713

567.80 123.20 Cohesive 624.420 23.986 7,445.000 n/a 1,093.539
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Nominal - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

566.80 124.20 Cohesive 624.420 23.986 7,490.750 n/a 1,128.749

565.80 125.20 Cohesive 624.420 23.986 7,536.500 n/a 1,164.342

564.80 126.20 Cohesive 624.420 23.986 7,582.250 n/a 1,200.319

563.80 127.20 Cohesive 624.420 23.986 7,628.000 n/a 1,236.679

562.80 128.20 Cohesive 624.420 23.986 7,673.750 n/a 1,273.422

561.80 129.20 Cohesive 624.420 23.986 7,719.500 n/a 1,310.548

560.80 130.20 Cohesive 624.420 23.986 7,765.250 n/a 1,348.057

559.80 131.20 Cohesive 624.420 23.986 7,811.000 n/a 1,385.950

558.80 132.20 Cohesive 624.420 23.986 7,856.750 n/a 1,424.226

557.80 133.20 Cohesive 624.420 23.986 7,902.500 n/a 1,462.886

556.80 134.20 Cohesive 624.420 23.986 7,948.250 n/a 1,501.928

555.80 135.20 Cohesive 624.420 23.986 7,994.000 n/a 1,541.354

554.80 136.20 Cohesive 624.420 23.986 8,039.750 n/a 1,581.164

553.80 137.20 Cohesive 624.420 23.986 8,085.500 n/a 1,621.356

552.80 138.20 Cohesive 624.420 23.986 8,131.250 n/a 1,661.932

551.80 139.20 Cohesive 624.420 23.986 8,177.000 n/a 1,702.891

550.80 140.20 Cohesive 624.420 23.986 8,222.750 n/a 1,744.233

549.80 141.20 Cohesive 624.420 23.986 8,268.500 n/a 1,785.959

548.80 142.20 Cohesive 624.420 23.986 8,314.250 n/a 1,828.068

547.80 143.20 Cohesive 624.420 23.986 8,360.000 n/a 1,870.560

546.80 144.20 Cohesive 624.420 23.986 8,405.750 n/a 1,913.435

545.80 145.20 Cohesive 624.420 23.986 8,451.500 n/a 1,956.694

544.80 146.20 Cohesive 624.420 23.986 8,497.250 n/a 2,000.336

543.80 147.20 Cohesive 624.420 23.986 8,543.000 n/a 2,044.361

542.80 148.20 Cohesive 624.420 23.986 8,588.750 n/a 2,088.770

541.80 149.20 Cohesive 624.420 23.986 8,634.500 n/a 2,133.561

541.01 149.99 Cohesive 624.420 23.986 8,670.643 n/a 2,169.218
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Nominal - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

691 0.010 Cohesionless 0.596 47.200 69.81317008 0.025

690.00 1.000 Cohesionless 59.600 47.200 69.81317008 2.536

689.00 2.000 Cohesionless 119.200 47.200 69.81317008 5.072

688.00 3.000 Cohesionless 178.800 47.200 69.81317008 7.607

687.00 4.000 Cohesionless 238.400 47.200 69.81317008 10.143

686.31 4.690 Cohesionless 279.524 47.200 69.81317008 11.893

686.29 4.710 Cohesionless 280.746 45.100 62.83185307 11.338

685.30 5.700 Cohesionless 342.720 45.100 62.83185307 13.840

684.30 6.700 Cohesionless 405.320 45.100 62.83185307 16.368

683.30 7.700 Cohesionless 467.920 45.100 62.83185307 18.896

682.30 8.700 Cohesionless 530.520 45.100 62.83185307 21.424

681.30 9.700 Cohesionless 593.120 45.100 62.83185307 23.952

680.30 10.700 Cohesionless 655.720 45.100 62.83185307 26.480

679.30 11.700 Cohesionless 718.320 45.100 62.83185307 29.008

678.30 12.700 Cohesionless 780.920 45.100 62.83185307 31.536

677.30 13.700 Cohesionless 843.520 45.100 62.83185307 34.064

676.30 14.700 Cohesionless 906.120 45.100 62.83185307 36.592

675.31 15.690 Cohesionless 968.094 45.100 62.83185307 39.095

675.29 15.710 Cohesive 969.296 0.000 n/a 21.363

674.30 16.700 Cohesive 1,026.320 0.000 n/a 21.363

673.30 17.700 Cohesive 1,083.920 0.000 n/a 21.363

672.30 18.700 Cohesive 1,141.520 0.000 n/a 21.363

671.30 19.700 Cohesive 1,199.120 0.000 n/a 21.363

670.30 20.700 Cohesive 1,256.720 0.000 n/a 21.363

669.30 21.700 Cohesive 1,314.320 0.000 n/a 21.363

668.30 22.700 Cohesive 1,371.920 0.000 n/a 21.363

667.30 23.700 Cohesive 1,429.520 0.000 n/a 21.363

666.30 24.700 Cohesive 1,487.120 0.000 n/a 21.363

665.30 25.700 Cohesive 1,544.720 0.000 n/a 21.363

664.30 26.700 Cohesive 1,602.320 0.000 n/a 21.363

663.30 27.700 Cohesive 1,659.920 0.000 n/a 21.363

662.30 28.700 Cohesive 1,717.520 0.000 n/a 21.363

661.30 29.700 Cohesive 1,775.120 0.000 n/a 21.363

660.30 30.700 Cohesive 1,832.720 0.000 n/a 21.363

659.30 31.700 Cohesive 1,890.320 0.000 n/a 21.363

658.30 32.700 Cohesive 1,947.920 0.000 n/a 21.363

657.30 33.700 Cohesive 2,005.520 0.000 n/a 21.363

656.30 34.700 Cohesive 2,063.120 0.000 n/a 21.363

655.30 35.700 Cohesive 2,120.720 0.000 n/a 21.363

654.30 36.700 Cohesive 2,178.320 0.000 n/a 21.363
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Nominal - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

653.30 37.700 Cohesive 2,235.920 0.000 n/a 21.363

652.30 38.700 Cohesive 2,293.520 0.000 n/a 21.363

651.30 39.700 Cohesive 2,351.120 0.000 n/a 21.363

650.30 40.700 Cohesive 2,408.720 0.000 n/a 21.363

649.30 41.700 Cohesive 2,466.320 0.000 n/a 21.363

648.30 42.700 Cohesive 2,523.920 0.000 n/a 21.363

647.30 43.700 Cohesive 2,581.520 0.000 n/a 21.363

646.30 44.700 Cohesive 2,639.120 0.000 n/a 21.363

645.81 45.190 Cohesive 2,667.344 0.000 n/a 21.363

645.79 45.210 Cohesive 2,668.516 0.000 n/a 33.929

644.80 46.200 Cohesive 2,727.520 0.000 n/a 33.929

643.80 47.200 Cohesive 2,787.120 0.000 n/a 33.929

642.80 48.200 Cohesive 2,846.720 0.000 n/a 33.929

641.80 49.200 Cohesive 2,906.320 0.000 n/a 33.929

640.80 50.200 Cohesive 2,965.920 0.000 n/a 33.929

639.80 51.200 Cohesive 3,025.520 0.000 n/a 33.929

638.80 52.200 Cohesive 3,085.120 0.000 n/a 33.929

637.80 53.200 Cohesive 3,144.720 0.000 n/a 33.929

636.80 54.200 Cohesive 3,204.320 0.000 n/a 33.929

635.80 55.200 Cohesive 3,263.920 0.000 n/a 33.929

634.80 56.200 Cohesive 3,323.520 0.000 n/a 33.929

633.80 57.200 Cohesive 3,383.120 0.000 n/a 33.929

633.31 57.690 Cohesive 3,412.324 0.000 n/a 33.929

633.29 57.710 Cohesive 3,413.476 0.000 n/a 17.593

632.30 58.700 Cohesive 3,468.520 0.000 n/a 17.593

631.30 59.700 Cohesive 3,524.120 0.000 n/a 17.593

630.30 60.700 Cohesive 3,579.720 0.000 n/a 17.593

629.30 61.700 Cohesive 3,635.320 0.000 n/a 17.593

628.30 62.700 Cohesive 3,690.920 0.000 n/a 17.593

627.30 63.700 Cohesive 3,746.520 0.000 n/a 17.593

626.30 64.700 Cohesive 3,802.120 0.000 n/a 17.593

625.30 65.700 Cohesive 3,857.720 0.000 n/a 17.593

624.30 66.700 Cohesive 3,913.320 0.000 n/a 17.593

623.30 67.700 Cohesive 3,968.920 0.000 n/a 17.593

622.30 68.700 Cohesive 4,024.520 0.000 n/a 17.593

621.30 69.700 Cohesive 4,080.120 0.000 n/a 17.593

620.30 70.700 Cohesive 4,135.720 0.000 n/a 17.593

619.30 71.700 Cohesive 4,191.320 0.000 n/a 17.593

618.30 72.700 Cohesive 4,246.920 0.000 n/a 17.593

617.30 73.700 Cohesive 4,302.520 0.000 n/a 17.593
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Nominal - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

616.30 74.700 Cohesive 4,358.120 0.000 n/a 17.593

615.30 75.700 Cohesive 4,413.720 0.000 n/a 17.593

614.30 76.700 Cohesive 4,469.320 0.000 n/a 17.593

613.30 77.700 Cohesive 4,524.920 0.000 n/a 17.593

612.30 78.700 Cohesive 4,580.520 0.000 n/a 17.593

611.30 79.700 Cohesive 4,636.120 0.000 n/a 17.593

610.30 80.700 Cohesive 4,691.720 0.000 n/a 17.593

609.30 81.700 Cohesive 4,747.320 0.000 n/a 17.593

608.30 82.700 Cohesive 4,802.920 0.000 n/a 17.593

607.30 83.700 Cohesive 4,858.520 0.000 n/a 17.593

606.30 84.700 Cohesive 4,914.120 0.000 n/a 17.593

605.30 85.700 Cohesive 4,969.720 0.000 n/a 17.593

604.30 86.700 Cohesive 5,025.320 0.000 n/a 17.593

603.30 87.700 Cohesive 5,080.920 0.000 n/a 17.593

602.81 88.190 Cohesive 5,108.164 0.000 n/a 17.593

602.79 88.210 Cohesive 5,109.446 0.000 n/a 41.469

601.80 89.200 Cohesive 5,181.320 0.000 n/a 41.469

600.80 90.200 Cohesive 5,253.920 0.000 n/a 41.469

599.80 91.200 Cohesive 5,326.520 0.000 n/a 41.469

598.80 92.200 Cohesive 5,399.120 0.000 n/a 41.469

597.80 93.200 Cohesive 5,471.720 0.000 n/a 41.469

596.80 94.200 Cohesive 5,544.320 0.000 n/a 41.469

595.80 95.200 Cohesive 5,616.920 0.000 n/a 41.469

594.80 96.200 Cohesive 5,689.520 0.000 n/a 41.469

593.80 97.200 Cohesive 5,762.120 0.000 n/a 41.469

592.80 98.200 Cohesive 5,834.720 0.000 n/a 41.469

591.80 99.200 Cohesive 5,907.320 0.000 n/a 41.469

590.80 100.200 Cohesive 5,979.920 0.000 n/a 41.469

589.80 101.200 Cohesive 6,052.520 0.000 n/a 41.469

588.80 102.200 Cohesive 6,125.120 0.000 n/a 41.469

587.81 103.190 Cohesive 6,196.994 0.000 n/a 41.469

587.79 103.210 Cohesive 6,198.496 0.000 n/a 376.991

586.80 104.200 Cohesive 6,275.320 0.000 n/a 376.991

585.80 105.200 Cohesive 6,352.920 0.000 n/a 376.991

584.80 106.200 Cohesive 6,430.520 0.000 n/a 376.991

583.80 107.200 Cohesive 6,508.120 0.000 n/a 376.991

582.80 108.200 Cohesive 6,585.720 0.000 n/a 376.991

581.80 109.200 Cohesive 6,663.320 0.000 n/a 376.991

580.80 110.200 Cohesive 6,740.920 0.000 n/a 376.991

579.80 111.200 Cohesive 6,818.520 0.000 n/a 376.991
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Nominal - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

578.80 112.200 Cohesive 6,896.120 0.000 n/a 376.991

577.80 113.200 Cohesive 6,973.720 0.000 n/a 376.991

576.80 114.200 Cohesive 7,051.320 0.000 n/a 376.991

575.80 115.200 Cohesive 7,128.920 0.000 n/a 376.991

574.80 116.200 Cohesive 7,206.520 0.000 n/a 376.991

573.80 117.200 Cohesive 7,284.120 0.000 n/a 376.991

572.80 118.200 Cohesive 7,361.720 0.000 n/a 376.991

571.80 119.200 Cohesive 7,439.320 0.000 n/a 376.991

570.80 120.200 Cohesive 7,516.920 0.000 n/a 376.991

569.80 121.200 Cohesive 7,594.520 0.000 n/a 376.991

568.80 122.200 Cohesive 7,672.120 0.000 n/a 376.991

567.80 123.200 Cohesive 7,749.720 0.000 n/a 376.991

566.80 124.200 Cohesive 7,827.320 0.000 n/a 376.991

565.80 125.200 Cohesive 7,904.920 0.000 n/a 376.991

564.80 126.200 Cohesive 7,982.520 0.000 n/a 376.991

563.80 127.200 Cohesive 8,060.120 0.000 n/a 376.991

562.80 128.200 Cohesive 8,137.720 0.000 n/a 376.991

561.80 129.200 Cohesive 8,215.320 0.000 n/a 376.991

560.80 130.200 Cohesive 8,292.920 0.000 n/a 376.991

559.80 131.200 Cohesive 8,370.520 0.000 n/a 376.991

558.80 132.200 Cohesive 8,448.120 0.000 n/a 376.991

557.80 133.200 Cohesive 8,525.720 0.000 n/a 376.991

556.80 134.200 Cohesive 8,603.320 0.000 n/a 376.991

555.80 135.200 Cohesive 8,680.920 0.000 n/a 376.991

554.80 136.200 Cohesive 8,758.520 0.000 n/a 376.991

553.80 137.200 Cohesive 8,836.120 0.000 n/a 376.991

552.80 138.200 Cohesive 8,913.720 0.000 n/a 376.991

551.80 139.200 Cohesive 8,991.320 0.000 n/a 376.991

550.80 140.200 Cohesive 9,068.920 0.000 n/a 376.991

549.80 141.200 Cohesive 9,146.520 0.000 n/a 376.991

548.80 142.200 Cohesive 9,224.120 0.000 n/a 376.991

547.80 143.200 Cohesive 9,301.720 0.000 n/a 376.991

546.80 144.200 Cohesive 9,379.320 0.000 n/a 376.991

545.80 145.200 Cohesive 9,456.920 0.000 n/a 376.991

544.80 146.200 Cohesive 9,534.520 0.000 n/a 376.991

543.80 147.200 Cohesive 9,612.120 0.000 n/a 376.991

542.80 148.200 Cohesive 9,689.720 0.000 n/a 376.991

541.80 149.200 Cohesive 9,767.320 0.000 n/a 376.991

541.01 149.990 Cohesive 9,828.624 0.000 n/a 376.991
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Nominal - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

691 0.01 0.00 0.03 0.03

690.00 1.00 0.07 2.54 2.61

689.00 2.00 0.28 5.07 5.35

688.00 3.00 0.64 7.61 8.24

687.00 4.00 1.13 10.14 11.28

686.31 4.69 1.56 11.89 13.45

686.29 4.71 1.57 11.34 12.91

685.30 5.70 2.28 13.84 16.12

684.30 6.70 3.15 16.37 19.52

683.30 7.70 4.16 18.90 23.06

682.30 8.70 5.32 21.42 26.74

681.30 9.70 6.62 23.95 30.57

680.30 10.70 8.06 26.48 34.54

679.30 11.70 9.65 29.01 38.66

678.30 12.70 11.39 31.54 42.93

677.30 13.70 13.27 34.06 47.34

676.30 14.70 15.30 36.59 51.89

675.31 15.69 17.44 39.10 56.54

675.29 15.71 17.52 21.36 38.89

674.30 16.70 23.03 21.36 44.39

673.30 17.70 28.59 21.36 49.95

672.30 18.70 34.15 21.36 55.51

671.30 19.70 39.71 21.36 61.07

670.30 20.70 45.27 21.36 66.63

669.30 21.70 50.83 21.36 72.19

668.30 22.70 56.39 21.36 77.75

667.30 23.70 61.95 21.36 83.31

666.30 24.70 67.51 21.36 88.88

665.30 25.70 73.07 21.36 94.44

664.30 26.70 78.63 21.36 100.00

663.30 27.70 84.19 21.36 105.56

662.30 28.70 89.75 21.36 111.12
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Nominal - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

661.30 29.70 95.64 21.36 117.01

660.30 30.70 101.75 21.36 123.12

659.30 31.70 107.94 21.36 129.30

658.30 32.70 114.19 21.36 135.55

657.30 33.70 120.51 21.36 141.87

656.30 34.70 126.90 21.36 148.27

655.30 35.70 133.37 21.36 154.73

654.30 36.70 139.90 21.36 161.26

653.30 37.70 146.50 21.36 167.87

652.30 38.70 153.18 21.36 174.54

651.30 39.70 159.92 21.36 181.28

650.30 40.70 166.73 21.36 188.10

649.30 41.70 173.62 21.36 194.98

648.30 42.70 180.57 21.36 201.94

647.30 43.70 187.60 21.36 208.96

646.30 44.70 194.69 21.36 216.06

645.81 45.19 198.20 21.36 219.56

645.79 45.21 198.31 33.93 232.24

644.80 46.20 202.50 33.93 236.43

643.80 47.20 206.73 33.93 240.66

642.80 48.20 210.95 33.93 244.88

641.80 49.20 215.18 33.93 249.11

640.80 50.20 219.41 33.93 253.34

639.80 51.20 223.64 33.93 257.57

638.80 52.20 227.87 33.93 261.80

637.80 53.20 232.10 33.93 266.03

636.80 54.20 236.33 33.93 270.26

635.80 55.20 240.55 33.93 274.48

634.80 56.20 244.78 33.93 278.71

633.80 57.20 249.01 33.93 282.94

633.31 57.69 251.08 33.93 285.01

633.29 57.71 251.18 17.59 268.77
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Nominal - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

632.30 58.70 256.12 17.59 273.72

631.30 59.70 261.12 17.59 278.71

630.30 60.70 266.12 17.59 283.71

629.30 61.70 271.12 17.59 288.71

628.30 62.70 276.11 17.59 293.71

627.30 63.70 281.11 17.59 298.70

626.30 64.70 286.11 17.59 303.70

625.30 65.70 291.10 17.59 308.70

624.30 66.70 296.10 17.59 313.69

623.30 67.70 301.10 17.59 318.69

622.30 68.70 306.10 17.59 323.69

621.30 69.70 311.09 17.59 328.69

620.30 70.70 316.09 17.59 333.68

619.30 71.70 321.29 17.59 338.88

618.30 72.70 326.63 17.59 344.22

617.30 73.70 332.01 17.59 349.60

616.30 74.70 337.43 17.59 355.02

615.30 75.70 342.90 17.59 360.49

614.30 76.70 348.41 17.59 366.00

613.30 77.70 353.96 17.59 371.55

612.30 78.70 359.56 17.59 377.15

611.30 79.70 365.20 17.59 382.79

610.30 80.70 370.88 17.59 388.47

609.30 81.70 376.61 17.59 394.20

608.30 82.70 382.38 17.59 399.97

607.30 83.70 388.19 17.59 405.79

606.30 84.70 394.05 17.59 411.64

605.30 85.70 399.95 17.59 417.54

604.30 86.70 405.89 17.59 423.49

603.30 87.70 411.88 17.59 429.47

602.81 88.19 414.83 17.59 432.42

602.79 88.21 414.93 41.47 456.40
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16-in CIP Pier Pile Based on B002 
Nominal (with Setup) - Summary of Capacities 

Skin Friction End Bearing Total Capacity

Bearing Resistance - Piers (B-002-0-22 Profile Controls)

Tip Elevation = 602.8 feet

Rn = 305 kips/0.7 = 435.7 kips

Bottom of Pile Cap
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Filename Driven 16 in CIP Pier Pile B003 at Bottom of Pile Cap.dvn Layer Soil Type Thickness Setup Factor Unit Weight Strength Nominal Curve

Project Name CUY-17-13.50 1 Cohesionless 3.40 ft 1.000 122.00 pcf 33.0/33.0 Nordlund

Project Client ODOT 2 Cohesionless 13.00 ft 1.500 125.00 pcf 32.0/32.0 Nordlund

Prepared By Brendan Lieske 3 Cohesive 20.00 ft 1.500 120.00 pcf 2300.00 psf T-80 Same

Project Manager Brendan Lieske 4 Cohesive 10.80 ft 1.500 118.00 pcf 1600.00 psf T-80 Same

5 Cohesive 39.20 ft 1.500 120.00 pcf 1750.00 psf T-80 Same

6 Cohesive 19.00 ft 1.500 140.00 pcf 4400.00 psf T-80 Same

Pile Type Pipe Pile - Closed End 7 Cohesive 44.60 ft 1.000 140.00 pcf 30000.00 psf T-80 Same

Top of Pile (ft) 0.00

Diameter of Pile (in) 16.00

Water Table Depth At Time Of
Drilling (ft) 0.00

Driving/Restrike (ft) 0.00

Nominal (ft) 0.00

Nominal Considerations
Local Scour (ft) 0.00

Long Term Scour (ft) 0.00

Soft Soil (ft) 0.00

General Project Information

Pile Information

Nominal Considerations

Nominal Soil Profile

Bearing Resistance - Piers (B-003-0-22 Profile)
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Driving - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

691 0.01 Cohesionless 0.298 24.169 n/a 1.396 0.000

690.00 1.00 Cohesionless 29.800 24.169 n/a 1.396 0.071

689.00 2.00 Cohesionless 59.600 24.169 n/a 1.396 0.283

688.00 3.00 Cohesionless 89.400 24.169 n/a 1.396 0.637

687.61 3.39 Cohesionless 101.022 24.169 n/a 1.396 0.813

687.59 3.41 Cohesionless 202.953 23.437 n/a 1.396 0.821

686.60 4.40 Cohesionless 233.940 23.437 n/a 1.396 1.152

685.60 5.40 Cohesionless 265.240 23.437 n/a 1.396 1.574

684.60 6.40 Cohesionless 296.540 23.437 n/a 1.396 2.086

683.60 7.40 Cohesionless 327.840 23.437 n/a 1.396 2.687

682.60 8.40 Cohesionless 359.140 23.437 n/a 1.396 3.378

681.60 9.40 Cohesionless 390.440 23.437 n/a 1.396 4.157

680.60 10.40 Cohesionless 421.740 23.437 n/a 1.396 5.026

679.60 11.40 Cohesionless 453.040 23.437 n/a 1.396 5.984

678.60 12.40 Cohesionless 484.340 23.437 n/a 1.396 7.031

677.60 13.40 Cohesionless 515.640 23.437 n/a 1.396 8.167

676.60 14.40 Cohesionless 546.940 23.437 n/a 1.396 9.393

675.60 15.40 Cohesionless 578.240 23.437 n/a 1.396 10.708

674.61 16.39 Cohesionless 609.227 23.437 n/a 1.396 12.097

674.59 16.41 Cohesive 609.540 23.437 1,232.996 n/a 12.146

673.60 17.40 Cohesive 609.540 23.437 1,232.996 n/a 15.555

672.60 18.40 Cohesive 609.540 23.437 1,232.996 n/a 18.999

671.60 19.40 Cohesive 609.540 23.437 1,232.996 n/a 22.442

670.60 20.40 Cohesive 609.540 23.437 1,232.996 n/a 25.885

669.60 21.40 Cohesive 609.540 23.437 1,232.996 n/a 29.329

668.60 22.40 Cohesive 609.540 23.437 1,232.996 n/a 32.772

667.60 23.40 Cohesive 609.540 23.437 1,232.996 n/a 36.215

666.60 24.40 Cohesive 609.540 23.437 1,232.996 n/a 39.659

665.60 25.40 Cohesive 609.540 23.437 1,232.996 n/a 43.102

664.60 26.40 Cohesive 609.540 23.437 1,232.996 n/a 46.545

663.60 27.40 Cohesive 609.540 23.437 1,232.996 n/a 49.989

662.60 28.40 Cohesive 609.540 23.437 1,232.996 n/a 53.432

661.60 29.40 Cohesive 609.540 23.437 1,232.996 n/a 56.875

660.60 30.40 Cohesive 609.540 23.437 1,242.333 n/a 60.684

659.60 31.40 Cohesive 609.540 23.437 1,256.339 n/a 64.740

658.60 32.40 Cohesive 609.540 23.437 1,270.345 n/a 68.874

657.60 33.40 Cohesive 609.540 23.437 1,284.351 n/a 73.087

656.60 34.40 Cohesive 609.540 23.437 1,298.357 n/a 77.378

655.60 35.40 Cohesive 609.540 23.437 1,312.363 n/a 81.747

654.61 36.39 Cohesive 609.540 23.437 1,326.229 n/a 86.149

654.59 36.41 Cohesive 609.540 23.437 1,287.723 n/a 86.230

653.60 37.40 Cohesive 609.540 23.437 1,287.723 n/a 89.790

652.60 38.40 Cohesive 609.540 23.437 1,287.723 n/a 93.386

651.60 39.40 Cohesive 609.540 23.437 1,287.723 n/a 96.983

650.60 40.40 Cohesive 609.540 23.437 1,287.723 n/a 100.579
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Driving - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

649.60 41.40 Cohesive 609.540 23.437 1,287.723 n/a 104.175

648.60 42.40 Cohesive 609.540 23.437 1,287.723 n/a 107.771

647.60 43.40 Cohesive 609.540 23.437 1,287.723 n/a 111.367

646.60 44.40 Cohesive 609.540 23.437 1,287.723 n/a 114.963

645.60 45.40 Cohesive 609.540 23.437 1,287.723 n/a 118.560

644.60 46.40 Cohesive 609.540 23.437 1,287.723 n/a 122.156

643.81 47.19 Cohesive 609.540 23.437 1,287.723 n/a 124.997

643.79 47.21 Cohesive 609.540 23.437 1,345.582 n/a 125.070

642.80 48.20 Cohesive 609.540 23.437 1,345.582 n/a 128.790

641.80 49.20 Cohesive 609.540 23.437 1,345.582 n/a 132.548

640.80 50.20 Cohesive 609.540 23.437 1,345.582 n/a 136.306

639.80 51.20 Cohesive 609.540 23.437 1,345.582 n/a 140.064

638.80 52.20 Cohesive 609.540 23.437 1,345.582 n/a 143.822

637.80 53.20 Cohesive 609.540 23.437 1,345.582 n/a 147.579

636.80 54.20 Cohesive 609.540 23.437 1,345.582 n/a 151.337

635.80 55.20 Cohesive 609.540 23.437 1,345.582 n/a 155.095

634.80 56.20 Cohesive 609.540 23.437 1,345.582 n/a 158.853

633.80 57.20 Cohesive 609.540 23.437 1,345.582 n/a 162.610

632.80 58.20 Cohesive 609.540 23.437 1,345.582 n/a 166.368

631.80 59.20 Cohesive 609.540 23.437 1,345.582 n/a 170.126

630.80 60.20 Cohesive 609.540 23.437 1,345.582 n/a 173.884

629.80 61.20 Cohesive 609.540 23.437 1,351.469 n/a 177.872

628.80 62.20 Cohesive 609.540 23.437 1,360.301 n/a 182.016

627.80 63.20 Cohesive 609.540 23.437 1,369.132 n/a 186.209

626.80 64.20 Cohesive 609.540 23.437 1,377.963 n/a 190.452

625.80 65.20 Cohesive 609.540 23.437 1,386.795 n/a 194.744

624.80 66.20 Cohesive 609.540 23.437 1,395.626 n/a 199.086

623.80 67.20 Cohesive 609.540 23.437 1,404.457 n/a 203.476

622.80 68.20 Cohesive 609.540 23.437 1,413.288 n/a 207.916

621.80 69.20 Cohesive 609.540 23.437 1,422.120 n/a 212.406

620.80 70.20 Cohesive 609.540 23.437 1,430.951 n/a 216.945

619.80 71.20 Cohesive 609.540 23.437 1,439.782 n/a 221.533

618.80 72.20 Cohesive 609.540 23.437 1,448.614 n/a 226.170

617.80 73.20 Cohesive 609.540 23.437 1,457.445 n/a 230.857

616.80 74.20 Cohesive 609.540 23.437 1,466.276 n/a 235.593

615.80 75.20 Cohesive 609.540 23.437 1,475.108 n/a 240.378

614.80 76.20 Cohesive 609.540 23.437 1,483.939 n/a 245.213

613.80 77.20 Cohesive 609.540 23.437 1,492.770 n/a 250.097

612.80 78.20 Cohesive 609.540 23.437 1,501.601 n/a 255.030

611.80 79.20 Cohesive 609.540 23.437 1,510.433 n/a 260.013

610.80 80.20 Cohesive 609.540 23.437 1,519.264 n/a 265.045

609.80 81.20 Cohesive 609.540 23.437 1,528.095 n/a 270.126

608.80 82.20 Cohesive 609.540 23.437 1,536.927 n/a 275.257

607.80 83.20 Cohesive 609.540 23.437 1,545.758 n/a 280.437

606.80 84.20 Cohesive 609.540 23.437 1,554.589 n/a 285.666
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Driving - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

605.80 85.20 Cohesive 609.540 23.437 1,563.421 n/a 290.945

604.80 86.20 Cohesive 609.540 23.437 1,572.252 n/a 296.273

604.61 86.39 Cohesive 609.540 23.437 1,573.930 n/a 297.291

604.59 86.41 Cohesive 609.540 23.437 1,047.200 n/a 297.374

603.60 87.40 Cohesive 609.540 23.437 1,047.200 n/a 300.269

602.60 88.40 Cohesive 609.540 23.437 1,047.200 n/a 303.193

601.60 89.40 Cohesive 609.540 23.437 1,047.200 n/a 306.118

600.60 90.40 Cohesive 609.540 23.437 1,047.200 n/a 309.042

599.60 91.40 Cohesive 609.540 23.437 1,047.200 n/a 311.967

598.60 92.40 Cohesive 609.540 23.437 1,047.200 n/a 314.891

597.60 93.40 Cohesive 609.540 23.437 1,047.200 n/a 317.816

596.60 94.40 Cohesive 609.540 23.437 1,047.200 n/a 320.740

595.60 95.40 Cohesive 609.540 23.437 1,047.200 n/a 323.665

594.60 96.40 Cohesive 609.540 23.437 1,047.200 n/a 326.589

593.60 97.40 Cohesive 609.540 23.437 1,047.200 n/a 329.514

592.60 98.40 Cohesive 609.540 23.437 1,047.200 n/a 332.438

591.60 99.40 Cohesive 609.540 23.437 1,047.200 n/a 335.363

590.60 100.40 Cohesive 609.540 23.437 1,051.686 n/a 338.463

589.60 101.40 Cohesive 609.540 23.437 1,058.416 n/a 341.682

588.60 102.40 Cohesive 609.540 23.437 1,065.146 n/a 344.938

587.60 103.40 Cohesive 609.540 23.437 1,071.876 n/a 348.232

586.60 104.40 Cohesive 609.540 23.437 1,078.605 n/a 351.564

585.61 105.39 Cohesive 609.540 23.437 1,085.268 n/a 354.899

585.59 105.41 Cohesive 609.540 23.437 7,140.000 n/a 355.232

584.60 106.40 Cohesive 609.540 23.437 7,140.000 n/a 384.841

583.60 107.40 Cohesive 609.540 23.437 7,140.000 n/a 414.749

582.60 108.40 Cohesive 609.540 23.437 7,140.000 n/a 444.657

581.60 109.40 Cohesive 609.540 23.437 7,140.000 n/a 474.565

580.60 110.40 Cohesive 609.540 23.437 7,140.000 n/a 504.473

579.60 111.40 Cohesive 609.540 23.437 7,140.000 n/a 534.381

578.60 112.40 Cohesive 609.540 23.437 7,140.000 n/a 564.289

577.60 113.40 Cohesive 609.540 23.437 7,140.000 n/a 594.197

576.60 114.40 Cohesive 609.540 23.437 7,140.000 n/a 624.105

575.60 115.40 Cohesive 609.540 23.437 7,140.000 n/a 654.013

574.60 116.40 Cohesive 609.540 23.437 7,140.000 n/a 683.921

573.60 117.40 Cohesive 609.540 23.437 7,140.000 n/a 713.829

572.60 118.40 Cohesive 609.540 23.437 7,140.000 n/a 743.737

571.60 119.40 Cohesive 609.540 23.437 7,170.500 n/a 775.433

570.60 120.40 Cohesive 609.540 23.437 7,216.250 n/a 808.343

569.60 121.40 Cohesive 609.540 23.437 7,262.000 n/a 841.637

568.60 122.40 Cohesive 609.540 23.437 7,307.750 n/a 875.314

567.60 123.40 Cohesive 609.540 23.437 7,353.500 n/a 909.374

566.60 124.40 Cohesive 609.540 23.437 7,399.250 n/a 943.817

565.60 125.40 Cohesive 609.540 23.437 7,445.000 n/a 978.644

564.60 126.40 Cohesive 609.540 23.437 7,490.750 n/a 1,013.854
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Driving - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

563.60 127.40 Cohesive 609.540 23.437 7,536.500 n/a 1,049.447

562.60 128.40 Cohesive 609.540 23.437 7,582.250 n/a 1,085.424

561.60 129.40 Cohesive 609.540 23.437 7,628.000 n/a 1,121.783

560.60 130.40 Cohesive 609.540 23.437 7,673.750 n/a 1,158.526

559.60 131.40 Cohesive 609.540 23.437 7,719.500 n/a 1,195.653

558.60 132.40 Cohesive 609.540 23.437 7,765.250 n/a 1,233.162

557.60 133.40 Cohesive 609.540 23.437 7,811.000 n/a 1,271.055

556.60 134.40 Cohesive 609.540 23.437 7,856.750 n/a 1,309.331

555.60 135.40 Cohesive 609.540 23.437 7,902.500 n/a 1,347.990

554.60 136.40 Cohesive 609.540 23.437 7,948.250 n/a 1,387.033

553.60 137.40 Cohesive 609.540 23.437 7,994.000 n/a 1,426.459

552.60 138.40 Cohesive 609.540 23.437 8,039.750 n/a 1,466.268

551.60 139.40 Cohesive 609.540 23.437 8,085.500 n/a 1,506.461

550.60 140.40 Cohesive 609.540 23.437 8,131.250 n/a 1,547.037

549.60 141.40 Cohesive 609.540 23.437 8,177.000 n/a 1,587.996

548.60 142.40 Cohesive 609.540 23.437 8,222.750 n/a 1,629.338

547.60 143.40 Cohesive 609.540 23.437 8,268.500 n/a 1,671.063

546.60 144.40 Cohesive 609.540 23.437 8,314.250 n/a 1,713.172

545.60 145.40 Cohesive 609.540 23.437 8,360.000 n/a 1,755.664

544.60 146.40 Cohesive 609.540 23.437 8,405.750 n/a 1,798.540

543.60 147.40 Cohesive 609.540 23.437 8,451.500 n/a 1,841.799

542.60 148.40 Cohesive 609.540 23.437 8,497.250 n/a 1,885.441

541.60 149.40 Cohesive 609.540 23.437 8,543.000 n/a 1,929.466

541.01 149.99 Cohesive 609.540 23.437 8,569.993 n/a 1,955.620
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Driving - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

691 0.010 Cohesionless 0.596 47.200 69.81317008 0.025

690.00 1.000 Cohesionless 59.600 47.200 69.81317008 2.536

689.00 2.000 Cohesionless 119.200 47.200 69.81317008 5.072

688.00 3.000 Cohesionless 178.800 47.200 69.81317008 7.607

687.61 3.390 Cohesionless 202.044 47.200 69.81317008 8.596

687.59 3.410 Cohesionless 203.266 40.400 46.07669225 7.173

686.60 4.400 Cohesionless 265.240 40.400 46.07669225 9.360

685.60 5.400 Cohesionless 327.840 40.400 46.07669225 11.569

684.60 6.400 Cohesionless 390.440 40.400 46.07669225 13.778

683.60 7.400 Cohesionless 453.040 40.400 46.07669225 15.988

682.60 8.400 Cohesionless 515.640 40.400 46.07669225 18.197

681.60 9.400 Cohesionless 578.240 40.400 46.07669225 20.406

680.60 10.400 Cohesionless 640.840 40.400 46.07669225 22.615

679.60 11.400 Cohesionless 703.440 40.400 46.07669225 24.824

678.60 12.400 Cohesionless 766.040 40.400 46.07669225 27.033

677.60 13.400 Cohesionless 828.640 40.400 46.07669225 29.242

676.60 14.400 Cohesionless 891.240 40.400 46.07669225 31.451

675.60 15.400 Cohesionless 953.840 40.400 46.07669225 33.661

674.61 16.390 Cohesionless 1,015.814 40.400 46.07669225 35.848

674.59 16.410 Cohesive 1,017.016 0.000 n/a 28.903

673.60 17.400 Cohesive 1,074.040 0.000 n/a 28.903

672.60 18.400 Cohesive 1,131.640 0.000 n/a 28.903

671.60 19.400 Cohesive 1,189.240 0.000 n/a 28.903

670.60 20.400 Cohesive 1,246.840 0.000 n/a 28.903

669.60 21.400 Cohesive 1,304.440 0.000 n/a 28.903

668.60 22.400 Cohesive 1,362.040 0.000 n/a 28.903

667.60 23.400 Cohesive 1,419.640 0.000 n/a 28.903

666.60 24.400 Cohesive 1,477.240 0.000 n/a 28.903

665.60 25.400 Cohesive 1,534.840 0.000 n/a 28.903

664.60 26.400 Cohesive 1,592.440 0.000 n/a 28.903

663.60 27.400 Cohesive 1,650.040 0.000 n/a 28.903

662.60 28.400 Cohesive 1,707.640 0.000 n/a 28.903

661.60 29.400 Cohesive 1,765.240 0.000 n/a 28.903

660.60 30.400 Cohesive 1,822.840 0.000 n/a 28.903

659.60 31.400 Cohesive 1,880.440 0.000 n/a 28.903

658.60 32.400 Cohesive 1,938.040 0.000 n/a 28.903

657.60 33.400 Cohesive 1,995.640 0.000 n/a 28.903

656.60 34.400 Cohesive 2,053.240 0.000 n/a 28.903

655.60 35.400 Cohesive 2,110.840 0.000 n/a 28.903

654.61 36.390 Cohesive 2,167.864 0.000 n/a 28.903
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Driving - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

654.59 36.410 Cohesive 2,168.996 0.000 n/a 20.106

653.60 37.400 Cohesive 2,224.040 0.000 n/a 20.106

652.60 38.400 Cohesive 2,279.640 0.000 n/a 20.106

651.60 39.400 Cohesive 2,335.240 0.000 n/a 20.106

650.60 40.400 Cohesive 2,390.840 0.000 n/a 20.106

649.60 41.400 Cohesive 2,446.440 0.000 n/a 20.106

648.60 42.400 Cohesive 2,502.040 0.000 n/a 20.106

647.60 43.400 Cohesive 2,557.640 0.000 n/a 20.106

646.60 44.400 Cohesive 2,613.240 0.000 n/a 20.106

645.60 45.400 Cohesive 2,668.840 0.000 n/a 20.106

644.60 46.400 Cohesive 2,724.440 0.000 n/a 20.106

643.81 47.190 Cohesive 2,768.364 0.000 n/a 20.106

643.79 47.210 Cohesive 2,769.496 0.000 n/a 21.991

642.80 48.200 Cohesive 2,826.520 0.000 n/a 21.991

641.80 49.200 Cohesive 2,884.120 0.000 n/a 21.991

640.80 50.200 Cohesive 2,941.720 0.000 n/a 21.991

639.80 51.200 Cohesive 2,999.320 0.000 n/a 21.991

638.80 52.200 Cohesive 3,056.920 0.000 n/a 21.991

637.80 53.200 Cohesive 3,114.520 0.000 n/a 21.991

636.80 54.200 Cohesive 3,172.120 0.000 n/a 21.991

635.80 55.200 Cohesive 3,229.720 0.000 n/a 21.991

634.80 56.200 Cohesive 3,287.320 0.000 n/a 21.991

633.80 57.200 Cohesive 3,344.920 0.000 n/a 21.991

632.80 58.200 Cohesive 3,402.520 0.000 n/a 21.991

631.80 59.200 Cohesive 3,460.120 0.000 n/a 21.991

630.80 60.200 Cohesive 3,517.720 0.000 n/a 21.991

629.80 61.200 Cohesive 3,575.320 0.000 n/a 21.991

628.80 62.200 Cohesive 3,632.920 0.000 n/a 21.991

627.80 63.200 Cohesive 3,690.520 0.000 n/a 21.991

626.80 64.200 Cohesive 3,748.120 0.000 n/a 21.991

625.80 65.200 Cohesive 3,805.720 0.000 n/a 21.991

624.80 66.200 Cohesive 3,863.320 0.000 n/a 21.991

623.80 67.200 Cohesive 3,920.920 0.000 n/a 21.991

622.80 68.200 Cohesive 3,978.520 0.000 n/a 21.991

621.80 69.200 Cohesive 4,036.120 0.000 n/a 21.991

620.80 70.200 Cohesive 4,093.720 0.000 n/a 21.991

619.80 71.200 Cohesive 4,151.320 0.000 n/a 21.991

618.80 72.200 Cohesive 4,208.920 0.000 n/a 21.991

617.80 73.200 Cohesive 4,266.520 0.000 n/a 21.991

616.80 74.200 Cohesive 4,324.120 0.000 n/a 21.991
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Driving - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

615.80 75.200 Cohesive 4,381.720 0.000 n/a 21.991

614.80 76.200 Cohesive 4,439.320 0.000 n/a 21.991

613.80 77.200 Cohesive 4,496.920 0.000 n/a 21.991

612.80 78.200 Cohesive 4,554.520 0.000 n/a 21.991

611.80 79.200 Cohesive 4,612.120 0.000 n/a 21.991

610.80 80.200 Cohesive 4,669.720 0.000 n/a 21.991

609.80 81.200 Cohesive 4,727.320 0.000 n/a 21.991

608.80 82.200 Cohesive 4,784.920 0.000 n/a 21.991

607.80 83.200 Cohesive 4,842.520 0.000 n/a 21.991

606.80 84.200 Cohesive 4,900.120 0.000 n/a 21.991

605.80 85.200 Cohesive 4,957.720 0.000 n/a 21.991

604.80 86.200 Cohesive 5,015.320 0.000 n/a 21.991

604.61 86.390 Cohesive 5,026.264 0.000 n/a 21.991

604.59 86.410 Cohesive 5,027.616 0.000 n/a 55.292

603.60 87.400 Cohesive 5,104.440 0.000 n/a 55.292

602.60 88.400 Cohesive 5,182.040 0.000 n/a 55.292

601.60 89.400 Cohesive 5,259.640 0.000 n/a 55.292

600.60 90.400 Cohesive 5,337.240 0.000 n/a 55.292

599.60 91.400 Cohesive 5,414.840 0.000 n/a 55.292

598.60 92.400 Cohesive 5,492.440 0.000 n/a 55.292

597.60 93.400 Cohesive 5,570.040 0.000 n/a 55.292

596.60 94.400 Cohesive 5,647.640 0.000 n/a 55.292

595.60 95.400 Cohesive 5,725.240 0.000 n/a 55.292

594.60 96.400 Cohesive 5,802.840 0.000 n/a 55.292

593.60 97.400 Cohesive 5,880.440 0.000 n/a 55.292

592.60 98.400 Cohesive 5,958.040 0.000 n/a 55.292

591.60 99.400 Cohesive 6,035.640 0.000 n/a 55.292

590.60 100.400 Cohesive 6,113.240 0.000 n/a 55.292

589.60 101.400 Cohesive 6,190.840 0.000 n/a 55.292

588.60 102.400 Cohesive 6,268.440 0.000 n/a 55.292

587.60 103.400 Cohesive 6,346.040 0.000 n/a 55.292

586.60 104.400 Cohesive 6,423.640 0.000 n/a 55.292

585.61 105.390 Cohesive 6,500.464 0.000 n/a 55.292

585.59 105.410 Cohesive 6,502.016 0.000 n/a 376.991

584.60 106.400 Cohesive 6,578.840 0.000 n/a 376.991

583.60 107.400 Cohesive 6,656.440 0.000 n/a 376.991

582.60 108.400 Cohesive 6,734.040 0.000 n/a 376.991

581.60 109.400 Cohesive 6,811.640 0.000 n/a 376.991

580.60 110.400 Cohesive 6,889.240 0.000 n/a 376.991

579.60 111.400 Cohesive 6,966.840 0.000 n/a 376.991
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Driving - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

578.60 112.400 Cohesive 7,044.440 0.000 n/a 376.991

577.60 113.400 Cohesive 7,122.040 0.000 n/a 376.991

576.60 114.400 Cohesive 7,199.640 0.000 n/a 376.991

575.60 115.400 Cohesive 7,277.240 0.000 n/a 376.991

574.60 116.400 Cohesive 7,354.840 0.000 n/a 376.991

573.60 117.400 Cohesive 7,432.440 0.000 n/a 376.991

572.60 118.400 Cohesive 7,510.040 0.000 n/a 376.991

571.60 119.400 Cohesive 7,587.640 0.000 n/a 376.991

570.60 120.400 Cohesive 7,665.240 0.000 n/a 376.991

569.60 121.400 Cohesive 7,742.840 0.000 n/a 376.991

568.60 122.400 Cohesive 7,820.440 0.000 n/a 376.991

567.60 123.400 Cohesive 7,898.040 0.000 n/a 376.991

566.60 124.400 Cohesive 7,975.640 0.000 n/a 376.991

565.60 125.400 Cohesive 8,053.240 0.000 n/a 376.991

564.60 126.400 Cohesive 8,130.840 0.000 n/a 376.991

563.60 127.400 Cohesive 8,208.440 0.000 n/a 376.991

562.60 128.400 Cohesive 8,286.040 0.000 n/a 376.991

561.60 129.400 Cohesive 8,363.640 0.000 n/a 376.991

560.60 130.400 Cohesive 8,441.240 0.000 n/a 376.991

559.60 131.400 Cohesive 8,518.840 0.000 n/a 376.991

558.60 132.400 Cohesive 8,596.440 0.000 n/a 376.991

557.60 133.400 Cohesive 8,674.040 0.000 n/a 376.991

556.60 134.400 Cohesive 8,751.640 0.000 n/a 376.991

555.60 135.400 Cohesive 8,829.240 0.000 n/a 376.991

554.60 136.400 Cohesive 8,906.840 0.000 n/a 376.991

553.60 137.400 Cohesive 8,984.440 0.000 n/a 376.991

552.60 138.400 Cohesive 9,062.040 0.000 n/a 376.991

551.60 139.400 Cohesive 9,139.640 0.000 n/a 376.991

550.60 140.400 Cohesive 9,217.240 0.000 n/a 376.991

549.60 141.400 Cohesive 9,294.840 0.000 n/a 376.991

548.60 142.400 Cohesive 9,372.440 0.000 n/a 376.991

547.60 143.400 Cohesive 9,450.040 0.000 n/a 376.991

546.60 144.400 Cohesive 9,527.640 0.000 n/a 376.991

545.60 145.400 Cohesive 9,605.240 0.000 n/a 376.991

544.60 146.400 Cohesive 9,682.840 0.000 n/a 376.991

543.60 147.400 Cohesive 9,760.440 0.000 n/a 376.991

542.60 148.400 Cohesive 9,838.040 0.000 n/a 376.991

541.60 149.400 Cohesive 9,915.640 0.000 n/a 376.991

541.01 149.990 Cohesive 9,961.424 0.000 n/a 376.991
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Driving - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

691 0.01 0.00 0.03 0.03

690.00 1.00 0.07 2.54 2.61

689.00 2.00 0.28 5.07 5.35

688.00 3.00 0.64 7.61 8.24

687.61 3.39 0.81 8.60 9.41

687.59 3.41 0.82 7.17 7.99

686.60 4.40 1.15 9.36 10.51

685.60 5.40 1.57 11.57 13.14

684.60 6.40 2.09 13.78 15.86

683.60 7.40 2.69 15.99 18.67

682.60 8.40 3.38 18.20 21.57

681.60 9.40 4.16 20.41 24.56

680.60 10.40 5.03 22.61 27.64

679.60 11.40 5.98 24.82 30.81

678.60 12.40 7.03 27.03 34.06

677.60 13.40 8.17 29.24 37.41

676.60 14.40 9.39 31.45 40.84

675.60 15.40 10.71 33.66 44.37

674.61 16.39 12.10 35.85 47.94

674.59 16.41 12.15 28.90 41.05

673.60 17.40 15.56 28.90 44.46

672.60 18.40 19.00 28.90 47.90

671.60 19.40 22.44 28.90 51.34

670.60 20.40 25.89 28.90 54.79

669.60 21.40 29.33 28.90 58.23

668.60 22.40 32.77 28.90 61.67

667.60 23.40 36.22 28.90 65.12

666.60 24.40 39.66 28.90 68.56

665.60 25.40 43.10 28.90 72.00

664.60 26.40 46.55 28.90 75.45

663.60 27.40 49.99 28.90 78.89

662.60 28.40 53.43 28.90 82.33
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Driving - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

661.60 29.40 56.88 28.90 85.78

660.60 30.40 60.68 28.90 89.59

659.60 31.40 64.74 28.90 93.64

658.60 32.40 68.87 28.90 97.78

657.60 33.40 73.09 28.90 101.99

656.60 34.40 77.38 28.90 106.28

655.60 35.40 81.75 28.90 110.65

654.61 36.39 86.15 28.90 115.05

654.59 36.41 86.23 20.11 106.34

653.60 37.40 89.79 20.11 109.90

652.60 38.40 93.39 20.11 113.49

651.60 39.40 96.98 20.11 117.09

650.60 40.40 100.58 20.11 120.68

649.60 41.40 104.17 20.11 124.28

648.60 42.40 107.77 20.11 127.88

647.60 43.40 111.37 20.11 131.47

646.60 44.40 114.96 20.11 135.07

645.60 45.40 118.56 20.11 138.67

644.60 46.40 122.16 20.11 142.26

643.81 47.19 125.00 20.11 145.10

643.79 47.21 125.07 21.99 147.06

642.80 48.20 128.79 21.99 150.78

641.80 49.20 132.55 21.99 154.54

640.80 50.20 136.31 21.99 158.30

639.80 51.20 140.06 21.99 162.05

638.80 52.20 143.82 21.99 165.81

637.80 53.20 147.58 21.99 169.57

636.80 54.20 151.34 21.99 173.33

635.80 55.20 155.09 21.99 177.09

634.80 56.20 158.85 21.99 180.84

633.80 57.20 162.61 21.99 184.60

632.80 58.20 166.37 21.99 188.36
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Driving - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

631.80 59.20 170.13 21.99 192.12

630.80 60.20 173.88 21.99 195.87

629.80 61.20 177.87 21.99 199.86

628.80 62.20 182.02 21.99 204.01

627.80 63.20 186.21 21.99 208.20

626.80 64.20 190.45 21.99 212.44

625.80 65.20 194.74 21.99 216.74

624.80 66.20 199.09 21.99 221.08

623.80 67.20 203.48 21.99 225.47

622.80 68.20 207.92 21.99 229.91

621.80 69.20 212.41 21.99 234.40

620.80 70.20 216.94 21.99 238.94

619.80 71.20 221.53 21.99 243.52

618.80 72.20 226.17 21.99 248.16

617.80 73.20 230.86 21.99 252.85

616.80 74.20 235.59 21.99 257.58

615.80 75.20 240.38 21.99 262.37

614.80 76.20 245.21 21.99 267.20

613.80 77.20 250.10 21.99 272.09

612.80 78.20 255.03 21.99 277.02

611.80 79.20 260.01 21.99 282.00

610.80 80.20 265.05 21.99 287.04

609.80 81.20 270.13 21.99 292.12

608.80 82.20 275.26 21.99 297.25

607.80 83.20 280.44 21.99 302.43

606.80 84.20 285.67 21.99 307.66

605.80 85.20 290.94 21.99 312.94

604.80 86.20 296.27 21.99 318.26

604.61 86.39 297.29 21.99 319.28

604.59 86.41 297.37 55.29 352.67

603.60 87.40 300.27 55.29 355.56

602.60 88.40 303.19 55.29 358.49
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Driving - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

601.60 89.40 306.12 55.29 361.41

600.60 90.40 309.04 55.29 364.33

599.60 91.40 311.97 55.29 367.26

598.60 92.40 314.89 55.29 370.18

597.60 93.40 317.82 55.29 373.11

596.60 94.40 320.74 55.29 376.03

595.60 95.40 323.66 55.29 378.96

594.60 96.40 326.59 55.29 381.88

593.60 97.40 329.51 55.29 384.81

592.60 98.40 332.44 55.29 387.73

591.60 99.40 335.36 55.29 390.65

590.60 100.40 338.46 55.29 393.75

589.60 101.40 341.68 55.29 396.97

588.60 102.40 344.94 55.29 400.23

587.60 103.40 348.23 55.29 403.52

586.60 104.40 351.56 55.29 406.86

585.61 105.39 354.90 55.29 410.19

585.59 105.41 355.23 376.99 732.22
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Nominal - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

691 0.01 Cohesionless 0.298 24.169 n/a 1.396 0.000

690.00 1.00 Cohesionless 29.800 24.169 n/a 1.396 0.071

689.00 2.00 Cohesionless 59.600 24.169 n/a 1.396 0.283

688.00 3.00 Cohesionless 89.400 24.169 n/a 1.396 0.637

687.61 3.39 Cohesionless 101.022 24.169 n/a 1.396 0.813

687.59 3.41 Cohesionless 202.953 23.437 n/a 1.396 0.823

686.60 4.40 Cohesionless 233.940 23.437 n/a 1.396 1.318

685.60 5.40 Cohesionless 265.240 23.437 n/a 1.396 1.952

684.60 6.40 Cohesionless 296.540 23.437 n/a 1.396 2.720

683.60 7.40 Cohesionless 327.840 23.437 n/a 1.396 3.622

682.60 8.40 Cohesionless 359.140 23.437 n/a 1.396 4.657

681.60 9.40 Cohesionless 390.440 23.437 n/a 1.396 5.826

680.60 10.40 Cohesionless 421.740 23.437 n/a 1.396 7.129

679.60 11.40 Cohesionless 453.040 23.437 n/a 1.396 8.566

678.60 12.40 Cohesionless 484.340 23.437 n/a 1.396 10.137

677.60 13.40 Cohesionless 515.640 23.437 n/a 1.396 11.841

676.60 14.40 Cohesionless 546.940 23.437 n/a 1.396 13.680

675.60 15.40 Cohesionless 578.240 23.437 n/a 1.396 15.652

674.61 16.39 Cohesionless 609.227 23.437 n/a 1.396 17.736

674.59 16.41 Cohesive 609.540 23.437 1,232.996 n/a 17.809

673.60 17.40 Cohesive 609.540 23.437 1,232.996 n/a 22.923

672.60 18.40 Cohesive 609.540 23.437 1,232.996 n/a 28.087

671.60 19.40 Cohesive 609.540 23.437 1,232.996 n/a 33.252

670.60 20.40 Cohesive 609.540 23.437 1,232.996 n/a 38.417

669.60 21.40 Cohesive 609.540 23.437 1,232.996 n/a 43.582

668.60 22.40 Cohesive 609.540 23.437 1,232.996 n/a 48.746

667.60 23.40 Cohesive 609.540 23.437 1,232.996 n/a 53.911

666.60 24.40 Cohesive 609.540 23.437 1,232.996 n/a 59.076

665.60 25.40 Cohesive 609.540 23.437 1,232.996 n/a 64.241

664.60 26.40 Cohesive 609.540 23.437 1,232.996 n/a 69.405

663.60 27.40 Cohesive 609.540 23.437 1,232.996 n/a 74.570

662.60 28.40 Cohesive 609.540 23.437 1,232.996 n/a 79.735

661.60 29.40 Cohesive 609.540 23.437 1,232.996 n/a 84.900

660.60 30.40 Cohesive 609.540 23.437 1,242.333 n/a 90.612

659.60 31.40 Cohesive 609.540 23.437 1,256.339 n/a 96.696

658.60 32.40 Cohesive 609.540 23.437 1,270.345 n/a 102.897

657.60 33.40 Cohesive 609.540 23.437 1,284.351 n/a 109.216

656.60 34.40 Cohesive 609.540 23.437 1,298.357 n/a 115.652

655.60 35.40 Cohesive 609.540 23.437 1,312.363 n/a 122.205

654.61 36.39 Cohesive 609.540 23.437 1,326.229 n/a 128.808

654.59 36.41 Cohesive 609.540 23.437 1,287.723 n/a 128.929

653.60 37.40 Cohesive 609.540 23.437 1,287.723 n/a 134.269

652.60 38.40 Cohesive 609.540 23.437 1,287.723 n/a 139.663

651.60 39.40 Cohesive 609.540 23.437 1,287.723 n/a 145.057

650.60 40.40 Cohesive 609.540 23.437 1,287.723 n/a 150.451

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Nominal - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

649.60 41.40 Cohesive 609.540 23.437 1,287.723 n/a 155.845

648.60 42.40 Cohesive 609.540 23.437 1,287.723 n/a 161.239

647.60 43.40 Cohesive 609.540 23.437 1,287.723 n/a 166.633

646.60 44.40 Cohesive 609.540 23.437 1,287.723 n/a 172.027

645.60 45.40 Cohesive 609.540 23.437 1,287.723 n/a 177.421

644.60 46.40 Cohesive 609.540 23.437 1,287.723 n/a 182.815

643.81 47.19 Cohesive 609.540 23.437 1,287.723 n/a 187.077

643.79 47.21 Cohesive 609.540 23.437 1,345.582 n/a 187.187

642.80 48.20 Cohesive 609.540 23.437 1,345.582 n/a 192.767

641.80 49.20 Cohesive 609.540 23.437 1,345.582 n/a 198.403

640.80 50.20 Cohesive 609.540 23.437 1,345.582 n/a 204.040

639.80 51.20 Cohesive 609.540 23.437 1,345.582 n/a 209.676

638.80 52.20 Cohesive 609.540 23.437 1,345.582 n/a 215.312

637.80 53.20 Cohesive 609.540 23.437 1,345.582 n/a 220.949

636.80 54.20 Cohesive 609.540 23.437 1,345.582 n/a 226.585

635.80 55.20 Cohesive 609.540 23.437 1,345.582 n/a 232.221

634.80 56.20 Cohesive 609.540 23.437 1,345.582 n/a 237.858

633.80 57.20 Cohesive 609.540 23.437 1,345.582 n/a 243.494

632.80 58.20 Cohesive 609.540 23.437 1,345.582 n/a 249.131

631.80 59.20 Cohesive 609.540 23.437 1,345.582 n/a 254.767

630.80 60.20 Cohesive 609.540 23.437 1,345.582 n/a 260.403

629.80 61.20 Cohesive 609.540 23.437 1,351.469 n/a 266.385

628.80 62.20 Cohesive 609.540 23.437 1,360.301 n/a 272.601

627.80 63.20 Cohesive 609.540 23.437 1,369.132 n/a 278.891

626.80 64.20 Cohesive 609.540 23.437 1,377.963 n/a 285.255

625.80 65.20 Cohesive 609.540 23.437 1,386.795 n/a 291.692

624.80 66.20 Cohesive 609.540 23.437 1,395.626 n/a 298.204

623.80 67.20 Cohesive 609.540 23.437 1,404.457 n/a 304.790

622.80 68.20 Cohesive 609.540 23.437 1,413.288 n/a 311.450

621.80 69.20 Cohesive 609.540 23.437 1,422.120 n/a 318.184

620.80 70.20 Cohesive 609.540 23.437 1,430.951 n/a 324.992

619.80 71.20 Cohesive 609.540 23.437 1,439.782 n/a 331.873

618.80 72.20 Cohesive 609.540 23.437 1,448.614 n/a 338.829

617.80 73.20 Cohesive 609.540 23.437 1,457.445 n/a 345.859

616.80 74.20 Cohesive 609.540 23.437 1,466.276 n/a 352.963

615.80 75.20 Cohesive 609.540 23.437 1,475.108 n/a 360.140

614.80 76.20 Cohesive 609.540 23.437 1,483.939 n/a 367.392

613.80 77.20 Cohesive 609.540 23.437 1,492.770 n/a 374.718

612.80 78.20 Cohesive 609.540 23.437 1,501.601 n/a 382.117

611.80 79.20 Cohesive 609.540 23.437 1,510.433 n/a 389.591

610.80 80.20 Cohesive 609.540 23.437 1,519.264 n/a 397.139

609.80 81.20 Cohesive 609.540 23.437 1,528.095 n/a 404.760

608.80 82.20 Cohesive 609.540 23.437 1,536.927 n/a 412.456

607.80 83.20 Cohesive 609.540 23.437 1,545.758 n/a 420.225

606.80 84.20 Cohesive 609.540 23.437 1,554.589 n/a 428.069

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Nominal - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

605.80 85.20 Cohesive 609.540 23.437 1,563.421 n/a 435.987

604.80 86.20 Cohesive 609.540 23.437 1,572.252 n/a 443.978

604.61 86.39 Cohesive 609.540 23.437 1,573.930 n/a 445.505

604.59 86.41 Cohesive 609.540 23.437 1,047.200 n/a 445.629

603.60 87.40 Cohesive 609.540 23.437 1,047.200 n/a 449.972

602.60 88.40 Cohesive 609.540 23.437 1,047.200 n/a 454.358

601.60 89.40 Cohesive 609.540 23.437 1,047.200 n/a 458.745

600.60 90.40 Cohesive 609.540 23.437 1,047.200 n/a 463.131

599.60 91.40 Cohesive 609.540 23.437 1,047.200 n/a 467.518

598.60 92.40 Cohesive 609.540 23.437 1,047.200 n/a 471.904

597.60 93.40 Cohesive 609.540 23.437 1,047.200 n/a 476.291

596.60 94.40 Cohesive 609.540 23.437 1,047.200 n/a 480.677

595.60 95.40 Cohesive 609.540 23.437 1,047.200 n/a 485.064

594.60 96.40 Cohesive 609.540 23.437 1,047.200 n/a 489.450

593.60 97.40 Cohesive 609.540 23.437 1,047.200 n/a 493.837

592.60 98.40 Cohesive 609.540 23.437 1,047.200 n/a 498.223

591.60 99.40 Cohesive 609.540 23.437 1,047.200 n/a 502.610

590.60 100.40 Cohesive 609.540 23.437 1,051.686 n/a 507.259

589.60 101.40 Cohesive 609.540 23.437 1,058.416 n/a 512.088

588.60 102.40 Cohesive 609.540 23.437 1,065.146 n/a 516.972

587.60 103.40 Cohesive 609.540 23.437 1,071.876 n/a 521.913

586.60 104.40 Cohesive 609.540 23.437 1,078.605 n/a 526.910

585.61 105.39 Cohesive 609.540 23.437 1,085.268 n/a 531.913

585.59 105.41 Cohesive 609.540 23.437 7,140.000 n/a 532.263

584.60 106.40 Cohesive 609.540 23.437 7,140.000 n/a 561.872

583.60 107.40 Cohesive 609.540 23.437 7,140.000 n/a 591.780

582.60 108.40 Cohesive 609.540 23.437 7,140.000 n/a 621.688

581.60 109.40 Cohesive 609.540 23.437 7,140.000 n/a 651.596

580.60 110.40 Cohesive 609.540 23.437 7,140.000 n/a 681.504

579.60 111.40 Cohesive 609.540 23.437 7,140.000 n/a 711.412

578.60 112.40 Cohesive 609.540 23.437 7,140.000 n/a 741.320

577.60 113.40 Cohesive 609.540 23.437 7,140.000 n/a 771.228

576.60 114.40 Cohesive 609.540 23.437 7,140.000 n/a 801.136

575.60 115.40 Cohesive 609.540 23.437 7,140.000 n/a 831.043

574.60 116.40 Cohesive 609.540 23.437 7,140.000 n/a 860.951

573.60 117.40 Cohesive 609.540 23.437 7,140.000 n/a 890.859

572.60 118.40 Cohesive 609.540 23.437 7,140.000 n/a 920.767

571.60 119.40 Cohesive 609.540 23.437 7,170.500 n/a 952.464

570.60 120.40 Cohesive 609.540 23.437 7,216.250 n/a 985.374

569.60 121.40 Cohesive 609.540 23.437 7,262.000 n/a 1,018.668

568.60 122.40 Cohesive 609.540 23.437 7,307.750 n/a 1,052.345

567.60 123.40 Cohesive 609.540 23.437 7,353.500 n/a 1,086.405

566.60 124.40 Cohesive 609.540 23.437 7,399.250 n/a 1,120.848

565.60 125.40 Cohesive 609.540 23.437 7,445.000 n/a 1,155.675

564.60 126.40 Cohesive 609.540 23.437 7,490.750 n/a 1,190.885

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Nominal - Skin Friction
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Sliding Friction Angle (degrees) Adhesion (psf) Unit Volume (ft^3/ft) Skin Friction (kips)

563.60 127.40 Cohesive 609.540 23.437 7,536.500 n/a 1,226.478

562.60 128.40 Cohesive 609.540 23.437 7,582.250 n/a 1,262.454

561.60 129.40 Cohesive 609.540 23.437 7,628.000 n/a 1,298.814

560.60 130.40 Cohesive 609.540 23.437 7,673.750 n/a 1,335.557

559.60 131.40 Cohesive 609.540 23.437 7,719.500 n/a 1,372.683

558.60 132.40 Cohesive 609.540 23.437 7,765.250 n/a 1,410.193

557.60 133.40 Cohesive 609.540 23.437 7,811.000 n/a 1,448.086

556.60 134.40 Cohesive 609.540 23.437 7,856.750 n/a 1,486.362

555.60 135.40 Cohesive 609.540 23.437 7,902.500 n/a 1,525.021

554.60 136.40 Cohesive 609.540 23.437 7,948.250 n/a 1,564.064

553.60 137.40 Cohesive 609.540 23.437 7,994.000 n/a 1,603.490

552.60 138.40 Cohesive 609.540 23.437 8,039.750 n/a 1,643.299

551.60 139.40 Cohesive 609.540 23.437 8,085.500 n/a 1,683.492

550.60 140.40 Cohesive 609.540 23.437 8,131.250 n/a 1,724.067

549.60 141.40 Cohesive 609.540 23.437 8,177.000 n/a 1,765.026

548.60 142.40 Cohesive 609.540 23.437 8,222.750 n/a 1,806.369

547.60 143.40 Cohesive 609.540 23.437 8,268.500 n/a 1,848.094

546.60 144.40 Cohesive 609.540 23.437 8,314.250 n/a 1,890.203

545.60 145.40 Cohesive 609.540 23.437 8,360.000 n/a 1,932.695

544.60 146.40 Cohesive 609.540 23.437 8,405.750 n/a 1,975.571

543.60 147.40 Cohesive 609.540 23.437 8,451.500 n/a 2,018.829

542.60 148.40 Cohesive 609.540 23.437 8,497.250 n/a 2,062.471

541.60 149.40 Cohesive 609.540 23.437 8,543.000 n/a 2,106.497

541.01 149.99 Cohesive 609.540 23.437 8,569.993 n/a 2,132.651

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Nominal - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

691 0.010 Cohesionless 0.596 47.200 69.81317008 0.025

690.00 1.000 Cohesionless 59.600 47.200 69.81317008 2.536

689.00 2.000 Cohesionless 119.200 47.200 69.81317008 5.072

688.00 3.000 Cohesionless 178.800 47.200 69.81317008 7.607

687.61 3.390 Cohesionless 202.044 47.200 69.81317008 8.596

687.59 3.410 Cohesionless 203.266 40.400 46.07669225 7.173

686.60 4.400 Cohesionless 265.240 40.400 46.07669225 9.360

685.60 5.400 Cohesionless 327.840 40.400 46.07669225 11.569

684.60 6.400 Cohesionless 390.440 40.400 46.07669225 13.778

683.60 7.400 Cohesionless 453.040 40.400 46.07669225 15.988

682.60 8.400 Cohesionless 515.640 40.400 46.07669225 18.197

681.60 9.400 Cohesionless 578.240 40.400 46.07669225 20.406

680.60 10.400 Cohesionless 640.840 40.400 46.07669225 22.615

679.60 11.400 Cohesionless 703.440 40.400 46.07669225 24.824

678.60 12.400 Cohesionless 766.040 40.400 46.07669225 27.033

677.60 13.400 Cohesionless 828.640 40.400 46.07669225 29.242

676.60 14.400 Cohesionless 891.240 40.400 46.07669225 31.451

675.60 15.400 Cohesionless 953.840 40.400 46.07669225 33.661

674.61 16.390 Cohesionless 1,015.814 40.400 46.07669225 35.848

674.59 16.410 Cohesive 1,017.016 0.000 n/a 28.903

673.60 17.400 Cohesive 1,074.040 0.000 n/a 28.903

672.60 18.400 Cohesive 1,131.640 0.000 n/a 28.903

671.60 19.400 Cohesive 1,189.240 0.000 n/a 28.903

670.60 20.400 Cohesive 1,246.840 0.000 n/a 28.903

669.60 21.400 Cohesive 1,304.440 0.000 n/a 28.903

668.60 22.400 Cohesive 1,362.040 0.000 n/a 28.903

667.60 23.400 Cohesive 1,419.640 0.000 n/a 28.903

666.60 24.400 Cohesive 1,477.240 0.000 n/a 28.903

665.60 25.400 Cohesive 1,534.840 0.000 n/a 28.903

664.60 26.400 Cohesive 1,592.440 0.000 n/a 28.903

663.60 27.400 Cohesive 1,650.040 0.000 n/a 28.903

662.60 28.400 Cohesive 1,707.640 0.000 n/a 28.903

661.60 29.400 Cohesive 1,765.240 0.000 n/a 28.903

660.60 30.400 Cohesive 1,822.840 0.000 n/a 28.903

659.60 31.400 Cohesive 1,880.440 0.000 n/a 28.903

658.60 32.400 Cohesive 1,938.040 0.000 n/a 28.903

657.60 33.400 Cohesive 1,995.640 0.000 n/a 28.903

656.60 34.400 Cohesive 2,053.240 0.000 n/a 28.903

655.60 35.400 Cohesive 2,110.840 0.000 n/a 28.903

654.61 36.390 Cohesive 2,167.864 0.000 n/a 28.903
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Nominal - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

654.59 36.410 Cohesive 2,168.996 0.000 n/a 20.106

653.60 37.400 Cohesive 2,224.040 0.000 n/a 20.106

652.60 38.400 Cohesive 2,279.640 0.000 n/a 20.106

651.60 39.400 Cohesive 2,335.240 0.000 n/a 20.106

650.60 40.400 Cohesive 2,390.840 0.000 n/a 20.106

649.60 41.400 Cohesive 2,446.440 0.000 n/a 20.106

648.60 42.400 Cohesive 2,502.040 0.000 n/a 20.106

647.60 43.400 Cohesive 2,557.640 0.000 n/a 20.106

646.60 44.400 Cohesive 2,613.240 0.000 n/a 20.106

645.60 45.400 Cohesive 2,668.840 0.000 n/a 20.106

644.60 46.400 Cohesive 2,724.440 0.000 n/a 20.106

643.81 47.190 Cohesive 2,768.364 0.000 n/a 20.106

643.79 47.210 Cohesive 2,769.496 0.000 n/a 21.991

642.80 48.200 Cohesive 2,826.520 0.000 n/a 21.991

641.80 49.200 Cohesive 2,884.120 0.000 n/a 21.991

640.80 50.200 Cohesive 2,941.720 0.000 n/a 21.991

639.80 51.200 Cohesive 2,999.320 0.000 n/a 21.991

638.80 52.200 Cohesive 3,056.920 0.000 n/a 21.991

637.80 53.200 Cohesive 3,114.520 0.000 n/a 21.991

636.80 54.200 Cohesive 3,172.120 0.000 n/a 21.991

635.80 55.200 Cohesive 3,229.720 0.000 n/a 21.991

634.80 56.200 Cohesive 3,287.320 0.000 n/a 21.991

633.80 57.200 Cohesive 3,344.920 0.000 n/a 21.991

632.80 58.200 Cohesive 3,402.520 0.000 n/a 21.991

631.80 59.200 Cohesive 3,460.120 0.000 n/a 21.991

630.80 60.200 Cohesive 3,517.720 0.000 n/a 21.991

629.80 61.200 Cohesive 3,575.320 0.000 n/a 21.991

628.80 62.200 Cohesive 3,632.920 0.000 n/a 21.991

627.80 63.200 Cohesive 3,690.520 0.000 n/a 21.991

626.80 64.200 Cohesive 3,748.120 0.000 n/a 21.991

625.80 65.200 Cohesive 3,805.720 0.000 n/a 21.991

624.80 66.200 Cohesive 3,863.320 0.000 n/a 21.991

623.80 67.200 Cohesive 3,920.920 0.000 n/a 21.991

622.80 68.200 Cohesive 3,978.520 0.000 n/a 21.991

621.80 69.200 Cohesive 4,036.120 0.000 n/a 21.991

620.80 70.200 Cohesive 4,093.720 0.000 n/a 21.991

619.80 71.200 Cohesive 4,151.320 0.000 n/a 21.991

618.80 72.200 Cohesive 4,208.920 0.000 n/a 21.991

617.80 73.200 Cohesive 4,266.520 0.000 n/a 21.991

616.80 74.200 Cohesive 4,324.120 0.000 n/a 21.991
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Nominal - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

615.80 75.200 Cohesive 4,381.720 0.000 n/a 21.991

614.80 76.200 Cohesive 4,439.320 0.000 n/a 21.991

613.80 77.200 Cohesive 4,496.920 0.000 n/a 21.991

612.80 78.200 Cohesive 4,554.520 0.000 n/a 21.991

611.80 79.200 Cohesive 4,612.120 0.000 n/a 21.991

610.80 80.200 Cohesive 4,669.720 0.000 n/a 21.991

609.80 81.200 Cohesive 4,727.320 0.000 n/a 21.991

608.80 82.200 Cohesive 4,784.920 0.000 n/a 21.991

607.80 83.200 Cohesive 4,842.520 0.000 n/a 21.991

606.80 84.200 Cohesive 4,900.120 0.000 n/a 21.991

605.80 85.200 Cohesive 4,957.720 0.000 n/a 21.991

604.80 86.200 Cohesive 5,015.320 0.000 n/a 21.991

604.61 86.390 Cohesive 5,026.264 0.000 n/a 21.991

604.59 86.410 Cohesive 5,027.616 0.000 n/a 55.292

603.60 87.400 Cohesive 5,104.440 0.000 n/a 55.292

602.60 88.400 Cohesive 5,182.040 0.000 n/a 55.292

601.60 89.400 Cohesive 5,259.640 0.000 n/a 55.292

600.60 90.400 Cohesive 5,337.240 0.000 n/a 55.292

599.60 91.400 Cohesive 5,414.840 0.000 n/a 55.292

598.60 92.400 Cohesive 5,492.440 0.000 n/a 55.292

597.60 93.400 Cohesive 5,570.040 0.000 n/a 55.292

596.60 94.400 Cohesive 5,647.640 0.000 n/a 55.292

595.60 95.400 Cohesive 5,725.240 0.000 n/a 55.292

594.60 96.400 Cohesive 5,802.840 0.000 n/a 55.292

593.60 97.400 Cohesive 5,880.440 0.000 n/a 55.292

592.60 98.400 Cohesive 5,958.040 0.000 n/a 55.292

591.60 99.400 Cohesive 6,035.640 0.000 n/a 55.292

590.60 100.400 Cohesive 6,113.240 0.000 n/a 55.292

589.60 101.400 Cohesive 6,190.840 0.000 n/a 55.292

588.60 102.400 Cohesive 6,268.440 0.000 n/a 55.292

587.60 103.400 Cohesive 6,346.040 0.000 n/a 55.292

586.60 104.400 Cohesive 6,423.640 0.000 n/a 55.292

585.61 105.390 Cohesive 6,500.464 0.000 n/a 55.292

585.59 105.410 Cohesive 6,502.016 0.000 n/a 376.991

584.60 106.400 Cohesive 6,578.840 0.000 n/a 376.991

583.60 107.400 Cohesive 6,656.440 0.000 n/a 376.991

582.60 108.400 Cohesive 6,734.040 0.000 n/a 376.991

581.60 109.400 Cohesive 6,811.640 0.000 n/a 376.991

580.60 110.400 Cohesive 6,889.240 0.000 n/a 376.991

579.60 111.400 Cohesive 6,966.840 0.000 n/a 376.991
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Nominal - End Bearing
Elevation (ft) Depth (ft) Soil Type Effective Stress at Midpoint (psf) Bearing Capacity Factor Limited End Bearing (kips) End Bearing (kips)

578.60 112.400 Cohesive 7,044.440 0.000 n/a 376.991

577.60 113.400 Cohesive 7,122.040 0.000 n/a 376.991

576.60 114.400 Cohesive 7,199.640 0.000 n/a 376.991

575.60 115.400 Cohesive 7,277.240 0.000 n/a 376.991

574.60 116.400 Cohesive 7,354.840 0.000 n/a 376.991

573.60 117.400 Cohesive 7,432.440 0.000 n/a 376.991

572.60 118.400 Cohesive 7,510.040 0.000 n/a 376.991

571.60 119.400 Cohesive 7,587.640 0.000 n/a 376.991

570.60 120.400 Cohesive 7,665.240 0.000 n/a 376.991

569.60 121.400 Cohesive 7,742.840 0.000 n/a 376.991

568.60 122.400 Cohesive 7,820.440 0.000 n/a 376.991

567.60 123.400 Cohesive 7,898.040 0.000 n/a 376.991

566.60 124.400 Cohesive 7,975.640 0.000 n/a 376.991

565.60 125.400 Cohesive 8,053.240 0.000 n/a 376.991

564.60 126.400 Cohesive 8,130.840 0.000 n/a 376.991

563.60 127.400 Cohesive 8,208.440 0.000 n/a 376.991

562.60 128.400 Cohesive 8,286.040 0.000 n/a 376.991

561.60 129.400 Cohesive 8,363.640 0.000 n/a 376.991

560.60 130.400 Cohesive 8,441.240 0.000 n/a 376.991

559.60 131.400 Cohesive 8,518.840 0.000 n/a 376.991

558.60 132.400 Cohesive 8,596.440 0.000 n/a 376.991

557.60 133.400 Cohesive 8,674.040 0.000 n/a 376.991

556.60 134.400 Cohesive 8,751.640 0.000 n/a 376.991

555.60 135.400 Cohesive 8,829.240 0.000 n/a 376.991

554.60 136.400 Cohesive 8,906.840 0.000 n/a 376.991

553.60 137.400 Cohesive 8,984.440 0.000 n/a 376.991

552.60 138.400 Cohesive 9,062.040 0.000 n/a 376.991

551.60 139.400 Cohesive 9,139.640 0.000 n/a 376.991

550.60 140.400 Cohesive 9,217.240 0.000 n/a 376.991

549.60 141.400 Cohesive 9,294.840 0.000 n/a 376.991

548.60 142.400 Cohesive 9,372.440 0.000 n/a 376.991

547.60 143.400 Cohesive 9,450.040 0.000 n/a 376.991

546.60 144.400 Cohesive 9,527.640 0.000 n/a 376.991

545.60 145.400 Cohesive 9,605.240 0.000 n/a 376.991

544.60 146.400 Cohesive 9,682.840 0.000 n/a 376.991

543.60 147.400 Cohesive 9,760.440 0.000 n/a 376.991

542.60 148.400 Cohesive 9,838.040 0.000 n/a 376.991

541.60 149.400 Cohesive 9,915.640 0.000 n/a 376.991

541.01 149.990 Cohesive 9,961.424 0.000 n/a 376.991
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Nominal - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

691 0.01 0.00 0.03 0.03

690.00 1.00 0.07 2.54 2.61

689.00 2.00 0.28 5.07 5.35

688.00 3.00 0.64 7.61 8.24

687.61 3.39 0.81 8.60 9.41

687.59 3.41 0.82 7.17 8.00

686.60 4.40 1.32 9.36 10.68

685.60 5.40 1.95 11.57 13.52

684.60 6.40 2.72 13.78 16.50

683.60 7.40 3.62 15.99 19.61

682.60 8.40 4.66 18.20 22.85

681.60 9.40 5.83 20.41 26.23

680.60 10.40 7.13 22.61 29.74

679.60 11.40 8.57 24.82 33.39

678.60 12.40 10.14 27.03 37.17

677.60 13.40 11.84 29.24 41.08

676.60 14.40 13.68 31.45 45.13

675.60 15.40 15.65 33.66 49.31

674.61 16.39 17.74 35.85 53.58

674.59 16.41 17.81 28.90 46.71

673.60 17.40 22.92 28.90 51.83

672.60 18.40 28.09 28.90 56.99

671.60 19.40 33.25 28.90 62.15

670.60 20.40 38.42 28.90 67.32

669.60 21.40 43.58 28.90 72.48

668.60 22.40 48.75 28.90 77.65

667.60 23.40 53.91 28.90 82.81

666.60 24.40 59.08 28.90 87.98

665.60 25.40 64.24 28.90 93.14

664.60 26.40 69.41 28.90 98.31

663.60 27.40 74.57 28.90 103.47

662.60 28.40 79.73 28.90 108.64
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Nominal - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

661.60 29.40 84.90 28.90 113.80

660.60 30.40 90.61 28.90 119.51

659.60 31.40 96.70 28.90 125.60

658.60 32.40 102.90 28.90 131.80

657.60 33.40 109.22 28.90 138.12

656.60 34.40 115.65 28.90 144.55

655.60 35.40 122.20 28.90 151.11

654.61 36.39 128.81 28.90 157.71

654.59 36.41 128.93 20.11 149.04

653.60 37.40 134.27 20.11 154.38

652.60 38.40 139.66 20.11 159.77

651.60 39.40 145.06 20.11 165.16

650.60 40.40 150.45 20.11 170.56

649.60 41.40 155.85 20.11 175.95

648.60 42.40 161.24 20.11 181.35

647.60 43.40 166.63 20.11 186.74

646.60 44.40 172.03 20.11 192.13

645.60 45.40 177.42 20.11 197.53

644.60 46.40 182.82 20.11 202.92

643.81 47.19 187.08 20.11 207.18

643.79 47.21 187.19 21.99 209.18

642.80 48.20 192.77 21.99 214.76

641.80 49.20 198.40 21.99 220.39

640.80 50.20 204.04 21.99 226.03

639.80 51.20 209.68 21.99 231.67

638.80 52.20 215.31 21.99 237.30

637.80 53.20 220.95 21.99 242.94

636.80 54.20 226.59 21.99 248.58

635.80 55.20 232.22 21.99 254.21

634.80 56.20 237.86 21.99 259.85

633.80 57.20 243.49 21.99 265.49

632.80 58.20 249.13 21.99 271.12
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Nominal - Summary of Capacities
Elevation (ft) Depth (ft) Skin Friction (kips) End Bearing (kips) Total Capacity (kips)

631.80 59.20 254.77 21.99 276.76

630.80 60.20 260.40 21.99 282.39

629.80 61.20 266.38 21.99 288.38

628.80 62.20 272.60 21.99 294.59

627.80 63.20 278.89 21.99 300.88

626.80 64.20 285.25 21.99 307.25

625.80 65.20 291.69 21.99 313.68

624.80 66.20 298.20 21.99 320.20

623.80 67.20 304.79 21.99 326.78

622.80 68.20 311.45 21.99 333.44

621.80 69.20 318.18 21.99 340.17

620.80 70.20 324.99 21.99 346.98

619.80 71.20 331.87 21.99 353.86

618.80 72.20 338.83 21.99 360.82

617.80 73.20 345.86 21.99 367.85

616.80 74.20 352.96 21.99 374.95

615.80 75.20 360.14 21.99 382.13

614.80 76.20 367.39 21.99 389.38

613.80 77.20 374.72 21.99 396.71

612.80 78.20 382.12 21.99 404.11

611.80 79.20 389.59 21.99 411.58

610.80 80.20 397.14 21.99 419.13

609.80 81.20 404.76 21.99 426.75

608.80 82.20 412.46 21.99 434.45

607.80 83.20 420.23 21.99 442.22

606.80 84.20 428.07 21.99 450.06

605.80 85.20 435.99 21.99 457.98
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Project: CUY-17-13.50
PID: 112998
SME Project No.: 088549.00
Prepared by: Brendan P. Lieske
Date: 7/10/24
Reviewed by: Tim Bedenis

Settlement of Pier Piles 

Units plf lb
ft

psf lb
ft2

pcf lb
ft3

psi lb
in2

kip 1000 lb klf kip
ft

ksf kip
ft2

kcf kip
ft3

tlf ton
ft

tsf ton
ft2

ksi kip
in2

kci kip
in3

Elastic Compression of Piles - Based on GEC 12 Section 7.3.5.1

E 29000 ksi do 16 in di 15.5 in based on .25 inch wall 
thickness

A =
-do

2 di
2

4
12.37 in2 Cross sectional area of pipe wall

Qpile 125 kip Maximum Unfactored Pile Load at Piers

ElevBOTCAP 691.0 ft Elevation at bottom of pile cap

Elevtip 602.8 ft Elevation at pile tip

Lpile =-ElevBOTCAP Elevtip 88.2 ft Length of pile from bottom 
of pile cap

ecomp =
Qpile Lpile

A E
0.369 in
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Settlement of Pile Group

=ElevBOTCAP 691 ft

=Elevtip 602.8 ft Elevation at pile tip

ElevGS 700 ft Existing Elevation of Ground Surface at Piers

D =-ElevBOTCAP Elevtip 88.2 ft Depth from bottom of pile cap to pile tip 

Deq =D 2
3

58.8 ft Eleveq =-ElevBOTCAP Deq 632.2 ft Elevation of Eq. Footing

Qpiers 2500 kip Total Unfactored Permanent Load at Piers

Z 71.8 ft Length of pile 
perimeter

Z1 =+Z
Deq

2
101.2 ft projected length 

of pile perimeter

B 7.8 ft Width of pile 
perimeter

B1 =+B
Deq

2
37.2 ft projected width

of pile perimeter

A1 =Z1 B1 3764.64 ft2 projected area

eq =
Qpiers

A1
0.664 ksf Change in Stress at Equivalent Footing Depth
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Layer 0 0 0.120 kcf
Initial Effective Stress at 
bottom of layer (Bot of Pile Cap) 00' =0 -ElevGS ElevBOTCAP 1.08 ksf

Layer 1, Elev 690.8 to 686.3 feet, Medium Dense A-3a

h1 =-ElevBOTCAP 686.3 ft 4.7 ft 1 122 pcf w 62.4 pcf

01' =+00' -1 w h1 1.36 ksf Initial Effective Stress at bottom of layer

Layer 2, Elev 686.3 to 675.3 feet, Medium Dense A-4b

h2 =-686.3 ft 675.3 ft 11 ft 2 125 pcf

02' =+01' -2 w h2 2.049 ksf Initial Effective Stress at bottom of layer

Layer 3, Elev 675.3 to 645.8 feet, Medium Stiff to Stiff A-6a 

h3 =-675.3 ft 645.8 ft 29.5 ft 3 120 pcf

03' =+02' -3 w h3 3.748 ksf Initial Effective Stress at bottom of layer

Layer 4, Elev 645.8 to 633.3 feet, Stiff to Very Stiff Silt and Clay A-6a

h4 =-645.8 ft 633.3 ft 12.5 ft 4 122 pcf

04' =+03' -4 w
h4

2
4.12 ksf Initial Effective Stress at bottom of layer

Layer 5a, Elev 633.3 to 632.2 feet, Medium Stiff to Stiff Silt "and" Clay A-4b

h5a =-633.3 ft 632.2 ft 1.1 ft 5 118 pcf

05a' =+04' -5 w
h5a

2
4.151 ksf Initial Effective Stress at bottom of layer

Layer 5b, Elev 632.2 to 622.2 feet, Medium Stiff to Stiff Silt "and" Clay A-4b

=Eleveq 632.2 ft h5b =-Eleveq 622.2 ft 10 ft LL5 25

w5 .28 d5 =5

+1 w5
92.188 pcf Gs 2.72

e05 =-
Gs w

d5
1 0.841 Cr5 =0.1 .009 -LL5 10 0.014
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05b' =+05a' -5 w
h5b

2
4.429 ksf Initial Effective Stress at 

midpoint of layer

B5b =+B1
h5b

2
42.2 ft Z5b =+Z1

h5b

2
106.2 ft

A5b =B5b Z5b 4481.64 ft 2 equivalent footing dimensions at 
midpoint of layer

5b =
Qpiers

A5b
0.558 ksf percent =5b

05b'
0.126

5b =
Cr5

+1 e05
h5b log

+05b 5b

05b'
0.045 in

Layer 5c, Elev 622.2 to 612.2 feet, Medium Stiff to Stiff Silt "and" Clay A-4b

h5c =-622.2 ft 612.2 ft 10 ft

05c' =++05b' -5 w
h5b

2
-5 w

h5c

2
4.985 ksf Initial Effective Stress at 

midpoint of layer

B5c =++B1 h5b
h5c

2
52.2 ft Z5c =++Z1 h5b

h5c

2
116.2 ft

A5c =B5c Z5c 6065.64 ft 2 equivalent footing dimensions at 
midpoint of layer

5c =
Qpiers

A5c
0.412 ksf percent =5c

05c'
0.083 Less than 10%, so stop

analysis and do no not 
consider settlement from this 
layer

Total Pile Group Settlement 

SP =5b 0.045 in

Elastic compression of the pile =ecomp 0.369 in

Settlement of pile head SNDD =+SP ecomp 0.414 in
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Pier Pile Service Loads – Based on B-002 

Load Case 1: Fixed-head loading condition with no axial load 

Load Case 2: Fixed-head loading condition with axial load 

Load Case 3: Pinned-head loading condition with no axial load 

Load Case 4: Pinned-head loading condition with axial load 
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Pier Pile Service Loads – Based on B-003 

Load Case 1: Fixed-head loading condition with no axial load 

Load Case 2: Fixed-head loading condition with axial load 

Load Case 3: Pinned-head loading condition with no axial load 

Load Case 4: Pinned-head loading condition with axial load 
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Pier Pile Strength Limit – Based on B-002 

Load Case 1: Fixed-head loading condition with no axial load 

Load Case 2: Fixed-head loading condition with axial load 

Load Case 3: Pinned-head loading condition with no axial load 

Load Case 4: Pinned-head loading condition with axial load 
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Pier Pile Strength Limit – Based on B-003 

Load Case 1: Fixed-head loading condition with no axial load 

Load Case 2: Fixed-head loading condition with axial load 

Load Case 3: Pinned-head loading condition with no axial load 

Load Case 4: Pinned-head loading condition with axial load 
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================================================================================

                     LPile for Windows, Version 2022-12.009

                 Analysis of Individual Piles and Drilled Shafts
                Subjected to Lateral Loading Using the p-y Method
                           © 1985-2022 by Ensoft, Inc.
                               All Rights Reserved

================================================================================

This copy of LPile is being used by:

Brendan Lieske
SME

Serial Number of Security Device: 151268597

This copy of LPile is licensed for exclusive use by:

SME-USA, 11 Office Sites, MI/IN/OH

Use of this software by employees of SME-USA
other than those of the office site in 11 Office Sites, MI/IN/OH
is a violation of the software license agreement.

--------------------------------------------------------------------------------
                             Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:
\\Sme-inc\pz\WIP\088549.00\Project Data\LPile\

Name of input data file:      
CUY-17-13.50 Pier Pile B002 Service Limit.lp12d

Name of output report file:   
CUY-17-13.50 Pier Pile B002 Service Limit.lp12o

Name of plot output file:     
CUY-17-13.50 Pier Pile B002 Service Limit.lp12p

Name of runtime message file: 
CUY-17-13.50 Pier Pile B002 Service Limit.lp12r

--------------------------------------------------------------------------------
                            Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  September 26, 2024          Time:  16:47:03

--------------------------------------------------------------------------------
                                  Problem Title
--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                                                                                                                        

Job Number: 088549.00                                                                                                                                                                                             

B-002-0-22 Profile - Service Load
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Client: ODOT                                                                                                                                                                                                      

Engineer: Brendan P. Lieske                                                                                                                                                                                       

Description: Pier Pile Analysis                                                                                                                                                                                   

--------------------------------------------------------------------------------
                          Program Options and Settings
--------------------------------------------------------------------------------

Computational Options:
 - Conventional Analysis
Engineering Units Used for Data Input and Computations:
 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
 - Maximum number of iterations allowed                =          500
 - Deflection tolerance for convergence                =   1.0000E-05 in
 - Maximum allowable deflection                        =     100.0000 in
 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:
 - Static loading specified

 - Use of p-y modification factors for p-y curves not selected
 - Analysis uses layering correction (Method of Georgiadis)
 - No distributed lateral loads are entered
 - Loading by lateral soil movements acting on pile not selected
 - Input of shear resistance at the pile tip not selected
 - Input of moment resistance at the pile tip not selected
 - Computation of pile-head foundation stiffness matrix not selected
 - Push-over analysis of pile not selected
 - Buckling analysis of pile not selected

Output Options:
 - Output files use decimal points to denote decimal symbols.
 - Values of pile-head deflection, bending moment, shear force, and 
   soil reaction are printed for full length of pile.
 - Printing Increment (nodal spacing of output points) = 1
 - No p-y curves to be computed and reported for user-specified depths
 - Print using wide report formats

--------------------------------------------------------------------------------
                     Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Number of pile sections defined                        =            1
Total length of pile                                   =       88.000 ft
Depth of ground surface below top of pile              =       0.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 
the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  
 No.            feet             inches   
-----      -------------     -------------
  1             0.000           16.0000
  2            88.000           16.0000

Input Structural Properties for Pile Sections:
----------------------------------------------

Pile Section No. 1:

   Section 1 is a drilled shaft with permanent casing
   Length of section                                   =    88.000000 ft
   Casing outside diameter                             =    16.000000 in

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 7 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =       0.0000 ft
   Distance from top of pile to bottom of layer        =     4.700000 ft
   Effective unit weight at top of layer               =    59.600000 pcf
   Effective unit weight at bottom of layer            =    59.600000 pcf
   Friction angle at top of layer                      =    33.000000 deg.
   Friction angle at bottom of layer                   =    33.000000 deg.
   Subgrade k at top of layer                          =    60.000000 pci
   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     4.700000 ft
   Distance from top of pile to bottom of layer        =    15.700000 ft
   Effective unit weight at top of layer               =    62.600000 pcf
   Effective unit weight at bottom of layer            =    62.600000 pcf
   Friction angle at top of layer                      =    32.750000 deg.
   Friction angle at bottom of layer                   =    32.750000 deg.
   Subgrade k at top of layer                          =    60.000000 pci
   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    15.700000 ft
   Distance from top of pile to bottom of layer        =    45.200000 ft
   Effective unit weight at top of layer               =    57.600000 pcf
   Effective unit weight at bottom of layer            =    57.600000 pcf
   Undrained cohesion at top of layer                  =        1700. psf
   Undrained cohesion at bottom of layer               =        1700. psf
   Epsilon-50 at top of layer                          =     0.007000 
   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    45.200000 ft
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   Distance from top of pile to bottom of layer        =    57.700000 ft
   Effective unit weight at top of layer               =    59.600000 pcf
   Effective unit weight at bottom of layer            =    59.600000 pcf
   Undrained cohesion at top of layer                  =        2700. psf
   Undrained cohesion at bottom of layer               =        2700. psf
   Epsilon-50 at top of layer                          =     0.005000 
   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    57.700000 ft
   Distance from top of pile to bottom of layer        =    88.200000 ft
   Effective unit weight at top of layer               =    55.600000 pcf
   Effective unit weight at bottom of layer            =    55.600000 pcf
   Undrained cohesion at top of layer                  =        1400. psf
   Undrained cohesion at bottom of layer               =        1400. psf
   Epsilon-50 at top of layer                          =     0.007000 
   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water

   Distance from top of pile to top of layer           =    88.200000 ft
   Distance from top of pile to bottom of layer        =   103.200000 ft
   Effective unit weight at top of layer               =    72.600000 pcf
   Effective unit weight at bottom of layer            =    72.600000 pcf
   Undrained cohesion at top of layer                  =        3300. psf
   Undrained cohesion at bottom of layer               =        3300. psf
   Epsilon-50 at top of layer                          =     0.005000 
   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 7 is massive rock, p-y criteria by Liang et al., 2009

   Distance from top of pile to top of layer           =   103.200000 ft
   Distance from top of pile to bottom of layer        =   150.000000 ft
   Effective unit weight at top of layer               =    92.600000 pcf
   Effective unit weight at bottom of layer            =    92.600000 pcf
   Uniaxial compressive strength at top of layer       =  1000.000000 psi
   Uniaxial compressive strength at bottom of layer    =  1000.000000 psi
   Poisson's ratio at top of layer                     =     0.180000
   Poisson's ratio at bottom of layer                  =     0.180000
   Option 1: Intact rock modulus at top of layer       =       0.0000 psi
             Intact rock modulus at bottom of layer    =       0.0000 psi
   Option 1: Geologic Strength Index for layer         =    50.000000
   Option 2: Rock mass modulus at top of layer         =      380838. psi
             Rock mass modulus at bottom of layer      =      380838. psi
   Option 2 will use the input value of rock mass modulus to compute the p-y curve 
            in massive rock.
   The rock type is (sedimentary) shales, Hoek-Brown Material Constant mi = 6

 (Depth of the lowest soil layer extends 62.000 ft below the pile tip)

--------------------------------------------------------------------------------
                        Summary of Input Soil Properties
--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of     Uniaxial        E50                    Rock Mass    Geologic     Int. Rock   Hoek-Brown                
 Num.           Name             Depth       Unit Wt.                 Friction        qu           or           kpy        Modulus     Strength      Modulus     Material     Poisson's   
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          (p-y Curve Type)        ft           pcf          psf          deg.         psi          krm          pci          psi         Index         psi       Index, mi      Ratio     
-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   
  1            Sand                 0.00      59.6000       --          33.0000       --           --          60.0000       --           --             0.00         0.00         0.00
          (Reese, et al.)         4.7000      59.6000       --          33.0000       --           --          60.0000       --           --             0.00         0.00         0.00
  2            Sand               4.7000      62.6000       --          32.7500       --           --          60.0000       --           --             0.00         0.00         0.00
          (Reese, et al.)        15.7000      62.6000       --          32.7500       --           --          60.0000       --           --             0.00         0.00         0.00
  3         Stiff Clay           15.7000      57.6000        1700.       --           --          0.00700       --           --           --             0.00         0.00         0.00
          w/o Free Water         45.2000      57.6000        1700.       --           --          0.00700       --           --           --             0.00         0.00         0.00
  4         Stiff Clay           45.2000      59.6000        2700.       --           --          0.00500       --           --           --             0.00         0.00         0.00
          w/o Free Water         57.7000      59.6000        2700.       --           --          0.00500       --           --           --             0.00         0.00         0.00
  5         Stiff Clay           57.7000      55.6000        1400.       --           --          0.00700       --           --           --             0.00         0.00         0.00
          w/o Free Water         88.2000      55.6000        1400.       --           --          0.00700       --           --           --             0.00         0.00         0.00
  6         Stiff Clay           88.2000      72.6000        3300.       --           --          0.00500       --           --           --             0.00         0.00         0.00
          w/o Free Water        103.2000      72.6000        3300.       --           --          0.00500       --           --           --             0.00         0.00         0.00
  7           Massive           103.2000      92.6000       --           --        1000.0000       --           --          380838.      50.0000         0.00       6.0000       0.1800
               Rock             150.0000      92.6000       --           --        1000.0000       --           --                       50.0000         0.00       6.0000       0.1800

--------------------------------------------------------------------------------
                               Static Loading Type
--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
                Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 
 No.    Type             1                       2                 Force, lbs      vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 
   1     2     V =       17000. lbs   S =       0.0000 in/in          0.0000000          Yes               Yes
   2     2     V =       17000. lbs   S =       0.0000 in/in            255000.          Yes               Yes
   3     1     V =       17000. lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes
   4     1     V =       17000. lbs   M =       0.0000 in-lbs           255000.          Yes               Yes

V = shear force applied normal to pile axis
M = bending moment applied to pile head
y = lateral deflection normal to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applied to pile head
Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).
Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:
-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile) with Permanent Casing:
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------------------------------------------------------------------------------

Length of Section                                      =    88.000000 ft
Outer Diameter of Casing                               =    16.000000 in
Casing Wall Thickness                                  =     0.250000 in
Moment of Inertia of Steel Casing                      =   383.663935 in^4
Yield Stress of Casing                                 =       35000. psi
Elastic Modulus of Casing                              =    29000000. psi
Number of Reinforcing Bars                             =            0 bars   
Area of Single Reinforcing Bar                         =       0.0000 sq. in.
Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in
Yield Stress of Reinforcing Bars                       =       0.0000 psi
Modulus of Elasticity of Reinforcing Bars              =       0.0000 psi
Gross Area of Pile                                     =   201.061930 sq. in.
Area of Concrete                                       =   188.691909 sq. in.
Cross-sectional Area of Steel Casing                   =    12.370021 sq. in.
Area of All Steel (Casing and Bars)                    =    12.370021 sq. in.
Area Ratio of All Steel to Gross Area of Pile          =         6.15 percent

Axial Structural Capacities:
----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     1074.503 kips    
Tensile Load for Cracking of Concrete                  =     -119.866 kips    
Nominal Axial Tensile Capacity                         =     -432.951 kips    

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =        4000. psi
Modulus of Elasticity of Concrete                      =     3604997. psi
Modulus of Rupture of Concrete                         =   -474.34165 psi
Compression Strain at Peak Stress                      =     0.001886
Tensile Strain at Fracture of Concrete                 =   -0.0001154
Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1                0.000
      2              255.000

Definitions of Run Messages and Notes:
--------------------------------------

  C = concrete in section has cracked in tension.
  Y = stress in reinforcing steel has reached yield stress.
  T = ACI 318 criteria for tension-controlled section met, tensile strain in 
      reinforcement exceeds 0.005 while simultaneously compressive strain in 
      concrete more than 0.003. See ACI 318-14, Section 21.2.3.
  Z = depth of tensile zone in concrete section is less than 10 percent of 
      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.
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Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel    Max Casing  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress        Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi           ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---
   0.00000125    28.9033419     23122674.     8.0000000    0.00001000   -0.00001000     0.0418774       0.00000     0.2871000    
   0.00000250    57.7542839     23101714.     8.0000000    0.00002000   -0.00002000     0.0835345       0.00000     0.5742000    
   0.00000375    86.5528259     23080754.     8.0000000    0.00003000   -0.00003000     0.1249712       0.00000     0.8613000    
   0.00000500   115.2989680     23059794.     8.0000000    0.00004000   -0.00004000     0.1661875       0.00000     1.1484000    
   0.00000625   143.9927102     23038834.     8.0000000    0.00005000   -0.00005000     0.2071834       0.00000     1.4355000    
   0.00000750   172.6340525     23017874.     8.0000000    0.00006000   -0.00006000     0.2479590       0.00000     1.7226000    
   0.00000875   201.2229948     22996914.     8.0000000    0.00007000   -0.00007000     0.2885142       0.00000     2.0097000    
   0.00001000   229.7595373     22975954.     8.0000000    0.00008000   -0.00008000     0.3288490       0.00000     2.2968000    
   0.00001125   258.2436798     22954994.     8.0000000    0.00009000   -0.00009000     0.3689635       0.00000     2.5839000    
   0.00001250   286.6754223     22934034.     8.0000000     0.0001000   -0.00010000     0.4088576       0.00000     2.8710000    
   0.00001375   315.0547650     22913074.     8.0000000     0.0001100     -0.000110     0.4485313       0.00000     3.1581000    
   0.00001500   315.0547650     21003651.     6.1265455    0.00009190     -0.000148     0.3754186       0.00000     -4.260153 C  
   0.00001625   315.0547650     19387986.     6.1277790    0.00009958     -0.000160     0.4059492       0.00000     -4.614584 C  
   0.00001750   315.0547650     18003129.     6.1290144     0.0001073     -0.000173     0.4363631       0.00000     -4.968925 C  
   0.00001875   315.0547650     16802921.     6.1302515     0.0001149     -0.000185     0.4666602       0.00000     -5.323176 C  
   0.00002000   315.0547650     15752738.     6.1314904     0.0001226     -0.000197     0.4968404       0.00000     -5.677336 C  
   0.00002125   315.0547650     14826107.     6.1327311     0.0001303     -0.000210     0.5269036       0.00000     -6.031404 C  
   0.00002250   330.0087250     14667054.     6.1339736     0.0001380     -0.000222     0.5568496       0.00000     -6.385382 C  
   0.00002375   348.2686053     14663941.     6.1352179     0.0001457     -0.000234     0.5866782       0.00000     -6.739269 C  
   0.00002500   366.5206047     14660824.     6.1364640     0.0001534     -0.000247     0.6163894       0.00000     -7.093064 C  
   0.00002625   384.7647083     14657703.     6.1377119     0.0001611     -0.000259     0.6459830       0.00000     -7.446767 C  
   0.00002750   403.0009009     14654578.     6.1389617     0.0001688     -0.000271     0.6754589       0.00000     -7.800378 C  
   0.00002875   421.2291676     14651449.     6.1402133     0.0001765     -0.000283     0.7048169       0.00000     -8.153897 C  
   0.00003000   439.4494932     14648316.     6.1414667     0.0001842     -0.000296     0.7340569       0.00000     -8.507324 C  
   0.00003125   457.6618624     14645180.     6.1427219     0.0001920     -0.000308     0.7631787       0.00000     -8.860658 C  
   0.00003250   475.8662601     14642039.     6.1439790     0.0001997     -0.000320     0.7921823       0.00000     -9.213900 C  
   0.00003375   494.0626709     14638894.     6.1452380     0.0002074     -0.000333     0.8210675       0.00000     -9.567048 C  
   0.00003500   512.2510794     14635745.     6.1464988     0.0002151     -0.000345     0.8498341       0.00000     -9.920104 C  
   0.00003625   530.4314702     14632592.     6.1477615     0.0002229     -0.000357     0.8784821       0.00000    -10.273066 C  
   0.00003750   548.6038278     14629435.     6.1490260     0.0002306     -0.000369     0.9070112       0.00000    -10.625934 C  
   0.00003875   566.7681368     14626274.     6.1502925     0.0002383     -0.000382     0.9354214       0.00000    -10.978709 C  
   0.00004000   584.9243814     14623110.     6.1515608     0.0002461     -0.000394     0.9637124       0.00000    -11.331389 C  
   0.00004125   603.0725461     14619941.     6.1528309     0.0002538     -0.000406     0.9918842       0.00000    -11.683976 C  
   0.00004250   621.2126151     14616767.     6.1541030     0.0002615     -0.000418     1.0199367       0.00000    -12.036468 C  
   0.00004375   639.3445727     14613590.     6.1553770     0.0002693     -0.000431     1.0478696       0.00000    -12.388865 C  
   0.00004500   657.4684030     14610409.     6.1566529     0.0002770     -0.000443     1.0756828       0.00000    -12.741168 C  
   0.00004625   675.5840901     14607224.     6.1579306     0.0002848     -0.000455     1.1033762       0.00000    -13.093375 C  
   0.00004750   693.6916180     14604034.     6.1592103     0.0002926     -0.000467     1.1309497       0.00000    -13.445488 C  
   0.00004875   711.7909831     14600841.     6.1604839     0.0003003     -0.000480     1.1584017       0.00000    -13.797516 C  
   0.00005125   747.9651747     14594442.     6.1630109     0.0003159     -0.000504     1.2129399       0.00000    -14.501325 C  
   0.00005375   784.1064944     14588028.     6.1655454     0.0003314     -0.000529     1.2669953       0.00000    -15.204756 C  
   0.00005625   820.2148141     14581597.     6.1680875     0.0003470     -0.000553     1.3205669       0.00000    -15.907807 C  
   0.00005875   856.2900048     14575149.     6.1706371     0.0003625     -0.000577     1.3736534       0.00000    -16.610477 C  
   0.00006125   892.3319365     14568685.     6.1731944     0.0003781     -0.000602     1.4262537       0.00000    -17.312763 C  
   0.00006375   928.3404783     14562204.     6.1757594     0.0003937     -0.000626     1.4783667       0.00000    -18.014665 C  
   0.00006625   964.3154981     14555706.     6.1783320     0.0004093     -0.000651     1.5299911       0.00000    -18.716179 C  
   0.00006875         1000.     14549191.     6.1809125     0.0004249     -0.000675     1.5811257       0.00000    -19.417305 C  
   0.00007125         1036.     14542659.     6.1835008     0.0004406     -0.000699     1.6317694       0.00000    -20.118041 C  
   0.00007375         1072.     14536110.     6.1860969     0.0004562     -0.000724     1.6819211       0.00000    -20.818385 C  
   0.00007625         1108.     14529543.     6.1887010     0.0004719     -0.000748     1.7315793       0.00000    -21.518335 C  
   0.00007875         1144.     14522960.     6.1913131     0.0004876     -0.000772     1.7807430       0.00000    -22.217889 C  
   0.00008125         1179.     14516359.     6.1939331     0.0005033     -0.000797     1.8294110       0.00000    -22.917045 C  
   0.00008375         1215.     14509740.     6.1965613     0.0005190     -0.000821     1.8775819       0.00000    -23.615802 C  
   0.00008625         1251.     14503104.     6.1991975     0.0005347     -0.000845     1.9252546       0.00000    -24.314157 C  
   0.00008875         1287.     14496450.     6.2018420     0.0005504     -0.000870     1.9724277       0.00000    -25.012109 C  
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   0.00009125         1322.     14489778.     6.2044946     0.0005662     -0.000894     2.0191001       0.00000    -25.709656 C  
   0.00009375         1358.     14483088.     6.2071556     0.0005819     -0.000918     2.0652705       0.00000    -26.406796 C  
   0.00009625         1393.     14476380.     6.2098248     0.0005977     -0.000942     2.1109375       0.00000    -27.103526 C  
   0.00009875         1429.     14469654.     6.2125025     0.0006135     -0.000967     2.1561000       0.00000    -27.799846 C  
    0.0001013         1464.     14462909.     6.2151886     0.0006293     -0.000991     2.2007565       0.00000    -28.495752 C  
    0.0001038         1500.     14456147.     6.2178831     0.0006451     -0.001015     2.2449059       0.00000    -29.191244 C  
    0.0001063         1535.     14449365.     6.2205863     0.0006609     -0.001039     2.2885467       0.00000    -29.886318 C  
    0.0001088         1571.     14442566.     6.2232980     0.0006768     -0.001063     2.3316777       0.00000    -30.580974 C  
    0.0001113         1606.     14435747.     6.2260184     0.0006926     -0.001087     2.3742976       0.00000    -31.275208 C  
    0.0001138         1641.     14428910.     6.2287475     0.0007085     -0.001111     2.4164049       0.00000    -31.969019 C  
    0.0001163         1677.     14422053.     6.2314853     0.0007244     -0.001136     2.4579983       0.00000    -32.662405 C  
    0.0001188         1712.     14415178.     6.2342320     0.0007403     -0.001160     2.4990765       0.00000    -33.355363 C  
    0.0001213         1747.     14408283.     6.2369876     0.0007562     -0.001184     2.5396381       0.00000    -34.047892 C  
    0.0001238         1782.     14401369.     6.2397521     0.0007722     -0.001208     2.5796817       0.00000    -34.739989 C  
    0.0001263         1816.     14383152.     6.2405419     0.0007879     -0.001232     2.6185817       0.00000    -35.000000 CY 
    0.0001288         1846.     14337110.     6.2363690     0.0008029     -0.001257     2.6553807       0.00000    -35.000000 CY 
    0.0001313         1873.     14270122.     6.2283641     0.0008175     -0.001283     2.6904120       0.00000    -35.000000 CY 
    0.0001338         1898.     14190824.     6.2180212     0.0008317     -0.001308     2.7241362       0.00000    -35.000000 CY 
    0.0001363         1922.     14103150.     6.2060217     0.0008456     -0.001334     2.7567646       0.00000    -35.000000 CY 
    0.0001388         1944.     14009108.     6.1927085     0.0008592     -0.001361     2.7884049       0.00000    -35.000000 CY 
    0.0001413         1965.     13910169.     6.1783343     0.0008727     -0.001387     2.8191387       0.00000    -35.000000 CY 
    0.0001438         1985.     13807464.     6.1630956     0.0008859     -0.001414     2.8490315       0.00000    -35.000000 CY 
    0.0001463         2004.     13701766.     6.1468936     0.0008990     -0.001441     2.8780535       0.00000    -35.000000 CY 
    0.0001488         2022.     13593879.     6.1300381     0.0009118     -0.001468     2.9063097       0.00000    -35.000000 CY 
    0.0001588         2088.     13151507.     6.0587306     0.0009618     -0.001578     3.0126578       0.00000    -35.000000 CY 
    0.0001688         2144.     12706568.     5.9837609     0.0010098     -0.001690     3.1094818       0.00000    -35.000000 CY 
    0.0001788         2194.     12271786.     5.9070194     0.0010559     -0.001804     3.1978645       0.00000    -35.000000 CY 
    0.0001888         2237.     11853862.     5.8310962     0.0011006     -0.001919     3.2791460       0.00000    -35.000000 CY 
    0.0001988         2276.     11453966.     5.7553253     0.0011439     -0.002036     3.3535515       0.00000    -35.000000 CY 
    0.0002088         2312.     11075076.     5.6820487     0.0011861     -0.002154     3.4223029       0.00000    -35.000000 CY 
    0.0002188         2344.     10715076.     5.6100171     0.0012272     -0.002273     3.4853764       0.00000    35.0000000 CY 
    0.0002288         2371.     10366782.     5.5458144     0.0012686     -0.002391     3.5453058       0.00000    35.0000000 CY 
    0.0002388         2394.     10029179.     5.4894469     0.0013106     -0.002509     3.6023112       0.00000    35.0000000 CY 
    0.0002488         2415.      9706832.     5.4381689     0.0013527     -0.002627     3.6556726       0.00000    35.0000000 CY 
    0.0002588         2432.      9400405.     5.3911658     0.0013950     -0.002745     3.7052844       0.00000    35.0000000 CY 
    0.0002688         2448.      9109693.     5.3479218     0.0014373     -0.002863     3.7511129       0.00000    35.0000000 CY 
    0.0002788         2462.      8833460.     5.3066922     0.0014792     -0.002981     3.7927783       0.00000    35.0000000 CY 
    0.0002888         2475.      8572095.     5.2681523     0.0015212     -0.003099     3.8305877       0.00000    35.0000000 CY 
    0.0002988         2487.      8324593.     5.2319812     0.0015631     -0.003217     3.8645427       0.00000    35.0000000 CY 
    0.0003088         2498.      8089520.     5.1984704     0.0016050     -0.003335     3.8947715       0.00000    35.0000000 CY 
    0.0003188         2507.      7866502.     5.1654543     0.0016465     -0.003454     3.9208832       0.00000    35.0000000 CY 
    0.0003288         2516.      7654469.     5.1346708     0.0016880     -0.003572     3.9433148       0.00000    35.0000000 CY 
    0.0003388         2525.      7453181.     5.1053462     0.0017294     -0.003691     3.9619653       0.00000    35.0000000 CY 
    0.0003488         2532.      7261558.     5.0779719     0.0017709     -0.003809     3.9769374       0.00000    35.0000000 CY 
    0.0003588         2540.      7079277.     5.0516401     0.0018123     -0.003928     3.9881437       0.00000    35.0000000 CY 
    0.0003688         2546.      6904996.     5.0265317     0.0018535     -0.004046     3.9956453       0.00000    35.0000000 CY 
    0.0003788         2552.      6738975.     5.0019685     0.0018945     -0.004166     3.9994521       0.00000    35.0000000 CY 
    0.0003888         2558.      6580473.     4.9789889     0.0019356     -0.004284     3.9978246       0.00000    35.0000000 CY 
    0.0003988         2563.      6428648.     4.9568853     0.0019766     -0.004403     3.9999671       0.00000    35.0000000 CY 
    0.0004088         2568.      6283752.     4.9358338     0.0020175     -0.004522     3.9988308       0.00000    35.0000000 CY 
    0.0004188         2573.      6144803.     4.9160309     0.0020586     -0.004641     3.9984897       0.00000    35.0000000 CY 
    0.0004288         2577.      6011602.     4.8972661     0.0020997     -0.004760     3.9992005       0.00000    35.0000000 CY 
    0.0004388         2582.      5883986.     4.8792433     0.0021408     -0.004879     3.9972419       0.00000    35.0000000 CY 
    0.0004488         2585.      5761267.     4.8612100     0.0021815     -0.004999     3.9991247       0.00000    35.0000000 CY 
    0.0004588         2589.      5643322.     4.8444610     0.0022224     -0.005118     3.9981735       0.00000    35.0000000 CY 
    0.0004688         2592.      5529949.     4.8283264     0.0022633     -0.005237     3.9985838       0.00000    35.0000000 CY 
    0.0004788         2595.      5420937.     4.8127028     0.0023041     -0.005356     3.9999863       0.00000    35.0000000 CY 
    0.0004888         2598.      5316082.     4.7980580     0.0023451     -0.005475     3.9972432       0.00000    35.0000000 CY 
    0.0004988         2601.      5214788.     4.7840855     0.0023861     -0.005594     3.9995981       0.00000    35.0000000 CY 
    0.0005088         2603.      5117361.     4.7709389     0.0024272     -0.005713     3.9962865       0.00000    35.0000000 CY 
    0.0005188         2606.      5023324.     4.7581151     0.0024683     -0.005832     3.9981561       0.00000    35.0000000 CY 
    0.0005288         2608.      4932612.     4.7456812     0.0025093     -0.005951     3.9998515       0.00000    35.0000000 CY 
    0.0005388         2610.      4845085.     4.7342447     0.0025506     -0.006069     3.9947408       0.00000    35.0000000 CY 
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    0.0005488         2612.      4760327.     4.7232521     0.0025919     -0.006188     3.9981390       0.00000    35.0000000 CY 
    0.0006088         2622.      4306925.     4.6629320     0.0028386     -0.006901     3.9944264       0.00000    35.0000000 CY 
    0.0006688         2628.      3930400.     4.6152900     0.0030865     -0.007614     3.9989682       0.00000    35.0000000 CY 
    0.0007288         2633.      3613061.     4.5785545     0.0033366     -0.008323     3.9999425       0.00000    35.0000000 CY 
    0.0007888         2636.      3342088.     4.5487548     0.0035878     -0.009032     3.9999948       0.00000    35.0000000 CY 
    0.0008488         2638.      3108107.     4.5235486     0.0038394     -0.009741     3.9997119       0.00000    35.0000000 CY 

Axial Thrust Force =    255.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel    Max Casing  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress        Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi           ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---
   0.00000125    27.1003158     21680253.   191.7403380     0.0002397     0.0002197     0.9515544       0.00000     6.9476873    
   0.00000250    54.2004074     21680163.    99.8757959     0.0002497     0.0002097     0.9881508       0.00000     7.2351952    
   0.00000375    81.3000510     21680014.    69.2567828     0.0002597     0.0001997     1.0245604       0.00000     7.5229751    
   0.00000500   108.3990222     21679804.    53.9491519     0.0002697     0.0001897     1.0607828       0.00000     7.8110270    
   0.00000625   135.4970972     21679536.    44.7660740     0.0002798     0.0001798     1.0968171       0.00000     8.0993509    
   0.00000750   162.5940516     21679207.    38.6452727     0.0002898     0.0001698     1.1326630       0.00000     8.3879468    
   0.00000875   189.6896615     21678818.    34.2743438     0.0002999     0.0001599     1.1683196       0.00000     8.6768148    
   0.00001000   216.7837027     21678370.    30.9970852     0.0003100     0.0001500     1.2037864       0.00000     8.9659547    
   0.00001125   243.8759508     21677862.    28.4489401     0.0003201     0.0001401     1.2390627       0.00000     9.2553668    
   0.00001250   270.9661818     21677295.    26.4111747     0.0003301     0.0001301     1.2741479       0.00000     9.5450509    
   0.00001375   298.0541714     21676667.    24.7445945     0.0003402     0.0001202     1.3090415       0.00000     9.8350071    
   0.00001500   325.1396952     21675980.    23.3564033     0.0003503     0.0001103     1.3437427       0.00000    10.1252355    
   0.00001625   352.2225289     21675233.    22.1823576     0.0003605     0.0001005     1.3782509       0.00000    10.4157361    
   0.00001750   379.3024481     21674426.    21.1765691     0.0003706    0.00009059     1.4125655       0.00000    10.7065089    
   0.00001875   406.3792283     21673559.    20.3053864     0.0003807    0.00008073     1.4466859       0.00000    10.9975539    
   0.00002000   433.4526451     21672632.    19.5435711     0.0003909    0.00007087     1.4806114       0.00000    11.2888713    
   0.00002125   460.5224738     21671646.    18.8718231     0.0004010    0.00006103     1.5143415       0.00000    11.5804610    
   0.00002250   487.5884899     21670600.    18.2751312     0.0004112    0.00005119     1.5478754       0.00000    11.8723232    
   0.00002375   514.6504685     21669493.    17.7416446     0.0004214    0.00004136     1.5812125       0.00000    12.1644578    
   0.00002500   541.7081849     21668327.    17.2618825     0.0004315    0.00003155     1.6143523       0.00000    12.4568649    
   0.00002625   568.7614142     21667101.    16.8281702     0.0004417    0.00002174     1.6472940       0.00000    12.7495446    
   0.00002750   595.8099314     21665816.    16.4342281     0.0004519    0.00001194     1.6800371       0.00000    13.0424970    
   0.00002875   622.8535116     21664470.    16.0748689     0.0004622    0.00000215     1.7125809       0.00000    13.3357220    
   0.00003000   649.8919292     21663064.    15.7457698     0.0004724   -0.00000763     1.7449248       0.00000    13.6292198    
   0.00003125   676.9246065     21661587.    15.4432984     0.0004826   -0.00001740     1.7770680       0.00000    13.9229892    
   0.00003250   703.9490631     21659971.    15.1643732     0.0004928   -0.00002716     1.8090090       0.00000    14.2170218    
   0.00003375   730.9615690     21658121.    14.9063643     0.0005031   -0.00003691     1.8407456       0.00000    14.5113041    
   0.00003500   757.9581718     21655948.    14.6670159     0.0005133   -0.00004665     1.8722758       0.00000    14.8058212    
   0.00003625   784.9352015     21653385.    14.4443839     0.0005236   -0.00005639     1.9035974       0.00000    15.1005587    
   0.00003750   811.8891584     21650378.    14.2367836     0.0005339   -0.00006612     1.9347084       0.00000    15.3955023    
   0.00003875   838.8169779     21646890.    14.0427487     0.0005442   -0.00007584     1.9656068       0.00000    15.6906380    
   0.00004000   865.7158723     21642897.    13.8609971     0.0005544   -0.00008556     1.9962913       0.00000    15.9859560    
   0.00004125   892.5833714     21638385.    13.6904028     0.0005647   -0.00009527     2.0267600       0.00000    16.2814439    
   0.00004250   919.4172720     21633348.    13.5299731     0.0005750     -0.000105     2.0570116       0.00000    16.5770915    
   0.00004375   946.2156276     21627786.    13.3788294     0.0005853     -0.000115     2.0870447       0.00000    16.8728896    
   0.00004500   946.4841906     21032982.    13.1490453     0.0005917     -0.000128     2.1054290       0.00000    17.0551042 C  
   0.00004625   968.8944827     20949070.    13.0016876     0.0006013     -0.000139     2.1331175       0.00000    17.3312136 C  
   0.00004750   991.0437523     20864079.    12.8612128     0.0006109     -0.000149     2.1604829       0.00000    17.6061208 C  
   0.00004875         1013.     20778235.    12.7270911     0.0006204     -0.000160     2.1875278       0.00000    17.8798245 C  
   0.00005125         1056.     20604477.    12.4759709     0.0006394     -0.000181     2.2406559       0.00000    18.4235113 C  
   0.00005375         1098.     20432711.    12.2458241     0.0006582     -0.000202     2.2926383       0.00000    18.9634781 C  
   0.00005625         1140.     20261856.    12.0335131     0.0006769     -0.000223     2.3434386       0.00000    19.4991675 C  
   0.00005875         1181.     20094747.    11.8373071     0.0006954     -0.000245     2.3931617       0.00000    20.0315119 C  
   0.00006125         1221.     19931930.    11.6553738     0.0007139     -0.000266     2.4418443       0.00000    20.5607572 C  
   0.00006375         1261.     19773658.    11.4861336     0.0007322     -0.000288     2.4895162       0.00000    21.0870895 C  
   0.00006625         1300.     19620141.    11.3282580     0.0007505     -0.000310     2.5362081       0.00000    21.6107157 C  
   0.00006875         1339.     19471546.    11.1806238     0.0007687     -0.000331     2.5819516       0.00000    22.1318688 C  
   0.00007125         1377.     19328001.    11.0422774     0.0007868     -0.000353     2.6267791       0.00000    22.6508057 C  
   0.00007375         1415.     19189598.    10.9124058     0.0008048     -0.000375     2.6707236       0.00000    23.1678081 C  
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   0.00007625         1453.     19056391.    10.7903145     0.0008228     -0.000397     2.7138184       0.00000    23.6831831 C  
   0.00007875         1491.     18927187.    10.6749837     0.0008407     -0.000419     2.7560185       0.00000    24.1962943 C  
   0.00008125         1528.     18802720.    10.5661104     0.0008585     -0.000442     2.7973938       0.00000    24.7078978 C  
   0.00008375         1565.     18683335.    10.4633704     0.0008763     -0.000464     2.8379992       0.00000    25.2186111 C  
   0.00008625         1601.     18567504.    10.3658080     0.0008941     -0.000486     2.8777565       0.00000    25.7273776 C  
   0.00008875         1638.     18456081.    10.2733772     0.0009118     -0.000508     2.9167502       0.00000    26.2352049 C  
   0.00009125         1674.     18348756.    10.1856729     0.0009294     -0.000531     2.9549876       0.00000    26.7421371 C  
   0.00009375         1710.     18244772.    10.1021094     0.0009471     -0.000553     2.9924308       0.00000    27.2476101 C  
   0.00009625         1746.     18144862.    10.0227681     0.0009647     -0.000575     3.0291670       0.00000    27.7527516 C  
   0.00009875         1782.     18047872.     9.9469417     0.0009823     -0.000598     3.0651193       0.00000    28.2564545 C  
    0.0001013         1818.     17954483.     9.8747579     0.0009998     -0.000620     3.1003725       0.00000    28.7598582 C  
    0.0001038         1853.     17864091.     9.8057762     0.0010173     -0.000643     3.1348917       0.00000    29.2624293 C  
    0.0001063         1889.     17776484.     9.7397673     0.0010349     -0.000665     3.1686793       0.00000    29.7641582 C  
    0.0001088         1924.     17692325.     9.6769215     0.0010524     -0.000688     3.2018204       0.00000    30.2662915 C  
    0.0001113         1959.     17609881.     9.6162785     0.0010698     -0.000710     3.2341590       0.00000    30.7664188 C  
    0.0001138         1994.     17530589.     9.5584623     0.0010873     -0.000733     3.2658623       0.00000    31.2670780 C  
    0.0001163         2029.     17453802.     9.5030552     0.0011047     -0.000755     3.2968793       0.00000    31.7674751 C  
    0.0001188         2064.     17378824.     9.4496152     0.0011221     -0.000778     3.3271513       0.00000    32.2666128 C  
    0.0001213         2098.     17306496.     9.3985297     0.0011396     -0.000800     3.3567883       0.00000    32.7662806 C  
    0.0001238         2133.     17236395.     9.3495072     0.0011570     -0.000823     3.3857576       0.00000    33.2659443 C  
    0.0001263         2167.     17167722.     9.3020371     0.0011744     -0.000846     3.4139797       0.00000    33.7641838 C  
    0.0001288         2202.     17101298.     9.2565524     0.0011918     -0.000868     3.4415671       0.00000    34.2629527 C  
    0.0001313         2236.     17036995.     9.2129400     0.0012092     -0.000891     3.4685176       0.00000    34.7622534 C  
    0.0001338         2270.     16969397.     9.1716245     0.0012267     -0.000913     3.4949360       0.00000    35.0000000 CY 
    0.0001363         2302.     16895791.     9.1334126     0.0012444     -0.000936     3.5209985       0.00000    35.0000000 CY 
    0.0001388         2333.     16815021.     9.0987151     0.0012624     -0.000958     3.5467941       0.00000    35.0000000 CY 
    0.0001413         2363.     16728969.     9.0670680     0.0012807     -0.000979     3.5722328       0.00000    35.0000000 CY 
    0.0001438         2392.     16641414.     9.0375244     0.0012991     -0.001001     3.5971308       0.00000    35.0000000 CY 
    0.0001463         2421.     16552624.     9.0094856     0.0013176     -0.001022     3.6213766       0.00000    35.0000000 CY 
    0.0001488         2449.     16463198.     8.9832798     0.0013363     -0.001044     3.6450376       0.00000    35.0000000 CY 
    0.0001588         2556.     16103238.     8.8944993     0.0014120     -0.001128     3.7334033       0.00000    35.0000000 CY 
    0.0001688         2658.     15750882.     8.8246146     0.0014892     -0.001211     3.8104490       0.00000    35.0000000 CY 
    0.0001788         2742.     15341221.     8.7551006     0.0015650     -0.001295     3.8733844       0.00000    35.0000000 CY 
    0.0001888         2807.     14869672.     8.6785910     0.0016381     -0.001382     3.9220690       0.00000    35.0000000 CY 
    0.0001988         2860.     14389041.     8.6030106     0.0017098     -0.001470     3.9584174       0.00000    35.0000000 CY 
    0.0002088         2905.     13915991.     8.5304618     0.0017807     -0.001559     3.9832020       0.00000    35.0000000 CY 
    0.0002188         2944.     13456998.     8.4610383     0.0018509     -0.001649     3.9968517       0.00000    35.0000000 CY 
    0.0002288         2978.     13016552.     8.3961373     0.0019206     -0.001739     3.9995250       0.00000    35.0000000 CY 
    0.0002388         3007.     12594399.     8.3341940     0.0019898     -0.001830     3.9989759       0.00000    35.0000000 CY 
    0.0002488         3033.     12191798.     8.2768238     0.0020589     -0.001921     3.9999523       0.00000    35.0000000 CY 
    0.0002588         3055.     11808584.     8.2235577     0.0021278     -0.002012     3.9991482       0.00000    35.0000000 CY 
    0.0002688         3075.     11443087.     8.1730811     0.0021965     -0.002103     3.9998311       0.00000    35.0000000 CY 
    0.0002788         3093.     11095983.     8.1264437     0.0022652     -0.002195     4.0000000       0.00000    35.0000000 CY 
    0.0002888         3109.     10766137.     8.0834366     0.0023341     -0.002286     3.9984377       0.00000    35.0000000 CY 
    0.0002988         3123.     10452004.     8.0426298     0.0024027     -0.002377     3.9987582       0.00000    35.0000000 CY 
    0.0003088         3135.     10153349.     8.0044236     0.0024714     -0.002469     3.9988195       0.00000    35.0000000 CY 
    0.0003188         3146.      9869139.     7.9692481     0.0025402     -0.002560     3.9986562       0.00000    35.0000000 CY 
    0.0003288         3156.      9598768.     7.9364497     0.0026091     -0.002651     3.9982135       0.00000    35.0000000 CY 
    0.0003388         3164.      9340967.     7.9055598     0.0026780     -0.002742     3.9981698       0.00000    35.0000000 CY 
    0.0003488         3172.      9095273.     7.8760979     0.0027468     -0.002833     3.9999784       0.00000    35.0000000 CY 
    0.0003588         3179.      8860856.     7.8490030     0.0028158     -0.002924     3.9996541       0.00000    35.0000000 CY 
    0.0003688         3185.      8637453.     7.8236068     0.0028850     -0.003015     3.9987144       0.00000    35.0000000 CY 
    0.0003788         3191.      8423842.     7.8001232     0.0029543     -0.003106     3.9976405       0.00000    35.0000000 CY 
    0.0003888         3195.      8219654.     7.7780704     0.0030237     -0.003196     3.9998027       0.00000    35.0000000 CY 
    0.0003988         3200.      8024583.     7.7575442     0.0030933     -0.003287     3.9984568       0.00000    35.0000000 CY 
    0.0004088         3204.      7837404.     7.7375995     0.0031627     -0.003377     3.9996323       0.00000    35.0000000 CY 
    0.0004188         3207.      7658230.     7.7190208     0.0032323     -0.003468     3.9991541       0.00000    35.0000000 CY 
    0.0004288         3210.      7486553.     7.7014785     0.0033020     -0.003558     3.9970410       0.00000    35.0000000 CY 
    0.0004388         3212.      7321655.     7.6854400     0.0033720     -0.003648     3.9993747       0.00000    35.0000000 CY 
    0.0004488         3215.      7163461.     7.6703125     0.0034421     -0.003738     3.9962121       0.00000    35.0000000 CY 
    0.0004588         3217.      7011527.     7.6560895     0.0035122     -0.003828     3.9992667       0.00000    35.0000000 CY 
    0.0004688         3218.      6865349.     7.6428933     0.0035826     -0.003917     3.9972299       0.00000    35.0000000 CY 
    0.0004788         3220.      6724808.     7.6309435     0.0036533     -0.004007     3.9987715       0.00000    35.0000000 CY 
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    0.0004888         3221.      6589400.     7.6192180     0.0037239     -0.004096     4.0000000       0.00000    35.0000000 CY 
    0.0004988         3221.      6459092.     7.6085906     0.0037948     -0.004185     3.9975601       0.00000    35.0000000 CY 
    0.0005088         3222.      6333402.     7.5986629     0.0038658     -0.004274     3.9997554       0.00000    35.0000000 CY 

--------------------------------------------------------------------------------
   Summary of Results for Nominal Moment Capacity for Section 1
--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.
  No.              kips                 in-kip               Strain            Strain
 ----         ----------------     ------------------     ------------    ------------
   1                 0.000              2626.148           0.00300000     -0.00736514
   2               255.000              3193.730           0.00300000     -0.00316533

Note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318, 
or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.
Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 
 No.                      kips         in-kips        kips         in-kips      kip-in^2  
-----  ------------   ------------  ------------  ------------  ------------  ------------
   1       0.65             0.0000         2626.        0.0000         1707.     14416116.
   2       0.65         255.000000         3194.    165.750000         2076.     17353401.

   1       0.75             0.0000         2626.        0.0000         1970.     13885537.
   2       0.75         255.000000         3194.    191.250000         2395.     16631815.

   1       0.90             0.0000         2626.        0.0000         2364.     10466515.
   2       0.90         255.000000         3194.    229.500000         2874.     14236726.

--------------------------------------------------------------------------------
           Layering Correction Equivalent Depths of Soil & Rock Layers
--------------------------------------------------------------------------------

         Top of    Equivalent                                                
          Layer     Top Depth  Same Layer  Layer is        F0          F1    
Layer     Below       Below      Type As    Rock or     Integral    Integral 
 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer
           ft          ft         Above    Rock Layer      lbs         lbs   
-----  ----------  ----------  ----------  ----------  ----------  ----------
  1          0.00        0.00      N.A.        No            0.00       9992.
  2        4.7000      4.7447      Yes         No           9992.     191248.
  3       15.7000     14.7274      No          No         201241.     602390.
  4       45.2000     29.8430      Yes         No         803631.     404425.
  5       57.7000     76.7014      Yes         No        1208056.     509828.
  6       88.2000     88.2000      No          No        1717883.        0.00
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  7      103.2000    103.2000      No          Yes         N.A.          N.A.    

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 
       for Layer n. Layering correction equivalent depths are computed only 
       for soil types with both shallow-depth and deep-depth expressions for 
       peak lateral load transfer. These soil types are soft and stiff clays, 
       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      17000.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =          0.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.1838   -896128.     17000.       0.00       0.00   1.46E+10       0.00       0.00       0.00
    0.8800     0.1804   -716608.     16773.  -5.85E-04       0.00   1.46E+10    -42.899      2511.       0.00
    1.7600     0.1715   -541872.     16077.   -0.00104       0.00   1.46E+10    -88.992      5480.       0.00
    2.6400     0.1584   -377059.     14945.   -0.00137       0.00   1.47E+10   -125.391      8357.       0.00
    3.5200     0.1425   -226230.     13504.   -0.00156       0.00   2.30E+10   -147.556     10932.       0.00
    4.4000     0.1255    -91855.     11901.   -0.00163       0.00   2.31E+10   -155.981     13123.       0.00
    5.2800     0.1081     25126.     10309.   -0.00165       0.00   2.31E+10   -145.653     14233.       0.00
    6.1600    0.09073    125865.      8686.   -0.00161       0.00   2.31E+10   -161.740     18825.       0.00
    7.0400    0.07400    208568.      6907.   -0.00154       0.00   2.30E+10   -175.141     24992.       0.00
    7.9200    0.05829    271740.      4989.   -0.00143       0.00   2.29E+10   -188.101     34078.       0.00
    8.8000    0.04390    313936.      2980.   -0.00128       0.00   1.94E+10   -192.423     46291.       0.00
    9.6800    0.03131    334674.   975.8124   -0.00107       0.00   1.47E+10   -187.131     63117.       0.00
   10.5600    0.02127    334545.   -865.962  -8.31E-04       0.00   1.47E+10   -161.689     80290.       0.00
   11.4400    0.01377    316385.     -2318.  -5.97E-04       0.00   1.48E+10   -113.396     86981.       0.00
   12.3200    0.00865    285580.     -3322.  -4.19E-04       0.00   2.29E+10    -76.726     93671.       0.00
   13.2000    0.00492    246219.     -3974.  -2.96E-04       0.00   2.30E+10    -46.769    100362.       0.00
   14.0800    0.00239    201643.     -4349.  -1.94E-04       0.00   2.30E+10    -24.208    107053.       0.00
   14.9600   8.33E-04    154367.     -4524.  -1.12E-04       0.00   2.30E+10     -8.970    113744.       0.00
   15.8400   2.50E-05    106090.     -4636.  -5.22E-05       0.00   2.31E+10    -12.193   5157400.       0.00
   16.7200  -2.70E-04     56455.     -4004.  -1.50E-05       0.00   2.31E+10   131.8173   5157400.       0.00
   17.6000  -2.92E-04     21518.     -2555.   2.80E-06       0.00   2.31E+10   142.7387   5157400.       0.00
   18.4800  -2.11E-04      2499.     -1257.   8.28E-06       0.00   2.31E+10   102.9771   5157400.       0.00
   19.3600  -1.17E-04     -5037.   -410.918   7.70E-06       0.00   2.31E+10    57.3296   5157400.       0.00
   20.2400  -4.82E-05     -6180.    16.1026   5.14E-06       0.00   2.31E+10    23.5456   5157400.       0.00
   21.1200  -8.84E-06     -4697.   163.2155   2.66E-06       0.00   2.31E+10     4.3167   5157400.       0.00
   22.0000   7.88E-06     -2732.   165.6819   9.59E-07       0.00   2.31E+10     -3.850   5157400.       0.00
   22.8800   1.14E-05     -1198.   115.8939   6.21E-08       0.00   2.31E+10     -5.580   5157400.       0.00
   23.7600   9.19E-06   -284.816    62.7266  -2.76E-07       0.00   2.31E+10     -4.490   5157400.       0.00
   24.6400   5.59E-06   127.2480    24.6147  -3.12E-07       0.00   2.31E+10     -2.729   5157400.       0.00
   25.5200   2.59E-06   235.0471     3.5181  -2.30E-07       0.00   2.31E+10     -1.267   5157400.       0.00
   26.4000   7.36E-07   201.5498     -5.069  -1.30E-07       0.00   2.31E+10     -0.359   5157400.       0.00
   27.2800  -1.51E-07   127.9887     -6.576  -5.47E-08       0.00   2.31E+10    0.07381   5157400.       0.00
   28.1600  -4.21E-07    62.6585     -5.102  -1.12E-08       0.00   2.31E+10     0.2054   5157400.       0.00
   29.0400  -3.88E-07    20.2370     -3.017   7.72E-09       0.00   2.31E+10     0.1895   5157400.       0.00
   29.9200  -2.58E-07     -1.055     -1.352   1.21E-08       0.00   2.31E+10     0.1259   5157400.       0.00
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   30.8000  -1.33E-07     -8.314     -0.346   9.96E-09       0.00   2.31E+10    0.06471   5157400.       0.00
   31.6800  -4.74E-08     -8.355     0.1183   6.15E-09       0.00   2.31E+10    0.02316   5157400.       0.00
   32.5600  -2.62E-09     -5.815     0.2473   2.91E-09       0.00   2.31E+10    0.00128   5157400.       0.00
   33.4400   1.41E-08     -3.133     0.2176   8.71E-10       0.00   2.31E+10   -0.00690   5157400.       0.00
   34.3200   1.58E-08     -1.219     0.1405  -1.23E-10       0.00   2.31E+10   -0.00770   5157400.       0.00
   35.2000   1.15E-08     -0.165    0.07007  -4.39E-10       0.00   2.31E+10   -0.00563   5157400.       0.00
   36.0800   6.50E-09     0.2605    0.02357  -4.17E-10       0.00   2.31E+10   -0.00317   5157400.       0.00
   36.9600   2.72E-09     0.3325  -1.93E-04  -2.82E-10       0.00   2.31E+10   -0.00133   5157400.       0.00
   37.8400   5.41E-10     0.2564   -0.00860  -1.48E-10       0.00   2.31E+10  -2.64E-04   5157400.       0.00
   38.7200  -4.00E-10     0.1509   -0.00896  -5.46E-11       0.00   2.31E+10   1.95E-04   5157400.       0.00
   39.6000  -6.12E-10    0.06721   -0.00635  -4.78E-12       0.00   2.31E+10   2.99E-04   5157400.       0.00
   40.4800  -5.01E-10    0.01684   -0.00348   1.44E-11       0.00   2.31E+10   2.44E-04   5157400.       0.00
   41.3600  -3.08E-10   -0.00627   -0.00139   1.68E-11       0.00   2.31E+10   1.50E-04   5157400.       0.00
   42.2400  -1.45E-10   -0.01262  -2.27E-04   1.25E-11       0.00   2.31E+10   7.09E-05   5157400.       0.00
   43.1200  -4.35E-11   -0.01106   2.60E-04   7.11E-12       0.00   2.31E+10   2.12E-05   5157400.       0.00
   44.0000   4.91E-12   -0.00713   3.59E-04   2.95E-12       0.00   2.31E+10  -2.40E-06   5157400.       0.00
   44.8800   1.89E-11   -0.00347   2.98E-04       0.00       0.00   2.31E+10  -9.23E-06   5157400.       0.00
   45.7600   1.61E-11  -8.43E-04   1.77E-04       0.00       0.00   2.31E+10  -1.36E-05   8910000.       0.00
   46.6400   9.30E-12   2.70E-04   6.40E-05       0.00       0.00   2.31E+10  -7.84E-06   8910000.       0.00
   47.5200   3.77E-12   5.08E-04   5.76E-06       0.00       0.00   2.31E+10  -3.18E-06   8910000.       0.00
   48.4000       0.00   3.92E-04  -1.41E-05       0.00       0.00   2.31E+10  -5.79E-07   8910000.       0.00
   49.2800       0.00   2.11E-04  -1.49E-05       0.00       0.00   2.31E+10   4.26E-07   8910000.       0.00
   50.1600       0.00   7.75E-05  -9.59E-06       0.00       0.00   2.31E+10   5.74E-07   8910000.       0.00
   51.0400       0.00   8.21E-06  -4.43E-06       0.00       0.00   2.31E+10   4.05E-07   8910000.       0.00
   51.9200       0.00  -1.59E-05  -1.21E-06       0.00       0.00   2.31E+10   2.04E-07   8910000.       0.00
   52.8000       0.00  -1.73E-05   2.17E-07       0.00       0.00   2.31E+10   6.67E-08   8910000.       0.00
   53.6800       0.00  -1.13E-05   5.70E-07       0.00       0.00   2.31E+10   2.51E-10   8910000.       0.00
   54.5600       0.00  -5.29E-06   4.66E-07       0.00       0.00   2.31E+10  -2.00E-08   8910000.       0.00
   55.4400       0.00  -1.49E-06   2.61E-07       0.00       0.00   2.31E+10  -1.88E-08   8910000.       0.00
   56.3200       0.00   2.14E-07   1.01E-07       0.00       0.00   2.31E+10  -1.15E-08   8910000.       0.00
   57.2000       0.00   6.41E-07   1.40E-08       0.00       0.00   2.31E+10  -5.02E-09   8910000.       0.00
   58.0800       0.00   5.09E-07  -1.55E-08       0.00       0.00   2.31E+10  -5.58E-10   4247271.       0.00
   58.9600       0.00   3.15E-07  -1.69E-08       0.00       0.00   2.31E+10   2.87E-10   4247271.       0.00
   59.8400       0.00   1.52E-07  -1.26E-08       0.00       0.00   2.31E+10   5.22E-10   4247271.       0.00
   60.7200       0.00   4.82E-08  -7.43E-09       0.00       0.00   2.31E+10   4.61E-10   4247271.       0.00
   61.6000       0.00  -4.55E-09  -3.37E-09       0.00       0.00   2.31E+10   3.07E-10   4247271.       0.00
   62.4800       0.00  -2.30E-08  -8.91E-10       0.00       0.00   2.31E+10   1.62E-10   4247271.       0.00
   63.3600       0.00  -2.34E-08   2.91E-10       0.00       0.00   2.31E+10   6.17E-11   4247271.       0.00
   64.2400       0.00  -1.69E-08   6.51E-10       0.00       0.00   2.31E+10   6.47E-12   4247271.       0.00
   65.1200       0.00  -9.61E-09   6.00E-10       0.00       0.00   2.31E+10  -1.60E-11   4247271.       0.00
   66.0000       0.00  -4.17E-09   4.11E-10       0.00       0.00   2.31E+10  -1.99E-11   4247271.       0.00
   66.8800       0.00  -9.42E-10   2.23E-10       0.00       0.00   2.31E+10  -1.57E-11   4247271.       0.00
   67.7600       0.00   5.34E-10   8.89E-11       0.00       0.00   2.31E+10  -9.64E-12   4247271.       0.00
   68.6400       0.00   9.35E-10   1.35E-11       0.00       0.00   2.31E+10  -4.64E-12   4247271.       0.00
   69.5200       0.00   8.19E-10  -1.86E-11       0.00       0.00   2.31E+10  -1.44E-12   4247271.       0.00
   70.4000       0.00   5.43E-10  -2.53E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   71.2800       0.00   2.85E-10  -2.06E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   72.1600       0.00   1.07E-10  -1.30E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   73.0400       0.00   9.95E-12  -6.44E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   73.9200       0.00  -2.92E-11  -2.15E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   74.8000       0.00  -3.55E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   75.6800       0.00  -2.78E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   76.5600       0.00  -1.70E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   77.4400       0.00  -8.11E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   78.3200       0.00  -2.47E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   79.2000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   80.0800       0.00   1.30E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   80.9600       0.00   1.29E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
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   86.2400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   2123635.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     0.18383394 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =       -896128. inch-lbs
Maximum shear force              =         17000. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             32
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 1
--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          17000. lbs
Slope      =         0.00000
Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.18383394      -896128.        17000.
   83.60000    0.18204588      -896201.        17000.
   79.20000    0.18120631      -896561.        17000.
   74.80000    0.18324295      -896093.        17000.
   70.40000    0.18274151      -894046.        17000.
   66.00000    0.18214531      -896136.        17000.
   61.60000    0.18058919      -896900.        17000.
   57.20000    0.18237590      -894123.        17000.
   52.80000    0.18140366      -897414.        17000.
   48.40000    0.18148081      -892075.        17000.
   44.00000    0.18104557      -896488.        17000.
   39.60000    0.18112047      -895136.        17000.
   35.20000    0.18096830      -894612.        17000.
   30.80000    0.18090755      -896236.        17000.
   26.40000    0.18108744      -894465.        17000.
   22.00000    0.18071503      -894892.        17000.
   17.60000    0.18166518      -893504.        17000.
   13.20000    0.23458459      -996147.        17000.
    8.80000    0.26815566     -1094232.        17000.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
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                   for Lateral Loading for Load Case Number 2
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      17000.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =     255000.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.1578   -973254.     17000.       0.00       0.00   2.09E+10       0.00       0.00       0.00
    0.8800     0.1552   -793073.     16783.  -4.46E-04       0.00   2.09E+10    -41.086      2795.       0.00
    1.7600     0.1484   -616396.     16116.  -7.96E-04       0.00   2.17E+10    -85.175      6061.       0.00
    2.6400     0.1384   -448408.     15033.   -0.00106       0.00   2.17E+10   -119.980      9154.       0.00
    3.5200     0.1261   -293211.     13654.   -0.00124       0.00   2.17E+10   -141.266     11828.       0.00
    4.4000     0.1123   -153383.     12123.   -0.00134       0.00   2.17E+10   -148.635     13975.       0.00
    5.2800    0.09772    -29929.     10611.   -0.00139       0.00   2.17E+10   -137.714     14882.       0.00
    6.1600    0.08297     78208.      9074.   -0.00138       0.00   2.17E+10   -153.427     19528.       0.00
    7.0400    0.06862    169133.      7381.   -0.00132       0.00   2.17E+10   -167.281     25743.       0.00
    7.9200    0.05514    241182.      5537.   -0.00122       0.00   2.17E+10   -181.859     34825.       0.00
    8.8000    0.04291    292635.      3575.   -0.00109       0.00   2.17E+10   -189.765     46702.       0.00
    9.6800    0.03218    322542.      1568.  -9.38E-04       0.00   2.17E+10   -190.262     62438.       0.00
   10.5600    0.02311    330810.   -363.765  -7.78E-04       0.00   2.17E+10   -175.689     80290.       0.00
   11.4400    0.01574    319052.     -1976.  -6.20E-04       0.00   2.17E+10   -129.631     86981.       0.00
   12.3200    0.01001    292420.     -3129.  -4.71E-04       0.00   2.17E+10    -88.795     93671.       0.00
   13.2000    0.00579    255502.     -3888.  -3.38E-04       0.00   2.17E+10    -54.997    100362.       0.00
   14.0800    0.00288    212116.     -4333.  -2.24E-04       0.00   2.17E+10    -29.171    107053.       0.00
   14.9600    0.00106    165199.     -4547.  -1.32E-04       0.00   2.17E+10    -11.412    113744.       0.00
   15.8400   9.12E-05    116793.     -4842.  -6.33E-05       0.00   2.17E+10    -44.519   5157400.       0.00
   16.7200  -2.76E-04     63269.     -4365.  -1.94E-05       0.00   2.17E+10   134.9917   5157400.       0.00
   17.6000  -3.19E-04     24716.     -2831.   2.03E-06       0.00   2.17E+10   155.5642   5157400.       0.00
   18.4800  -2.34E-04      3478.     -1407.   8.90E-06       0.00   2.17E+10   114.0486   5157400.       0.00
   19.3600  -1.31E-04     -5047.   -467.946   8.51E-06       0.00   2.17E+10    63.7969   5157400.       0.00
   20.2400  -5.37E-05     -6451.     7.3633   5.71E-06       0.00   2.17E+10    26.2239   5157400.       0.00
   21.1200  -9.94E-06     -4922.   171.4681   2.94E-06       0.00   2.17E+10     4.8566   5157400.       0.00
   22.0000   8.49E-06     -2846.   175.2241   1.05E-06       0.00   2.17E+10     -4.145   5157400.       0.00
   22.8800   1.23E-05     -1227.   121.6640   6.05E-08       0.00   2.17E+10     -5.999   5157400.       0.00
   23.7600   9.76E-06   -276.404    64.8104  -3.06E-07       0.00   2.17E+10     -4.769   5157400.       0.00
   24.6400   5.83E-06   143.0934    24.6086  -3.38E-07       0.00   2.17E+10     -2.845   5157400.       0.00
   25.5200   2.62E-06   245.1511     2.8268  -2.44E-07       0.00   2.17E+10     -1.280   5157400.       0.00
   26.4000   6.79E-07   204.1083     -5.684  -1.34E-07       0.00   2.17E+10     -0.332   5157400.       0.00
   27.2800  -2.14E-07   125.8180     -6.884  -5.39E-08       0.00   2.17E+10     0.1044   5157400.       0.00
   28.1600  -4.59E-07    59.0051     -5.148  -8.89E-09       0.00   2.17E+10     0.2244   5157400.       0.00
   29.0400  -4.02E-07    17.1346     -2.928   9.65E-09       0.00   2.17E+10     0.1961   5157400.       0.00
   29.9200  -2.56E-07     -2.891     -1.234   1.31E-08       0.00   2.17E+10     0.1248   5157400.       0.00
   30.8000  -1.24E-07     -8.997     -0.254   1.02E-08       0.00   2.17E+10    0.06074   5157400.       0.00
   31.6800  -3.95E-08     -8.317     0.1683   6.01E-09       0.00   2.17E+10    0.01930   5157400.       0.00
   32.5600   2.57E-09     -5.474     0.2636   2.65E-09       0.00   2.17E+10   -0.00126   5157400.       0.00
   33.4400   1.65E-08     -2.765     0.2144   6.46E-10       0.00   2.17E+10   -0.00806   5157400.       0.00
   34.3200   1.62E-08     -0.950     0.1300  -2.59E-10       0.00   2.17E+10   -0.00792   5157400.       0.00
   35.2000   1.10E-08   -0.01735    0.05976  -4.95E-10       0.00   2.17E+10   -0.00539   5157400.       0.00
   36.0800   5.76E-09     0.3147    0.01645  -4.22E-10       0.00   2.17E+10   -0.00282   5157400.       0.00
   36.9600   2.11E-09     0.3324   -0.00386  -2.65E-10       0.00   2.17E+10   -0.00103   5157400.       0.00
   37.8400   1.75E-10     0.2345   -0.00977  -1.27E-10       0.00   2.17E+10  -8.53E-05   5157400.       0.00
   38.7200  -5.59E-10     0.1268   -0.00878  -3.86E-11       0.00   2.17E+10   2.73E-04   5157400.       0.00
   39.6000  -6.41E-10    0.04936   -0.00568   4.28E-12       0.00   2.17E+10   3.13E-04   5157400.       0.00
   40.4800  -4.69E-10    0.00679   -0.00282   1.80E-11       0.00   2.17E+10   2.29E-04   5157400.       0.00
   41.3600  -2.62E-10   -0.01027  -9.35E-04   1.71E-11       0.00   2.17E+10   1.28E-04   5157400.       0.00
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   42.2400  -1.07E-10   -0.01305   1.66E-05   1.14E-11       0.00   2.17E+10   5.24E-05   5157400.       0.00
   43.1200  -2.03E-11   -0.00998   3.46E-04   5.82E-12       0.00   2.17E+10   9.89E-06   5157400.       0.00
   44.0000   1.56E-11   -0.00578   3.58E-04   1.98E-12       0.00   2.17E+10  -7.60E-06   5157400.       0.00
   44.8800   2.16E-11   -0.00243   2.62E-04       0.00       0.00   2.17E+10  -1.06E-05   5157400.       0.00
   45.7600   1.52E-11  -2.51E-04   1.38E-04       0.00       0.00   2.17E+10  -1.29E-05   8910000.       0.00
   46.6400   7.54E-12   4.94E-04   3.67E-05       0.00       0.00   2.17E+10  -6.36E-06   8910000.       0.00
   47.5200   2.38E-12   5.28E-04  -7.48E-06       0.00       0.00   2.17E+10  -2.01E-06   8910000.       0.00
   48.4000       0.00   3.38E-04  -1.78E-05       0.00       0.00   2.17E+10   5.17E-08   8910000.       0.00
   49.2800       0.00   1.53E-04  -1.41E-05       0.00       0.00   2.17E+10   6.46E-07   8910000.       0.00
   50.1600       0.00   3.96E-05  -7.66E-06       0.00       0.00   2.17E+10   5.78E-07   8910000.       0.00
   51.0400       0.00  -9.20E-06  -2.83E-06       0.00       0.00   2.17E+10   3.38E-07   8910000.       0.00
   51.9200       0.00  -2.02E-05  -3.10E-07       0.00       0.00   2.17E+10   1.38E-07   8910000.       0.00
   52.8000       0.00  -1.58E-05   5.58E-07       0.00       0.00   2.17E+10   2.61E-08   8910000.       0.00
   53.6800       0.00  -8.52E-06   6.04E-07       0.00       0.00   2.17E+10  -1.72E-08   8910000.       0.00
   54.5600       0.00  -3.10E-06   3.88E-07       0.00       0.00   2.17E+10  -2.36E-08   8910000.       0.00
   55.4400       0.00  -3.13E-07   1.76E-07       0.00       0.00   2.17E+10  -1.65E-08   8910000.       0.00
   56.3200       0.00   6.30E-07   4.62E-08       0.00       0.00   2.17E+10  -8.11E-09   8910000.       0.00
   57.2000       0.00   6.67E-07  -9.38E-09       0.00       0.00   2.17E+10  -2.41E-09   8910000.       0.00
   58.0800       0.00   4.34E-07  -2.11E-08       0.00       0.00   2.17E+10   1.87E-10   4247271.       0.00
   58.9600       0.00   2.22E-07  -1.68E-08       0.00       0.00   2.17E+10   6.25E-10   4247271.       0.00
   59.8400       0.00   7.89E-08  -1.04E-08       0.00       0.00   2.17E+10   6.04E-10   4247271.       0.00
   60.7200       0.00   3.15E-09  -4.94E-09       0.00       0.00   2.17E+10   4.21E-10   4247271.       0.00
   61.6000       0.00  -2.57E-08  -1.50E-09       0.00       0.00   2.17E+10   2.30E-10   4247271.       0.00
   62.4800       0.00  -2.88E-08   2.01E-10       0.00       0.00   2.17E+10   9.28E-11   4247271.       0.00
   63.3600       0.00  -2.16E-08   7.71E-10       0.00       0.00   2.17E+10   1.51E-11   4247271.       0.00
   64.2400       0.00  -1.26E-08   7.56E-10       0.00       0.00   2.17E+10  -1.79E-11   4247271.       0.00
   65.1200       0.00  -5.63E-09   5.30E-10       0.00       0.00   2.17E+10  -2.49E-11   4247271.       0.00
   66.0000       0.00  -1.41E-09   2.92E-10       0.00       0.00   2.17E+10  -2.02E-11   4247271.       0.00
   66.8800       0.00   5.52E-10   1.19E-10       0.00       0.00   2.17E+10  -1.26E-11   4247271.       0.00
   67.7600       0.00   1.12E-09   2.08E-11       0.00       0.00   2.17E+10  -6.10E-12   4247271.       0.00
   68.6400       0.00   9.98E-10  -2.16E-11       0.00       0.00   2.17E+10  -1.93E-12   4247271.       0.00
   69.5200       0.00   6.64E-10  -3.09E-11       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   70.4000       0.00   3.47E-10  -2.53E-11       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   71.2800       0.00   1.29E-10  -1.59E-11       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   72.1600       0.00   1.10E-11  -7.78E-12       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   73.0400       0.00  -3.57E-11  -2.52E-12       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   73.9200       0.00  -4.25E-11       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   74.8000       0.00  -3.26E-11   1.10E-12       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   75.6800       0.00  -1.95E-11   1.12E-12       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   76.5600       0.00  -8.94E-12       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   77.4400       0.00  -2.45E-12       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   78.3200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   79.2000       0.00   1.61E-12       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   80.0800       0.00   1.49E-12       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   80.9600       0.00   1.01E-12       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   2123635.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:
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Pile-head deflection             =     0.15781500 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =       -973254. inch-lbs
Maximum shear force              =         17000. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             11
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 2
--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          17000. lbs
Slope      =         0.00000
Axial Load =         255000. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.15781500      -973254.        17000.
   83.60000    0.15748205      -972783.        17000.
   79.20000    0.15727085      -972862.        17000.
   74.80000    0.15705869      -972794.        17000.
   70.40000    0.15684572      -972379.        17000.
   66.00000    0.15701428      -973418.        17000.
   61.60000    0.15647046      -972335.        17000.
   57.20000    0.15639089      -972564.        17000.
   52.80000    0.15642071      -973106.        17000.
   48.40000    0.15622899      -972938.        17000.
   44.00000    0.15612728      -973178.        17000.
   39.60000    0.15588972      -973037.        17000.
   35.20000    0.15575171      -973045.        17000.
   30.80000    0.15558810      -973170.        17000.
   26.40000    0.15555511      -973367.        17000.
   22.00000    0.15540523      -973388.        17000.
   17.60000    0.15746661      -973450.        17000.
   13.20000    0.20651176     -1109697.        17000.
    8.80000    0.23242043     -1155011.        17000.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 3
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      17000.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
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      0.00     0.6904  -1.61E-07     17000.   -0.00757       0.00   2.31E+10       0.00       0.00       0.00
    0.8800     0.6105    179520.     16655.   -0.00753       0.00   2.31E+10    -65.256      1129.       0.00
    1.7600     0.5314    351763.     15612.   -0.00736       0.00   1.47E+10   -132.420      2632.       0.00
    2.6400     0.4549    509239.     13947.   -0.00705       0.00   1.46E+10   -182.930      4246.       0.00
    3.5200     0.3824    646317.     11856.   -0.00664       0.00   1.46E+10   -213.001      5882.       0.00
    4.4000     0.3148    759641.      9500.   -0.00613       0.00   1.46E+10   -233.300      7826.       0.00
    5.2800     0.2530    846950.      7033.   -0.00555       0.00   1.46E+10   -233.945      9765.       0.00
    6.1600     0.1977    908170.      4445.   -0.00491       0.00   1.46E+10   -256.094     13682.       0.00
    7.0400     0.1493    940832.      1676.   -0.00424       0.00   1.46E+10   -268.336     18981.       0.00
    7.9200     0.1081    943572.     -1187.   -0.00356       0.00   1.46E+10   -273.848     26747.       0.00
    8.8000    0.07418    915773.     -4030.   -0.00288       0.00   1.46E+10   -264.703     37682.       0.00
    9.6800    0.04725    858457.     -6697.   -0.00224       0.00   1.46E+10   -240.324     53708.       0.00
   10.5600    0.02689    774341.     -9026.   -0.00165       0.00   1.46E+10   -200.795     78844.       0.00
   11.4400    0.01245    667834.    -10627.   -0.00113       0.00   1.46E+10   -102.574     86981.       0.00
   12.3200    0.00311    549888.    -11315.  -6.86E-04       0.00   1.46E+10    -27.592     93671.       0.00
   13.2000   -0.00204    428866.    -11358.  -3.33E-04       0.00   1.47E+10    19.3925    100362.       0.00
   14.0800   -0.00393    310006.    -11045.  -1.07E-04       0.00   2.29E+10    39.8102    107053.       0.00
   14.9600   -0.00430    195586.    -10590.   9.10E-06       0.00   2.30E+10    46.3700    113744.       0.00
   15.8400   -0.00373     86336.     -8820.   7.38E-05       0.00   2.31E+10   288.9830    817097.       0.00
   16.7200   -0.00275      9312.     -5881.   9.56E-05       0.00   2.31E+10   267.6599   1028789.       0.00
   17.6000   -0.00172    -37864.     -3211.   8.91E-05       0.00   2.31E+10   237.9572   1465105.       0.00
   18.4800  -8.66E-04    -58505.   -895.384   6.71E-05       0.00   2.31E+10   200.6138   2447612.       0.00
   19.3600  -2.98E-04    -56775.   933.2400   4.07E-05       0.00   2.31E+10   145.7164   5157400.       0.00
   20.2400  -5.24E-06    -38795.      1716.   1.89E-05       0.00   2.31E+10     2.5604   5157400.       0.00
   21.1200   1.01E-04    -20530.      1470.   5.34E-06       0.00   2.31E+10    -49.177   5157400.       0.00
   22.0000   1.08E-04     -7749.   932.8374  -1.11E-06       0.00   2.31E+10    -52.559   5157400.       0.00
   22.8800   7.72E-05   -828.391   456.3184  -3.07E-06       0.00   2.31E+10    -37.691   5157400.       0.00
   23.7600   4.27E-05      1889.   147.1139  -2.83E-06       0.00   2.31E+10    -20.871   5157400.       0.00
   24.6400   1.74E-05      2279.     -7.964  -1.88E-06       0.00   2.31E+10     -8.500   5157400.       0.00
   25.5200   3.06E-06      1721.    -60.742  -9.65E-07       0.00   2.31E+10     -1.496   5157400.       0.00
   26.4000  -2.98E-06   995.7758    -60.959  -3.45E-07       0.00   2.31E+10     1.4551   5157400.       0.00
   27.2800  -4.22E-06   433.1853    -42.394  -1.85E-08       0.00   2.31E+10     2.0609   5157400.       0.00
   28.1600  -3.37E-06   100.4101    -22.820   1.03E-07       0.00   2.31E+10     1.6463   5157400.       0.00
   29.0400  -2.04E-06    -48.778     -8.873   1.15E-07       0.00   2.31E+10     0.9953   5157400.       0.00
   29.9200  -9.40E-07    -86.978     -1.193   8.41E-08       0.00   2.31E+10     0.4591   5157400.       0.00
   30.8000  -2.62E-07    -73.981     1.9057   4.73E-08       0.00   2.31E+10     0.1278   5157400.       0.00
   31.6800   5.98E-08    -46.730     2.4263   1.98E-08       0.00   2.31E+10   -0.02922   5157400.       0.00
   32.5600   1.56E-07    -22.737     1.8697   3.92E-09       0.00   2.31E+10   -0.07620   5157400.       0.00
   33.4400   1.43E-07     -7.242     1.0998  -2.93E-09       0.00   2.31E+10   -0.06962   5157400.       0.00
   34.3200   9.42E-08     0.4899     0.4893  -4.47E-09       0.00   2.31E+10   -0.04599   5157400.       0.00
   35.2000   4.81E-08     3.0929     0.1223  -3.65E-09       0.00   2.31E+10   -0.02351   5157400.       0.00
   36.0800   1.70E-08     3.0738   -0.04573  -2.24E-09       0.00   2.31E+10   -0.00832   5157400.       0.00
   36.9600   7.49E-10     2.1271   -0.09159  -1.06E-09       0.00   2.31E+10  -3.66E-04   5157400.       0.00
   37.8400  -5.28E-09     1.1395   -0.07991  -3.11E-10       0.00   2.31E+10    0.00258   5157400.       0.00
   38.7200  -5.81E-09     0.4394   -0.05131   5.00E-11       0.00   2.31E+10    0.00284   5157400.       0.00
   39.6000  -4.22E-09    0.05577   -0.02544   1.63E-10       0.00   2.31E+10    0.00206   5157400.       0.00
   40.4800  -2.37E-09   -0.09796   -0.00846   1.53E-10       0.00   2.31E+10    0.00116   5157400.       0.00
   41.3600  -9.81E-10     -0.123   1.72E-04   1.03E-10       0.00   2.31E+10   4.79E-04   5157400.       0.00
   42.2400  -1.89E-10   -0.09433    0.00319   5.34E-11       0.00   2.31E+10   9.25E-05   5157400.       0.00
   43.1200   1.48E-10   -0.05549    0.00330   1.92E-11       0.00   2.31E+10  -7.21E-05   5157400.       0.00
   44.0000   2.17E-10   -0.02468    0.00236       0.00       0.00   2.31E+10  -1.06E-04   5157400.       0.00
   44.8800   1.67E-10   -0.00568    0.00137  -6.01E-12       0.00   2.31E+10  -8.16E-05   5157400.       0.00
   45.7600   8.99E-11    0.00422   5.37E-04  -6.35E-12       0.00   2.31E+10  -7.58E-05   8910000.       0.00
   46.6400   3.30E-11    0.00566  -1.04E-05  -4.09E-12       0.00   2.31E+10  -2.79E-05   8910000.       0.00
   47.5200   3.47E-12    0.00400  -1.73E-04  -1.89E-12       0.00   2.31E+10  -2.93E-06   8910000.       0.00
   48.4000  -6.80E-12    0.00201  -1.58E-04       0.00       0.00   2.31E+10   5.74E-06   8910000.       0.00
   49.2800  -7.40E-12   6.56E-04  -9.49E-05       0.00       0.00   2.31E+10   6.24E-06   8910000.       0.00
   50.1600  -4.83E-12   1.86E-06  -4.04E-05       0.00       0.00   2.31E+10   4.08E-06   8910000.       0.00
   51.0400  -2.26E-12  -1.98E-04  -8.85E-06       0.00       0.00   2.31E+10   1.90E-06   8910000.       0.00
   51.9200       0.00  -1.85E-04   4.04E-06       0.00       0.00   2.31E+10   5.36E-07   8910000.       0.00
   52.8000       0.00  -1.12E-04   6.46E-06       0.00       0.00   2.31E+10  -7.88E-08   8910000.       0.00
   53.6800       0.00  -4.86E-05   4.79E-06       0.00       0.00   2.31E+10  -2.37E-07   8910000.       0.00
   54.5600       0.00  -1.12E-05   2.50E-06       0.00       0.00   2.31E+10  -1.97E-07   8910000.       0.00
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   55.4400       0.00   4.27E-06   8.76E-07       0.00       0.00   2.31E+10  -1.11E-07   8910000.       0.00
   56.3200       0.00   7.32E-06   5.94E-08       0.00       0.00   2.31E+10  -4.33E-08   8910000.       0.00
   57.2000       0.00   5.53E-06  -1.96E-07       0.00       0.00   2.31E+10  -5.07E-09   8910000.       0.00
   58.0800       0.00   3.17E-06  -1.96E-07       0.00       0.00   2.31E+10   5.10E-09   4247271.       0.00
   58.9600       0.00   1.39E-06  -1.35E-07       0.00       0.00   2.31E+10   6.47E-09   4247271.       0.00
   59.8400       0.00   3.25E-07  -7.36E-08       0.00       0.00   2.31E+10   5.14E-09   4247271.       0.00
   60.7200       0.00  -1.66E-07  -2.97E-08       0.00       0.00   2.31E+10   3.18E-09   4247271.       0.00
   61.6000       0.00  -3.03E-07  -4.81E-09       0.00       0.00   2.31E+10   1.54E-09   4247271.       0.00
   62.4800       0.00  -2.68E-07   5.88E-09       0.00       0.00   2.31E+10   4.87E-10   4247271.       0.00
   63.3600       0.00  -1.78E-07   8.21E-09       0.00       0.00   2.31E+10  -4.54E-11   4247271.       0.00
   64.2400       0.00  -9.42E-08   6.75E-09       0.00       0.00   2.31E+10  -2.32E-10   4247271.       0.00
   65.1200       0.00  -3.58E-08   4.28E-09       0.00       0.00   2.31E+10  -2.36E-10   4247271.       0.00
   66.0000       0.00  -3.78E-09   2.14E-09       0.00       0.00   2.31E+10  -1.70E-10   4247271.       0.00
   66.8800       0.00   9.29E-09   7.26E-10       0.00       0.00   2.31E+10  -9.71E-11   4247271.       0.00
   67.7600       0.00   1.15E-08  -8.98E-12       0.00       0.00   2.31E+10  -4.21E-11   4247271.       0.00
   68.6400       0.00   9.10E-09  -2.82E-10       0.00       0.00   2.31E+10  -9.54E-12   4247271.       0.00
   69.5200       0.00   5.60E-09  -3.04E-10       0.00       0.00   2.31E+10   5.38E-12   4247271.       0.00
   70.4000       0.00   2.69E-09  -2.25E-10       0.00       0.00   2.31E+10   9.43E-12   4247271.       0.00
   71.2800       0.00   8.37E-10  -1.32E-10       0.00       0.00   2.31E+10   8.27E-12   4247271.       0.00
   72.1600       0.00  -9.58E-11  -5.94E-11       0.00       0.00   2.31E+10   5.48E-12   4247271.       0.00
   73.0400       0.00  -4.18E-10  -1.53E-11       0.00       0.00   2.31E+10   2.87E-12   4247271.       0.00
   73.9200       0.00  -4.20E-10   5.55E-12       0.00       0.00   2.31E+10   1.08E-12   4247271.       0.00
   74.8000       0.00  -3.01E-10   1.18E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   75.6800       0.00  -1.71E-10   1.08E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   76.5600       0.00  -7.34E-11   7.32E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   77.4400       0.00  -1.60E-11   3.95E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   78.3200       0.00   9.99E-12   1.56E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   79.2000       0.00   1.69E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   80.0800       0.00   1.47E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   80.9600       0.00   9.66E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   81.8400       0.00   5.03E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   82.7200       0.00   1.87E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   2123635.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 3:

Pile-head deflection             =     0.69041379 inches
Computed slope at pile head      =     -0.0075722 radians
Maximum bending moment           =        943572. inch-lbs
Maximum shear force              =         17000. lbs
Depth of maximum bending moment  =     7.92000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             13
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 3
--------------------------------------------------------------------------------
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Boundary Condition Type 1, Shear and Moment

Shear      =          17000. lbs
Moment     =              0. in-lbs
Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.69041379       943572.        17000.
   83.60000    0.69078850       945122.        17000.
   79.20000    0.69071271       941967.        17000.
   74.80000    0.68852546       943713.        17000.
   70.40000    0.68835976       942979.        17000.
   66.00000    0.69071216       941830.        17000.
   61.60000    0.68835027       941919.        17000.
   57.20000    0.68920803       941874.        17000.
   52.80000    0.68905606       941619.        17000.
   48.40000    0.68801787       941118.        17000.
   44.00000    0.68792101       941702.        17000.
   39.60000    0.68780141       941055.        17000.
   35.20000    0.68727376       940467.        17000.
   30.80000    0.68714961       940142.        17000.
   26.40000    0.68775852       940107.        17000.
   22.00000    0.68729273       940246.        17000.
   17.60000    0.69451500       936149.        17000.
   13.20000    1.11846574       836710.       -17050.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 4
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      17000.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =     255000.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.6153   4.32E-08     17000.   -0.00642       0.00   2.17E+10       0.00       0.00       0.00
    0.8800     0.5475    196817.     16670.   -0.00638       0.00   2.17E+10    -62.537      1206.       0.00
    1.7600     0.4807    386401.     15671.   -0.00623       0.00   2.17E+10   -126.547      2780.       0.00
    2.6400     0.4158    561367.     14075.   -0.00600       0.00   2.17E+10   -175.808      4465.       0.00
    3.5200     0.3539    715991.     12059.   -0.00569       0.00   2.17E+10   -205.973      6146.       0.00
    4.4000     0.2956    846707.      9775.   -0.00531       0.00   2.16E+10   -226.554      8093.       0.00
    5.2800     0.2417    951046.      7375.   -0.00486       0.00   2.10E+10   -228.096      9964.       0.00
    6.1600     0.1929   1028662.      4838.   -0.00436       0.00   2.07E+10   -252.435     13820.       0.00
    7.0400     0.1496   1076717.      2086.   -0.00382       0.00   2.05E+10   -268.666     18966.       0.00
    7.9200     0.1121   1093319.   -810.585   -0.00326       0.00   2.05E+10   -279.983     26368.       0.00
    8.8000    0.08064   1077179.     -3759.   -0.00271       0.00   2.05E+10   -278.484     36469.       0.00
    9.6800    0.05500   1028492.     -6621.   -0.00217       0.00   2.07E+10   -263.560     50606.       0.00
   10.5600    0.03490    949002.     -9255.   -0.00167       0.00   2.10E+10   -235.254     71191.       0.00
   11.4400    0.01983    841994.    -11359.   -0.00122       0.00   2.16E+10   -163.314     86981.       0.00
   12.3200    0.00910    715669.    -12648.  -8.42E-04       0.00   2.17E+10    -80.690     93671.       0.00
   13.2000    0.00205    579406.    -13177.  -5.26E-04       0.00   2.17E+10    -19.488    100362.       0.00
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   14.0800   -0.00201    440209.    -13172.  -2.78E-04       0.00   2.17E+10    20.4128    107053.       0.00
   14.9600   -0.00381    302711.    -12847.  -9.66E-05       0.00   2.17E+10    41.0656    113744.       0.00
   15.8400   -0.00405    169396.    -11074.   1.84E-05       0.00   2.17E+10   294.8664    768037.       0.00
   16.7200   -0.00342     68740.     -8024.   7.64E-05       0.00   2.17E+10   282.6858    871692.       0.00
   17.6000   -0.00244   -483.361     -5160.   9.30E-05       0.00   2.17E+10   259.7558   1123577.       0.00
   18.4800   -0.00146    -40739.     -2582.   8.30E-05       0.00   2.17E+10   228.4541   1651716.       0.00
   19.3600  -6.89E-04    -55466.   -376.132   5.95E-05       0.00   2.17E+10   189.3638   2900654.       0.00
   20.2400  -2.03E-04    -49004.      1148.   3.41E-05       0.00   2.17E+10    99.3821   5157400.       0.00
   21.1200   3.04E-05    -31395.      1595.   1.45E-05       0.00   2.17E+10    -14.826   5157400.       0.00
   22.0000   1.03E-04    -15398.      1252.   3.10E-06       0.00   2.17E+10    -50.168   5157400.       0.00
   22.8800   9.59E-05     -4975.   739.5807  -1.86E-06       0.00   2.17E+10    -46.831   5157400.       0.00
   23.7600   6.35E-05   232.3112   328.6549  -3.01E-06       0.00   2.17E+10    -30.996   5157400.       0.00
   24.6400   3.22E-05      1983.    81.8602  -2.47E-06       0.00   2.17E+10    -15.745   5157400.       0.00
   25.5200   1.12E-05      1975.    -30.181  -1.51E-06       0.00   2.17E+10     -5.475   5157400.       0.00
   26.4000   3.37E-07      1353.    -59.956  -7.00E-07       0.00   2.17E+10     -0.164   5157400.       0.00
   27.2800  -3.58E-06   712.0145    -51.604  -1.97E-07       0.00   2.17E+10     1.7463   5157400.       0.00
   28.1600  -3.83E-06   264.5026    -32.519   4.07E-08       0.00   2.17E+10     1.8683   5157400.       0.00
   29.0400  -2.71E-06    24.9894    -15.653   1.11E-07       0.00   2.17E+10     1.3260   5157400.       0.00
   29.9200  -1.48E-06    -66.693     -4.846   1.01E-07       0.00   2.17E+10     0.7208   5157400.       0.00
   30.8000  -5.80E-07    -77.905     0.4552   6.59E-08       0.00   2.17E+10     0.2832   5157400.       0.00
   31.6800  -8.46E-08    -57.433     2.1687   3.29E-08       0.00   2.17E+10    0.04131   5157400.       0.00
   32.5600   1.15E-07    -32.279     2.0894   1.11E-08       0.00   2.17E+10   -0.05632   5157400.       0.00
   33.4400   1.49E-07    -13.364     1.4073  -4.69E-11       0.00   2.17E+10   -0.07287   5157400.       0.00
   34.3200   1.14E-07     -2.556     0.7278  -3.92E-09       0.00   2.17E+10   -0.05584   5157400.       0.00
   35.2000   6.63E-08     2.0283     0.2619  -4.05E-09       0.00   2.17E+10   -0.03239   5157400.       0.00
   36.0800   2.87E-08     2.9982    0.01682  -2.83E-09       0.00   2.17E+10   -0.01404   5157400.       0.00
   36.9600   6.58E-09     2.3988   -0.07427  -1.51E-09       0.00   2.17E+10   -0.00322   5157400.       0.00
   37.8400  -3.24E-09     1.4377   -0.08290  -5.80E-10       0.00   2.17E+10    0.00158   5157400.       0.00
   38.7200  -5.66E-09     0.6510   -0.05996  -7.10E-11       0.00   2.17E+10    0.00276   5157400.       0.00
   39.6000  -4.74E-09     0.1716   -0.03316   1.29E-10       0.00   2.17E+10    0.00231   5157400.       0.00
   40.4800  -2.93E-09   -0.05001   -0.01339   1.59E-10       0.00   2.17E+10    0.00143   5157400.       0.00
   41.3600  -1.38E-09     -0.112   -0.00229   1.19E-10       0.00   2.17E+10   6.73E-04   5157400.       0.00
   42.2400  -4.06E-10   -0.09892    0.00232   6.81E-11       0.00   2.17E+10   1.98E-04   5157400.       0.00
   43.1200   5.89E-11   -0.06353    0.00321   2.85E-11       0.00   2.17E+10  -2.88E-05   5157400.       0.00
   44.0000   1.97E-10   -0.03126    0.00255   5.43E-12       0.00   2.17E+10  -9.60E-05   5157400.       0.00
   44.8800   1.74E-10   -0.00967    0.00160  -4.54E-12       0.00   2.17E+10  -8.48E-05   5157400.       0.00
   45.7600   1.01E-10    0.00249   7.01E-04  -6.29E-12       0.00   2.17E+10  -8.50E-05   8910000.       0.00
   46.6400   4.08E-11    0.00517   7.04E-05  -4.42E-12       0.00   2.17E+10  -3.44E-05   8910000.       0.00
   47.5200   7.41E-12    0.00401  -1.44E-04  -2.18E-12       0.00   2.17E+10  -6.26E-06   8910000.       0.00
   48.4000  -5.35E-12    0.00214  -1.53E-04       0.00       0.00   2.17E+10   4.51E-06   8910000.       0.00
   49.2800  -7.12E-12   7.68E-04  -9.79E-05       0.00       0.00   2.17E+10   6.01E-06   8910000.       0.00
   50.1600  -4.94E-12   6.82E-05  -4.42E-05       0.00       0.00   2.17E+10   4.17E-06   8910000.       0.00
   51.0400  -2.42E-12  -1.66E-04  -1.14E-05       0.00       0.00   2.17E+10   2.04E-06   8910000.       0.00
   51.9200       0.00  -1.73E-04   2.73E-06       0.00       0.00   2.17E+10   6.30E-07   8910000.       0.00
   52.8000       0.00  -1.09E-04   5.89E-06       0.00       0.00   2.17E+10  -3.01E-08   8910000.       0.00
   53.6800       0.00  -4.88E-05   4.60E-06       0.00       0.00   2.17E+10  -2.15E-07   8910000.       0.00
   54.5600       0.00  -1.23E-05   2.46E-06       0.00       0.00   2.17E+10  -1.89E-07   8910000.       0.00
   55.4400       0.00   3.22E-06   8.89E-07       0.00       0.00   2.17E+10  -1.09E-07   8910000.       0.00
   56.3200       0.00   6.55E-06   8.54E-08       0.00       0.00   2.17E+10  -4.32E-08   8910000.       0.00
   57.2000       0.00   5.05E-06  -1.73E-07       0.00       0.00   2.17E+10  -5.80E-09   8910000.       0.00
   58.0800       0.00   2.90E-06  -1.80E-07       0.00       0.00   2.17E+10   4.62E-09   4247271.       0.00
   58.9600       0.00   1.26E-06  -1.24E-07       0.00       0.00   2.17E+10   5.99E-09   4247271.       0.00
   59.8400       0.00   2.91E-07  -6.70E-08       0.00       0.00   2.17E+10   4.75E-09   4247271.       0.00
   60.7200       0.00  -1.52E-07  -2.65E-08       0.00       0.00   2.17E+10   2.91E-09   4247271.       0.00
   61.6000       0.00  -2.71E-07  -3.89E-09       0.00       0.00   2.17E+10   1.38E-09   4247271.       0.00
   62.4800       0.00  -2.36E-07   5.59E-09       0.00       0.00   2.17E+10   4.15E-10   4247271.       0.00
   63.3600       0.00  -1.54E-07   7.45E-09       0.00       0.00   2.17E+10  -6.19E-11   4247271.       0.00
   64.2400       0.00  -7.91E-08   5.97E-09       0.00       0.00   2.17E+10  -2.20E-10   4247271.       0.00
   65.1200       0.00  -2.83E-08   3.68E-09       0.00       0.00   2.17E+10  -2.14E-10   4247271.       0.00
   66.0000       0.00  -1.35E-09   1.76E-09       0.00       0.00   2.17E+10  -1.49E-10   4247271.       0.00
   66.8800       0.00   8.99E-09   5.42E-10       0.00       0.00   2.17E+10  -8.19E-11   4247271.       0.00
   67.7600       0.00   1.02E-08  -6.57E-11       0.00       0.00   2.17E+10  -3.32E-11   4247271.       0.00
   68.6400       0.00   7.65E-09  -2.71E-10       0.00       0.00   2.17E+10  -5.59E-12   4247271.       0.00
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   69.5200       0.00   4.49E-09  -2.67E-10       0.00       0.00   2.17E+10   6.23E-12   4247271.       0.00
   70.4000       0.00   2.01E-09  -1.88E-10       0.00       0.00   2.17E+10   8.77E-12   4247271.       0.00
   71.2800       0.00   5.13E-10  -1.04E-10       0.00       0.00   2.17E+10   7.15E-12   4247271.       0.00
   72.1600       0.00  -1.89E-10  -4.27E-11       0.00       0.00   2.17E+10   4.47E-12   4247271.       0.00
   73.0400       0.00  -3.93E-10  -7.67E-12       0.00       0.00   2.17E+10   2.18E-12   4247271.       0.00
   73.9200       0.00  -3.53E-10   7.50E-12       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   74.8000       0.00  -2.36E-10   1.09E-11       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   75.6800       0.00  -1.24E-10   8.98E-12       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   76.5600       0.00  -4.63E-11   5.65E-12       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   77.4400       0.00  -4.26E-12   2.78E-12       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   78.3200       0.00   1.25E-11       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   79.2000       0.00   1.50E-11       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   80.0800       0.00   1.16E-11       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   80.9600       0.00   6.92E-12       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   81.8400       0.00   3.19E-12       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   4247271.       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   2123635.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 4:

Pile-head deflection             =     0.61530006 inches
Computed slope at pile head      =     -0.0064233 radians
Maximum bending moment           =       1093319. inch-lbs
Maximum shear force              =         17000. lbs
Depth of maximum bending moment  =     7.92000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             19
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 4
--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =          17000. lbs
Moment     =              0. in-lbs
Axial Load =         255000. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.61530006      1093319.        17000.
   83.60000    0.61348000      1089391.        17000.
   79.20000    0.61380440      1092289.        17000.
   74.80000    0.61264910      1089072.        17000.
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   70.40000    0.61319497      1090001.        17000.
   66.00000    0.61394643      1091468.        17000.
   61.60000    0.61212961      1089464.        17000.
   57.20000    0.61182394      1089709.        17000.
   52.80000    0.61197488      1089784.        17000.
   48.40000    0.61180308      1088657.        17000.
   44.00000    0.61143403      1089161.        17000.
   39.60000    0.61097070      1088598.        17000.
   35.20000    0.61046821      1087661.        17000.
   30.80000    0.61049462      1087766.        17000.
   26.40000    0.61049923      1087988.        17000.
   22.00000    0.61077950      1087611.        17000.
   17.60000    0.63599666      1074240.        17000.
   13.20000    1.93209641      1144269.       -28017.
    8.80000    -4.7067075       212580.        28159.

--------------------------------------------------------------------------------
            Summary of Pile-head Responses for Conventional Analyses
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment
Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 
 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  
---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
  1  V, lb     17000.   S, rad         0.00       0.00     0.1838       0.00     17000.   -896128.
  2  V, lb     17000.   S, rad         0.00    255000.     0.1578       0.00     17000.   -973254.
  3  V, lb     17000.  M, in-lb        0.00       0.00     0.6904   -0.00757     17000.    943572.
  4  V, lb     17000.  M, in-lb        0.00    255000.     0.6153   -0.00642     17000.   1093319.

Maximum pile-head deflection = 0.6904137881 inches
Maximum pile-head rotation   = -0.0075721608 radians = -0.433853 deg. 

The analysis ended normally. 
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================================================================================

                     LPile for Windows, Version 2022-12.009

                 Analysis of Individual Piles and Drilled Shafts
                Subjected to Lateral Loading Using the p-y Method
                           © 1985-2022 by Ensoft, Inc.
                               All Rights Reserved

================================================================================

This copy of LPile is being used by:

Brendan Lieske
SME

Serial Number of Security Device: 151268597

This copy of LPile is licensed for exclusive use by:

SME-USA, 11 Office Sites, MI/IN/OH

Use of this software by employees of SME-USA
other than those of the office site in 11 Office Sites, MI/IN/OH
is a violation of the software license agreement.

--------------------------------------------------------------------------------
                             Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:
\\Sme-inc\pz\WIP\088549.00\Project Data\LPile\

Name of input data file:      
CUY-17-13.50 Pier Pile B003 Service Limit.lp12d

Name of output report file:   
CUY-17-13.50 Pier Pile B003 Service Limit.lp12o

Name of plot output file:     
CUY-17-13.50 Pier Pile B003 Service Limit.lp12p

Name of runtime message file: 
CUY-17-13.50 Pier Pile B003 Service Limit.lp12r

--------------------------------------------------------------------------------
                            Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  July 3, 2024                Time:  10:53:04

--------------------------------------------------------------------------------
                                  Problem Title
--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                                                                                                                        

Job Number: 088549.00                                                                                                                                                                                             

B-003-0-22 Profile Controls - Service Load
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Client: ODOT                                                                                                                                                                                                      

Engineer: Brendan P. Lieske                                                                                                                                                                                       

Description: Pier Pile Analysis                                                                                                                                                                                   

--------------------------------------------------------------------------------
                          Program Options and Settings
--------------------------------------------------------------------------------

Computational Options:
 - Conventional Analysis
Engineering Units Used for Data Input and Computations:
 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
 - Maximum number of iterations allowed                =          500
 - Deflection tolerance for convergence                =   1.0000E-05 in
 - Maximum allowable deflection                        =     100.0000 in
 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:
 - Static loading specified

 - Use of p-y modification factors for p-y curves not selected
 - Analysis uses layering correction (Method of Georgiadis)
 - No distributed lateral loads are entered
 - Loading by lateral soil movements acting on pile not selected
 - Input of shear resistance at the pile tip not selected
 - Input of moment resistance at the pile tip not selected
 - Computation of pile-head foundation stiffness matrix not selected
 - Push-over analysis of pile not selected
 - Buckling analysis of pile not selected

Output Options:
 - Output files use decimal points to denote decimal symbols.
 - Values of pile-head deflection, bending moment, shear force, and 
   soil reaction are printed for full length of pile.
 - Printing Increment (nodal spacing of output points) = 1
 - No p-y curves to be computed and reported for user-specified depths
 - Print using wide report formats

--------------------------------------------------------------------------------
                     Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Number of pile sections defined                        =            1
Total length of pile                                   =       88.000 ft
Depth of ground surface below top of pile              =       0.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 
the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  
 No.            feet             inches   
-----      -------------     -------------
  1             0.000           16.0000
  2            88.000           16.0000

Input Structural Properties for Pile Sections:
----------------------------------------------

Pile Section No. 1:

   Section 1 is a drilled shaft with permanent casing
   Length of section                                   =    88.000000 ft
   Casing outside diameter                             =    16.000000 in

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 7 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =       0.0000 ft
   Distance from top of pile to bottom of layer        =     3.400000 ft
   Effective unit weight at top of layer               =    59.600000 pcf
   Effective unit weight at bottom of layer            =    59.600000 pcf
   Friction angle at top of layer                      =    33.000000 deg.
   Friction angle at bottom of layer                   =    33.000000 deg.
   Subgrade k at top of layer                          =    60.000000 pci
   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     3.400000 ft
   Distance from top of pile to bottom of layer        =    16.400000 ft
   Effective unit weight at top of layer               =    62.600000 pcf
   Effective unit weight at bottom of layer            =    62.600000 pcf
   Friction angle at top of layer                      =    32.000000 deg.
   Friction angle at bottom of layer                   =    32.000000 deg.
   Subgrade k at top of layer                          =    60.000000 pci
   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    16.400000 ft
   Distance from top of pile to bottom of layer        =    36.400000 ft
   Effective unit weight at top of layer               =    57.600000 pcf
   Effective unit weight at bottom of layer            =    57.600000 pcf
   Undrained cohesion at top of layer                  =        2300. psf
   Undrained cohesion at bottom of layer               =        2300. psf
   Epsilon-50 at top of layer                          =     0.005000 
   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    36.400000 ft
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   Distance from top of pile to bottom of layer        =    47.200000 ft
   Effective unit weight at top of layer               =    55.600000 pcf
   Effective unit weight at bottom of layer            =    55.600000 pcf
   Undrained cohesion at top of layer                  =        1600. psf
   Undrained cohesion at bottom of layer               =        1600. psf
   Epsilon-50 at top of layer                          =     0.007000 
   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    47.200000 ft
   Distance from top of pile to bottom of layer        =    86.400000 ft
   Effective unit weight at top of layer               =    57.600000 pcf
   Effective unit weight at bottom of layer            =    57.600000 pcf
   Undrained cohesion at top of layer                  =        1750. psf
   Undrained cohesion at bottom of layer               =        1750. psf
   Epsilon-50 at top of layer                          =     0.007000 
   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water

   Distance from top of pile to top of layer           =    86.400000 ft
   Distance from top of pile to bottom of layer        =   105.400000 ft
   Effective unit weight at top of layer               =    77.600000 pcf
   Effective unit weight at bottom of layer            =    77.600000 pcf
   Undrained cohesion at top of layer                  =        4400. psf
   Undrained cohesion at bottom of layer               =        4400. psf
   Epsilon-50 at top of layer                          =     0.004000 
   Epsilon-50 at bottom of layer                       =     0.004000 

Layer 7 is massive rock, p-y criteria by Liang et al., 2009

   Distance from top of pile to top of layer           =   105.400000 ft
   Distance from top of pile to bottom of layer        =   150.000000 ft
   Effective unit weight at top of layer               =    92.600000 pcf
   Effective unit weight at bottom of layer            =    92.600000 pcf
   Uniaxial compressive strength at top of layer       =  1000.000000 psi
   Uniaxial compressive strength at bottom of layer    =  1000.000000 psi
   Poisson's ratio at top of layer                     =     0.180000
   Poisson's ratio at bottom of layer                  =     0.180000
   Option 1: Intact rock modulus at top of layer       =       0.0000 psi
             Intact rock modulus at bottom of layer    =       0.0000 psi
   Option 1: Geologic Strength Index for layer         =    50.000000
   Option 2: Rock mass modulus at top of layer         =      380838. psi
             Rock mass modulus at bottom of layer      =      380838. psi
   Option 2 will use the input value of rock mass modulus to compute the p-y curve 
            in massive rock.
   The rock type is (sedimentary) shales, Hoek-Brown Material Constant mi = 6

 (Depth of the lowest soil layer extends 62.000 ft below the pile tip)

--------------------------------------------------------------------------------
                        Summary of Input Soil Properties
--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of     Uniaxial        E50                    Rock Mass    Geologic     Int. Rock   Hoek-Brown                
 Num.           Name             Depth       Unit Wt.                 Friction        qu           or           kpy        Modulus     Strength      Modulus     Material     Poisson's   
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          (p-y Curve Type)        ft           pcf          psf          deg.         psi          krm          pci          psi         Index         psi       Index, mi      Ratio     
-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   
  1            Sand                 0.00      59.6000       --          33.0000       --           --          60.0000       --           --             0.00         0.00         0.00
          (Reese, et al.)         3.4000      59.6000       --          33.0000       --           --          60.0000       --           --             0.00         0.00         0.00
  2            Sand               3.4000      62.6000       --          32.0000       --           --          60.0000       --           --             0.00         0.00         0.00
          (Reese, et al.)        16.4000      62.6000       --          32.0000       --           --          60.0000       --           --             0.00         0.00         0.00
  3         Stiff Clay           16.4000      57.6000        2300.       --           --          0.00500       --           --           --             0.00         0.00         0.00
          w/o Free Water         36.4000      57.6000        2300.       --           --          0.00500       --           --           --             0.00         0.00         0.00
  4         Stiff Clay           36.4000      55.6000        1600.       --           --          0.00700       --           --           --             0.00         0.00         0.00
          w/o Free Water         47.2000      55.6000        1600.       --           --          0.00700       --           --           --             0.00         0.00         0.00
  5         Stiff Clay           47.2000      57.6000        1750.       --           --          0.00700       --           --           --             0.00         0.00         0.00
          w/o Free Water         86.4000      57.6000        1750.       --           --          0.00700       --           --           --             0.00         0.00         0.00
  6         Stiff Clay           86.4000      77.6000        4400.       --           --          0.00400       --           --           --             0.00         0.00         0.00
          w/o Free Water        105.4000      77.6000        4400.       --           --          0.00400       --           --           --             0.00         0.00         0.00
  7           Massive           105.4000      92.6000       --           --        1000.0000       --           --          380838.      50.0000         0.00       6.0000       0.1800
               Rock             150.0000      92.6000       --           --        1000.0000       --           --                       50.0000         0.00       6.0000       0.1800

--------------------------------------------------------------------------------
                               Static Loading Type
--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
                Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 
 No.    Type             1                       2                 Force, lbs      vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 
   1     2     V =       17000. lbs   S =       0.0000 in/in          0.0000000          Yes               Yes
   2     2     V =       17000. lbs   S =       0.0000 in/in            255000.          Yes               Yes
   3     1     V =       17000. lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes
   4     1     V =       17000. lbs   M =       0.0000 in-lbs           255000.          Yes               Yes

V = shear force applied normal to pile axis
M = bending moment applied to pile head
y = lateral deflection normal to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applied to pile head
Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).
Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:
-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile) with Permanent Casing:
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------------------------------------------------------------------------------

Length of Section                                      =    88.000000 ft
Outer Diameter of Casing                               =    16.000000 in
Casing Wall Thickness                                  =     0.250000 in
Moment of Inertia of Steel Casing                      =   383.663935 in^4
Yield Stress of Casing                                 =       50000. psi
Elastic Modulus of Casing                              =    29000000. psi
Number of Reinforcing Bars                             =            0 bars   
Area of Single Reinforcing Bar                         =       0.0000 sq. in.
Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in
Yield Stress of Reinforcing Bars                       =       0.0000 psi
Modulus of Elasticity of Reinforcing Bars              =       0.0000 psi
Gross Area of Pile                                     =   201.061930 sq. in.
Area of Concrete                                       =   188.691909 sq. in.
Cross-sectional Area of Steel Casing                   =    12.370021 sq. in.
Area of All Steel (Casing and Bars)                    =    12.370021 sq. in.
Area Ratio of All Steel to Gross Area of Pile          =         6.15 percent

Axial Structural Capacities:
----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     1260.054 kips    
Tensile Load for Cracking of Concrete                  =     -119.866 kips    
Nominal Axial Tensile Capacity                         =     -618.501 kips    

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =        4000. psi
Modulus of Elasticity of Concrete                      =     3604997. psi
Modulus of Rupture of Concrete                         =   -474.34165 psi
Compression Strain at Peak Stress                      =     0.001886
Tensile Strain at Fracture of Concrete                 =   -0.0001154
Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1                0.000
      2              255.000

Definitions of Run Messages and Notes:
--------------------------------------

  C = concrete in section has cracked in tension.
  Y = stress in reinforcing steel has reached yield stress.
  T = ACI 318 criteria for tension-controlled section met, tensile strain in 
      reinforcement exceeds 0.005 while simultaneously compressive strain in 
      concrete more than 0.003. See ACI 318-14, Section 21.2.3.
  Z = depth of tensile zone in concrete section is less than 10 percent of 
      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.
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Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel    Max Casing  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress        Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi           ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---
   0.00000125    28.9033419     23122674.     8.0000000    0.00001000   -0.00001000     0.0418774       0.00000     0.2871000    
   0.00000250    57.7542839     23101714.     8.0000000    0.00002000   -0.00002000     0.0835345       0.00000     0.5742000    
   0.00000375    86.5528259     23080754.     8.0000000    0.00003000   -0.00003000     0.1249712       0.00000     0.8613000    
   0.00000500   115.2989680     23059794.     8.0000000    0.00004000   -0.00004000     0.1661875       0.00000     1.1484000    
   0.00000625   143.9927102     23038834.     8.0000000    0.00005000   -0.00005000     0.2071834       0.00000     1.4355000    
   0.00000750   172.6340525     23017874.     8.0000000    0.00006000   -0.00006000     0.2479590       0.00000     1.7226000    
   0.00000875   201.2229948     22996914.     8.0000000    0.00007000   -0.00007000     0.2885142       0.00000     2.0097000    
   0.00001000   229.7595373     22975954.     8.0000000    0.00008000   -0.00008000     0.3288490       0.00000     2.2968000    
   0.00001125   258.2436798     22954994.     8.0000000    0.00009000   -0.00009000     0.3689635       0.00000     2.5839000    
   0.00001250   286.6754223     22934034.     8.0000000     0.0001000   -0.00010000     0.4088576       0.00000     2.8710000    
   0.00001375   315.0547650     22913074.     8.0000000     0.0001100     -0.000110     0.4485313       0.00000     3.1581000    
   0.00001500   315.0547650     21003651.     6.1265455    0.00009190     -0.000148     0.3754186       0.00000     -4.260153 C  
   0.00001625   315.0547650     19387986.     6.1277790    0.00009958     -0.000160     0.4059492       0.00000     -4.614584 C  
   0.00001750   315.0547650     18003129.     6.1290144     0.0001073     -0.000173     0.4363631       0.00000     -4.968925 C  
   0.00001875   315.0547650     16802921.     6.1302515     0.0001149     -0.000185     0.4666602       0.00000     -5.323176 C  
   0.00002000   315.0547650     15752738.     6.1314904     0.0001226     -0.000197     0.4968404       0.00000     -5.677336 C  
   0.00002125   315.0547650     14826107.     6.1327311     0.0001303     -0.000210     0.5269036       0.00000     -6.031404 C  
   0.00002250   330.0087250     14667054.     6.1339736     0.0001380     -0.000222     0.5568496       0.00000     -6.385382 C  
   0.00002375   348.2686053     14663941.     6.1352179     0.0001457     -0.000234     0.5866782       0.00000     -6.739269 C  
   0.00002500   366.5206047     14660824.     6.1364640     0.0001534     -0.000247     0.6163894       0.00000     -7.093064 C  
   0.00002625   384.7647083     14657703.     6.1377119     0.0001611     -0.000259     0.6459830       0.00000     -7.446767 C  
   0.00002750   403.0009009     14654578.     6.1389617     0.0001688     -0.000271     0.6754589       0.00000     -7.800378 C  
   0.00002875   421.2291676     14651449.     6.1402133     0.0001765     -0.000283     0.7048169       0.00000     -8.153897 C  
   0.00003000   439.4494932     14648316.     6.1414667     0.0001842     -0.000296     0.7340569       0.00000     -8.507324 C  
   0.00003125   457.6618624     14645180.     6.1427219     0.0001920     -0.000308     0.7631787       0.00000     -8.860658 C  
   0.00003250   475.8662601     14642039.     6.1439790     0.0001997     -0.000320     0.7921823       0.00000     -9.213900 C  
   0.00003375   494.0626709     14638894.     6.1452380     0.0002074     -0.000333     0.8210675       0.00000     -9.567048 C  
   0.00003500   512.2510794     14635745.     6.1464988     0.0002151     -0.000345     0.8498341       0.00000     -9.920104 C  
   0.00003625   530.4314702     14632592.     6.1477615     0.0002229     -0.000357     0.8784821       0.00000    -10.273066 C  
   0.00003750   548.6038278     14629435.     6.1490260     0.0002306     -0.000369     0.9070112       0.00000    -10.625934 C  
   0.00003875   566.7681368     14626274.     6.1502925     0.0002383     -0.000382     0.9354214       0.00000    -10.978709 C  
   0.00004000   584.9243814     14623110.     6.1515608     0.0002461     -0.000394     0.9637124       0.00000    -11.331389 C  
   0.00004125   603.0725461     14619941.     6.1528309     0.0002538     -0.000406     0.9918842       0.00000    -11.683976 C  
   0.00004250   621.2126151     14616767.     6.1541030     0.0002615     -0.000418     1.0199367       0.00000    -12.036468 C  
   0.00004375   639.3445727     14613590.     6.1553770     0.0002693     -0.000431     1.0478696       0.00000    -12.388865 C  
   0.00004500   657.4684030     14610409.     6.1566529     0.0002770     -0.000443     1.0756828       0.00000    -12.741168 C  
   0.00004625   675.5840901     14607224.     6.1579306     0.0002848     -0.000455     1.1033762       0.00000    -13.093375 C  
   0.00004750   693.6916180     14604034.     6.1592103     0.0002926     -0.000467     1.1309497       0.00000    -13.445488 C  
   0.00004875   711.7909831     14600841.     6.1604839     0.0003003     -0.000480     1.1584017       0.00000    -13.797516 C  
   0.00005125   747.9651747     14594442.     6.1630109     0.0003159     -0.000504     1.2129399       0.00000    -14.501325 C  
   0.00005375   784.1064944     14588028.     6.1655454     0.0003314     -0.000529     1.2669953       0.00000    -15.204756 C  
   0.00005625   820.2148141     14581597.     6.1680875     0.0003470     -0.000553     1.3205669       0.00000    -15.907807 C  
   0.00005875   856.2900048     14575149.     6.1706371     0.0003625     -0.000577     1.3736534       0.00000    -16.610477 C  
   0.00006125   892.3319365     14568685.     6.1731944     0.0003781     -0.000602     1.4262537       0.00000    -17.312763 C  
   0.00006375   928.3404783     14562204.     6.1757594     0.0003937     -0.000626     1.4783667       0.00000    -18.014665 C  
   0.00006625   964.3154981     14555706.     6.1783320     0.0004093     -0.000651     1.5299911       0.00000    -18.716179 C  
   0.00006875         1000.     14549191.     6.1809125     0.0004249     -0.000675     1.5811257       0.00000    -19.417305 C  
   0.00007125         1036.     14542659.     6.1835008     0.0004406     -0.000699     1.6317694       0.00000    -20.118041 C  
   0.00007375         1072.     14536110.     6.1860969     0.0004562     -0.000724     1.6819211       0.00000    -20.818385 C  
   0.00007625         1108.     14529543.     6.1887010     0.0004719     -0.000748     1.7315793       0.00000    -21.518335 C  
   0.00007875         1144.     14522960.     6.1913131     0.0004876     -0.000772     1.7807430       0.00000    -22.217889 C  
   0.00008125         1179.     14516359.     6.1939331     0.0005033     -0.000797     1.8294110       0.00000    -22.917045 C  
   0.00008375         1215.     14509740.     6.1965613     0.0005190     -0.000821     1.8775819       0.00000    -23.615802 C  
   0.00008625         1251.     14503104.     6.1991975     0.0005347     -0.000845     1.9252546       0.00000    -24.314157 C  
   0.00008875         1287.     14496450.     6.2018420     0.0005504     -0.000870     1.9724277       0.00000    -25.012109 C  
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   0.00009125         1322.     14489778.     6.2044946     0.0005662     -0.000894     2.0191001       0.00000    -25.709656 C  
   0.00009375         1358.     14483088.     6.2071556     0.0005819     -0.000918     2.0652705       0.00000    -26.406796 C  
   0.00009625         1393.     14476380.     6.2098248     0.0005977     -0.000942     2.1109375       0.00000    -27.103526 C  
   0.00009875         1429.     14469654.     6.2125025     0.0006135     -0.000967     2.1561000       0.00000    -27.799846 C  
    0.0001013         1464.     14462909.     6.2151886     0.0006293     -0.000991     2.2007565       0.00000    -28.495752 C  
    0.0001038         1500.     14456147.     6.2178831     0.0006451     -0.001015     2.2449059       0.00000    -29.191244 C  
    0.0001063         1535.     14449365.     6.2205863     0.0006609     -0.001039     2.2885467       0.00000    -29.886318 C  
    0.0001088         1571.     14442566.     6.2232980     0.0006768     -0.001063     2.3316777       0.00000    -30.580974 C  
    0.0001113         1606.     14435747.     6.2260184     0.0006926     -0.001087     2.3742976       0.00000    -31.275208 C  
    0.0001138         1641.     14428910.     6.2287475     0.0007085     -0.001111     2.4164049       0.00000    -31.969019 C  
    0.0001163         1677.     14422053.     6.2314853     0.0007244     -0.001136     2.4579983       0.00000    -32.662405 C  
    0.0001188         1712.     14415178.     6.2342320     0.0007403     -0.001160     2.4990765       0.00000    -33.355363 C  
    0.0001213         1747.     14408283.     6.2369876     0.0007562     -0.001184     2.5396381       0.00000    -34.047892 C  
    0.0001238         1782.     14401369.     6.2397521     0.0007722     -0.001208     2.5796817       0.00000    -34.739989 C  
    0.0001263         1817.     14394436.     6.2425257     0.0007881     -0.001232     2.6192059       0.00000    -35.431653 C  
    0.0001288         1852.     14387483.     6.2453083     0.0008041     -0.001256     2.6582093       0.00000    -36.122880 C  
    0.0001313         1887.     14380511.     6.2481000     0.0008201     -0.001280     2.6966905       0.00000    -36.813669 C  
    0.0001338         1922.     14373518.     6.2509009     0.0008361     -0.001304     2.7346481       0.00000    -37.504018 C  
    0.0001363         1957.     14366506.     6.2537111     0.0008521     -0.001328     2.7720807       0.00000    -38.193924 C  
    0.0001388         1992.     14359474.     6.2565306     0.0008681     -0.001352     2.8089867       0.00000    -38.883385 C  
    0.0001413         2027.     14352422.     6.2593594     0.0008841     -0.001376     2.8453647       0.00000    -39.572399 C  
    0.0001438         2062.     14345349.     6.2621977     0.0009002     -0.001400     2.8812133       0.00000    -40.260963 C  
    0.0001463         2097.     14338256.     6.2650455     0.0009163     -0.001424     2.9165310       0.00000    -40.949076 C  
    0.0001488         2132.     14331142.     6.2679028     0.0009324     -0.001448     2.9513162       0.00000    -41.636734 C  
    0.0001588         2271.     14302480.     6.2794292     0.0009969     -0.001543     3.0851028       0.00000    -44.382777 C  
    0.0001688         2409.     14273478.     6.2911141     0.0010616     -0.001638     3.2102483       0.00000    -47.121360 C  
    0.0001788         2546.     14244127.     6.3029619     0.0011267     -0.001733     3.3266514       0.00000    -49.852321 C  
    0.0001888         2663.     14107880.     6.2948286     0.0011881     -0.001832     3.4281248       0.00000    -50.000000 CY 
    0.0001988         2756.     13865633.     6.2656203     0.0012453     -0.001935     3.5149099       0.00000    -50.000000 CY 
    0.0002088         2835.     13583103.     6.2271715     0.0012999     -0.002040     3.5911567       0.00000    -50.000000 CY 
    0.0002188         2905.     13281364.     6.1833056     0.0013526     -0.002147     3.6584711       0.00000    -50.000000 CY 
    0.0002288         2968.     12973720.     6.1361879     0.0014037     -0.002256     3.7179118       0.00000    -50.000000 CY 
    0.0002388         3024.     12665024.     6.0866979     0.0014532     -0.002367     3.7701425       0.00000    -50.000000 CY 
    0.0002488         3075.     12361017.     6.0366080     0.0015016     -0.002478     3.8159958       0.00000    -50.000000 CY 
    0.0002588         3122.     12063842.     5.9861817     0.0015489     -0.002591     3.8558780       0.00000    -50.000000 CY 
    0.0002688         3164.     11774704.     5.9353039     0.0015951     -0.002705     3.8901017       0.00000    -50.000000 CY 
    0.0002788         3204.     11495126.     5.8851977     0.0016405     -0.002820     3.9192105       0.00000    -50.000000 CY 
    0.0002888         3241.     11224812.     5.8357589     0.0016851     -0.002935     3.9434422       0.00000    -50.000000 CY 
    0.0002988         3276.     10964087.     5.7863563     0.0017287     -0.003051     3.9629669       0.00000    -50.000000 CY 
    0.0003088         3307.     10710113.     5.7400431     0.0017722     -0.003168     3.9783624       0.00000    50.0000000 CY 
    0.0003188         3334.     10460823.     5.6985259     0.0018164     -0.003284     3.9897756       0.00000    50.0000000 CY 
    0.0003288         3358.     10215614.     5.6610944     0.0018611     -0.003399     3.9970199       0.00000    50.0000000 CY 
    0.0003388         3380.      9976843.     5.6269309     0.0019061     -0.003514     3.9999409       0.00000    50.0000000 CY 
    0.0003488         3399.      9745757.     5.5955927     0.0019515     -0.003629     3.9996149       0.00000    50.0000000 CY 
    0.0003588         3416.      9523000.     5.5662590     0.0019969     -0.003743     3.9987849       0.00000    50.0000000 CY 
    0.0003688         3432.      9308170.     5.5389169     0.0020425     -0.003858     3.9972709       0.00000    50.0000000 CY 
    0.0003788         3447.      9100662.     5.5135311     0.0020882     -0.003972     3.9998848       0.00000    50.0000000 CY 
    0.0003888         3460.      8901054.     5.4887163     0.0021337     -0.004086     3.9988175       0.00000    50.0000000 CY 
    0.0003988         3472.      8708397.     5.4658986     0.0021795     -0.004200     3.9980699       0.00000    50.0000000 CY 
    0.0004088         3484.      8523221.     5.4442003     0.0022253     -0.004315     3.9995204       0.00000    50.0000000 CY 
    0.0004188         3494.      8344491.     5.4239346     0.0022713     -0.004429     3.9971332       0.00000    50.0000000 CY 
    0.0004288         3504.      8172419.     5.4045088     0.0023172     -0.004543     3.9997475       0.00000    50.0000000 CY 
    0.0004388         3513.      8006495.     5.3866025     0.0023634     -0.004657     3.9972566       0.00000    50.0000000 CY 
    0.0004488         3521.      7846958.     5.3693480     0.0024095     -0.004771     3.9997377       0.00000    50.0000000 CY 
    0.0004588         3529.      7692389.     5.3530585     0.0024557     -0.004884     3.9966663       0.00000    50.0000000 CY 
    0.0004688         3536.      7543789.     5.3370328     0.0025017     -0.004998     3.9994541       0.00000    50.0000000 CY 
    0.0004788         3543.      7400062.     5.3219576     0.0025479     -0.005112     3.9967029       0.00000    50.0000000 CY 
    0.0004888         3549.      7261361.     5.3077013     0.0025941     -0.005226     3.9986203       0.00000    50.0000000 CY 
    0.0004988         3555.      7127694.     5.2938021     0.0026403     -0.005340     3.9999812       0.00000    50.0000000 CY 
    0.0005088         3560.      6998088.     5.2811275     0.0026868     -0.005453     3.9966978       0.00000    50.0000000 CY 
    0.0005188         3565.      6873062.     5.2688905     0.0027332     -0.005567     3.9993233       0.00000    50.0000000 CY 
    0.0005288         3570.      6752275.     5.2568684     0.0027796     -0.005680     3.9984329       0.00000    50.0000000 CY 
    0.0005388         3575.      6635114.     5.2460219     0.0028263     -0.005794     3.9970441       0.00000    50.0000000 CY 
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    0.0005488         3579.      6521915.     5.2355609     0.0028730     -0.005907     3.9994075       0.00000    50.0000000 CY 
    0.0006088         3599.      5912613.     5.1804388     0.0031536     -0.006586     3.9974551       0.00000    50.0000000 CY 
    0.0006688         3613.      5403248.     5.1373912     0.0034356     -0.007264     3.9999948       0.00000    50.0000000 CY 
    0.0007288         3623.      4971935.     5.1043568     0.0037198     -0.007940     3.9917765       0.00000    50.0000000 CY 
    0.0007888         3629.      4600505.     5.0821898     0.0040086     -0.008611     3.9916478       0.00000    50.0000000 CY 

Axial Thrust Force =    255.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel    Max Casing  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress        Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi           ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---
   0.00000125    27.1003158     21680253.   191.7403380     0.0002397     0.0002197     0.9515544       0.00000     6.9476873    
   0.00000250    54.2004074     21680163.    99.8757959     0.0002497     0.0002097     0.9881508       0.00000     7.2351952    
   0.00000375    81.3000510     21680014.    69.2567828     0.0002597     0.0001997     1.0245604       0.00000     7.5229751    
   0.00000500   108.3990222     21679804.    53.9491519     0.0002697     0.0001897     1.0607828       0.00000     7.8110270    
   0.00000625   135.4970972     21679536.    44.7660740     0.0002798     0.0001798     1.0968171       0.00000     8.0993509    
   0.00000750   162.5940516     21679207.    38.6452727     0.0002898     0.0001698     1.1326630       0.00000     8.3879468    
   0.00000875   189.6896615     21678818.    34.2743438     0.0002999     0.0001599     1.1683196       0.00000     8.6768148    
   0.00001000   216.7837027     21678370.    30.9970852     0.0003100     0.0001500     1.2037864       0.00000     8.9659547    
   0.00001125   243.8759508     21677862.    28.4489401     0.0003201     0.0001401     1.2390627       0.00000     9.2553668    
   0.00001250   270.9661818     21677295.    26.4111747     0.0003301     0.0001301     1.2741479       0.00000     9.5450509    
   0.00001375   298.0541714     21676667.    24.7445945     0.0003402     0.0001202     1.3090415       0.00000     9.8350071    
   0.00001500   325.1396952     21675980.    23.3564033     0.0003503     0.0001103     1.3437427       0.00000    10.1252355    
   0.00001625   352.2225289     21675233.    22.1823576     0.0003605     0.0001005     1.3782509       0.00000    10.4157361    
   0.00001750   379.3024481     21674426.    21.1765691     0.0003706    0.00009059     1.4125655       0.00000    10.7065089    
   0.00001875   406.3792283     21673559.    20.3053864     0.0003807    0.00008073     1.4466859       0.00000    10.9975539    
   0.00002000   433.4526451     21672632.    19.5435711     0.0003909    0.00007087     1.4806114       0.00000    11.2888713    
   0.00002125   460.5224738     21671646.    18.8718231     0.0004010    0.00006103     1.5143415       0.00000    11.5804610    
   0.00002250   487.5884899     21670600.    18.2751312     0.0004112    0.00005119     1.5478754       0.00000    11.8723232    
   0.00002375   514.6504685     21669493.    17.7416446     0.0004214    0.00004136     1.5812125       0.00000    12.1644578    
   0.00002500   541.7081849     21668327.    17.2618825     0.0004315    0.00003155     1.6143523       0.00000    12.4568649    
   0.00002625   568.7614142     21667101.    16.8281702     0.0004417    0.00002174     1.6472940       0.00000    12.7495446    
   0.00002750   595.8099314     21665816.    16.4342281     0.0004519    0.00001194     1.6800371       0.00000    13.0424970    
   0.00002875   622.8535116     21664470.    16.0748689     0.0004622    0.00000215     1.7125809       0.00000    13.3357220    
   0.00003000   649.8919292     21663064.    15.7457698     0.0004724   -0.00000763     1.7449248       0.00000    13.6292198    
   0.00003125   676.9246065     21661587.    15.4432984     0.0004826   -0.00001740     1.7770680       0.00000    13.9229892    
   0.00003250   703.9490631     21659971.    15.1643732     0.0004928   -0.00002716     1.8090090       0.00000    14.2170218    
   0.00003375   730.9615690     21658121.    14.9063643     0.0005031   -0.00003691     1.8407456       0.00000    14.5113041    
   0.00003500   757.9581718     21655948.    14.6670159     0.0005133   -0.00004665     1.8722758       0.00000    14.8058212    
   0.00003625   784.9352015     21653385.    14.4443839     0.0005236   -0.00005639     1.9035974       0.00000    15.1005587    
   0.00003750   811.8891584     21650378.    14.2367836     0.0005339   -0.00006612     1.9347084       0.00000    15.3955023    
   0.00003875   838.8169779     21646890.    14.0427487     0.0005442   -0.00007584     1.9656068       0.00000    15.6906380    
   0.00004000   865.7158723     21642897.    13.8609971     0.0005544   -0.00008556     1.9962913       0.00000    15.9859560    
   0.00004125   892.5833714     21638385.    13.6904028     0.0005647   -0.00009527     2.0267600       0.00000    16.2814439    
   0.00004250   919.4172720     21633348.    13.5299731     0.0005750     -0.000105     2.0570116       0.00000    16.5770915    
   0.00004375   946.2156276     21627786.    13.3788294     0.0005853     -0.000115     2.0870447       0.00000    16.8728896    
   0.00004500   946.4841906     21032982.    13.1490453     0.0005917     -0.000128     2.1054290       0.00000    17.0551042 C  
   0.00004625   968.8944827     20949070.    13.0016876     0.0006013     -0.000139     2.1331175       0.00000    17.3312136 C  
   0.00004750   991.0437523     20864079.    12.8612128     0.0006109     -0.000149     2.1604829       0.00000    17.6061208 C  
   0.00004875         1013.     20778235.    12.7270911     0.0006204     -0.000160     2.1875278       0.00000    17.8798245 C  
   0.00005125         1056.     20604477.    12.4759709     0.0006394     -0.000181     2.2406559       0.00000    18.4235113 C  
   0.00005375         1098.     20432711.    12.2458241     0.0006582     -0.000202     2.2926383       0.00000    18.9634781 C  
   0.00005625         1140.     20261856.    12.0335131     0.0006769     -0.000223     2.3434386       0.00000    19.4991675 C  
   0.00005875         1181.     20094747.    11.8373071     0.0006954     -0.000245     2.3931617       0.00000    20.0315119 C  
   0.00006125         1221.     19931930.    11.6553738     0.0007139     -0.000266     2.4418443       0.00000    20.5607572 C  
   0.00006375         1261.     19773658.    11.4861336     0.0007322     -0.000288     2.4895162       0.00000    21.0870895 C  
   0.00006625         1300.     19620141.    11.3282580     0.0007505     -0.000310     2.5362081       0.00000    21.6107157 C  
   0.00006875         1339.     19471546.    11.1806238     0.0007687     -0.000331     2.5819516       0.00000    22.1318688 C  
   0.00007125         1377.     19328001.    11.0422774     0.0007868     -0.000353     2.6267791       0.00000    22.6508057 C  
   0.00007375         1415.     19189598.    10.9124058     0.0008048     -0.000375     2.6707236       0.00000    23.1678081 C  
   0.00007625         1453.     19056391.    10.7903145     0.0008228     -0.000397     2.7138184       0.00000    23.6831831 C  
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   0.00007875         1491.     18927187.    10.6749837     0.0008407     -0.000419     2.7560185       0.00000    24.1962943 C  
   0.00008125         1528.     18802720.    10.5661104     0.0008585     -0.000442     2.7973938       0.00000    24.7078978 C  
   0.00008375         1565.     18683335.    10.4633704     0.0008763     -0.000464     2.8379992       0.00000    25.2186111 C  
   0.00008625         1601.     18567504.    10.3658080     0.0008941     -0.000486     2.8777565       0.00000    25.7273776 C  
   0.00008875         1638.     18456081.    10.2733772     0.0009118     -0.000508     2.9167502       0.00000    26.2352049 C  
   0.00009125         1674.     18348756.    10.1856729     0.0009294     -0.000531     2.9549876       0.00000    26.7421371 C  
   0.00009375         1710.     18244772.    10.1021094     0.0009471     -0.000553     2.9924308       0.00000    27.2476101 C  
   0.00009625         1746.     18144862.    10.0227681     0.0009647     -0.000575     3.0291670       0.00000    27.7527516 C  
   0.00009875         1782.     18047872.     9.9469417     0.0009823     -0.000598     3.0651193       0.00000    28.2564545 C  
    0.0001013         1818.     17954483.     9.8747579     0.0009998     -0.000620     3.1003725       0.00000    28.7598582 C  
    0.0001038         1853.     17864091.     9.8057762     0.0010173     -0.000643     3.1348917       0.00000    29.2624293 C  
    0.0001063         1889.     17776484.     9.7397673     0.0010349     -0.000665     3.1686793       0.00000    29.7641582 C  
    0.0001088         1924.     17692325.     9.6769215     0.0010524     -0.000688     3.2018204       0.00000    30.2662915 C  
    0.0001113         1959.     17609881.     9.6162785     0.0010698     -0.000710     3.2341590       0.00000    30.7664188 C  
    0.0001138         1994.     17530589.     9.5584623     0.0010873     -0.000733     3.2658623       0.00000    31.2670780 C  
    0.0001163         2029.     17453802.     9.5030552     0.0011047     -0.000755     3.2968793       0.00000    31.7674751 C  
    0.0001188         2064.     17378824.     9.4496152     0.0011221     -0.000778     3.3271513       0.00000    32.2666128 C  
    0.0001213         2098.     17306496.     9.3985297     0.0011396     -0.000800     3.3567883       0.00000    32.7662806 C  
    0.0001238         2133.     17236395.     9.3495072     0.0011570     -0.000823     3.3857576       0.00000    33.2659443 C  
    0.0001263         2167.     17167722.     9.3020371     0.0011744     -0.000846     3.4139797       0.00000    33.7641838 C  
    0.0001288         2202.     17101298.     9.2565524     0.0011918     -0.000868     3.4415671       0.00000    34.2629527 C  
    0.0001313         2236.     17036995.     9.2129400     0.0012092     -0.000891     3.4685176       0.00000    34.7622534 C  
    0.0001338         2270.     16974011.     9.1706678     0.0012266     -0.000913     3.4947432       0.00000    35.2604281 C  
    0.0001363         2304.     16912652.     9.1298970     0.0012439     -0.000936     3.5202953       0.00000    35.7584058 C  
    0.0001388         2338.     16853116.     9.0907277     0.0012613     -0.000959     3.5452106       0.00000    36.2569160 C  
    0.0001413         2372.     16795303.     9.0530755     0.0012787     -0.000981     3.5694872       0.00000    36.7559610 C  
    0.0001438         2406.     16738616.     9.0165110     0.0012961     -0.001004     3.5930548       0.00000    37.2540806 C  
    0.0001463         2440.     16683221.     8.9811316     0.0013135     -0.001027     3.6159465       0.00000    37.7519249 C  
    0.0001488         2474.     16629324.     8.9470660     0.0013309     -0.001049     3.6381992       0.00000    38.2503062 C  
    0.0001588         2608.     16426112.     8.8218158     0.0014005     -0.001140     3.7206199       0.00000    40.2451351 C  
    0.0001688         2741.     16240450.     8.7121599     0.0014702     -0.001230     3.7925239       0.00000    42.2436328 C  
    0.0001788         2872.     16068951.     8.6150567     0.0015399     -0.001320     3.8537909       0.00000    44.2436008 C  
    0.0001888         3003.     15910367.     8.5294000     0.0016099     -0.001410     3.9045072       0.00000    46.2498982 C  
    0.0001988         3133.     15762364.     8.4531565     0.0016801     -0.001500     3.9445409       0.00000    48.2607786 C  
    0.0002088         3261.     15620684.     8.3862859     0.0017506     -0.001589     3.9739118       0.00000    50.0000000 CY 
    0.0002188         3378.     15441551.     8.3370279     0.0018237     -0.001676     3.9927967       0.00000    50.0000000 CY 
    0.0002288         3483.     15226412.     8.3022980     0.0018992     -0.001761     3.9999670       0.00000    50.0000000 CY 
    0.0002388         3566.     14937763.     8.2635277     0.0019729     -0.001847     3.9999119       0.00000    50.0000000 CY 
    0.0002488         3633.     14604147.     8.2220943     0.0020452     -0.001935     3.9995447       0.00000    50.0000000 CY 
    0.0002588         3689.     14255586.     8.1806458     0.0021167     -0.002023     3.9991312       0.00000    50.0000000 CY 
    0.0002688         3736.     13902251.     8.1413508     0.0021880     -0.002112     3.9995144       0.00000    50.0000000 CY 
    0.0002788         3778.     13552032.     8.1042056     0.0022590     -0.002201     3.9999550       0.00000    50.0000000 CY 
    0.0002888         3814.     13207699.     8.0688879     0.0023299     -0.002290     3.9985200       0.00000    50.0000000 CY 
    0.0002988         3845.     12871766.     8.0352239     0.0024005     -0.002379     3.9985874       0.00000    50.0000000 CY 
    0.0003088         3873.     12545548.     8.0036472     0.0024711     -0.002469     3.9988019       0.00000    50.0000000 CY 
    0.0003188         3898.     12230331.     7.9742730     0.0025418     -0.002558     3.9987778       0.00000    50.0000000 CY 
    0.0003288         3921.     11926061.     7.9467938     0.0026125     -0.002647     3.9985053       0.00000    50.0000000 CY 
    0.0003388         3941.     11632686.     7.9209697     0.0026832     -0.002737     3.9979075       0.00000    50.0000000 CY 
    0.0003488         3958.     11350197.     7.8961027     0.0027538     -0.002826     3.9991864       0.00000    50.0000000 CY 
    0.0003588         3974.     11078186.     7.8730969     0.0028245     -0.002916     3.9999110       0.00000    50.0000000 CY 
    0.0003688         3989.     10816822.     7.8515052     0.0028952     -0.003005     3.9993777       0.00000    50.0000000 CY 
    0.0003788         4002.     10565813.     7.8311677     0.0029661     -0.003094     3.9980809       0.00000    50.0000000 CY 
    0.0003888         4013.     10324111.     7.8124669     0.0030371     -0.003183     3.9999606       0.00000    50.0000000 CY 
    0.0003988         4024.     10091692.     7.7946839     0.0031081     -0.003272     3.9994439       0.00000    50.0000000 CY 
    0.0004088         4034.      9868201.     7.7781732     0.0031793     -0.003361     3.9974482       0.00000    50.0000000 CY 
    0.0004188         4042.      9653374.     7.7628252     0.0032507     -0.003449     3.9999072       0.00000    50.0000000 CY 
    0.0004288         4050.      9446624.     7.7480697     0.0033220     -0.003538     3.9982737       0.00000    50.0000000 CY 
    0.0004388         4057.      9247295.     7.7338911     0.0033932     -0.003627     3.9999939       0.00000    50.0000000 CY 
    0.0004488         4064.      9055516.     7.7208864     0.0034647     -0.003715     3.9984590       0.00000    50.0000000 CY 
    0.0004588         4069.      8870828.     7.7085921     0.0035363     -0.003804     3.9999976       0.00000    50.0000000 CY 
    0.0004688         4075.      8692526.     7.6971971     0.0036081     -0.003892     3.9981368       0.00000    50.0000000 CY 
    0.0004788         4079.      8521100.     7.6864616     0.0036799     -0.003980     3.9999528       0.00000    50.0000000 CY 
    0.0004888         4084.      8355055.     7.6765607     0.0037519     -0.004068     3.9971611       0.00000    50.0000000 CY 
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    0.0004988         4087.      8195361.     7.6673764     0.0038241     -0.004156     3.9996648       0.00000    50.0000000 CY 

--------------------------------------------------------------------------------
   Summary of Results for Nominal Moment Capacity for Section 1
--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.
  No.              kips                 in-kip               Strain            Strain
 ----         ----------------     ------------------     ------------    ------------
   1                 0.000              3588.135           0.00300000     -0.00621448
   2               255.000              4007.390           0.00300000     -0.00313645

Note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318, 
or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.
Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 
 No.                      kips         in-kips        kips         in-kips      kip-in^2  
-----  ------------   ------------  ------------  ------------  ------------  ------------
   1       0.65             0.0000         3588.        0.0000         2332.     14289511.
   2       0.65         255.000000         4007.    165.750000         2605.     16430420.

   1       0.75             0.0000         3588.        0.0000         2691.     14034271.
   2       0.75         255.000000         4007.    191.250000         3006.     15907558.

   1       0.90             0.0000         3588.        0.0000         3229.     11311575.
   2       0.90         255.000000         4007.    229.500000         3607.     14735452.

--------------------------------------------------------------------------------
           Layering Correction Equivalent Depths of Soil & Rock Layers
--------------------------------------------------------------------------------

         Top of    Equivalent                                                
          Layer     Top Depth  Same Layer  Layer is        F0          F1    
Layer     Below       Below      Type As    Rock or     Integral    Integral 
 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer
           ft          ft         Above    Rock Layer      lbs         lbs   
-----  ----------  ----------  ----------  ----------  ----------  ----------
  1          0.00        0.00      N.A.        No            0.00       5335.
  2        3.4000      3.5252      Yes         No           5335.     211227.
  3       16.4000     12.7127      No          No         216562.     548691.
  4       36.4000     44.7086      Yes         No         765253.     207544.
  5       47.2000     51.2193      Yes         No         972797.     825160.
  6       86.4000     39.2039      Yes         No        1797957.      84395.
  7      105.4000    105.4000      No          Yes         N.A.          N.A.    
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Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 
       for Layer n. Layering correction equivalent depths are computed only 
       for soil types with both shallow-depth and deep-depth expressions for 
       peak lateral load transfer. These soil types are soft and stiff clays, 
       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      17000.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =          0.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.1882   -904120.     17000.       0.00       0.00   1.46E+10       0.00       0.00       0.00
    0.8800     0.1847   -724600.     16772.  -5.90E-04       0.00   1.46E+10    -43.194      2469.       0.00
    1.7600     0.1757   -549897.     16070.   -0.00105       0.00   1.46E+10    -89.658      5388.       0.00
    2.6400     0.1625   -385192.     14929.   -0.00139       0.00   1.47E+10   -126.443      8216.       0.00
    3.5200     0.1464   -234587.     13518.   -0.00158       0.00   2.30E+10   -140.904     10164.       0.00
    4.4000     0.1291    -99694.     11984.   -0.00166       0.00   2.31E+10   -149.638     12238.       0.00
    5.2800     0.1114     18512.     10434.   -0.00168       0.00   2.31E+10   -143.870     13641.       0.00
    6.1600    0.09371    120674.      8832.   -0.00164       0.00   2.31E+10   -159.485     17971.       0.00
    7.0400    0.07664    205052.      7074.   -0.00157       0.00   2.30E+10   -173.448     23900.       0.00
    7.9200    0.06055    270087.      5177.   -0.00146       0.00   2.29E+10   -185.964     32431.       0.00
    8.8000    0.04578    314386.      3191.   -0.00131       0.00   1.91E+10   -190.134     43857.       0.00
    9.6800    0.03284    337481.      1210.   -0.00110       0.00   1.47E+10   -185.108     59519.       0.00
   10.5600    0.02247    339935.   -669.698  -8.60E-04       0.00   1.47E+10   -170.844     80290.       0.00
   11.4400    0.01468    323337.     -2210.  -6.22E-04       0.00   1.47E+10   -120.936     86981.       0.00
   12.3200    0.00934    293254.     -3286.  -4.38E-04       0.00   2.29E+10    -82.862     93671.       0.00
   13.2000    0.00543    253930.     -3996.  -3.12E-04       0.00   2.30E+10    -51.575    100362.       0.00
   14.0800    0.00275    208854.     -4415.  -2.06E-04       0.00   2.30E+10    -27.831    107053.       0.00
   14.9600    0.00108    160676.     -4624.  -1.21E-04       0.00   2.30E+10    -11.600    113744.       0.00
   15.8400   1.87E-04    111203.     -4696.  -5.88E-05       0.00   2.31E+10     -2.130    120435.       0.00
   16.7200  -1.66E-04     61493.     -4132.  -1.93E-05       0.00   2.31E+10   108.9934   6947369.       0.00
   17.6000  -2.21E-04     23937.     -2755.   2.02E-07       0.00   2.31E+10   151.7929   7244544.       0.00
   18.4800  -1.61E-04      3309.     -1345.   6.42E-06       0.00   2.31E+10   115.2744   7541693.       0.00
   19.3600  -8.56E-05     -4466.   -411.329   6.16E-06       0.00   2.31E+10    61.5260   7590000.       0.00
   20.2400  -3.13E-05     -5379.    32.4244   3.91E-06       0.00   2.31E+10    22.5183   7590000.       0.00
   21.1200  -3.00E-06     -3781.   162.6997   1.82E-06       0.00   2.31E+10     2.1550   7590000.       0.00
   22.0000   7.10E-06     -1943.   147.1354   5.13E-07       0.00   2.31E+10     -5.103   7590000.       0.00
   22.8800   7.83E-06   -673.290    90.4802  -8.46E-08       0.00   2.31E+10     -5.627   7590000.       0.00
   23.7600   5.31E-06    -31.580    40.6092  -2.46E-07       0.00   2.31E+10     -3.818   7590000.       0.00
   24.6400   2.64E-06   184.3755    10.4228  -2.11E-07       0.00   2.31E+10     -1.899   7590000.       0.00
   25.5200   8.62E-07   188.5496     -2.875  -1.26E-07       0.00   2.31E+10     -0.619   7590000.       0.00
   26.4000  -9.32E-09   123.6476     -6.111  -5.43E-08       0.00   2.31E+10    0.00670   7590000.       0.00
   27.2800  -2.84E-07    59.4926     -4.997  -1.24E-08       0.00   2.31E+10     0.2042   7590000.       0.00
   28.1600  -2.72E-07    18.1128     -2.886   5.28E-09       0.00   2.31E+10     0.1956   7590000.       0.00
   29.0400  -1.73E-07     -1.460     -1.198   9.08E-09       0.00   2.31E+10     0.1241   7590000.       0.00
   29.9200  -8.03E-08     -7.196     -0.239   7.11E-09       0.00   2.31E+10    0.05768   7590000.       0.00
   30.8000  -2.26E-08     -6.499     0.1516   3.98E-09       0.00   2.31E+10    0.01622   7590000.       0.00
   31.6800   3.78E-09     -3.994     0.2229   1.58E-09       0.00   2.31E+10   -0.00272   7590000.       0.00
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   32.5600   1.09E-08     -1.791     0.1673   2.62E-10       0.00   2.31E+10   -0.00781   7590000.       0.00
   33.4400   9.31E-09     -0.460    0.09076  -2.52E-10       0.00   2.31E+10   -0.00669   7590000.       0.00
   34.3200   5.54E-09     0.1255    0.03441  -3.29E-10       0.00   2.31E+10   -0.00398   7590000.       0.00
   35.2000   2.37E-09     0.2669    0.00439  -2.39E-10       0.00   2.31E+10   -0.00170   7590000.       0.00
   36.0800   4.91E-10     0.2183   -0.00647  -1.28E-10       0.00   2.31E+10  -3.53E-04   7590000.       0.00
   36.9600  -3.36E-10     0.1303   -0.00752  -4.86E-11       0.00   2.31E+10   1.54E-04   4854024.       0.00
   37.8400  -5.35E-10    0.05946   -0.00541  -5.25E-12       0.00   2.31E+10   2.46E-04   4854024.       0.00
   38.7200  -4.47E-10    0.01606   -0.00303   1.20E-11       0.00   2.31E+10   2.05E-04   4854024.       0.00
   39.6000  -2.81E-10   -0.00444   -0.00126   1.46E-11       0.00   2.31E+10   1.29E-04   4854024.       0.00
   40.4800  -1.37E-10   -0.01054  -2.44E-04   1.12E-11       0.00   2.31E+10   6.31E-05   4854024.       0.00
   41.3600  -4.42E-11   -0.00959   1.97E-04   6.63E-12       0.00   2.31E+10   2.03E-05   4854024.       0.00
   42.2400   2.75E-12   -0.00638   2.97E-04   2.99E-12       0.00   2.31E+10  -1.27E-06   4854024.       0.00
   43.1200   1.89E-11   -0.00331   2.45E-04       0.00       0.00   2.31E+10  -8.69E-06   4854024.       0.00
   44.0000   1.91E-11   -0.00121   1.53E-04       0.00       0.00   2.31E+10  -8.77E-06   4854024.       0.00
   44.8800   1.34E-11  -8.74E-05   7.36E-05       0.00       0.00   2.31E+10  -6.18E-06   4854024.       0.00
   45.7600   7.38E-12   3.45E-04   2.30E-05       0.00       0.00   2.31E+10  -3.39E-06   4854024.       0.00
   46.6400   2.98E-12   3.99E-04  -2.15E-06       0.00       0.00   2.31E+10  -1.37E-06   4854024.       0.00
   47.5200       0.00   3.00E-04  -1.07E-05       0.00       0.00   2.31E+10  -2.55E-07   5309089.       0.00
   48.4000       0.00   1.72E-04  -1.07E-05       0.00       0.00   2.31E+10   2.64E-07   5309089.       0.00
   49.2800       0.00   7.37E-05  -7.37E-06       0.00       0.00   2.31E+10   3.65E-07   5309089.       0.00
   50.1600       0.00   1.62E-05  -3.92E-06       0.00       0.00   2.31E+10   2.88E-07   5309089.       0.00
   51.0400       0.00  -9.09E-06  -1.49E-06       0.00       0.00   2.31E+10   1.72E-07   5309089.       0.00
   51.9200       0.00  -1.52E-05  -1.70E-07       0.00       0.00   2.31E+10   7.78E-08   5309089.       0.00
   52.8000       0.00  -1.27E-05   3.48E-07       0.00       0.00   2.31E+10   2.05E-08   5309089.       0.00
   53.6800       0.00  -7.87E-06   4.24E-07       0.00       0.00   2.31E+10  -6.13E-09   5309089.       0.00
   54.5600       0.00  -3.74E-06   3.20E-07       0.00       0.00   2.31E+10  -1.36E-08   5309089.       0.00
   55.4400       0.00  -1.12E-06   1.84E-07       0.00       0.00   2.31E+10  -1.21E-08   5309089.       0.00
   56.3200       0.00   1.50E-07   7.92E-08       0.00       0.00   2.31E+10  -7.78E-09   5309089.       0.00
   57.2000       0.00   5.52E-07   1.77E-08       0.00       0.00   2.31E+10  -3.87E-09   5309089.       0.00
   58.0800       0.00   5.24E-07  -9.49E-09       0.00       0.00   2.31E+10  -1.29E-09   5309089.       0.00
   58.9600       0.00   3.52E-07  -1.62E-08       0.00       0.00   2.31E+10   2.20E-11   5309089.       0.00
   59.8400       0.00   1.82E-07  -1.35E-08       0.00       0.00   2.31E+10   4.78E-10   5309089.       0.00
   60.7200       0.00   6.61E-08  -8.42E-09       0.00       0.00   2.31E+10   4.91E-10   5309089.       0.00
   61.6000       0.00   4.63E-09  -4.01E-09       0.00       0.00   2.31E+10   3.44E-10   5309089.       0.00
   62.4800       0.00  -1.85E-08  -1.21E-09       0.00       0.00   2.31E+10   1.86E-10   5309089.       0.00
   63.3600       0.00  -2.10E-08   1.50E-10       0.00       0.00   2.31E+10   7.24E-11   5309089.       0.00
   64.2400       0.00  -1.54E-08   5.85E-10       0.00       0.00   2.31E+10   1.00E-11   5309089.       0.00
   65.1200       0.00  -8.63E-09   5.58E-10       0.00       0.00   2.31E+10  -1.51E-11   5309089.       0.00
   66.0000       0.00  -3.59E-09   3.76E-10       0.00       0.00   2.31E+10  -1.93E-11   5309089.       0.00
   66.8800       0.00  -6.94E-10   1.95E-10       0.00       0.00   2.31E+10  -1.48E-11   5309089.       0.00
   67.7600       0.00   5.42E-10   7.13E-11       0.00       0.00   2.31E+10  -8.67E-12   5309089.       0.00
   68.6400       0.00   8.11E-10   5.38E-12       0.00       0.00   2.31E+10  -3.81E-12   5309089.       0.00
   69.5200       0.00   6.55E-10  -1.96E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   70.4000       0.00   3.98E-10  -2.23E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   71.2800       0.00   1.84E-10  -1.64E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   72.1600       0.00   5.15E-11  -9.24E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   73.0400       0.00  -1.12E-11  -3.85E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   73.9200       0.00  -2.99E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   74.8000       0.00  -2.73E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   75.6800       0.00  -1.79E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   76.5600       0.00  -9.06E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   77.4400       0.00  -3.14E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   78.3200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   79.2000       0.00   1.03E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   80.0800       0.00   1.10E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   80.9600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   1.54E+07       0.00
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   88.0000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   7676515.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     0.18819225 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =       -904120. inch-lbs
Maximum shear force              =         17000. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             15
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 1
--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          17000. lbs
Slope      =         0.00000
Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.18819225      -904120.        17000.
   83.60000    0.18627662      -903444.        17000.
   79.20000    0.18494236      -902709.        17000.
   74.80000    0.18789134      -901287.        17000.
   70.40000    0.18698204      -901724.        17000.
   66.00000    0.18583508      -902369.        17000.
   61.60000    0.18502534      -905015.        17000.
   57.20000    0.18685604      -902034.        17000.
   52.80000    0.18602687      -905890.        17000.
   48.40000    0.18616514      -900410.        17000.
   44.00000    0.18508096      -903660.        17000.
   39.60000    0.18548680      -902896.        17000.
   35.20000    0.18559881      -902548.        17000.
   30.80000    0.18489429      -902740.        17000.
   26.40000    0.18574129      -902926.        17000.
   22.00000    0.18510658      -902644.        17000.
   17.60000    0.18658141      -899862.        17000.
   13.20000    0.24129837     -1007411.        17000.
    8.80000    0.27618500     -1097222.        17000.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 2
--------------------------------------------------------------------------------
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Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      17000.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =     255000.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.1618   -981191.     17000.       0.00       0.00   2.09E+10       0.00       0.00       0.00
    0.8800     0.1592   -801004.     16781.  -4.50E-04       0.00   2.09E+10    -41.385      2745.       0.00
    1.7600     0.1523   -624342.     16110.  -8.05E-04       0.00   2.17E+10    -85.847      5953.       0.00
    2.6400     0.1422   -456433.     15017.   -0.00107       0.00   2.17E+10   -121.040      8989.       0.00
    3.5200     0.1297   -301423.     13666.   -0.00125       0.00   2.17E+10   -134.822     10974.       0.00
    4.4000     0.1157   -161052.     12202.   -0.00137       0.00   2.17E+10   -142.475     13000.       0.00
    5.2800     0.1009    -36358.     10731.   -0.00141       0.00   2.17E+10   -136.115     14245.       0.00
    6.1600    0.08588     73205.      9213.   -0.00140       0.00   2.17E+10   -151.437     18621.       0.00
    7.0400    0.07124    165785.      7537.   -0.00135       0.00   2.17E+10   -165.913     24594.       0.00
    7.9200    0.05745    239645.      5710.   -0.00125       0.00   2.17E+10   -180.105     33106.       0.00
    8.8000    0.04489    293108.      3768.   -0.00112       0.00   2.17E+10   -187.869     44193.       0.00
    9.6800    0.03384    325236.      1780.  -9.67E-04       0.00   2.17E+10   -188.503     58819.       0.00
   10.5600    0.02447    335916.   -174.803  -8.06E-04       0.00   2.17E+10   -181.781     78460.       0.00
   11.4400    0.01682    325885.     -1866.  -6.45E-04       0.00   2.17E+10   -138.528     86981.       0.00
   12.3200    0.01085    299979.     -3105.  -4.92E-04       0.00   2.17E+10    -96.214     93671.       0.00
   13.2000    0.00642    262949.     -3936.  -3.55E-04       0.00   2.17E+10    -61.000    100362.       0.00
   14.0800    0.00334    218773.     -4437.  -2.38E-04       0.00   2.17E+10    -33.887    107053.       0.00
   14.9600    0.00139    170531.     -4695.  -1.43E-04       0.00   2.17E+10    -14.999    113744.       0.00
   15.8400   3.19E-04    120392.     -4793.  -7.23E-05       0.00   2.17E+10     -3.643    120435.       0.00
   16.7200  -1.34E-04     69690.     -4345.  -2.60E-05       0.00   2.17E+10    88.4338   6947369.       0.00
   17.6000  -2.30E-04     28757.     -3046.  -2.03E-06       0.00   2.17E+10   157.6348   7244544.       0.00
   18.4800  -1.77E-04      5365.     -1546.   6.28E-06       0.00   2.17E+10   126.5649   7541693.       0.00
   19.3600  -9.71E-05     -3920.   -508.979   6.64E-06       0.00   2.17E+10    69.7638   7590000.       0.00
   20.2400  -3.71E-05     -5420.    0.04575   4.36E-06       0.00   2.17E+10    26.6424   7590000.       0.00
   21.1200  -4.95E-06     -3942.   159.5031   2.08E-06       0.00   2.17E+10     3.5579   7590000.       0.00
   22.0000   6.89E-06     -2062.   152.1369   6.19E-07       0.00   2.17E+10     -4.953   7590000.       0.00
   22.8800   8.12E-06   -732.295    95.1534  -6.16E-08       0.00   2.17E+10     -5.839   7590000.       0.00
   23.7600   5.59E-06    -52.412    43.1042  -2.53E-07       0.00   2.17E+10     -4.018   7590000.       0.00
   24.6400   2.79E-06   179.4267    11.3066  -2.22E-07       0.00   2.17E+10     -2.004   7590000.       0.00
   25.5200   9.08E-07   187.5768     -2.719  -1.32E-07       0.00   2.17E+10     -0.653   7590000.       0.00
   26.4000  -7.45E-09   122.7179     -6.136  -5.68E-08       0.00   2.17E+10    0.00535   7590000.       0.00
   27.2800  -2.92E-07    58.2951     -5.001  -1.27E-08       0.00   2.17E+10     0.2095   7590000.       0.00
   28.1600  -2.76E-07    17.1616     -2.848   5.67E-09       0.00   2.17E+10     0.1982   7590000.       0.00
   29.0400  -1.72E-07     -1.893     -1.150   9.39E-09       0.00   2.17E+10     0.1234   7590000.       0.00
   29.9200  -7.74E-08     -7.182     -0.205   7.18E-09       0.00   2.17E+10    0.05563   7590000.       0.00
   30.8000  -2.00E-08     -6.258     0.1649   3.91E-09       0.00   2.17E+10    0.01440   7590000.       0.00
   31.6800   5.14E-09     -3.720     0.2215   1.48E-09       0.00   2.17E+10   -0.00369   7590000.       0.00
   32.5600   1.12E-08     -1.588     0.1596   1.86E-10       0.00   2.17E+10   -0.00804   7590000.       0.00
   33.4400   9.06E-09     -0.350    0.08279  -2.86E-10       0.00   2.17E+10   -0.00651   7590000.       0.00
   34.3200   5.13E-09     0.1620    0.02895  -3.32E-10       0.00   2.17E+10   -0.00369   7590000.       0.00
   35.2000   2.04E-09     0.2629    0.00175  -2.29E-10       0.00   2.17E+10   -0.00146   7590000.       0.00
   36.0800   2.97E-10     0.2003   -0.00710  -1.16E-10       0.00   2.17E+10  -2.13E-04   7590000.       0.00
   36.9600  -4.14E-10     0.1136   -0.00722  -3.96E-11       0.00   2.17E+10   1.90E-04   4854024.       0.00
   37.8400  -5.40E-10    0.04793   -0.00491       0.00       0.00   2.17E+10   2.48E-04   4854024.       0.00
   38.7200  -4.19E-10    0.00988   -0.00258   1.38E-11       0.00   2.17E+10   1.93E-04   4854024.       0.00
   39.6000  -2.48E-10   -0.00668  -9.63E-04   1.46E-11       0.00   2.17E+10   1.14E-04   4854024.       0.00
   40.4800  -1.11E-10   -0.01053  -9.17E-05   1.04E-11       0.00   2.17E+10   5.10E-05   4854024.       0.00
   41.3600  -2.83E-11   -0.00868   2.46E-04   5.72E-12       0.00   2.17E+10   1.30E-05   4854024.       0.00
   42.2400   9.82E-12   -0.00536   2.91E-04   2.30E-12       0.00   2.17E+10  -4.51E-06   4854024.       0.00
   43.1200   2.04E-11   -0.00254   2.18E-04       0.00       0.00   2.17E+10  -9.37E-06   4854024.       0.00
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   44.0000   1.79E-11  -7.54E-04   1.25E-04       0.00       0.00   2.17E+10  -8.22E-06   4854024.       0.00
   44.8800   1.15E-11   1.11E-04   5.38E-05       0.00       0.00   2.17E+10  -5.30E-06   4854024.       0.00
   45.7600   5.73E-12   3.85E-04   1.19E-05       0.00       0.00   2.17E+10  -2.64E-06   4854024.       0.00
   46.6400   1.92E-12   3.65E-04  -6.68E-06       0.00       0.00   2.17E+10  -8.85E-07   4854024.       0.00
   47.5200       0.00   2.46E-04  -1.13E-05       0.00       0.00   2.17E+10   4.05E-09   5309089.       0.00
   48.4000       0.00   1.26E-04  -9.51E-06       0.00       0.00   2.17E+10   3.40E-07   5309089.       0.00
   49.2800       0.00   4.50E-05  -5.87E-06       0.00       0.00   2.17E+10   3.49E-07   5309089.       0.00
   50.1600       0.00   2.50E-06  -2.75E-06       0.00       0.00   2.17E+10   2.42E-07   5309089.       0.00
   51.0400       0.00  -1.31E-05  -7.93E-07       0.00       0.00   2.17E+10   1.28E-07   5309089.       0.00
   51.9200       0.00  -1.43E-05   1.37E-07       0.00       0.00   2.17E+10   4.80E-08   5309089.       0.00
   52.8000       0.00  -1.02E-05   4.16E-07       0.00       0.00   2.17E+10   4.98E-09   5309089.       0.00
   53.6800       0.00  -5.58E-06   3.82E-07       0.00       0.00   2.17E+10  -1.15E-08   5309089.       0.00
   54.5600       0.00  -2.19E-06   2.49E-07       0.00       0.00   2.17E+10  -1.36E-08   5309089.       0.00
   55.4400       0.00  -3.23E-07   1.24E-07       0.00       0.00   2.17E+10  -1.00E-08   5309089.       0.00
   56.3200       0.00   4.29E-07   4.13E-08       0.00       0.00   2.17E+10  -5.61E-09   5309089.       0.00
   57.2000       0.00   5.54E-07  -4.33E-10       0.00       0.00   2.17E+10  -2.30E-09   5309089.       0.00
   58.0800       0.00   4.22E-07  -1.48E-08       0.00       0.00   2.17E+10  -4.22E-10   5309089.       0.00
   58.9600       0.00   2.43E-07  -1.51E-08       0.00       0.00   2.17E+10   3.64E-10   5309089.       0.00
   59.8400       0.00   1.04E-07  -1.04E-08       0.00       0.00   2.17E+10   5.22E-10   5309089.       0.00
   60.7200       0.00   2.25E-08  -5.51E-09       0.00       0.00   2.17E+10   4.11E-10   5309089.       0.00
   61.6000       0.00  -1.28E-08  -2.05E-09       0.00       0.00   2.17E+10   2.43E-10   5309089.       0.00
   62.4800       0.00  -2.10E-08  -2.04E-10       0.00       0.00   2.17E+10   1.07E-10   5309089.       0.00
   63.3600       0.00  -1.72E-08   5.03E-10       0.00       0.00   2.17E+10   2.64E-11   5309089.       0.00
   64.2400       0.00  -1.05E-08   5.90E-10       0.00       0.00   2.17E+10  -1.01E-11   5309089.       0.00
   65.1200       0.00  -4.79E-09   4.33E-10       0.00       0.00   2.17E+10  -1.96E-11   5309089.       0.00
   66.0000       0.00  -1.31E-09   2.42E-10       0.00       0.00   2.17E+10  -1.67E-11   5309089.       0.00
   66.8800       0.00   3.14E-10   9.86E-11       0.00       0.00   2.17E+10  -1.04E-11   5309089.       0.00
   67.7600       0.00   7.79E-10   1.78E-11       0.00       0.00   2.17E+10  -4.92E-12   5309089.       0.00
   68.6400       0.00   6.94E-10  -1.60E-11       0.00       0.00   2.17E+10  -1.46E-12   5309089.       0.00
   69.5200       0.00   4.45E-10  -2.26E-11       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   70.4000       0.00   2.17E-10  -1.78E-11       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   71.2800       0.00   6.97E-11  -1.05E-11       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   72.1600       0.00  -3.71E-12  -4.61E-12       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   73.0400       0.00  -2.80E-11  -1.12E-12       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   73.9200       0.00  -2.76E-11       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   74.8000       0.00  -1.87E-11       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   75.6800       0.00  -9.71E-12       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   76.5600       0.00  -3.51E-12       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   77.4400       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   78.3200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   79.2000       0.00   1.08E-12       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   80.0800       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   80.9600       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   1.54E+07       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   7676515.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     0.16180390 inches
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Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =       -981191. inch-lbs
Maximum shear force              =         17000. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             11
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 2
--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          17000. lbs
Slope      =         0.00000
Axial Load =         255000. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.16180390      -981191.        17000.
   83.60000    0.16080618      -978800.        17000.
   79.20000    0.16076816      -979203.        17000.
   74.80000    0.16102220      -980361.        17000.
   70.40000    0.16073776      -980370.        17000.
   66.00000    0.16044593      -979836.        17000.
   61.60000    0.16020225      -979691.        17000.
   57.20000    0.16044904      -980808.        17000.
   52.80000    0.15997044      -980033.        17000.
   48.40000    0.15960989      -979489.        17000.
   44.00000    0.15983122      -980558.        17000.
   39.60000    0.15960454      -980409.        17000.
   35.20000    0.15950537      -980575.        17000.
   30.80000    0.15917474      -980075.        17000.
   26.40000    0.15928200      -980903.        17000.
   22.00000    0.15906442      -980716.        17000.
   17.60000    0.16118855      -981797.        17000.
   13.20000    0.21263640     -1122089.        17000.
    8.80000    0.24019843     -1157648.        17000.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 3
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      17000.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.7071   4.60E-08     17000.   -0.00769       0.00   2.31E+10       0.00       0.00       0.00
    0.8800     0.6259    179520.     16655.   -0.00765       0.00   2.31E+10    -65.256      1101.       0.00
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    1.7600     0.5456    351763.     15603.   -0.00748       0.00   1.47E+10   -134.067      2595.       0.00
    2.6400     0.4679    509056.     13917.   -0.00717       0.00   1.46E+10   -185.296      4182.       0.00
    3.5200     0.3942    645686.     11851.   -0.00675       0.00   1.46E+10   -206.043      5520.       0.00
    4.4000     0.3253    759339.      9562.   -0.00624       0.00   1.46E+10   -227.476      7384.       0.00
    5.2800     0.2623    847625.      7132.   -0.00566       0.00   1.46E+10   -232.615      9366.       0.00
    6.1600     0.2057    909972.      4562.   -0.00503       0.00   1.46E+10   -254.256     13052.       0.00
    7.0400     0.1561    943966.      1808.   -0.00435       0.00   1.46E+10   -267.325     18082.       0.00
    7.9200     0.1138    948149.     -1044.   -0.00367       0.00   1.46E+10   -272.839     25328.       0.00
    8.8000    0.07866    921907.     -3880.   -0.00299       0.00   1.46E+10   -264.204     35470.       0.00
    9.6800    0.05062    866203.     -6546.   -0.00234       0.00   1.46E+10   -240.778     50231.       0.00
   10.5600    0.02921    783649.     -8887.   -0.00174       0.00   1.46E+10   -202.445     73196.       0.00
   11.4400    0.01379    678519.    -10555.   -0.00122       0.00   1.46E+10   -113.551     86981.       0.00
   12.3200    0.00354    560727.    -11321.  -7.67E-04       0.00   1.46E+10    -31.445     93671.       0.00
   13.2000   -0.00242    439428.    -11365.  -4.07E-04       0.00   1.46E+10    23.0099    100362.       0.00
   14.0800   -0.00504    320695.    -10974.  -1.33E-04       0.00   1.48E+10    51.1127    107053.       0.00
   14.9600   -0.00524    207662.    -10406.   2.89E-05       0.00   2.30E+10    56.4464    113744.       0.00
   15.8400   -0.00443    100923.     -9841.   9.97E-05       0.00   2.31E+10    50.5449    120435.       0.00
   16.7200   -0.00314   -178.924     -7607.   1.23E-04       0.00   2.31E+10   372.5056   1254579.       0.00
   17.6000   -0.00184    -59742.     -3845.   1.09E-04       0.00   2.31E+10   339.9866   1951386.       0.00
   18.4800  -8.33E-04    -81391.   -517.276   7.68E-05       0.00   2.31E+10   290.3167   3681860.       0.00
   19.3600  -2.19E-04    -70666.      1845.   4.20E-05       0.00   2.31E+10   157.1660   7590000.       0.00
   20.2400   5.40E-05    -42416.      2470.   1.61E-05       0.00   2.31E+10    -38.847   7590000.       0.00
   21.1200   1.22E-04    -18497.      1802.   2.22E-06       0.00   2.31E+10    -87.750   7590000.       0.00
   22.0000   1.01E-04     -4363.   955.4144  -3.00E-06       0.00   2.31E+10    -72.536   7590000.       0.00
   22.8800   5.87E-05      1682.   349.6135  -3.61E-06       0.00   2.31E+10    -42.199   7590000.       0.00
   23.7600   2.46E-05      3021.    33.4018  -2.54E-06       0.00   2.31E+10    -17.690   7590000.       0.00
   24.6400   5.08E-06      2387.    -79.280  -1.30E-06       0.00   2.31E+10     -3.651   7590000.       0.00
   25.5200  -2.94E-06      1346.    -87.403  -4.52E-07       0.00   2.31E+10     2.1130   7590000.       0.00
   26.4000  -4.47E-06   541.0414    -59.293  -2.11E-08       0.00   2.31E+10     3.2109   7590000.       0.00
   27.2800  -3.39E-06    93.9378    -29.490   1.24E-07       0.00   2.31E+10     2.4335   7590000.       0.00
   28.1600  -1.85E-06    -81.796     -9.617   1.27E-07       0.00   2.31E+10     1.3305   7590000.       0.00
   29.0400  -7.11E-07   -109.163     0.1062   8.30E-08       0.00   2.31E+10     0.5110   7590000.       0.00
   29.9200  -9.72E-08    -79.552     3.1728   4.00E-08       0.00   2.31E+10    0.06983   7590000.       0.00
   30.8000   1.33E-07    -42.154     3.0371   1.22E-08       0.00   2.31E+10   -0.09553   7590000.       0.00
   31.6800   1.60E-07    -15.409     1.9266  -9.83E-10       0.00   2.31E+10     -0.115   7590000.       0.00
   32.5600   1.12E-07     -1.464     0.8949  -4.84E-09       0.00   2.31E+10   -0.08062   7590000.       0.00
   33.4400   5.76E-08     3.4910     0.2507  -4.37E-09       0.00   2.31E+10   -0.04138   7590000.       0.00
   34.3200   1.98E-08     3.8314   -0.04298  -2.70E-09       0.00   2.31E+10   -0.01424   7590000.       0.00
   35.2000   5.40E-10     2.5833     -0.120  -1.24E-09       0.00   2.31E+10  -3.88E-04   7590000.       0.00
   36.0800  -6.28E-09     1.2920   -0.09845  -3.51E-10       0.00   2.31E+10    0.00451   7590000.       0.00
   36.9600  -6.87E-09     0.5040   -0.05794   5.93E-11       0.00   2.31E+10    0.00316   4854024.       0.00
   37.8400  -5.03E-09    0.06817   -0.02907   1.90E-10       0.00   2.31E+10    0.00231   4854024.       0.00
   38.7200  -2.86E-09     -0.110   -0.00993   1.80E-10       0.00   2.31E+10    0.00131   4854024.       0.00
   39.6000  -1.22E-09     -0.141  -3.19E-05   1.23E-10       0.00   2.31E+10   5.60E-04   4854024.       0.00
   40.4800  -2.61E-10     -0.111    0.00356   6.54E-11       0.00   2.31E+10   1.20E-04   4854024.       0.00
   41.3600   1.64E-10   -0.06633    0.00379   2.50E-11       0.00   2.31E+10  -7.53E-05   4854024.       0.00
   42.2400   2.68E-10   -0.03048    0.00274   2.94E-12       0.00   2.31E+10  -1.23E-04   4854024.       0.00
   43.1200   2.26E-10   -0.00839    0.00154  -5.94E-12       0.00   2.31E+10  -1.04E-04   4854024.       0.00
   44.0000   1.43E-10    0.00211   6.48E-04  -7.37E-12       0.00   2.31E+10  -6.58E-05   4854024.       0.00
   44.8800   7.03E-11    0.00529   1.30E-04  -5.68E-12       0.00   2.31E+10  -3.23E-05   4854024.       0.00
   45.7600   2.31E-11    0.00486  -9.67E-05  -3.37E-12       0.00   2.31E+10  -1.06E-05   4854024.       0.00
   46.6400       0.00    0.00324  -1.51E-04  -1.52E-12       0.00   2.31E+10   3.50E-07   4854024.       0.00
   47.5200  -8.94E-12    0.00167  -1.25E-04       0.00       0.00   2.31E+10   4.50E-06   5309089.       0.00
   48.4000  -9.07E-12   5.98E-04  -7.74E-05       0.00       0.00   2.31E+10   4.56E-06   5309089.       0.00
   49.2800  -6.31E-12   3.46E-05  -3.66E-05       0.00       0.00   2.31E+10   3.17E-06   5309089.       0.00
   50.1600  -3.39E-12  -1.75E-04  -1.09E-05       0.00       0.00   2.31E+10   1.70E-06   5309089.       0.00
   51.0400  -1.31E-12  -1.95E-04   1.58E-06       0.00       0.00   2.31E+10   6.57E-07   5309089.       0.00
   51.9200       0.00  -1.42E-04   5.49E-06       0.00       0.00   2.31E+10   8.44E-08   5309089.       0.00
   52.8000       0.00  -7.92E-05   5.18E-06       0.00       0.00   2.31E+10  -1.44E-07   5309089.       0.00
   53.6800       0.00  -3.26E-05   3.47E-06       0.00       0.00   2.31E+10  -1.80E-07   5309089.       0.00
   54.5600       0.00  -6.05E-06   1.79E-06       0.00       0.00   2.31E+10  -1.37E-07   5309089.       0.00
   55.4400       0.00   5.20E-06   6.45E-07       0.00       0.00   2.31E+10  -7.97E-08   5309089.       0.00
   56.3200       0.00   7.57E-06   4.10E-08       0.00       0.00   2.31E+10  -3.47E-08   5309089.       0.00
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   57.2000       0.00   6.06E-06  -1.85E-07       0.00       0.00   2.31E+10  -8.10E-09   5309089.       0.00
   58.0800       0.00   3.66E-06  -2.08E-07       0.00       0.00   2.31E+10   3.80E-09   5309089.       0.00
   58.9600       0.00   1.68E-06  -1.51E-07       0.00       0.00   2.31E+10   6.83E-09   5309089.       0.00
   59.8400       0.00   4.60E-07  -8.48E-08       0.00       0.00   2.31E+10   5.79E-09   5309089.       0.00
   60.7200       0.00  -1.12E-07  -3.51E-08       0.00       0.00   2.31E+10   3.63E-09   5309089.       0.00
   61.6000       0.00  -2.80E-07  -6.64E-09       0.00       0.00   2.31E+10   1.75E-09   5309089.       0.00
   62.4800       0.00  -2.53E-07   5.45E-09       0.00       0.00   2.31E+10   5.42E-10   5309089.       0.00
   63.3600       0.00  -1.65E-07   8.04E-09       0.00       0.00   2.31E+10  -5.18E-11   5309089.       0.00
   64.2400       0.00  -8.30E-08   6.47E-09       0.00       0.00   2.31E+10  -2.46E-10   5309089.       0.00
   65.1200       0.00  -2.84E-08   3.91E-09       0.00       0.00   2.31E+10  -2.38E-10   5309089.       0.00
   66.0000       0.00  -3.03E-10   1.80E-09       0.00       0.00   2.31E+10  -1.62E-10   5309089.       0.00
   66.8800       0.00   9.70E-09   4.99E-10       0.00       0.00   2.31E+10  -8.49E-11   5309089.       0.00
   67.7600       0.00   1.02E-08  -1.15E-10       0.00       0.00   2.31E+10  -3.15E-11   5309089.       0.00
   68.6400       0.00   7.26E-09  -2.97E-10       0.00       0.00   2.31E+10  -2.88E-12   5309089.       0.00
   69.5200       0.00   3.97E-09  -2.69E-10       0.00       0.00   2.31E+10   8.12E-12   5309089.       0.00
   70.4000       0.00   1.58E-09  -1.76E-10       0.00       0.00   2.31E+10   9.49E-12   5309089.       0.00
   71.2800       0.00   2.45E-10  -8.89E-11       0.00       0.00   2.31E+10   7.04E-12   5309089.       0.00
   72.1600       0.00  -3.01E-10  -3.06E-11       0.00       0.00   2.31E+10   4.00E-12   5309089.       0.00
   73.0400       0.00  -4.01E-10       0.00       0.00       0.00   2.31E+10   1.69E-12   5309089.       0.00
   73.9200       0.00  -3.12E-10   1.03E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   74.8000       0.00  -1.85E-10   1.09E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   75.6800       0.00  -8.23E-11   7.75E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   76.5600       0.00  -2.08E-11   4.25E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   77.4400       0.00   7.39E-12   1.70E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   78.3200       0.00   1.51E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   79.2000       0.00   1.31E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   80.0800       0.00   8.37E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   80.9600       0.00   4.11E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   81.8400       0.00   1.33E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   1.54E+07       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   7676515.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 3:

Pile-head deflection             =     0.70709577 inches
Computed slope at pile head      =     -0.0076886 radians
Maximum bending moment           =        948149. inch-lbs
Maximum shear force              =         17000. lbs
Depth of maximum bending moment  =     7.92000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             23
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 3
--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment
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Shear      =          17000. lbs
Moment     =              0. in-lbs
Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.70709577       948149.        17000.
   83.60000    0.70160050       948117.        17000.
   79.20000    0.70199366       946144.        17000.
   74.80000    0.70156271       948478.        17000.
   70.40000    0.70385090       947072.        17000.
   66.00000    0.70201474       944837.        17000.
   61.60000    0.70061386       945954.        17000.
   57.20000    0.70230635       946923.        17000.
   52.80000    0.70145735       945157.        17000.
   48.40000    0.70035545       944447.        17000.
   44.00000    0.70201766       945264.        17000.
   39.60000    0.70027094       945387.        17000.
   35.20000    0.70099344       944634.        17000.
   30.80000    0.69920521       944317.        17000.
   26.40000    0.70035688       944930.        17000.
   22.00000    0.70000761       944153.        17000.
   17.60000    0.70748429       940192.        17000.
   13.20000    1.17526304       839196.       -17115.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 4
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      17000.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =     255000.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.6288       0.00     17000.   -0.00652       0.00   2.17E+10       0.00       0.00       0.00
    0.8800     0.5599    197082.     16666.   -0.00647       0.00   2.17E+10    -63.180      1192.       0.00
    1.7600     0.4920    386859.     15658.   -0.00633       0.00   2.17E+10   -127.865      2744.       0.00
    2.6400     0.4262    561871.     14044.   -0.00610       0.00   2.17E+10   -177.692      4403.       0.00
    3.5200     0.3632    716329.     12058.   -0.00579       0.00   2.17E+10   -198.605      5774.       0.00
    4.4000     0.3039    847701.      9847.   -0.00541       0.00   2.16E+10   -220.034      7645.       0.00
    5.2800     0.2490    953422.      7492.   -0.00496       0.00   2.10E+10   -225.936      9582.       0.00
    6.1600     0.1991   1032657.      4983.   -0.00446       0.00   2.07E+10   -249.407     13226.       0.00
    7.0400     0.1548   1082661.      2261.   -0.00392       0.00   2.05E+10   -266.000     18140.       0.00
    7.9200     0.1164   1101501.   -604.458   -0.00335       0.00   2.04E+10   -276.742     25097.       0.00
    8.8000    0.08406   1087946.     -3518.   -0.00279       0.00   2.05E+10   -275.090     34559.       0.00
    9.6800    0.05760   1042204.     -6346.   -0.00224       0.00   2.07E+10   -260.452     47751.       0.00
   10.5600    0.03676    965983.     -8950.   -0.00173       0.00   2.10E+10   -232.847     66882.       0.00
   11.4400    0.02107    862486.    -11096.   -0.00128       0.00   2.16E+10   -173.547     86981.       0.00
   12.3200    0.00982    738503.    -12472.  -8.85E-04       0.00   2.17E+10    -87.096     93671.       0.00
   13.2000    0.00237    603838.    -13051.  -5.58E-04       0.00   2.17E+10    -22.528    100362.       0.00
   14.0800   -0.00197    465868.    -13065.  -2.98E-04       0.00   2.17E+10    19.9705    107053.       0.00
   14.9600   -0.00391    329514.    -12737.  -1.04E-04       0.00   2.17E+10    42.1488    113744.       0.00
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   15.8400   -0.00416    197428.    -12264.   2.46E-05       0.00   2.17E+10    47.4560    120435.       0.00
   16.7200   -0.00339     70374.    -10006.   8.98E-05       0.00   2.17E+10   380.0656   1182720.       0.00
   17.6000   -0.00226    -14389.     -6108.   1.03E-04       0.00   2.17E+10   358.2376   1671037.       0.00
   18.4800   -0.00121    -59184.     -2533.   8.55E-05       0.00   2.17E+10   318.8537   2786686.       0.00
   19.3600  -4.57E-04    -68346.   480.3085   5.45E-05       0.00   2.17E+10   251.8462   5817927.       0.00
   20.2400  -5.75E-05    -49334.      2028.   2.58E-05       0.00   2.17E+10    41.3329   7590000.       0.00
   21.1200   8.84E-05    -25647.      1911.   7.57E-06       0.00   2.17E+10    -63.506   7590000.       0.00
   22.0000   1.02E-04     -9009.      1188.  -8.74E-07       0.00   2.17E+10    -73.528   7590000.       0.00
   22.8800   6.99E-05   -559.008   534.1634  -3.20E-06       0.00   2.17E+10    -50.243   7590000.       0.00
   23.7600   3.46E-05      2289.   137.4519  -2.78E-06       0.00   2.17E+10    -24.892   7590000.       0.00
   24.6400   1.11E-05      2359.    -36.233  -1.65E-06       0.00   2.17E+10     -8.003   7590000.       0.00
   25.5200  -2.28E-07      1533.    -77.626  -7.03E-07       0.00   2.17E+10     0.1639   7590000.       0.00
   26.4000  -3.71E-06   723.2909    -62.696  -1.53E-07       0.00   2.17E+10     2.6637   7590000.       0.00
   27.2800  -3.46E-06   209.6765    -35.487   7.40E-08       0.00   2.17E+10     2.4896   7590000.       0.00
   28.1600  -2.14E-06    -26.589    -14.209   1.19E-07       0.00   2.17E+10     1.5403   7590000.       0.00
   29.0400  -9.59E-07    -91.054     -2.436   8.99E-08       0.00   2.17E+10     0.6894   7590000.       0.00
   29.9200  -2.43E-07    -78.526     2.1276   4.86E-08       0.00   2.17E+10     0.1750   7590000.       0.00
   30.8000   6.82E-08    -46.380     2.7927   1.82E-08       0.00   2.17E+10   -0.04904   7590000.       0.00
   31.6800   1.41E-07    -19.643     1.9972   2.14E-09       0.00   2.17E+10     -0.102   7590000.       0.00
   32.5600   1.14E-07     -4.212     1.0298  -3.67E-09       0.00   2.17E+10   -0.08159   7590000.       0.00
   33.4400   6.40E-08     2.1260     0.3562  -4.17E-09       0.00   2.17E+10   -0.04598   7590000.       0.00
   34.3200   2.54E-08     3.3331    0.01708  -2.84E-09       0.00   2.17E+10   -0.01824   7590000.       0.00
   35.2000   3.92E-09     2.5021   -0.09407  -1.42E-09       0.00   2.17E+10   -0.00281   7590000.       0.00
   36.0800  -4.67E-09     1.3540   -0.09120  -4.84E-10       0.00   2.17E+10    0.00336   7590000.       0.00
   36.9600  -6.30E-09     0.5787   -0.05817  -1.30E-11       0.00   2.17E+10    0.00290   4854024.       0.00
   37.8400  -4.95E-09     0.1255   -0.03087   1.59E-10       0.00   2.17E+10    0.00227   4854024.       0.00
   38.7200  -2.95E-09   -0.07425   -0.01170   1.71E-10       0.00   2.17E+10    0.00136   4854024.       0.00
   39.6000  -1.34E-09     -0.123   -0.00129   1.23E-10       0.00   2.17E+10   6.14E-04   4854024.       0.00
   40.4800  -3.53E-10     -0.102    0.00281   6.83E-11       0.00   2.17E+10   1.62E-04   4854024.       0.00
   41.3600   1.06E-10   -0.06368    0.00341   2.79E-11       0.00   2.17E+10  -4.85E-05   4854024.       0.00
   42.2400   2.36E-10   -0.03045    0.00258   4.97E-12       0.00   2.17E+10  -1.09E-04   4854024.       0.00
   43.1200   2.10E-10   -0.00929    0.00149  -4.71E-12       0.00   2.17E+10  -9.67E-05   4854024.       0.00
   44.0000   1.37E-10    0.00109   6.49E-04  -6.71E-12       0.00   2.17E+10  -6.29E-05   4854024.       0.00
   44.8800   6.87E-11    0.00445   1.50E-04  -5.36E-12       0.00   2.17E+10  -3.16E-05   4854024.       0.00
   45.7600   2.35E-11    0.00429  -7.37E-05  -3.24E-12       0.00   2.17E+10  -1.08E-05   4854024.       0.00
   46.6400       0.00    0.00291  -1.32E-04  -1.48E-12       0.00   2.17E+10  -1.78E-07   4854024.       0.00
   47.5200  -7.77E-12    0.00151  -1.12E-04       0.00       0.00   2.17E+10   3.91E-06   5309089.       0.00
   48.4000  -8.15E-12   5.49E-04  -6.98E-05       0.00       0.00   2.17E+10   4.10E-06   5309089.       0.00
   49.2800  -5.70E-12   4.00E-05  -3.30E-05       0.00       0.00   2.17E+10   2.87E-06   5309089.       0.00
   50.1600  -3.04E-12  -1.49E-04  -9.79E-06       0.00       0.00   2.17E+10   1.53E-06   5309089.       0.00
   51.0400  -1.16E-12  -1.68E-04   1.37E-06       0.00       0.00   2.17E+10   5.83E-07   5309089.       0.00
   51.9200       0.00  -1.21E-04   4.81E-06       0.00       0.00   2.17E+10   6.91E-08   5309089.       0.00
   52.8000       0.00  -6.66E-05   4.49E-06       0.00       0.00   2.17E+10  -1.31E-07   5309089.       0.00
   53.6800       0.00  -2.66E-05   2.95E-06       0.00       0.00   2.17E+10  -1.59E-07   5309089.       0.00
   54.5600       0.00  -4.25E-06   1.49E-06       0.00       0.00   2.17E+10  -1.19E-07   5309089.       0.00
   55.4400       0.00   4.84E-06   5.06E-07       0.00       0.00   2.17E+10  -6.69E-08   5309089.       0.00
   56.3200       0.00   6.47E-06   5.35E-09       0.00       0.00   2.17E+10  -2.78E-08   5309089.       0.00
   57.2000       0.00   4.99E-06  -1.70E-07       0.00       0.00   2.17E+10  -5.42E-09   5309089.       0.00
   58.0800       0.00   2.89E-06  -1.77E-07       0.00       0.00   2.17E+10   4.07E-09   5309089.       0.00
   58.9600       0.00   1.25E-06  -1.24E-07       0.00       0.00   2.17E+10   6.08E-09   5309089.       0.00
   59.8400       0.00   2.84E-07  -6.59E-08       0.00       0.00   2.17E+10   4.85E-09   5309089.       0.00
   60.7200       0.00  -1.41E-07  -2.50E-08       0.00       0.00   2.17E+10   2.89E-09   5309089.       0.00
   61.6000       0.00  -2.45E-07  -2.85E-09       0.00       0.00   2.17E+10   1.29E-09   5309089.       0.00
   62.4800       0.00  -2.03E-07   5.73E-09       0.00       0.00   2.17E+10   3.30E-10   5309089.       0.00
   63.3600       0.00  -1.24E-07   6.90E-09       0.00       0.00   2.17E+10  -1.09E-10   5309089.       0.00
   64.2400       0.00  -5.76E-08   5.12E-09       0.00       0.00   2.17E+10  -2.27E-10   5309089.       0.00
   65.1200       0.00  -1.62E-08   2.88E-09       0.00       0.00   2.17E+10  -1.96E-10   5309089.       0.00
   66.0000       0.00   3.28E-09   1.19E-09       0.00       0.00   2.17E+10  -1.24E-10   5309089.       0.00
   66.8800       0.00   9.02E-09   2.28E-10       0.00       0.00   2.17E+10  -5.91E-11   5309089.       0.00
   67.7600       0.00   8.16E-09  -1.79E-10       0.00       0.00   2.17E+10  -1.80E-11   5309089.       0.00
   68.6400       0.00   5.28E-09  -2.64E-10       0.00       0.00   2.17E+10   1.95E-12   5309089.       0.00
   69.5200       0.00   2.61E-09  -2.10E-10       0.00       0.00   2.17E+10   8.27E-12   5309089.       0.00
   70.4000       0.00   8.54E-10  -1.25E-10       0.00       0.00   2.17E+10   7.85E-12   5309089.       0.00
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   71.2800       0.00  -2.52E-11  -5.56E-11       0.00       0.00   2.17E+10   5.22E-12   5309089.       0.00
   72.1600       0.00  -3.23E-10  -1.40E-11       0.00       0.00   2.17E+10   2.65E-12   5309089.       0.00
   73.0400       0.00  -3.24E-10   4.84E-12       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   73.9200       0.00  -2.22E-10   9.86E-12       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   74.8000       0.00  -1.16E-10   8.49E-12       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   75.6800       0.00  -4.27E-11   5.32E-12       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   76.5600       0.00  -3.66E-12   2.54E-12       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   77.4400       0.00   1.11E-11       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   78.3200       0.00   1.27E-11       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   79.2000       0.00   9.22E-12       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   80.0800       0.00   5.10E-12       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   80.9600       0.00   2.06E-12       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   5309089.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   1.54E+07       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.17E+10       0.00   7676515.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 4:

Pile-head deflection             =     0.62875827 inches
Computed slope at pile head      =     -0.0065217 radians
Maximum bending moment           =       1101501. inch-lbs
Maximum shear force              =         17000. lbs
Depth of maximum bending moment  =     7.92000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             14
Number of zero deflection points =             15

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 4
--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =          17000. lbs
Moment     =              0. in-lbs
Axial Load =         255000. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.62875827      1101501.        17000.
   83.60000    0.62441040      1094991.        17000.
   79.20000    0.62484281      1097916.        17000.
   74.80000    0.62533736      1097569.        17000.
   70.40000    0.62611954      1097271.        17000.
   66.00000    0.62494402      1097130.        17000.
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   61.60000    0.62412183      1096631.        17000.
   57.20000    0.62488758      1097845.        17000.
   52.80000    0.62461222      1096075.        17000.
   48.40000    0.62312516      1093838.        17000.
   44.00000    0.62441382      1095986.        17000.
   39.60000    0.62344041      1095450.        17000.
   35.20000    0.62356274      1095128.        17000.
   30.80000    0.62239822      1094242.        17000.
   26.40000    0.62346547      1095008.        17000.
   22.00000    0.62292943      1094330.        17000.
   17.60000    0.64627139      1081652.        17000.

--------------------------------------------------------------------------------
            Summary of Pile-head Responses for Conventional Analyses
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment
Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 
 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  
---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
  1  V, lb     17000.   S, rad         0.00       0.00     0.1882       0.00     17000.   -904120.
  2  V, lb     17000.   S, rad         0.00    255000.     0.1618       0.00     17000.   -981191.
  3  V, lb     17000.  M, in-lb        0.00       0.00     0.7071   -0.00769     17000.    948149.
  4  V, lb     17000.  M, in-lb        0.00    255000.     0.6288   -0.00652     17000.   1101501.

Maximum pile-head deflection = 0.7070957714 inches
Maximum pile-head rotation   = -0.0076886421 radians = -0.440527 deg. 

The analysis ended normally. 
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================================================================================

                     LPile for Windows, Version 2022-12.009

                 Analysis of Individual Piles and Drilled Shafts
                Subjected to Lateral Loading Using the p-y Method
                           © 1985-2022 by Ensoft, Inc.
                               All Rights Reserved

================================================================================

This copy of LPile is being used by:

Brendan Lieske
SME

Serial Number of Security Device: 151268597

This copy of LPile is licensed for exclusive use by:

SME-USA, 11 Office Sites, MI/IN/OH

Use of this software by employees of SME-USA
other than those of the office site in 11 Office Sites, MI/IN/OH
is a violation of the software license agreement.

--------------------------------------------------------------------------------
                             Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:
\\Sme-inc\pz\WIP\088549.00\Project Data\LPile\

Name of input data file:      
CUY-17-13.50 Pier Pile B002 Strength Limit.lp12d

Name of output report file:   
CUY-17-13.50 Pier Pile B002 Strength Limit.lp12o

Name of plot output file:     
CUY-17-13.50 Pier Pile B002 Strength Limit.lp12p

Name of runtime message file: 
CUY-17-13.50 Pier Pile B002 Strength Limit.lp12r

--------------------------------------------------------------------------------
                            Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  July 5, 2024                Time:  11:49:58

--------------------------------------------------------------------------------
                                  Problem Title
--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                                                                                                                        

Job Number: 088549.00                                                                                                                                                                                             

B-002-0-22 Profile - Factored (Strength) Load
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Client: ODOT                                                                                                                                                                                                      

Engineer: Brendan P. Lieske                                                                                                                                                                                       

Description: Pier Pile Analysis                                                                                                                                                                                   

--------------------------------------------------------------------------------
                          Program Options and Settings
--------------------------------------------------------------------------------

Computational Options:
 - Conventional Analysis
Engineering Units Used for Data Input and Computations:
 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
 - Maximum number of iterations allowed                =          500
 - Deflection tolerance for convergence                =   1.0000E-05 in
 - Maximum allowable deflection                        =     100.0000 in
 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:
 - Static loading specified

 - Use of p-y modification factors for p-y curves not selected
 - Analysis uses layering correction (Method of Georgiadis)
 - No distributed lateral loads are entered
 - Loading by lateral soil movements acting on pile not selected
 - Input of shear resistance at the pile tip not selected
 - Input of moment resistance at the pile tip not selected
 - Computation of pile-head foundation stiffness matrix not selected
 - Push-over analysis of pile not selected
 - Buckling analysis of pile not selected

Output Options:
 - Output files use decimal points to denote decimal symbols.
 - Values of pile-head deflection, bending moment, shear force, and 
   soil reaction are printed for full length of pile.
 - Printing Increment (nodal spacing of output points) = 1
 - No p-y curves to be computed and reported for user-specified depths
 - Print using wide report formats

--------------------------------------------------------------------------------
                     Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Number of pile sections defined                        =            1
Total length of pile                                   =       88.000 ft
Depth of ground surface below top of pile              =       0.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 
the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Point        Pile Head          Diameter  
 No.            feet             inches   
-----      -------------     -------------
  1             0.000           16.0000
  2            88.000           16.0000

Input Structural Properties for Pile Sections:
----------------------------------------------

Pile Section No. 1:

   Section 1 is a drilled shaft with permanent casing
   Length of section                                   =    88.000000 ft
   Casing outside diameter                             =    16.000000 in

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 7 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =       0.0000 ft
   Distance from top of pile to bottom of layer        =     4.700000 ft
   Effective unit weight at top of layer               =    59.600000 pcf
   Effective unit weight at bottom of layer            =    59.600000 pcf
   Friction angle at top of layer                      =    33.000000 deg.
   Friction angle at bottom of layer                   =    33.000000 deg.
   Subgrade k at top of layer                          =    60.000000 pci
   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     4.700000 ft
   Distance from top of pile to bottom of layer        =    15.700000 ft
   Effective unit weight at top of layer               =    62.600000 pcf
   Effective unit weight at bottom of layer            =    62.600000 pcf
   Friction angle at top of layer                      =    32.750000 deg.
   Friction angle at bottom of layer                   =    32.750000 deg.
   Subgrade k at top of layer                          =    60.000000 pci
   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    15.700000 ft
   Distance from top of pile to bottom of layer        =    45.200000 ft
   Effective unit weight at top of layer               =    57.600000 pcf
   Effective unit weight at bottom of layer            =    57.600000 pcf
   Undrained cohesion at top of layer                  =        1700. psf
   Undrained cohesion at bottom of layer               =        1700. psf
   Epsilon-50 at top of layer                          =     0.007000 
   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    45.200000 ft
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   Distance from top of pile to bottom of layer        =    57.700000 ft
   Effective unit weight at top of layer               =    59.600000 pcf
   Effective unit weight at bottom of layer            =    59.600000 pcf
   Undrained cohesion at top of layer                  =        2700. psf
   Undrained cohesion at bottom of layer               =        2700. psf
   Epsilon-50 at top of layer                          =     0.005000 
   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    57.700000 ft
   Distance from top of pile to bottom of layer        =    88.200000 ft
   Effective unit weight at top of layer               =    55.600000 pcf
   Effective unit weight at bottom of layer            =    55.600000 pcf
   Undrained cohesion at top of layer                  =        1400. psf
   Undrained cohesion at bottom of layer               =        1400. psf
   Epsilon-50 at top of layer                          =     0.007000 
   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water

   Distance from top of pile to top of layer           =    88.200000 ft
   Distance from top of pile to bottom of layer        =   103.200000 ft
   Effective unit weight at top of layer               =   135.000000 pcf
   Effective unit weight at bottom of layer            =   135.000000 pcf
   Undrained cohesion at top of layer                  =        3300. psf
   Undrained cohesion at bottom of layer               =        3300. psf
   Epsilon-50 at top of layer                          =     0.005000 
   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 7 is massive rock, p-y criteria by Liang et al., 2009

   Distance from top of pile to top of layer           =   103.200000 ft
   Distance from top of pile to bottom of layer        =   150.000000 ft
   Effective unit weight at top of layer               =   155.000000 pcf
   Effective unit weight at bottom of layer            =   155.000000 pcf
   Uniaxial compressive strength at top of layer       =  1000.000000 psi
   Uniaxial compressive strength at bottom of layer    =  1000.000000 psi
   Poisson's ratio at top of layer                     =     0.180000
   Poisson's ratio at bottom of layer                  =     0.180000
   Option 1: Intact rock modulus at top of layer       =       0.0000 psi
             Intact rock modulus at bottom of layer    =       0.0000 psi
   Option 1: Geologic Strength Index for layer         =    50.000000
   Option 2: Rock mass modulus at top of layer         =      380838. psi
             Rock mass modulus at bottom of layer      =      380838. psi
   Option 2 will use the input value of rock mass modulus to compute the p-y curve 
            in massive rock.
   The rock type is (sedimentary) shales, Hoek-Brown Material Constant mi = 6

 (Depth of the lowest soil layer extends 62.000 ft below the pile tip)

**** Warning - Possible Input Data Error ****

Values entered for effective unit weight of rock were outside the limits of 
50 pcf to 150 pcf.

The maximum input value, in layer   1, for effective unit weight = 155.00 pcf
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This data may be erroneous. Please check your data.

--------------------------------------------------------------------------------
                        Summary of Input Soil Properties
--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of     Uniaxial        E50                    Rock Mass    Geologic     Int. Rock   Hoek-Brown                
 Num.           Name             Depth       Unit Wt.                 Friction        qu           or           kpy        Modulus     Strength      Modulus     Material     Poisson's   
          (p-y Curve Type)        ft           pcf          psf          deg.         psi          krm          pci          psi         Index         psi       Index, mi      Ratio     
-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   
  1            Sand                 0.00      59.6000       --          33.0000       --           --          60.0000       --           --             0.00         0.00         0.00
          (Reese, et al.)         4.7000      59.6000       --          33.0000       --           --          60.0000       --           --             0.00         0.00         0.00
  2            Sand               4.7000      62.6000       --          32.7500       --           --          60.0000       --           --             0.00         0.00         0.00
          (Reese, et al.)        15.7000      62.6000       --          32.7500       --           --          60.0000       --           --             0.00         0.00         0.00
  3         Stiff Clay           15.7000      57.6000        1700.       --           --          0.00700       --           --           --             0.00         0.00         0.00
          w/o Free Water         45.2000      57.6000        1700.       --           --          0.00700       --           --           --             0.00         0.00         0.00
  4         Stiff Clay           45.2000      59.6000        2700.       --           --          0.00500       --           --           --             0.00         0.00         0.00
          w/o Free Water         57.7000      59.6000        2700.       --           --          0.00500       --           --           --             0.00         0.00         0.00
  5         Stiff Clay           57.7000      55.6000        1400.       --           --          0.00700       --           --           --             0.00         0.00         0.00
          w/o Free Water         88.2000      55.6000        1400.       --           --          0.00700       --           --           --             0.00         0.00         0.00
  6         Stiff Clay           88.2000     135.0000        3300.       --           --          0.00500       --           --           --             0.00         0.00         0.00
          w/o Free Water        103.2000     135.0000        3300.       --           --          0.00500       --           --           --             0.00         0.00         0.00
  7           Massive           103.2000     155.0000       --           --        1000.0000       --           --          380838.      50.0000         0.00       6.0000       0.1800
               Rock             150.0000     155.0000       --           --        1000.0000       --           --                       50.0000         0.00       6.0000       0.1800

--------------------------------------------------------------------------------
                               Static Loading Type
--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
                Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 
 No.    Type             1                       2                 Force, lbs      vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 
   1     2     V =       20000. lbs   S =       0.0000 in/in          0.0000000          Yes               Yes
   2     2     V =       20000. lbs   S =       0.0000 in/in            305000.          Yes               Yes
   3     1     V =       20000. lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes
   4     1     V =       20000. lbs   M =       0.0000 in-lbs           305000.          Yes               Yes

V = shear force applied normal to pile axis
M = bending moment applied to pile head
y = lateral deflection normal to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applied to pile head
Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).
Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
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--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:
-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile) with Permanent Casing:
------------------------------------------------------------------------------

Length of Section                                      =    88.000000 ft
Outer Diameter of Casing                               =    16.000000 in
Casing Wall Thickness                                  =     0.250000 in
Moment of Inertia of Steel Casing                      =   383.663935 in^4
Yield Stress of Casing                                 =       50000. psi
Elastic Modulus of Casing                              =    29000000. psi
Number of Reinforcing Bars                             =            0 bars   
Area of Single Reinforcing Bar                         =       0.0000 sq. in.
Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in
Yield Stress of Reinforcing Bars                       =       0.0000 psi
Modulus of Elasticity of Reinforcing Bars              =       0.0000 psi
Gross Area of Pile                                     =   201.061930 sq. in.
Area of Concrete                                       =   188.691909 sq. in.
Cross-sectional Area of Steel Casing                   =    12.370021 sq. in.
Area of All Steel (Casing and Bars)                    =    12.370021 sq. in.
Area Ratio of All Steel to Gross Area of Pile          =         6.15 percent

Axial Structural Capacities:
----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     1260.054 kips    
Tensile Load for Cracking of Concrete                  =     -119.866 kips    
Nominal Axial Tensile Capacity                         =     -618.501 kips    

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =        4000. psi
Modulus of Elasticity of Concrete                      =     3604997. psi
Modulus of Rupture of Concrete                         =   -474.34165 psi
Compression Strain at Peak Stress                      =     0.001886
Tensile Strain at Fracture of Concrete                 =   -0.0001154
Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1                0.000
      2              305.000

Definitions of Run Messages and Notes:
--------------------------------------

  C = concrete in section has cracked in tension.
  Y = stress in reinforcing steel has reached yield stress.
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  T = ACI 318 criteria for tension-controlled section met, tensile strain in 
      reinforcement exceeds 0.005 while simultaneously compressive strain in 
      concrete more than 0.003. See ACI 318-14, Section 21.2.3.
  Z = depth of tensile zone in concrete section is less than 10 percent of 
      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.

Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel    Max Casing  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress        Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi           ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---
   0.00000125    28.9033419     23122674.     8.0000000    0.00001000   -0.00001000     0.0418774       0.00000     0.2871000    
   0.00000250    57.7542839     23101714.     8.0000000    0.00002000   -0.00002000     0.0835345       0.00000     0.5742000    
   0.00000375    86.5528259     23080754.     8.0000000    0.00003000   -0.00003000     0.1249712       0.00000     0.8613000    
   0.00000500   115.2989680     23059794.     8.0000000    0.00004000   -0.00004000     0.1661875       0.00000     1.1484000    
   0.00000625   143.9927102     23038834.     8.0000000    0.00005000   -0.00005000     0.2071834       0.00000     1.4355000    
   0.00000750   172.6340525     23017874.     8.0000000    0.00006000   -0.00006000     0.2479590       0.00000     1.7226000    
   0.00000875   201.2229948     22996914.     8.0000000    0.00007000   -0.00007000     0.2885142       0.00000     2.0097000    
   0.00001000   229.7595373     22975954.     8.0000000    0.00008000   -0.00008000     0.3288490       0.00000     2.2968000    
   0.00001125   258.2436798     22954994.     8.0000000    0.00009000   -0.00009000     0.3689635       0.00000     2.5839000    
   0.00001250   286.6754223     22934034.     8.0000000     0.0001000   -0.00010000     0.4088576       0.00000     2.8710000    
   0.00001375   315.0547650     22913074.     8.0000000     0.0001100     -0.000110     0.4485313       0.00000     3.1581000    
   0.00001500   315.0547650     21003651.     6.1265455    0.00009190     -0.000148     0.3754186       0.00000     -4.260153 C  
   0.00001625   315.0547650     19387986.     6.1277790    0.00009958     -0.000160     0.4059492       0.00000     -4.614584 C  
   0.00001750   315.0547650     18003129.     6.1290144     0.0001073     -0.000173     0.4363631       0.00000     -4.968925 C  
   0.00001875   315.0547650     16802921.     6.1302515     0.0001149     -0.000185     0.4666602       0.00000     -5.323176 C  
   0.00002000   315.0547650     15752738.     6.1314904     0.0001226     -0.000197     0.4968404       0.00000     -5.677336 C  
   0.00002125   315.0547650     14826107.     6.1327311     0.0001303     -0.000210     0.5269036       0.00000     -6.031404 C  
   0.00002250   330.0087250     14667054.     6.1339736     0.0001380     -0.000222     0.5568496       0.00000     -6.385382 C  
   0.00002375   348.2686053     14663941.     6.1352179     0.0001457     -0.000234     0.5866782       0.00000     -6.739269 C  
   0.00002500   366.5206047     14660824.     6.1364640     0.0001534     -0.000247     0.6163894       0.00000     -7.093064 C  
   0.00002625   384.7647083     14657703.     6.1377119     0.0001611     -0.000259     0.6459830       0.00000     -7.446767 C  
   0.00002750   403.0009009     14654578.     6.1389617     0.0001688     -0.000271     0.6754589       0.00000     -7.800378 C  
   0.00002875   421.2291676     14651449.     6.1402133     0.0001765     -0.000283     0.7048169       0.00000     -8.153897 C  
   0.00003000   439.4494932     14648316.     6.1414667     0.0001842     -0.000296     0.7340569       0.00000     -8.507324 C  
   0.00003125   457.6618624     14645180.     6.1427219     0.0001920     -0.000308     0.7631787       0.00000     -8.860658 C  
   0.00003250   475.8662601     14642039.     6.1439790     0.0001997     -0.000320     0.7921823       0.00000     -9.213900 C  
   0.00003375   494.0626709     14638894.     6.1452380     0.0002074     -0.000333     0.8210675       0.00000     -9.567048 C  
   0.00003500   512.2510794     14635745.     6.1464988     0.0002151     -0.000345     0.8498341       0.00000     -9.920104 C  
   0.00003625   530.4314702     14632592.     6.1477615     0.0002229     -0.000357     0.8784821       0.00000    -10.273066 C  
   0.00003750   548.6038278     14629435.     6.1490260     0.0002306     -0.000369     0.9070112       0.00000    -10.625934 C  
   0.00003875   566.7681368     14626274.     6.1502925     0.0002383     -0.000382     0.9354214       0.00000    -10.978709 C  
   0.00004000   584.9243814     14623110.     6.1515608     0.0002461     -0.000394     0.9637124       0.00000    -11.331389 C  
   0.00004125   603.0725461     14619941.     6.1528309     0.0002538     -0.000406     0.9918842       0.00000    -11.683976 C  
   0.00004250   621.2126151     14616767.     6.1541030     0.0002615     -0.000418     1.0199367       0.00000    -12.036468 C  
   0.00004375   639.3445727     14613590.     6.1553770     0.0002693     -0.000431     1.0478696       0.00000    -12.388865 C  
   0.00004500   657.4684030     14610409.     6.1566529     0.0002770     -0.000443     1.0756828       0.00000    -12.741168 C  
   0.00004625   675.5840901     14607224.     6.1579306     0.0002848     -0.000455     1.1033762       0.00000    -13.093375 C  
   0.00004750   693.6916180     14604034.     6.1592103     0.0002926     -0.000467     1.1309497       0.00000    -13.445488 C  
   0.00004875   711.7909831     14600841.     6.1604839     0.0003003     -0.000480     1.1584017       0.00000    -13.797516 C  
   0.00005125   747.9651747     14594442.     6.1630109     0.0003159     -0.000504     1.2129399       0.00000    -14.501325 C  
   0.00005375   784.1064944     14588028.     6.1655454     0.0003314     -0.000529     1.2669953       0.00000    -15.204756 C  
   0.00005625   820.2148141     14581597.     6.1680875     0.0003470     -0.000553     1.3205669       0.00000    -15.907807 C  
   0.00005875   856.2900048     14575149.     6.1706371     0.0003625     -0.000577     1.3736534       0.00000    -16.610477 C  
   0.00006125   892.3319365     14568685.     6.1731944     0.0003781     -0.000602     1.4262537       0.00000    -17.312763 C  
   0.00006375   928.3404783     14562204.     6.1757594     0.0003937     -0.000626     1.4783667       0.00000    -18.014665 C  
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   0.00006625   964.3154981     14555706.     6.1783320     0.0004093     -0.000651     1.5299911       0.00000    -18.716179 C  
   0.00006875         1000.     14549191.     6.1809125     0.0004249     -0.000675     1.5811257       0.00000    -19.417305 C  
   0.00007125         1036.     14542659.     6.1835008     0.0004406     -0.000699     1.6317694       0.00000    -20.118041 C  
   0.00007375         1072.     14536110.     6.1860969     0.0004562     -0.000724     1.6819211       0.00000    -20.818385 C  
   0.00007625         1108.     14529543.     6.1887010     0.0004719     -0.000748     1.7315793       0.00000    -21.518335 C  
   0.00007875         1144.     14522960.     6.1913131     0.0004876     -0.000772     1.7807430       0.00000    -22.217889 C  
   0.00008125         1179.     14516359.     6.1939331     0.0005033     -0.000797     1.8294110       0.00000    -22.917045 C  
   0.00008375         1215.     14509740.     6.1965613     0.0005190     -0.000821     1.8775819       0.00000    -23.615802 C  
   0.00008625         1251.     14503104.     6.1991975     0.0005347     -0.000845     1.9252546       0.00000    -24.314157 C  
   0.00008875         1287.     14496450.     6.2018420     0.0005504     -0.000870     1.9724277       0.00000    -25.012109 C  
   0.00009125         1322.     14489778.     6.2044946     0.0005662     -0.000894     2.0191001       0.00000    -25.709656 C  
   0.00009375         1358.     14483088.     6.2071556     0.0005819     -0.000918     2.0652705       0.00000    -26.406796 C  
   0.00009625         1393.     14476380.     6.2098248     0.0005977     -0.000942     2.1109375       0.00000    -27.103526 C  
   0.00009875         1429.     14469654.     6.2125025     0.0006135     -0.000967     2.1561000       0.00000    -27.799846 C  
    0.0001013         1464.     14462909.     6.2151886     0.0006293     -0.000991     2.2007565       0.00000    -28.495752 C  
    0.0001038         1500.     14456147.     6.2178831     0.0006451     -0.001015     2.2449059       0.00000    -29.191244 C  
    0.0001063         1535.     14449365.     6.2205863     0.0006609     -0.001039     2.2885467       0.00000    -29.886318 C  
    0.0001088         1571.     14442566.     6.2232980     0.0006768     -0.001063     2.3316777       0.00000    -30.580974 C  
    0.0001113         1606.     14435747.     6.2260184     0.0006926     -0.001087     2.3742976       0.00000    -31.275208 C  
    0.0001138         1641.     14428910.     6.2287475     0.0007085     -0.001111     2.4164049       0.00000    -31.969019 C  
    0.0001163         1677.     14422053.     6.2314853     0.0007244     -0.001136     2.4579983       0.00000    -32.662405 C  
    0.0001188         1712.     14415178.     6.2342320     0.0007403     -0.001160     2.4990765       0.00000    -33.355363 C  
    0.0001213         1747.     14408283.     6.2369876     0.0007562     -0.001184     2.5396381       0.00000    -34.047892 C  
    0.0001238         1782.     14401369.     6.2397521     0.0007722     -0.001208     2.5796817       0.00000    -34.739989 C  
    0.0001263         1817.     14394436.     6.2425257     0.0007881     -0.001232     2.6192059       0.00000    -35.431653 C  
    0.0001288         1852.     14387483.     6.2453083     0.0008041     -0.001256     2.6582093       0.00000    -36.122880 C  
    0.0001313         1887.     14380511.     6.2481000     0.0008201     -0.001280     2.6966905       0.00000    -36.813669 C  
    0.0001338         1922.     14373518.     6.2509009     0.0008361     -0.001304     2.7346481       0.00000    -37.504018 C  
    0.0001363         1957.     14366506.     6.2537111     0.0008521     -0.001328     2.7720807       0.00000    -38.193924 C  
    0.0001388         1992.     14359474.     6.2565306     0.0008681     -0.001352     2.8089867       0.00000    -38.883385 C  
    0.0001413         2027.     14352422.     6.2593594     0.0008841     -0.001376     2.8453647       0.00000    -39.572399 C  
    0.0001438         2062.     14345349.     6.2621977     0.0009002     -0.001400     2.8812133       0.00000    -40.260963 C  
    0.0001463         2097.     14338256.     6.2650455     0.0009163     -0.001424     2.9165310       0.00000    -40.949076 C  
    0.0001488         2132.     14331142.     6.2679028     0.0009324     -0.001448     2.9513162       0.00000    -41.636734 C  
    0.0001588         2271.     14302480.     6.2794292     0.0009969     -0.001543     3.0851028       0.00000    -44.382777 C  
    0.0001688         2409.     14273478.     6.2911141     0.0010616     -0.001638     3.2102483       0.00000    -47.121360 C  
    0.0001788         2546.     14244127.     6.3029619     0.0011267     -0.001733     3.3266514       0.00000    -49.852321 C  
    0.0001888         2663.     14107880.     6.2948286     0.0011881     -0.001832     3.4281248       0.00000    -50.000000 CY 
    0.0001988         2756.     13865633.     6.2656203     0.0012453     -0.001935     3.5149099       0.00000    -50.000000 CY 
    0.0002088         2835.     13583103.     6.2271715     0.0012999     -0.002040     3.5911567       0.00000    -50.000000 CY 
    0.0002188         2905.     13281364.     6.1833056     0.0013526     -0.002147     3.6584711       0.00000    -50.000000 CY 
    0.0002288         2968.     12973720.     6.1361879     0.0014037     -0.002256     3.7179118       0.00000    -50.000000 CY 
    0.0002388         3024.     12665024.     6.0866979     0.0014532     -0.002367     3.7701425       0.00000    -50.000000 CY 
    0.0002488         3075.     12361017.     6.0366080     0.0015016     -0.002478     3.8159958       0.00000    -50.000000 CY 
    0.0002588         3122.     12063842.     5.9861817     0.0015489     -0.002591     3.8558780       0.00000    -50.000000 CY 
    0.0002688         3164.     11774704.     5.9353039     0.0015951     -0.002705     3.8901017       0.00000    -50.000000 CY 
    0.0002788         3204.     11495126.     5.8851977     0.0016405     -0.002820     3.9192105       0.00000    -50.000000 CY 
    0.0002888         3241.     11224812.     5.8357589     0.0016851     -0.002935     3.9434422       0.00000    -50.000000 CY 
    0.0002988         3276.     10964087.     5.7863563     0.0017287     -0.003051     3.9629669       0.00000    -50.000000 CY 
    0.0003088         3307.     10710113.     5.7400431     0.0017722     -0.003168     3.9783624       0.00000    50.0000000 CY 
    0.0003188         3334.     10460823.     5.6985259     0.0018164     -0.003284     3.9897756       0.00000    50.0000000 CY 
    0.0003288         3358.     10215614.     5.6610944     0.0018611     -0.003399     3.9970199       0.00000    50.0000000 CY 
    0.0003388         3380.      9976843.     5.6269309     0.0019061     -0.003514     3.9999409       0.00000    50.0000000 CY 
    0.0003488         3399.      9745757.     5.5955927     0.0019515     -0.003629     3.9996149       0.00000    50.0000000 CY 
    0.0003588         3416.      9523000.     5.5662590     0.0019969     -0.003743     3.9987849       0.00000    50.0000000 CY 
    0.0003688         3432.      9308170.     5.5389169     0.0020425     -0.003858     3.9972709       0.00000    50.0000000 CY 
    0.0003788         3447.      9100662.     5.5135311     0.0020882     -0.003972     3.9998848       0.00000    50.0000000 CY 
    0.0003888         3460.      8901054.     5.4887163     0.0021337     -0.004086     3.9988175       0.00000    50.0000000 CY 
    0.0003988         3472.      8708397.     5.4658986     0.0021795     -0.004200     3.9980699       0.00000    50.0000000 CY 
    0.0004088         3484.      8523221.     5.4442003     0.0022253     -0.004315     3.9995204       0.00000    50.0000000 CY 
    0.0004188         3494.      8344491.     5.4239346     0.0022713     -0.004429     3.9971332       0.00000    50.0000000 CY 
    0.0004288         3504.      8172419.     5.4045088     0.0023172     -0.004543     3.9997475       0.00000    50.0000000 CY 
    0.0004388         3513.      8006495.     5.3866025     0.0023634     -0.004657     3.9972566       0.00000    50.0000000 CY 
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    0.0004488         3521.      7846958.     5.3693480     0.0024095     -0.004771     3.9997377       0.00000    50.0000000 CY 
    0.0004588         3529.      7692389.     5.3530585     0.0024557     -0.004884     3.9966663       0.00000    50.0000000 CY 
    0.0004688         3536.      7543789.     5.3370328     0.0025017     -0.004998     3.9994541       0.00000    50.0000000 CY 
    0.0004788         3543.      7400062.     5.3219576     0.0025479     -0.005112     3.9967029       0.00000    50.0000000 CY 
    0.0004888         3549.      7261361.     5.3077013     0.0025941     -0.005226     3.9986203       0.00000    50.0000000 CY 
    0.0004988         3555.      7127694.     5.2938021     0.0026403     -0.005340     3.9999812       0.00000    50.0000000 CY 
    0.0005088         3560.      6998088.     5.2811275     0.0026868     -0.005453     3.9966978       0.00000    50.0000000 CY 
    0.0005188         3565.      6873062.     5.2688905     0.0027332     -0.005567     3.9993233       0.00000    50.0000000 CY 
    0.0005288         3570.      6752275.     5.2568684     0.0027796     -0.005680     3.9984329       0.00000    50.0000000 CY 
    0.0005388         3575.      6635114.     5.2460219     0.0028263     -0.005794     3.9970441       0.00000    50.0000000 CY 
    0.0005488         3579.      6521915.     5.2355609     0.0028730     -0.005907     3.9994075       0.00000    50.0000000 CY 
    0.0006088         3599.      5912613.     5.1804388     0.0031536     -0.006586     3.9974551       0.00000    50.0000000 CY 
    0.0006688         3613.      5403248.     5.1373912     0.0034356     -0.007264     3.9999948       0.00000    50.0000000 CY 
    0.0007288         3623.      4971935.     5.1043568     0.0037198     -0.007940     3.9917765       0.00000    50.0000000 CY 
    0.0007888         3629.      4600505.     5.0821898     0.0040086     -0.008611     3.9916478       0.00000    50.0000000 CY 

Axial Thrust Force =    305.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel    Max Casing  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress        Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi           ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---
   0.00000125    26.7215910     21377273.   229.7821212     0.0002872     0.0002672     1.1250745       0.00000     8.3267019    
   0.00000250    53.4429535     21377181.   118.8967965     0.0002972     0.0002572     1.1606118       0.00000     8.6142177    
   0.00000375    80.1638592     21377029.    81.9375710     0.0003073     0.0002473     1.1959621       0.00000     8.9020108    
   0.00000500   106.8840796     21376816.    63.4598703     0.0003173     0.0002373     1.2311246       0.00000     9.1900812    
   0.00000625   133.6033864     21376542.    52.3747795     0.0003273     0.0002273     1.2660988       0.00000     9.4784288    
   0.00000750   160.3215509     21376207.    44.9859939     0.0003374     0.0002174     1.3008841       0.00000     9.7670537    
   0.00000875   187.0383448     21375811.    39.7093827     0.0003475     0.0002075     1.3354797       0.00000    10.0559559    
   0.00001000   213.7535396     21375354.    35.7528805     0.0003575     0.0001975     1.3698851       0.00000    10.3451354    
   0.00001125   240.4669066     21374836.    32.6764511     0.0003676     0.0001876     1.4040995       0.00000    10.6345922    
   0.00001250   267.1782174     21374257.    30.2160727     0.0003777     0.0001777     1.4381225       0.00000    10.9243264    
   0.00001375   293.8872433     21373618.    28.2037315     0.0003878     0.0001678     1.4719532       0.00000    11.2143380    
   0.00001500   320.5937556     21372917.    26.5274183     0.0003979     0.0001579     1.5055911       0.00000    11.5046270    
   0.00001625   347.2975256     21372155.    25.1095882     0.0004080     0.0001480     1.5390356       0.00000    11.7951935    
   0.00001750   373.9983247     21371333.    23.8948521     0.0004182     0.0001382     1.5722859       0.00000    12.0860375    
   0.00001875   400.6959239     21370449.    22.8425913     0.0004283     0.0001283     1.6053415       0.00000    12.3771591    
   0.00002000   427.3900943     21369505.    21.9223416     0.0004384     0.0001184     1.6382018       0.00000    12.6685582    
   0.00002125   454.0806071     21368499.    21.1108072     0.0004486     0.0001086     1.6708659       0.00000    12.9602350    
   0.00002250   480.7672332     21367433.    20.3898689     0.0004588    0.00009877     1.7033334       0.00000    13.2521895    
   0.00002375   507.4497435     21366305.    19.7452221     0.0004689    0.00008895     1.7356036       0.00000    13.5444218    
   0.00002500   534.1279088     21365116.    19.1654232     0.0004791    0.00007914     1.7676758       0.00000    13.8369319    
   0.00002625   560.8014999     21363867.    18.6412082     0.0004893    0.00006933     1.7995494       0.00000    14.1297199    
   0.00002750   587.4702874     21362556.    18.1649977     0.0004995    0.00005954     1.8312238       0.00000    14.4227858    
   0.00002875   614.1340418     21361184.    17.7305303     0.0005098    0.00004975     1.8626982       0.00000    14.7161297    
   0.00003000   640.7925337     21359751.    17.3325881     0.0005200    0.00003998     1.8939721       0.00000    15.0097518    
   0.00003125   667.4455333     21358257.    16.9667883     0.0005302    0.00003021     1.9250448       0.00000    15.3036520    
   0.00003250   694.0928110     21356702.    16.6294221     0.0005405    0.00002046     1.9559157       0.00000    15.5978304    
   0.00003375   720.7341368     21355086.    16.3173304     0.0005507    0.00001071     1.9865841       0.00000    15.8922872    
   0.00003500   747.3692807     21353408.    16.0278052     0.0005610   9.73184E-07     2.0170493       0.00000    16.1870224    
   0.00003625   773.9980127     21351669.    15.7585123     0.0005712   -0.00000875     2.0473107       0.00000    16.4820361    
   0.00003750   800.6198594     21349863.    15.5074275     0.0005815   -0.00001847     2.0773677       0.00000    16.7773276    
   0.00003875   827.2329870     21347948.    15.2727836     0.0005918   -0.00002818     2.1072188       0.00000    17.0728907    
   0.00004000   853.8344283     21345861.    15.0530299     0.0006021   -0.00003788     2.1368624       0.00000    17.3687148    
   0.00004125   880.4209833     21343539.    14.8468029     0.0006124   -0.00004757     2.1662967       0.00000    17.6647880    
   0.00004250   906.9895310     21340930.    14.6528991     0.0006227   -0.00005725     2.1955200       0.00000    17.9610983    
   0.00004375   933.5370734     21337990.    14.4702529     0.0006331   -0.00006693     2.2245304       0.00000    18.2576336    
   0.00004500   960.0607992     21334684.    14.2979174     0.0006434   -0.00007659     2.2533264       0.00000    18.5543823    
   0.00004625   986.5581497     21330987.    14.1350483     0.0006537   -0.00008625     2.2819063       0.00000    18.8513337    
   0.00004750         1013.     21326880.    13.9808910     0.0006641   -0.00009591     2.3102688       0.00000    19.1484775    
   0.00004875         1039.     21322350.    13.8347686     0.0006744     -0.000106     2.3384125       0.00000    19.4458043    
   0.00005125         1071.     20894745.    13.5022636     0.0006920     -0.000128     2.3854895       0.00000    19.9488395 C  
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   0.00005375         1116.     20762700.    13.2378777     0.0007115     -0.000148     2.4371934       0.00000    20.5098420 C  
   0.00005625         1160.     20625413.    12.9944256     0.0007309     -0.000169     2.4876793       0.00000    21.0666563 C  
   0.00005875         1203.     20485061.    12.7693881     0.0007502     -0.000190     2.5369892       0.00000    21.6195452 C  
   0.00006125         1246.     20344120.    12.5608212     0.0007694     -0.000211     2.5851881       0.00000    22.1690576 C  
   0.00006375         1288.     20201972.    12.3665188     0.0007884     -0.000232     2.6322489       0.00000    22.7147013 C  
   0.00006625         1329.     20061206.    12.1853111     0.0008073     -0.000253     2.6782600       0.00000    23.2573280 C  
   0.00006875         1370.     19922384.    12.0158564     0.0008261     -0.000274     2.7232493       0.00000    23.7971136 C  
   0.00007125         1410.     19785959.    11.8570066     0.0008448     -0.000295     2.7672436       0.00000    24.3342397 C  
   0.00007375         1449.     19652322.    11.7077809     0.0008634     -0.000317     2.8102712       0.00000    24.8689163 C  
   0.00007625         1489.     19521807.    11.5673384     0.0008820     -0.000338     2.8523610       0.00000    25.4013769 C  
   0.00007875         1527.     19394690.    11.4349559     0.0009005     -0.000359     2.8935422       0.00000    25.9318805 C  
   0.00008125         1566.     19270081.    11.3096714     0.0009189     -0.000381     2.9337845       0.00000    26.4599131 C  
   0.00008375         1604.     19148896.    11.1911326     0.0009373     -0.000403     2.9731492       0.00000    26.9861634 C  
   0.00008625         1641.     19031505.    11.0789307     0.0009556     -0.000424     3.0116763       0.00000    27.5110756 C  
   0.00008875         1679.     18917594.    10.9725139     0.0009738     -0.000446     3.0493684       0.00000    28.0346078 C  
   0.00009125         1716.     18806120.    10.8711149     0.0009920     -0.000468     3.0861772       0.00000    28.5559877 C  
   0.00009375         1753.     18698671.    10.7749086     0.0010101     -0.000490     3.1222192       0.00000    29.0767830 C  
   0.00009625         1790.     18593838.    10.6830967     0.0010282     -0.000512     3.1574230       0.00000    29.5958940 C  
   0.00009875         1826.     18492227.    10.5955986     0.0010463     -0.000534     3.1918433       0.00000    30.1140457 C  
    0.0001013         1862.     18393664.    10.5121152     0.0010644     -0.000556     3.2254880       0.00000    30.6312985 C  
    0.0001038         1898.     18297733.    10.4322518     0.0010823     -0.000578     3.2583409       0.00000    31.1473380 C  
    0.0001063         1934.     18204760.    10.3559490     0.0011003     -0.000600     3.2904444       0.00000    31.6627680 C  
    0.0001088         1970.     18114357.    10.2828632     0.0011183     -0.000622     3.3217823       0.00000    32.1772801 C  
    0.0001113         2005.     18026402.    10.2127958     0.0011362     -0.000644     3.3523619       0.00000    32.6909326 C  
    0.0001138         2041.     17941369.    10.1457996     0.0011541     -0.000666     3.3822345       0.00000    33.2045568 C  
    0.0001163         2076.     17857948.    10.0811826     0.0011719     -0.000688     3.4113067       0.00000    33.7164872 C  
    0.0001188         2111.     17777547.    10.0194562     0.0011898     -0.000710     3.4397103       0.00000    34.2290025 C  
    0.0001213         2146.     17698817.     9.9598987     0.0012076     -0.000732     3.4673410       0.00000    34.7401940 C  
    0.0001238         2181.     17622249.     9.9026532     0.0012255     -0.000755     3.4942555       0.00000    35.2510471 C  
    0.0001263         2215.     17548249.     9.8478338     0.0012433     -0.000777     3.5205017       0.00000    35.7624819 C  
    0.0001288         2250.     17475416.     9.7946709     0.0012611     -0.000799     3.5459616       0.00000    36.2721528 C  
    0.0001313         2284.     17404701.     9.7435791     0.0012788     -0.000821     3.5707355       0.00000    36.7819985 C  
    0.0001338         2319.     17336190.     9.6945467     0.0012966     -0.000843     3.5948414       0.00000    37.2924235 C  
    0.0001363         2353.     17268896.     9.6469925     0.0013144     -0.000866     3.6181934       0.00000    37.8015796 C  
    0.0001388         2387.     17203232.     9.6010939     0.0013322     -0.000888     3.6408420       0.00000    38.3105020 C  
    0.0001413         2421.     17139477.     9.5569612     0.0013499     -0.000910     3.6628228       0.00000    38.8200027 C  
    0.0001438         2455.     17077390.     9.5144220     0.0013677     -0.000932     3.6841195       0.00000    39.3297469 C  
    0.0001463         2489.     17016128.     9.4729490     0.0013854     -0.000955     3.7046562       0.00000    39.8378454 C  
    0.0001488         2522.     16956530.     9.4330043     0.0014032     -0.000977     3.7245249       0.00000    40.3465227 C  
    0.0001588         2656.     16731451.     9.2859675     0.0014741     -0.001066     3.7971061       0.00000    42.3819734 C  
    0.0001688         2789.     16524955.     9.1566439     0.0015452     -0.001155     3.8586493       0.00000    44.4188263 C  
    0.0001788         2920.     16334528.     9.0424453     0.0016163     -0.001244     3.9091755       0.00000    46.4590765 C  
    0.0001888         3050.     16157144.     8.9405365     0.0016875     -0.001332     3.9485899       0.00000    48.5003622 C  
    0.0001988         3177.     15985342.     8.8515700     0.0017592     -0.001421     3.9770361       0.00000    50.0000000 CY 
    0.0002088         3292.     15768042.     8.7847227     0.0018338     -0.001506     3.9946227       0.00000    50.0000000 CY 
    0.0002188         3396.     15524323.     8.7355867     0.0019109     -0.001589     3.9991273       0.00000    50.0000000 CY 
    0.0002288         3493.     15271087.     8.6986136     0.0019898     -0.001670     3.9993217       0.00000    50.0000000 CY 
    0.0002388         3584.     15012274.     8.6711064     0.0020702     -0.001750     3.9992316       0.00000    50.0000000 CY 
    0.0002488         3659.     14708288.     8.6403928     0.0021493     -0.001831     3.9986434       0.00000    50.0000000 CY 
    0.0002588         3718.     14368851.     8.6057674     0.0022267     -0.001913     3.9998532       0.00000    50.0000000 CY 
    0.0002688         3768.     14019419.     8.5709165     0.0023034     -0.001997     3.9986745       0.00000    50.0000000 CY 
    0.0002788         3810.     13668765.     8.5369198     0.0023797     -0.002080     3.9995723       0.00000    50.0000000 CY 
    0.0002888         3847.     13323568.     8.5044987     0.0024557     -0.002164     3.9999263       0.00000    50.0000000 CY 
    0.0002988         3879.     12985001.     8.4734687     0.0025314     -0.002249     4.0000000       0.00000    50.0000000 CY 
    0.0003088         3908.     12656392.     8.4445504     0.0026073     -0.002333     3.9985314       0.00000    50.0000000 CY 
    0.0003188         3933.     12338030.     8.4174066     0.0026830     -0.002417     3.9980319       0.00000    50.0000000 CY 
    0.0003288         3955.     12030104.     8.3915847     0.0027587     -0.002501     3.9985695       0.00000    50.0000000 CY 
    0.0003388         3975.     11733196.     8.3669462     0.0028343     -0.002586     3.9999998       0.00000    50.0000000 CY 
    0.0003488         3992.     11446939.     8.3441727     0.0029100     -0.002670     3.9999180       0.00000    50.0000000 CY 
    0.0003588         4008.     11171560.     8.3228505     0.0029858     -0.002754     3.9995616       0.00000    50.0000000 CY 
    0.0003688         4022.     10906835.     8.3028339     0.0030617     -0.002838     3.9986927       0.00000    50.0000000 CY 
    0.0003788         4035.     10652198.     8.2842488     0.0031377     -0.002922     3.9971507       0.00000    50.0000000 CY 
    0.0003888         4046.     10407289.     8.2670738     0.0032138     -0.003006     3.9998932       0.00000    50.0000000 CY 
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    0.0003988         4056.     10171868.     8.2508116     0.0032900     -0.003090     3.9988660       0.00000    50.0000000 CY 
    0.0004088         4065.      9944953.     8.2356406     0.0033663     -0.003174     3.9973202       0.00000    50.0000000 CY 
    0.0004188         4073.      9726903.     8.2210053     0.0034425     -0.003257     3.9996266       0.00000    50.0000000 CY 
    0.0004288         4080.      9517082.     8.2077012     0.0035191     -0.003341     3.9974185       0.00000    50.0000000 CY 
    0.0004388         4087.      9314925.     8.1948812     0.0035955     -0.003424     3.9998721       0.00000    50.0000000 CY 
    0.0004488         4093.      9120155.     8.1832602     0.0036722     -0.003508     3.9977302       0.00000    50.0000000 CY 
    0.0004588         4098.      8932874.     8.1723643     0.0037491     -0.003591     3.9999110       0.00000    50.0000000 CY 
    0.0004688         4102.      8751759.     8.1622889     0.0038261     -0.003674     3.9974423       0.00000    50.0000000 CY 

--------------------------------------------------------------------------------
   Summary of Results for Nominal Moment Capacity for Section 1
--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.
  No.              kips                 in-kip               Strain            Strain
 ----         ----------------     ------------------     ------------    ------------
   1                 0.000              3588.135           0.00300000     -0.00621448
   2               305.000              4010.432           0.00300000     -0.00276991

Note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318, 
or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.
Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 
 No.                      kips         in-kips        kips         in-kips      kip-in^2  
-----  ------------   ------------  ------------  ------------  ------------  ------------
   1       0.65             0.0000         3588.        0.0000         2332.     14289511.
   2       0.65         305.000000         4010.    198.250000         2607.     16814424.

   1       0.75             0.0000         3588.        0.0000         2691.     14034271.
   2       0.75         305.000000         4010.    228.750000         3008.     16214289.

   1       0.90             0.0000         3588.        0.0000         3229.     11311575.
   2       0.90         305.000000         4010.    274.500000         3609.     14909423.

--------------------------------------------------------------------------------
           Layering Correction Equivalent Depths of Soil & Rock Layers
--------------------------------------------------------------------------------

         Top of    Equivalent                                                
          Layer     Top Depth  Same Layer  Layer is        F0          F1    
Layer     Below       Below      Type As    Rock or     Integral    Integral 
 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer
           ft          ft         Above    Rock Layer      lbs         lbs   
-----  ----------  ----------  ----------  ----------  ----------  ----------
  1          0.00        0.00      N.A.        No            0.00       9992.
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  2        4.7000      4.7447      Yes         No           9992.     191248.
  3       15.7000     14.7274      No          No         201241.     602390.
  4       45.2000     29.8430      Yes         No         803631.     404425.
  5       57.7000     76.7014      Yes         No        1208056.     509828.
  6       88.2000     88.2000      No          No        1717883.        0.00
  7      103.2000    103.2000      No          Yes         N.A.          N.A.    

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 
       for Layer n. Layering correction equivalent depths are computed only 
       for soil types with both shallow-depth and deep-depth expressions for 
       peak lateral load transfer. These soil types are soft and stiff clays, 
       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      20000.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =          0.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.2351  -1097526.     20000.       0.00       0.00   1.45E+10       0.00       0.00       0.00
    0.8800     0.2309   -886326.     19757.  -7.21E-04       0.00   1.45E+10    -46.056      2106.       0.00
    1.7600     0.2199   -680262.     19007.   -0.00129       0.00   1.46E+10    -95.973      4609.       0.00
    2.6400     0.2037   -484900.     17781.   -0.00171       0.00   1.46E+10   -136.121      7057.       0.00
    3.5200     0.1838   -304718.     16210.   -0.00195       0.00   2.29E+10   -161.554      9283.       0.00
    4.4000     0.1624   -142551.     14436.   -0.00206       0.00   2.30E+10   -174.444     11343.       0.00
    5.2800     0.1403   163.5672     12625.   -0.00209       0.00   2.31E+10   -168.475     12678.       0.00
    6.1600     0.1183    124091.     10737.   -0.00206       0.00   2.31E+10   -189.119     16888.       0.00
    7.0400    0.09678    226928.      8650.   -0.00198       0.00   2.30E+10   -206.180     22497.       0.00
    7.9200    0.07641    306774.      6390.   -0.00186       0.00   2.29E+10   -221.752     30646.       0.00
    8.8000    0.05753    361891.      4022.   -0.00166       0.00   1.47E+10   -226.815     41630.       0.00
    9.6800    0.04141    391716.      1653.   -0.00139       0.00   1.47E+10   -221.798     56561.       0.00
   10.5600    0.02827    396806.   -610.709   -0.00110       0.00   1.47E+10   -206.970     77324.       0.00
   11.4400    0.01814    378817.     -2492.  -8.22E-04       0.00   1.47E+10   -149.420     86981.       0.00
   12.3200    0.01090    344166.     -3792.  -5.62E-04       0.00   1.47E+10    -96.662     93671.       0.00
   13.2000    0.00627    298735.     -4617.  -3.69E-04       0.00   2.29E+10    -59.600    100362.       0.00
   14.0800    0.00310    246659.     -5097.  -2.44E-04       0.00   2.30E+10    -31.406    107053.       0.00
   14.9600    0.00112    191080.     -5327.  -1.43E-04       0.00   2.30E+10    -12.094    113744.       0.00
   15.8400   7.39E-05    134152.     -5581.  -6.86E-05       0.00   2.30E+10    -36.071   5157400.       0.00
   16.7200  -3.26E-04     73202.     -4943.  -2.11E-05       0.00   2.31E+10   157.0243   5088007.       0.00
   17.6000  -3.72E-04     29763.     -3257.   2.42E-06       0.00   2.31E+10   162.3238   4606667.       0.00
   18.4800  -2.75E-04      4424.     -1691.   1.02E-05       0.00   2.31E+10   134.1886   5157400.       0.00
   19.3600  -1.56E-04     -5950.   -579.954   9.88E-06       0.00   2.31E+10    76.2266   5157400.       0.00
   20.2400  -6.61E-05     -7824.     -7.042   6.73E-06       0.00   2.31E+10    32.2793   5157400.       0.00
   21.1200  -1.38E-05     -6099.   199.0917   3.56E-06       0.00   2.31E+10     6.7612   5157400.       0.00
   22.0000   8.99E-06     -3620.   211.6009   1.34E-06       0.00   2.31E+10     -4.392   5157400.       0.00
   22.8800   1.44E-05     -1630.   151.3464   1.37E-07       0.00   2.31E+10     -7.020   5157400.       0.00
   23.7600   1.19E-05   -423.070    83.6110  -3.31E-07       0.00   2.31E+10     -5.809   5157400.       0.00
   24.6400   7.37E-06   135.9818    33.9258  -3.97E-07       0.00   2.31E+10     -3.601   5157400.       0.00
   25.5200   3.51E-06   293.4438     5.8612  -2.99E-07       0.00   2.31E+10     -1.714   5157400.       0.00
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   26.4000   1.06E-06   259.7706     -5.923  -1.73E-07       0.00   2.31E+10     -0.518   5157400.       0.00
   27.2800  -1.36E-07   168.3428     -8.308  -7.48E-08       0.00   2.31E+10    0.06632   5157400.       0.00
   28.1600  -5.20E-07    84.3108     -6.616  -1.71E-08       0.00   2.31E+10     0.2541   5157400.       0.00
   29.0400  -4.98E-07    28.6094     -3.991   8.64E-09       0.00   2.31E+10     0.2432   5157400.       0.00
   29.9200  -3.38E-07    0.02852     -1.835   1.52E-08       0.00   2.31E+10     0.1650   5157400.       0.00
   30.8000  -1.77E-07    -10.156     -0.507   1.29E-08       0.00   2.31E+10    0.08666   5157400.       0.00
   31.6800  -6.61E-08    -10.677     0.1212   8.11E-09       0.00   2.31E+10    0.03228   5157400.       0.00
   32.5600  -6.24E-09     -7.597     0.3077   3.93E-09       0.00   2.31E+10    0.00305   5157400.       0.00
   33.4400   1.70E-08     -4.177     0.2800   1.25E-09       0.00   2.31E+10   -0.00829   5157400.       0.00
   34.3200   2.01E-08     -1.682     0.1846  -9.29E-11       0.00   2.31E+10   -0.00979   5157400.       0.00
   35.2000   1.50E-08     -0.280    0.09411  -5.41E-10       0.00   2.31E+10   -0.00733   5157400.       0.00
   36.0800   8.63E-09     0.3054    0.03313  -5.35E-10       0.00   2.31E+10   -0.00422   5157400.       0.00
   36.9600   3.72E-09     0.4203    0.00129  -3.69E-10       0.00   2.31E+10   -0.00182   5157400.       0.00
   37.8400   8.32E-10     0.3326   -0.01044  -1.97E-10       0.00   2.31E+10  -4.06E-04   5157400.       0.00
   38.7200  -4.50E-10     0.1997   -0.01143  -7.58E-11       0.00   2.31E+10   2.20E-04   5157400.       0.00
   39.6000  -7.69E-10    0.09132   -0.00828  -9.33E-12       0.00   2.31E+10   3.75E-04   5157400.       0.00
   40.4800  -6.47E-10    0.02478   -0.00463   1.72E-11       0.00   2.31E+10   3.16E-04   5157400.       0.00
   41.3600  -4.06E-10   -0.00652   -0.00192   2.14E-11       0.00   2.31E+10   1.98E-04   5157400.       0.00
   42.2400  -1.96E-10   -0.01572  -3.65E-04   1.63E-11       0.00   2.31E+10   9.58E-05   5157400.       0.00
   43.1200  -6.22E-11   -0.01424   3.01E-04   9.43E-12       0.00   2.31E+10   3.04E-05   5157400.       0.00
   44.0000   3.06E-12   -0.00937   4.53E-04   4.04E-12       0.00   2.31E+10  -1.50E-06   5157400.       0.00
   44.8800   2.31E-11   -0.00467   3.86E-04       0.00       0.00   2.31E+10  -1.13E-05   5157400.       0.00
   45.7600   2.06E-11   -0.00123   2.34E-04       0.00       0.00   2.31E+10  -1.74E-05   8910000.       0.00
   46.6400   1.22E-11   2.74E-04   8.80E-05       0.00       0.00   2.31E+10  -1.03E-05   8910000.       0.00
   47.5200   5.11E-12   6.30E-04   1.09E-05       0.00       0.00   2.31E+10  -4.31E-06   8910000.       0.00
   48.4000   1.06E-12   5.04E-04  -1.66E-05       0.00       0.00   2.31E+10  -8.92E-07   8910000.       0.00
   49.2800       0.00   2.78E-04  -1.88E-05       0.00       0.00   2.31E+10   4.79E-07   8910000.       0.00
   50.1600       0.00   1.06E-04  -1.25E-05       0.00       0.00   2.31E+10   7.18E-07   8910000.       0.00
   51.0400       0.00   1.46E-05  -5.92E-06       0.00       0.00   2.31E+10   5.24E-07   8910000.       0.00
   51.9200       0.00  -1.87E-05  -1.73E-06       0.00       0.00   2.31E+10   2.70E-07   8910000.       0.00
   52.8000       0.00  -2.19E-05   1.88E-07       0.00       0.00   2.31E+10   9.28E-08   8910000.       0.00
   53.6800       0.00  -1.47E-05   7.02E-07       0.00       0.00   2.31E+10   4.36E-09   8910000.       0.00
   54.5600       0.00  -7.08E-06   5.97E-07       0.00       0.00   2.31E+10  -2.42E-08   8910000.       0.00
   55.4400       0.00  -2.12E-06   3.43E-07       0.00       0.00   2.31E+10  -2.39E-08   8910000.       0.00
   56.3200       0.00   1.69E-07   1.38E-07       0.00       0.00   2.31E+10  -1.50E-08   8910000.       0.00
   57.2000       0.00   7.86E-07   2.25E-08       0.00       0.00   2.31E+10  -6.80E-09   8910000.       0.00
   58.0800       0.00   6.45E-07  -1.79E-08       0.00       0.00   2.31E+10  -8.53E-10   4247271.       0.00
   58.9600       0.00   4.08E-07  -2.09E-08       0.00       0.00   2.31E+10   2.84E-10   4247271.       0.00
   59.8400       0.00   2.04E-07  -1.61E-08       0.00       0.00   2.31E+10   6.29E-10   4247271.       0.00
   60.7200       0.00   6.89E-08  -9.69E-09       0.00       0.00   2.31E+10   5.79E-10   4247271.       0.00
   61.6000       0.00  -1.11E-09  -4.54E-09       0.00       0.00   2.31E+10   3.96E-10   4247271.       0.00
   62.4800       0.00  -2.70E-08  -1.32E-09       0.00       0.00   2.31E+10   2.14E-10   4247271.       0.00
   63.3600       0.00  -2.90E-08   2.60E-10       0.00       0.00   2.31E+10   8.54E-11   4247271.       0.00
   64.2400       0.00  -2.15E-08   7.79E-10       0.00       0.00   2.31E+10   1.28E-11   4247271.       0.00
   65.1200       0.00  -1.26E-08   7.52E-10       0.00       0.00   2.31E+10  -1.80E-11   4247271.       0.00
   66.0000       0.00  -5.66E-09   5.27E-10       0.00       0.00   2.31E+10  -2.44E-11   4247271.       0.00
   66.8800       0.00  -1.45E-09   2.93E-10       0.00       0.00   2.31E+10  -1.99E-11   4247271.       0.00
   67.7600       0.00   5.38E-10   1.22E-10       0.00       0.00   2.31E+10  -1.25E-11   4247271.       0.00
   68.6400       0.00   1.13E-09   2.33E-11       0.00       0.00   2.31E+10  -6.20E-12   4247271.       0.00
   69.5200       0.00   1.03E-09  -2.04E-11       0.00       0.00   2.31E+10  -2.07E-12   4247271.       0.00
   70.4000       0.00   6.99E-10  -3.09E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   71.2800       0.00   3.76E-10  -2.61E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   72.1600       0.00   1.48E-10  -1.68E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   73.0400       0.00   2.08E-11  -8.59E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   73.9200       0.00  -3.29E-11  -3.05E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   74.8000       0.00  -4.37E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   75.6800       0.00  -3.53E-11   1.02E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   76.5600       0.00  -2.21E-11   1.16E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   77.4400       0.00  -1.09E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   78.3200       0.00  -3.56E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   79.2000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   80.0800       0.00   1.53E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   80.9600       0.00   1.60E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
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   81.8400       0.00   1.17E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   2123635.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     0.23510916 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =      -1097526. inch-lbs
Maximum shear force              =         20000. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             12
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 1
--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          20000. lbs
Slope      =         0.00000
Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.23510916     -1097526.        20000.
   83.60000    0.23741482     -1093023.        20000.
   79.20000    0.23653965     -1091771.        20000.
   74.80000    0.23649018     -1098526.        20000.
   70.40000    0.23516477     -1098470.        20000.
   66.00000    0.23599216     -1091351.        20000.
   61.60000    0.23439815     -1093170.        20000.
   57.20000    0.23543341     -1089893.        20000.
   52.80000    0.23514062     -1093901.        20000.
   48.40000    0.23538912     -1092852.        20000.
   44.00000    0.23467920     -1096087.        20000.
   39.60000    0.23439272     -1094761.        20000.
   35.20000    0.23430216     -1095721.        20000.
   30.80000    0.23432560     -1091934.        20000.
   26.40000    0.23454472     -1092618.        20000.
   22.00000    0.23428044     -1094761.        20000.
   17.60000    0.23644804     -1092744.        20000.
   13.20000    0.30259188     -1215364.        20000.
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    8.80000    0.34741532     -1316011.        20000.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 2
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      20000.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =     305000.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.2015  -1181071.     20000.       0.00       0.00   2.06E+10       0.00       0.00       0.00
    0.8800     0.1983   -968894.     19767.  -5.52E-04       0.00   2.06E+10    -44.084      2347.       0.00
    1.7600     0.1899   -760030.     19050.  -9.89E-04       0.00   2.14E+10    -91.788      5105.       0.00
    2.6400     0.1774   -560190.     17878.   -0.00132       0.00   2.14E+10   -130.119      7745.       0.00
    3.5200     0.1621   -373969.     16376.   -0.00155       0.00   2.14E+10   -154.476     10065.       0.00
    4.4000     0.1448   -204379.     14684.   -0.00169       0.00   2.14E+10   -165.952     12106.       0.00
    5.2800     0.1264    -52970.     12968.   -0.00175       0.00   2.14E+10   -158.942     13279.       0.00
    6.1600     0.1077     80799.     11184.   -0.00175       0.00   2.14E+10   -179.015     17545.       0.00
    7.0400    0.08952    194478.      9200.   -0.00168       0.00   2.14E+10   -196.633     23195.       0.00
    7.9200    0.07231    285919.      7030.   -0.00156       0.00   2.14E+10   -214.438     31315.       0.00
    8.8000    0.05659    352993.      4712.   -0.00140       0.00   2.14E+10   -224.548     41900.       0.00
    9.6800    0.04272    394465.      2333.   -0.00122       0.00   2.14E+10   -226.023     55876.       0.00
   10.5600    0.03090    410104.    -13.906   -0.00102       0.00   2.14E+10   -218.477     74671.       0.00
   11.4400    0.02122    400728.     -2090.  -8.18E-04       0.00   2.14E+10   -174.770     86981.       0.00
   12.3200    0.01363    371225.     -3651.  -6.27E-04       0.00   2.14E+10   -120.908     93671.       0.00
   13.2000    0.00798    327648.     -4690.  -4.54E-04       0.00   2.14E+10    -75.840    100362.       0.00
   14.0800    0.00404    275092.     -5307.  -3.05E-04       0.00   2.14E+10    -40.941    107053.       0.00
   14.9600    0.00153    217533.     -5610.  -1.84E-04       0.00   2.14E+10    -16.508    113744.       0.00
   15.8400   1.61E-04    157787.     -6114.  -9.09E-05       0.00   2.14E+10    -78.853   5157400.       0.00
   16.7200  -3.87E-04     88997.     -5664.  -2.99E-05       0.00   2.14E+10   163.9660   4479361.       0.00
   17.6000  -4.70E-04     38350.     -3889.   1.54E-06       0.00   2.14E+10   172.1970   3866537.       0.00
   18.4800  -3.54E-04      6844.     -2133.   1.27E-05       0.00   2.14E+10   160.4072   4785186.       0.00
   19.3600  -2.02E-04     -6786.   -765.401   1.27E-05       0.00   2.14E+10    98.6479   5157400.       0.00
   20.2400  -8.54E-05     -9404.    -24.368   8.72E-06       0.00   2.14E+10    41.6993   5157400.       0.00
   21.1200  -1.78E-05     -7357.   241.7840   4.58E-06       0.00   2.14E+10     8.7082   5157400.       0.00
   22.0000   1.13E-05     -4327.   258.5080   1.69E-06       0.00   2.14E+10     -5.541   5157400.       0.00
   22.8800   1.80E-05     -1908.   182.9639   1.54E-07       0.00   2.14E+10     -8.767   5157400.       0.00
   23.7600   1.46E-05   -463.506    99.0169  -4.31E-07       0.00   2.14E+10     -7.132   5157400.       0.00
   24.6400   8.84E-06   186.1970    38.5650  -5.00E-07       0.00   2.14E+10     -4.317   5157400.       0.00
   25.5200   4.05E-06   354.2064     5.3385  -3.66E-07       0.00   2.14E+10     -1.976   5157400.       0.00
   26.4000   1.10E-06   301.3069     -7.932  -2.05E-07       0.00   2.14E+10     -0.537   5157400.       0.00
   27.2800  -2.74E-07   188.0045    -10.064  -8.37E-08       0.00   2.14E+10     0.1336   5157400.       0.00
   28.1600  -6.67E-07    89.3001     -7.639  -1.52E-08       0.00   2.14E+10     0.3256   5157400.       0.00
   29.0400  -5.94E-07    26.7595     -4.389   1.35E-08       0.00   2.14E+10     0.2900   5157400.       0.00
   29.9200  -3.82E-07     -3.479     -1.873   1.92E-08       0.00   2.14E+10     0.1864   5157400.       0.00
   30.8000  -1.87E-07    -12.932     -0.406   1.52E-08       0.00   2.14E+10    0.09152   5157400.       0.00
   31.6800  -6.07E-08    -12.158     0.2334   9.00E-09       0.00   2.14E+10    0.02963   5157400.       0.00
   32.5600   2.63E-09     -8.061     0.3830   4.00E-09       0.00   2.14E+10   -0.00129   5157400.       0.00
   33.4400   2.39E-08     -4.094     0.3147   1.00E-09       0.00   2.14E+10   -0.01166   5157400.       0.00
   34.3200   2.38E-08     -1.422     0.1918  -3.61E-10       0.00   2.14E+10   -0.01161   5157400.       0.00
   35.2000   1.63E-08   -0.04198    0.08852  -7.23E-10       0.00   2.14E+10   -0.00794   5157400.       0.00
   36.0800   8.51E-09     0.4525    0.02465  -6.21E-10       0.00   2.14E+10   -0.00416   5157400.       0.00
   36.9600   3.13E-09     0.4825   -0.00539  -3.90E-10       0.00   2.14E+10   -0.00153   5157400.       0.00
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   37.8400   2.71E-10     0.3411   -0.01417  -1.87E-10       0.00   2.14E+10  -1.32E-04   5157400.       0.00
   38.7200  -8.13E-10     0.1844   -0.01277  -5.71E-11       0.00   2.14E+10   3.97E-04   5157400.       0.00
   39.6000  -9.35E-10    0.07168   -0.00827   6.15E-12       0.00   2.14E+10   4.57E-04   5157400.       0.00
   40.4800  -6.83E-10    0.00979   -0.00409   2.63E-11       0.00   2.14E+10   3.34E-04   5157400.       0.00
   41.3600  -3.80E-10   -0.01492   -0.00135   2.50E-11       0.00   2.14E+10   1.86E-04   5157400.       0.00
   42.2400  -1.55E-10   -0.01889   3.08E-05   1.67E-11       0.00   2.14E+10   7.58E-05   5157400.       0.00
   43.1200  -2.85E-11   -0.01437   5.04E-04   8.44E-12       0.00   2.14E+10   1.39E-05   5157400.       0.00
   44.0000   2.32E-11   -0.00829   5.18E-04   2.85E-12       0.00   2.14E+10  -1.13E-05   5157400.       0.00
   44.8800   3.16E-11   -0.00345   3.77E-04       0.00       0.00   2.14E+10  -1.54E-05   5157400.       0.00
   45.7600   2.20E-11  -3.24E-04   1.97E-04       0.00       0.00   2.14E+10  -1.86E-05   8910000.       0.00
   46.6400   1.08E-11   7.27E-04   5.11E-05       0.00       0.00   2.14E+10  -9.10E-06   8910000.       0.00
   47.5200   3.33E-12   7.61E-04  -1.18E-05       0.00       0.00   2.14E+10  -2.81E-06   8910000.       0.00
   48.4000       0.00   4.81E-04  -2.60E-05       0.00       0.00   2.14E+10   1.28E-07   8910000.       0.00
   49.2800  -1.13E-12   2.14E-04  -2.03E-05       0.00       0.00   2.14E+10   9.52E-07   8910000.       0.00
   50.1600       0.00   5.33E-05  -1.08E-05       0.00       0.00   2.14E+10   8.33E-07   8910000.       0.00
   51.0400       0.00  -1.48E-05  -3.90E-06       0.00       0.00   2.14E+10   4.80E-07   8910000.       0.00
   51.9200       0.00  -2.94E-05  -3.55E-07       0.00       0.00   2.14E+10   1.92E-07   8910000.       0.00
   52.8000       0.00  -2.25E-05   8.33E-07       0.00       0.00   2.14E+10   3.32E-08   8910000.       0.00
   53.6800       0.00  -1.19E-05   8.68E-07       0.00       0.00   2.14E+10  -2.66E-08   8910000.       0.00
   54.5600       0.00  -4.18E-06   5.46E-07       0.00       0.00   2.14E+10  -3.42E-08   8910000.       0.00
   55.4400       0.00  -3.16E-07   2.42E-07       0.00       0.00   2.14E+10  -2.34E-08   8910000.       0.00
   56.3200       0.00   9.42E-07   5.96E-08       0.00       0.00   2.14E+10  -1.12E-08   8910000.       0.00
   57.2000       0.00   9.50E-07  -1.60E-08       0.00       0.00   2.14E+10  -3.13E-09   8910000.       0.00
   58.0800       0.00   6.07E-07  -3.07E-08       0.00       0.00   2.14E+10   3.56E-10   4247271.       0.00
   58.9600       0.00   3.03E-07  -2.39E-08       0.00       0.00   2.14E+10   9.31E-10   4247271.       0.00
   59.8400       0.00   1.03E-07  -1.44E-08       0.00       0.00   2.14E+10   8.69E-10   4247271.       0.00
   60.7200       0.00  -1.01E-09  -6.69E-09       0.00       0.00   2.14E+10   5.92E-10   4247271.       0.00
   61.6000       0.00  -3.89E-08  -1.89E-09       0.00       0.00   2.14E+10   3.16E-10   4247271.       0.00
   62.4800       0.00  -4.14E-08   4.22E-10       0.00       0.00   2.14E+10   1.22E-10   4247271.       0.00
   63.3600       0.00  -3.02E-08   1.15E-09       0.00       0.00   2.14E+10   1.53E-11   4247271.       0.00
   64.2400       0.00  -1.72E-08   1.08E-09       0.00       0.00   2.14E+10  -2.85E-11   4247271.       0.00
   65.1200       0.00  -7.40E-09   7.37E-10       0.00       0.00   2.14E+10  -3.63E-11   4247271.       0.00
   66.0000       0.00  -1.63E-09   3.96E-10       0.00       0.00   2.14E+10  -2.85E-11   4247271.       0.00
   66.8800       0.00   9.68E-10   1.54E-10       0.00       0.00   2.14E+10  -1.73E-11   4247271.       0.00
   67.7600       0.00   1.64E-09   2.01E-11       0.00       0.00   2.14E+10  -8.09E-12   4247271.       0.00
   68.6400       0.00   1.40E-09  -3.49E-11       0.00       0.00   2.14E+10  -2.34E-12   4247271.       0.00
   69.5200       0.00   9.07E-10  -4.49E-11       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   70.4000       0.00   4.58E-10  -3.54E-11       0.00       0.00   2.14E+10   1.35E-12   4247271.       0.00
   71.2800       0.00   1.59E-10  -2.16E-11       0.00       0.00   2.14E+10   1.28E-12   4247271.       0.00
   72.1600       0.00   2.52E-12  -1.01E-11       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   73.0400       0.00  -5.57E-11  -2.97E-12       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   73.9200       0.00  -6.07E-11       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   74.8000       0.00  -4.48E-11   1.66E-12       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   75.6800       0.00  -2.58E-11   1.59E-12       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   76.5600       0.00  -1.13E-11   1.10E-12       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   77.4400       0.00  -2.62E-12       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   78.3200       0.00   1.32E-12       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   79.2000       0.00   2.38E-12       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   80.0800       0.00   2.07E-12       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   80.9600       0.00   1.35E-12       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   2123635.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
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  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     0.20151414 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =      -1181071. inch-lbs
Maximum shear force              =         20000. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             11
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 2
--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          20000. lbs
Slope      =         0.00000
Axial Load =         305000. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.20151414     -1181071.        20000.
   83.60000    0.20098811     -1180530.        20000.
   79.20000    0.20089366     -1180742.        20000.
   74.80000    0.20059484     -1180674.        20000.
   70.40000    0.20032615     -1180099.        20000.
   66.00000    0.20048668     -1181394.        20000.
   61.60000    0.19985876     -1180155.        20000.
   57.20000    0.19969641     -1180432.        20000.
   52.80000    0.19972208     -1181097.        20000.
   48.40000    0.19948929     -1180915.        20000.
   44.00000    0.19933818     -1181225.        20000.
   39.60000    0.19905866     -1181101.        20000.
   35.20000    0.19885924     -1181123.        20000.
   30.80000    0.19866425     -1181320.        20000.
   26.40000    0.19869607     -1181296.        20000.
   22.00000    0.19860651     -1181170.        20000.
   17.60000    0.20318326     -1183747.        20000.
   13.20000    0.26995785     -1364039.        20000.
    8.80000    0.30605995     -1398185.        20000.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 3
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      20000.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =          0.0 lbs
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   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.8740  -2.07E-07     20000.   -0.00939       0.00   2.31E+10       0.00       0.00       0.00
    0.8800     0.7748    211200.     19655.   -0.00934       0.00   2.31E+10    -65.256   889.3427       0.00
    1.7600     0.6767    415123.     18570.   -0.00915       0.00   1.47E+10   -140.373      2191.       0.00
    2.6400     0.5817    603393.     16741.   -0.00878       0.00   1.46E+10   -206.012      3740.       0.00
    3.5200     0.4913    768689.     14387.   -0.00828       0.00   1.46E+10   -239.845      5155.       0.00
    4.4000     0.4068    907240.     11717.   -0.00768       0.00   1.46E+10   -265.694      6898.       0.00
    5.2800     0.3292   1016161.      8876.   -0.00698       0.00   1.45E+10   -272.372      8738.       0.00
    6.1600     0.2594   1094710.      5851.   -0.00621       0.00   1.45E+10   -300.651     12240.       0.00
    7.0400     0.1980   1139732.      2581.   -0.00540       0.00   1.45E+10   -318.599     16992.       0.00
    7.9200     0.1454   1149226.   -831.944   -0.00457       0.00   1.45E+10   -327.838     23817.       0.00
    8.8000     0.1015   1122162.     -4255.   -0.00374       0.00   1.45E+10   -320.384     33318.       0.00
    9.6800    0.06635   1059370.     -7506.   -0.00295       0.00   1.45E+10   -295.397     47017.       0.00
   10.5600    0.03927    963637.    -10400.   -0.00221       0.00   1.46E+10   -252.769     67968.       0.00
   11.4400    0.01958    839717.    -12586.   -0.00156       0.00   1.46E+10   -161.282     86981.       0.00
   12.3200    0.00631    697813.    -13734.   -0.00100       0.00   1.46E+10    -55.997     93671.       0.00
   13.2000   -0.00163    549663.    -13948.  -5.53E-04       0.00   1.46E+10    15.4575    100362.       0.00
   14.0800   -0.00538    403238.    -13578.  -2.10E-04       0.00   1.47E+10    54.4972    107053.       0.00
   14.9600   -0.00606    262889.    -12946.  -4.00E-06       0.00   2.30E+10    65.2374    113744.       0.00
   15.8400   -0.00546    129815.    -10924.   8.62E-05       0.00   2.30E+10   317.7967    614612.       0.00
   16.7200   -0.00424     32181.     -7671.   1.23E-04       0.00   2.31E+10   298.2859    743645.       0.00
   17.6000   -0.00286    -32191.     -4668.   1.23E-04       0.00   2.31E+10   270.3511    999603.       0.00
   18.4800   -0.00163    -66416.     -2000.   1.01E-04       0.00   2.31E+10   235.1167   1521710.       0.00
   19.3600  -7.28E-04    -74421.   257.0843   6.86E-05       0.00   2.31E+10   192.2689   2789422.       0.00
   20.2400  -1.84E-04    -60986.      1746.   3.76E-05       0.00   2.31E+10    89.6713   5157400.       0.00
   21.1200   6.62E-05    -37551.      2048.   1.51E-05       0.00   2.31E+10    -32.351   5157400.       0.00
   22.0000   1.35E-04    -17724.      1530.   2.46E-06       0.00   2.31E+10    -65.890   5157400.       0.00
   22.8800   1.18E-04     -5245.   877.2026  -2.79E-06       0.00   2.31E+10    -57.682   5157400.       0.00
   23.7600   7.60E-05   802.2070   376.6477  -3.80E-06       0.00   2.31E+10    -37.120   5157400.       0.00
   24.6400   3.78E-05      2710.    83.2492  -3.00E-06       0.00   2.31E+10    -18.448   5157400.       0.00
   25.5200   1.26E-05      2560.    -46.671  -1.80E-06       0.00   2.31E+10     -6.158   5157400.       0.00
   26.4000  -2.06E-07      1724.    -78.656  -8.20E-07       0.00   2.31E+10     0.1005   5157400.       0.00
   27.2800  -4.71E-06   899.2220    -65.990  -2.21E-07       0.00   2.31E+10     2.2982   5157400.       0.00
   28.1600  -4.87E-06   330.5030    -41.301   6.00E-08       0.00   2.31E+10     2.3778   5157400.       0.00
   29.0400  -3.44E-06    26.9464    -19.880   1.42E-07       0.00   2.31E+10     1.6791   5157400.       0.00
   29.9200  -1.88E-06    -89.373     -6.174   1.27E-07       0.00   2.31E+10     0.9168   5157400.       0.00
   30.8000  -7.47E-07   -103.457     0.5937   8.34E-08       0.00   2.31E+10     0.3650   5157400.       0.00
   31.6800  -1.17E-07    -76.834     2.8219   4.22E-08       0.00   2.31E+10    0.05696   5157400.       0.00
   32.5600   1.44E-07    -43.859     2.7522   1.46E-08       0.00   2.31E+10   -0.07015   5157400.       0.00
   33.4400   1.92E-07    -18.706     1.8858   3.44E-10       0.00   2.31E+10   -0.09395   5157400.       0.00
   34.3200   1.51E-07     -4.030     1.0006  -4.85E-09       0.00   2.31E+10   -0.07370   5157400.       0.00
   35.2000   9.00E-08     2.4273     0.3795  -5.21E-09       0.00   2.31E+10   -0.04395   5157400.       0.00
   36.0800   4.08E-08     3.9843    0.04228  -3.75E-09       0.00   2.31E+10   -0.01992   5157400.       0.00
   36.9600   1.08E-08     3.3202   -0.09071  -2.08E-09       0.00   2.31E+10   -0.00527   5157400.       0.00
   37.8400  -3.19E-09     2.0685     -0.110  -8.51E-10       0.00   2.31E+10    0.00156   5157400.       0.00
   38.7200  -7.19E-09     0.9902   -0.08357  -1.53E-10       0.00   2.31E+10    0.00351   5157400.       0.00
   39.6000  -6.41E-09     0.3035   -0.04849   1.43E-10       0.00   2.31E+10    0.00313   5157400.       0.00
   40.4800  -4.18E-09   -0.03396   -0.02118   2.04E-10       0.00   2.31E+10    0.00204   5157400.       0.00
   41.3600  -2.10E-09     -0.144   -0.00499   1.64E-10       0.00   2.31E+10    0.00103   5157400.       0.00
   42.2400  -7.23E-10     -0.139    0.00230   9.88E-11       0.00   2.31E+10   3.53E-04   5157400.       0.00
   43.1200  -1.58E-11   -0.09544    0.00420   4.52E-11       0.00   2.31E+10   7.74E-06   5157400.       0.00
   44.0000   2.31E-10   -0.05064    0.00365   1.18E-11       0.00   2.31E+10  -1.13E-04   5157400.       0.00
   44.8800   2.34E-10   -0.01844    0.00245  -3.94E-12       0.00   2.31E+10  -1.14E-04   5157400.       0.00
   45.7600   1.48E-10    0.00102    0.00118  -7.92E-12       0.00   2.31E+10  -1.25E-04   8910000.       0.00
   46.6400   6.68E-11    0.00656   2.26E-04  -6.19E-12       0.00   2.31E+10  -5.64E-05   8910000.       0.00
   47.5200   1.73E-11    0.00581  -1.49E-04  -3.36E-12       0.00   2.31E+10  -1.46E-05   8910000.       0.00
   48.4000  -4.14E-12    0.00342  -2.07E-04  -1.25E-12       0.00   2.31E+10   3.50E-06   8910000.       0.00
   49.2800  -9.14E-12    0.00142  -1.48E-04       0.00       0.00   2.31E+10   7.71E-06   8910000.       0.00
   50.1600  -7.26E-12   2.89E-04  -7.52E-05       0.00       0.00   2.31E+10   6.13E-06   8910000.       0.00

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



   51.0400  -4.00E-12  -1.64E-04  -2.51E-05       0.00       0.00   2.31E+10   3.37E-06   8910000.       0.00
   51.9200  -1.52E-12  -2.41E-04  -5.06E-07       0.00       0.00   2.31E+10   1.28E-06   8910000.       0.00
   52.8000       0.00  -1.75E-04   7.15E-06       0.00       0.00   2.31E+10   1.69E-07   8910000.       0.00
   53.6800       0.00  -8.97E-05   6.82E-06       0.00       0.00   2.31E+10  -2.32E-07   8910000.       0.00
   54.5600       0.00  -3.06E-05   4.18E-06       0.00       0.00   2.31E+10  -2.68E-07   8910000.       0.00
   55.4400       0.00  -1.32E-06   1.83E-06       0.00       0.00   2.31E+10  -1.79E-07   8910000.       0.00
   56.3200       0.00   7.98E-06   4.32E-07       0.00       0.00   2.31E+10  -8.50E-08   8910000.       0.00
   57.2000       0.00   7.80E-06  -1.41E-07       0.00       0.00   2.31E+10  -2.35E-08   8910000.       0.00
   58.0800       0.00   5.00E-06  -2.50E-07       0.00       0.00   2.31E+10   2.95E-09   4247271.       0.00
   58.9600       0.00   2.53E-06  -1.95E-07       0.00       0.00   2.31E+10   7.42E-09   4247271.       0.00
   59.8400       0.00   8.83E-07  -1.19E-07       0.00       0.00   2.31E+10   6.98E-09   4247271.       0.00
   60.7200       0.00   1.52E-08  -5.67E-08       0.00       0.00   2.31E+10   4.83E-09   4247271.       0.00
   61.6000       0.00  -3.14E-07  -1.72E-08       0.00       0.00   2.31E+10   2.65E-09   4247271.       0.00
   62.4800       0.00  -3.48E-07   2.48E-09       0.00       0.00   2.31E+10   1.08E-09   4247271.       0.00
   63.3600       0.00  -2.62E-07   9.15E-09       0.00       0.00   2.31E+10   1.84E-10   4247271.       0.00
   64.2400       0.00  -1.55E-07   9.04E-09       0.00       0.00   2.31E+10  -2.04E-10   4247271.       0.00
   65.1200       0.00  -7.08E-08   6.43E-09       0.00       0.00   2.31E+10  -2.91E-10   4247271.       0.00
   66.0000       0.00  -1.91E-08   3.62E-09       0.00       0.00   2.31E+10  -2.41E-10   4247271.       0.00
   66.8800       0.00   5.65E-09   1.54E-09       0.00       0.00   2.31E+10  -1.53E-10   4247271.       0.00
   67.7600       0.00   1.33E-08   3.20E-10       0.00       0.00   2.31E+10  -7.71E-11   4247271.       0.00
   68.6400       0.00   1.24E-08  -2.27E-10       0.00       0.00   2.31E+10  -2.65E-11   4247271.       0.00
   69.5200       0.00   8.53E-09  -3.67E-10       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   70.4000       0.00   4.65E-09  -3.15E-10       0.00       0.00   2.31E+10   9.89E-12   4247271.       0.00
   71.2800       0.00   1.88E-09  -2.06E-10       0.00       0.00   2.31E+10   1.08E-11   4247271.       0.00
   72.1600       0.00   3.01E-10  -1.06E-10       0.00       0.00   2.31E+10   8.06E-12   4247271.       0.00
   73.0400       0.00  -3.74E-10  -3.89E-11       0.00       0.00   2.31E+10   4.74E-12   4247271.       0.00
   73.9200       0.00  -5.20E-10  -2.52E-12       0.00       0.00   2.31E+10   2.15E-12   4247271.       0.00
   74.8000       0.00  -4.27E-10   1.18E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   75.6800       0.00  -2.71E-10   1.38E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   76.5600       0.00  -1.35E-10   1.06E-11       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   77.4400       0.00  -4.58E-11   6.42E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   78.3200       0.00       0.00   3.01E-12       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   79.2000       0.00   1.79E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   80.0800       0.00   1.92E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   80.9600       0.00   1.43E-11       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   81.8400       0.00   8.33E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   82.7200       0.00   3.75E-12       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   4247271.       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   2123635.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 3:

Pile-head deflection             =     0.87402776 inches
Computed slope at pile head      =     -0.0093921 radians
Maximum bending moment           =       1149226. inch-lbs
Maximum shear force              =         20000. lbs
Depth of maximum bending moment  =     7.92000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             14
Number of zero deflection points =             14
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--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 3
--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =          20000. lbs
Moment     =              0. in-lbs
Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.87402776      1149226.        20000.
   83.60000    0.87344255      1148544.        20000.
   79.20000    0.87328942      1147988.        20000.
   74.80000    0.87238139      1146980.        20000.
   70.40000    0.87224686      1148071.        20000.
   66.00000    0.87307554      1147165.        20000.
   61.60000    0.86998834      1144384.        20000.
   57.20000    0.87112452      1145110.        20000.
   52.80000    0.87088690      1145804.        20000.
   48.40000    0.87145217      1145832.        20000.
   44.00000    0.87061831      1144810.        20000.
   39.60000    0.86951340      1144944.        20000.
   35.20000    0.86979689      1144988.        20000.
   30.80000    0.86933975      1144888.        20000.
   26.40000    0.86958676      1144745.        20000.
   22.00000    0.86984504      1144422.        20000.
   17.60000    0.88733312      1136321.        20000.
   13.20000    1.65301251      1050562.       -21952.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 4
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      20000.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =     305000.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.8033  -1.49E-07     20000.   -0.00826       0.00   2.14E+10       0.00       0.00       0.00
    0.8800     0.7161    237797.     19655.   -0.00820       0.00   2.14E+10    -65.256   962.3117       0.00
    1.7600     0.6301    467938.     18570.   -0.00802       0.00   2.14E+10   -140.373      2352.       0.00
    2.6400     0.5466    681681.     16775.   -0.00774       0.00   2.14E+10   -199.626      3857.       0.00
    3.5200     0.4667    872078.     14486.   -0.00736       0.00   2.13E+10   -233.774      5290.       0.00
    4.4000     0.3912   1035016.     11878.   -0.00688       0.00   2.13E+10   -260.232      7024.       0.00
    5.2800     0.3213   1167284.      9087.   -0.00633       0.00   2.06E+10   -268.386      8822.       0.00
    6.1600     0.2576   1267695.      6089.   -0.00570       0.00   2.03E+10   -299.416     12275.       0.00
    7.0400     0.2009   1332591.      2811.   -0.00502       0.00   2.00E+10   -321.416     16896.       0.00
    7.9200     0.1516   1359384.   -662.117   -0.00431       0.00   2.00E+10   -336.322     23428.       0.00
    8.8000     0.1099   1346355.     -4213.   -0.00359       0.00   2.00E+10   -336.174     32300.       0.00
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    9.6800    0.07572   1293550.     -7678.   -0.00290       0.00   2.02E+10   -320.118     44643.       0.00
   10.5600    0.04868   1202866.    -10889.   -0.00225       0.00   2.05E+10   -288.042     62479.       0.00
   11.4400    0.02819   1078065.    -13636.   -0.00167       0.00   2.09E+10   -232.233     86981.       0.00
   12.3200    0.01346    925611.    -15493.   -0.00117       0.00   2.13E+10   -119.435     93671.       0.00
   13.2000    0.00357    758362.    -16303.  -7.49E-04       0.00   2.14E+10    -33.943    100362.       0.00
   14.0800   -0.00236    586120.    -16356.  -4.17E-04       0.00   2.14E+10    23.9346    107053.       0.00
   14.9600   -0.00523    415614.    -15932.  -1.69E-04       0.00   2.14E+10    56.3750    113744.       0.00
   15.8400   -0.00594    250734.    -13920.  -4.74E-06       0.00   2.14E+10   324.5485    577171.       0.00
   16.7200   -0.00533    121645.    -10538.   8.72E-05       0.00   2.14E+10   315.9829    625569.       0.00
   17.6000   -0.00410     27600.     -7308.   1.24E-04       0.00   2.14E+10   295.8270    762785.       0.00
   18.4800   -0.00271    -33500.     -4337.   1.23E-04       0.00   2.14E+10   266.9470   1039100.       0.00
   19.3600   -0.00151    -64779.     -1710.   9.84E-05       0.00   2.14E+10   230.4813   1617090.       0.00
   20.2400  -6.35E-04    -70253.   488.4079   6.50E-05       0.00   2.14E+10   185.9218   3090723.       0.00
   21.1200  -1.32E-04    -54883.      1810.   3.41E-05       0.00   2.14E+10    64.3924   5157400.       0.00
   22.0000   8.52E-05    -32245.      1930.   1.26E-05       0.00   2.14E+10    -41.633   5157400.       0.00
   22.8800   1.34E-04    -14198.      1365.   1.12E-06       0.00   2.14E+10    -65.510   5157400.       0.00
   23.7600   1.09E-04     -3433.   737.6446  -3.23E-06       0.00   2.14E+10    -53.216   5157400.       0.00
   24.6400   6.59E-05      1402.   286.7754  -3.73E-06       0.00   2.14E+10    -32.176   5157400.       0.00
   25.5200   3.01E-05      2648.    39.2311  -2.73E-06       0.00   2.14E+10    -14.708   5157400.       0.00
   26.4000   8.16E-06      2248.    -59.465  -1.52E-06       0.00   2.14E+10     -3.985   5157400.       0.00
   27.2800  -2.07E-06      1401.    -75.172  -6.22E-07       0.00   2.14E+10     1.0099   5157400.       0.00
   28.1600  -4.98E-06   664.8257    -56.987  -1.12E-07       0.00   2.14E+10     2.4342   5157400.       0.00
   29.0400  -4.43E-06   198.6010    -32.704   1.01E-07       0.00   2.14E+10     2.1647   5157400.       0.00
   29.9200  -2.84E-06    -26.542    -13.939   1.44E-07       0.00   2.14E+10     1.3893   5157400.       0.00
   30.8000  -1.40E-06    -96.720     -3.006   1.13E-07       0.00   2.14E+10     0.6815   5157400.       0.00
   31.6800  -4.51E-07    -90.751     1.7543   6.71E-08       0.00   2.14E+10     0.2200   5157400.       0.00
   32.5600   2.08E-08    -60.101     2.8623   2.98E-08       0.00   2.14E+10   -0.01018   5157400.       0.00
   33.4400   1.79E-07    -30.490     2.3478   7.42E-09       0.00   2.14E+10   -0.08728   5157400.       0.00
   34.3200   1.78E-07    -10.564     1.4292  -2.72E-09       0.00   2.14E+10   -0.08669   5157400.       0.00
   35.2000   1.21E-07     -0.287     0.6589  -5.40E-09       0.00   2.14E+10   -0.05920   5157400.       0.00
   36.0800   6.34E-08     3.3875     0.1828  -4.64E-09       0.00   2.14E+10   -0.03097   5157400.       0.00
   36.9600   2.33E-08     3.6030   -0.04083  -2.91E-09       0.00   2.14E+10   -0.01138   5157400.       0.00
   37.8400   1.97E-09     2.5439     -0.106  -1.39E-09       0.00   2.14E+10  -9.61E-04   5157400.       0.00
   38.7200  -6.09E-09     1.3737   -0.09534  -4.24E-10       0.00   2.14E+10    0.00297   5157400.       0.00
   39.6000  -6.98E-09     0.5330   -0.06163   4.71E-11       0.00   2.14E+10    0.00341   5157400.       0.00
   40.4800  -5.10E-09    0.07189   -0.03047   1.97E-10       0.00   2.14E+10    0.00249   5157400.       0.00
   41.3600  -2.83E-09     -0.112   -0.01003   1.87E-10       0.00   2.14E+10    0.00138   5157400.       0.00
   42.2400  -1.15E-09     -0.141   2.56E-04   1.24E-10       0.00   2.14E+10   5.64E-04   5157400.       0.00
   43.1200  -2.10E-10     -0.107    0.00377   6.29E-11       0.00   2.14E+10   1.03E-04   5157400.       0.00
   44.0000   1.74E-10   -0.06175    0.00387   2.11E-11       0.00   2.14E+10  -8.49E-05   5157400.       0.00
   44.8800   2.36E-10   -0.02565    0.00281       0.00       0.00   2.14E+10  -1.15E-04   5157400.       0.00
   45.7600   1.64E-10   -0.00237    0.00147  -7.37E-12       0.00   2.14E+10  -1.39E-04   8910000.       0.00
   46.6400   8.04E-11    0.00544   3.79E-04  -6.61E-12       0.00   2.14E+10  -6.78E-05   8910000.       0.00
   47.5200   2.48E-11    0.00569  -8.91E-05  -3.86E-12       0.00   2.14E+10  -2.09E-05   8910000.       0.00
   48.4000  -1.19E-12    0.00359  -1.94E-04  -1.57E-12       0.00   2.14E+10   1.00E-06   8910000.       0.00
   49.2800  -8.44E-12    0.00160  -1.51E-04       0.00       0.00   2.14E+10   7.12E-06   8910000.       0.00
   50.1600  -7.37E-12   3.95E-04  -8.08E-05       0.00       0.00   2.14E+10   6.22E-06   8910000.       0.00
   51.0400  -4.24E-12  -1.12E-04  -2.90E-05       0.00       0.00   2.14E+10   3.58E-06   8910000.       0.00
   51.9200  -1.69E-12  -2.20E-04  -2.59E-06       0.00       0.00   2.14E+10   1.43E-06   8910000.       0.00
   52.8000       0.00  -1.68E-04   6.24E-06       0.00       0.00   2.14E+10   2.45E-07   8910000.       0.00
   53.6800       0.00  -8.84E-05   6.48E-06       0.00       0.00   2.14E+10  -2.00E-07   8910000.       0.00
   54.5600       0.00  -3.11E-05   4.08E-06       0.00       0.00   2.14E+10  -2.56E-07   8910000.       0.00
   55.4400       0.00  -2.30E-06   1.80E-06       0.00       0.00   2.14E+10  -1.75E-07   8910000.       0.00
   56.3200       0.00   7.06E-06   4.42E-07       0.00       0.00   2.14E+10  -8.34E-08   8910000.       0.00
   57.2000       0.00   7.10E-06  -1.21E-07       0.00       0.00   2.14E+10  -2.33E-08   8910000.       0.00
   58.0800       0.00   4.53E-06  -2.30E-07       0.00       0.00   2.14E+10   2.70E-09   4247271.       0.00
   58.9600       0.00   2.26E-06  -1.79E-07       0.00       0.00   2.14E+10   6.97E-09   4247271.       0.00
   59.8400       0.00   7.65E-07  -1.07E-07       0.00       0.00   2.14E+10   6.49E-09   4247271.       0.00
   60.7200       0.00  -9.46E-09  -4.98E-08       0.00       0.00   2.14E+10   4.42E-09   4247271.       0.00
   61.6000       0.00  -2.91E-07  -1.41E-08       0.00       0.00   2.14E+10   2.36E-09   4247271.       0.00
   62.4800       0.00  -3.09E-07   3.20E-09       0.00       0.00   2.14E+10   9.11E-10   4247271.       0.00
   63.3600       0.00  -2.25E-07   8.60E-09       0.00       0.00   2.14E+10   1.12E-10   4247271.       0.00
   64.2400       0.00  -1.28E-07   8.06E-09       0.00       0.00   2.14E+10  -2.14E-10   4247271.       0.00
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   65.1200       0.00  -5.51E-08   5.50E-09       0.00       0.00   2.14E+10  -2.71E-10   4247271.       0.00
   66.0000       0.00  -1.21E-08   2.95E-09       0.00       0.00   2.14E+10  -2.13E-10   4247271.       0.00
   66.8800       0.00   7.28E-09   1.15E-09       0.00       0.00   2.14E+10  -1.29E-10   4247271.       0.00
   67.7600       0.00   1.23E-08   1.48E-10       0.00       0.00   2.14E+10  -6.03E-11   4247271.       0.00
   68.6400       0.00   1.05E-08  -2.62E-10       0.00       0.00   2.14E+10  -1.74E-11   4247271.       0.00
   69.5200       0.00   6.76E-09  -3.36E-10       0.00       0.00   2.14E+10   3.43E-12   4247271.       0.00
   70.4000       0.00   3.41E-09  -2.65E-10       0.00       0.00   2.14E+10   1.01E-11   4247271.       0.00
   71.2800       0.00   1.18E-09  -1.61E-10       0.00       0.00   2.14E+10   9.57E-12   4247271.       0.00
   72.1600       0.00   1.59E-11  -7.55E-11       0.00       0.00   2.14E+10   6.58E-12   4247271.       0.00
   73.0400       0.00  -4.17E-10  -2.21E-11       0.00       0.00   2.14E+10   3.55E-12   4247271.       0.00
   73.9200       0.00  -4.54E-10   4.04E-12       0.00       0.00   2.14E+10   1.40E-12   4247271.       0.00
   74.8000       0.00  -3.34E-10   1.24E-11       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   75.6800       0.00  -1.92E-10   1.19E-11       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   76.5600       0.00  -8.39E-11   8.19E-12       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   77.4400       0.00  -1.94E-11   4.44E-12       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   78.3200       0.00   9.96E-12   1.76E-12       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   79.2000       0.00   1.78E-11       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   80.0800       0.00   1.55E-11       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   80.9600       0.00   1.01E-11       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   81.8400       0.00   5.14E-12       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   82.7200       0.00   1.82E-12       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   4247271.       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   2123635.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 4:

Pile-head deflection             =     0.80329763 inches
Computed slope at pile head      =     -0.0082578 radians
Maximum bending moment           =       1359384. inch-lbs
Maximum shear force              =         20000. lbs
Depth of maximum bending moment  =     7.92000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             15
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 4
--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =          20000. lbs
Moment     =              0. in-lbs
Axial Load =         305000. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
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------------  ------------  ------------  ------------
   88.00000    0.80329763      1359384.        20000.
   83.60000    0.80268208      1357294.        20000.
   79.20000    0.80240803      1358163.        20000.
   74.80000    0.80087033      1356446.        20000.
   70.40000    0.80100735      1353910.        20000.
   66.00000    0.80189365      1357064.        20000.
   61.60000    0.79995796      1355446.        20000.
   57.20000    0.80055589      1355644.        20000.
   52.80000    0.80000565      1354755.        20000.
   48.40000    0.79991408      1354497.        20000.
   44.00000    0.79967405      1354107.        20000.
   39.60000    0.79916951      1353514.        20000.
   35.20000    0.79871199      1353647.        20000.
   30.80000    0.79844850      1353322.        20000.
   26.40000    0.79864829      1353131.        20000.
   22.00000    0.79951896      1352906.        20000.
   17.60000    0.85423826      1332949.        20000.

--------------------------------------------------------------------------------
            Summary of Pile-head Responses for Conventional Analyses
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment
Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 
 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  
---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
  1  V, lb     20000.   S, rad         0.00       0.00     0.2351       0.00     20000.  -1097526.
  2  V, lb     20000.   S, rad         0.00    305000.     0.2015       0.00     20000.  -1181071.
  3  V, lb     20000.  M, in-lb        0.00       0.00     0.8740   -0.00939     20000.   1149226.
  4  V, lb     20000.  M, in-lb        0.00    305000.     0.8033   -0.00826     20000.   1359384.

Maximum pile-head deflection = 0.8740277622 inches
Maximum pile-head rotation   = -0.0093921136 radians = -0.538128 deg. 

The analysis ended normally. 
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================================================================================

                     LPile for Windows, Version 2022-12.009

                 Analysis of Individual Piles and Drilled Shafts
                Subjected to Lateral Loading Using the p-y Method
                           © 1985-2022 by Ensoft, Inc.
                               All Rights Reserved

================================================================================

This copy of LPile is being used by:

Brendan Lieske
SME

Serial Number of Security Device: 151268597

This copy of LPile is licensed for exclusive use by:

SME-USA, 11 Office Sites, MI/IN/OH

Use of this software by employees of SME-USA
other than those of the office site in 11 Office Sites, MI/IN/OH
is a violation of the software license agreement.

--------------------------------------------------------------------------------
                             Files Used for Analysis
--------------------------------------------------------------------------------

Path to file locations:
\\Sme-inc\pz\WIP\088549.00\Project Data\LPile\

Name of input data file:      
CUY-17-13.50 Pier Pile B003 Strength Limit.lp12d

Name of output report file:   
CUY-17-13.50 Pier Pile B003 Strength Limit.lp12o

Name of plot output file:     
CUY-17-13.50 Pier Pile B003 Strength Limit.lp12p

Name of runtime message file: 
CUY-17-13.50 Pier Pile B003 Strength Limit.lp12r

--------------------------------------------------------------------------------
                            Date and Time of Analysis
--------------------------------------------------------------------------------

               Date:  July 5, 2024                Time:  11:51:32

--------------------------------------------------------------------------------
                                  Problem Title
--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                                                                                                                        

Job Number: 088549.00                                                                                                                                                                                             

B-003-0-22 Profile Controls - Service Load
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Client: ODOT                                                                                                                                                                                                      

Engineer: Brendan P. Lieske                                                                                                                                                                                       

Description: Pier Pile Analysis                                                                                                                                                                                   

--------------------------------------------------------------------------------
                          Program Options and Settings
--------------------------------------------------------------------------------

Computational Options:
 - Conventional Analysis
Engineering Units Used for Data Input and Computations:
 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
 - Maximum number of iterations allowed                =          500
 - Deflection tolerance for convergence                =   1.0000E-05 in
 - Maximum allowable deflection                        =     100.0000 in
 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:
 - Static loading specified

 - Use of p-y modification factors for p-y curves not selected
 - Analysis uses layering correction (Method of Georgiadis)
 - No distributed lateral loads are entered
 - Loading by lateral soil movements acting on pile not selected
 - Input of shear resistance at the pile tip not selected
 - Input of moment resistance at the pile tip not selected
 - Computation of pile-head foundation stiffness matrix not selected
 - Push-over analysis of pile not selected
 - Buckling analysis of pile not selected

Output Options:
 - Output files use decimal points to denote decimal symbols.
 - Values of pile-head deflection, bending moment, shear force, and 
   soil reaction are printed for full length of pile.
 - Printing Increment (nodal spacing of output points) = 1
 - No p-y curves to be computed and reported for user-specified depths
 - Print using wide report formats

--------------------------------------------------------------------------------
                     Pile Structural Properties and Geometry
--------------------------------------------------------------------------------

Number of pile sections defined                        =            1
Total length of pile                                   =       88.000 ft
Depth of ground surface below top of pile              =       0.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 
the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  
 No.            feet             inches   
-----      -------------     -------------
  1             0.000           16.0000
  2            88.000           16.0000

Input Structural Properties for Pile Sections:
----------------------------------------------

Pile Section No. 1:

   Section 1 is a drilled shaft with permanent casing
   Length of section                                   =    88.000000 ft
   Casing outside diameter                             =    16.000000 in

--------------------------------------------------------------------------------
                       Soil and Rock Layering Information
--------------------------------------------------------------------------------

The soil profile is modelled using 7 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =       0.0000 ft
   Distance from top of pile to bottom of layer        =     3.400000 ft
   Effective unit weight at top of layer               =    59.600000 pcf
   Effective unit weight at bottom of layer            =    59.600000 pcf
   Friction angle at top of layer                      =    33.000000 deg.
   Friction angle at bottom of layer                   =    33.000000 deg.
   Subgrade k at top of layer                          =    60.000000 pci
   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =     3.400000 ft
   Distance from top of pile to bottom of layer        =    16.400000 ft
   Effective unit weight at top of layer               =    62.600000 pcf
   Effective unit weight at bottom of layer            =    62.600000 pcf
   Friction angle at top of layer                      =    32.000000 deg.
   Friction angle at bottom of layer                   =    32.000000 deg.
   Subgrade k at top of layer                          =    60.000000 pci
   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    16.400000 ft
   Distance from top of pile to bottom of layer        =    36.400000 ft
   Effective unit weight at top of layer               =    57.600000 pcf
   Effective unit weight at bottom of layer            =    57.600000 pcf
   Undrained cohesion at top of layer                  =        2300. psf
   Undrained cohesion at bottom of layer               =        2300. psf
   Epsilon-50 at top of layer                          =     0.005000 
   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    36.400000 ft
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   Distance from top of pile to bottom of layer        =    47.200000 ft
   Effective unit weight at top of layer               =    55.600000 pcf
   Effective unit weight at bottom of layer            =    55.600000 pcf
   Undrained cohesion at top of layer                  =        1600. psf
   Undrained cohesion at bottom of layer               =        1600. psf
   Epsilon-50 at top of layer                          =     0.007000 
   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    47.200000 ft
   Distance from top of pile to bottom of layer        =    86.400000 ft
   Effective unit weight at top of layer               =    57.600000 pcf
   Effective unit weight at bottom of layer            =    57.600000 pcf
   Undrained cohesion at top of layer                  =        1750. psf
   Undrained cohesion at bottom of layer               =        1750. psf
   Epsilon-50 at top of layer                          =     0.007000 
   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water

   Distance from top of pile to top of layer           =    86.400000 ft
   Distance from top of pile to bottom of layer        =   105.400000 ft
   Effective unit weight at top of layer               =    77.600000 pcf
   Effective unit weight at bottom of layer            =    77.600000 pcf
   Undrained cohesion at top of layer                  =        4400. psf
   Undrained cohesion at bottom of layer               =        4400. psf
   Epsilon-50 at top of layer                          =     0.004000 
   Epsilon-50 at bottom of layer                       =     0.004000 

Layer 7 is massive rock, p-y criteria by Liang et al., 2009

   Distance from top of pile to top of layer           =   105.400000 ft
   Distance from top of pile to bottom of layer        =   150.000000 ft
   Effective unit weight at top of layer               =    92.600000 pcf
   Effective unit weight at bottom of layer            =    92.600000 pcf
   Uniaxial compressive strength at top of layer       =  1000.000000 psi
   Uniaxial compressive strength at bottom of layer    =  1000.000000 psi
   Poisson's ratio at top of layer                     =     0.180000
   Poisson's ratio at bottom of layer                  =     0.180000
   Option 1: Intact rock modulus at top of layer       =       0.0000 psi
             Intact rock modulus at bottom of layer    =       0.0000 psi
   Option 1: Geologic Strength Index for layer         =    50.000000
   Option 2: Rock mass modulus at top of layer         =      380838. psi
             Rock mass modulus at bottom of layer      =      380838. psi
   Option 2 will use the input value of rock mass modulus to compute the p-y curve 
            in massive rock.
   The rock type is (sedimentary) shales, Hoek-Brown Material Constant mi = 6

 (Depth of the lowest soil layer extends 62.000 ft below the pile tip)

--------------------------------------------------------------------------------
                        Summary of Input Soil Properties
--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of     Uniaxial        E50                    Rock Mass    Geologic     Int. Rock   Hoek-Brown                
 Num.           Name             Depth       Unit Wt.                 Friction        qu           or           kpy        Modulus     Strength      Modulus     Material     Poisson's   

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



          (p-y Curve Type)        ft           pcf          psf          deg.         psi          krm          pci          psi         Index         psi       Index, mi      Ratio     
-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   ----------   
  1            Sand                 0.00      59.6000       --          33.0000       --           --          60.0000       --           --             0.00         0.00         0.00
          (Reese, et al.)         3.4000      59.6000       --          33.0000       --           --          60.0000       --           --             0.00         0.00         0.00
  2            Sand               3.4000      62.6000       --          32.0000       --           --          60.0000       --           --             0.00         0.00         0.00
          (Reese, et al.)        16.4000      62.6000       --          32.0000       --           --          60.0000       --           --             0.00         0.00         0.00
  3         Stiff Clay           16.4000      57.6000        2300.       --           --          0.00500       --           --           --             0.00         0.00         0.00
          w/o Free Water         36.4000      57.6000        2300.       --           --          0.00500       --           --           --             0.00         0.00         0.00
  4         Stiff Clay           36.4000      55.6000        1600.       --           --          0.00700       --           --           --             0.00         0.00         0.00
          w/o Free Water         47.2000      55.6000        1600.       --           --          0.00700       --           --           --             0.00         0.00         0.00
  5         Stiff Clay           47.2000      57.6000        1750.       --           --          0.00700       --           --           --             0.00         0.00         0.00
          w/o Free Water         86.4000      57.6000        1750.       --           --          0.00700       --           --           --             0.00         0.00         0.00
  6         Stiff Clay           86.4000      77.6000        4400.       --           --          0.00400       --           --           --             0.00         0.00         0.00
          w/o Free Water        105.4000      77.6000        4400.       --           --          0.00400       --           --           --             0.00         0.00         0.00
  7           Massive           105.4000      92.6000       --           --        1000.0000       --           --          380838.      50.0000         0.00       6.0000       0.1800
               Rock             150.0000      92.6000       --           --        1000.0000       --           --                       50.0000         0.00       6.0000       0.1800

--------------------------------------------------------------------------------
                               Static Loading Type
--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------
                Pile-head Loading and Pile-head Fixity Conditions
--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 
 No.    Type             1                       2                 Force, lbs      vs. Pile Length
-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 
   1     2     V =       20000. lbs   S =       0.0000 in/in          0.0000000          Yes               Yes
   2     2     V =       20000. lbs   S =       0.0000 in/in            305000.          Yes               Yes
   3     1     V =       20000. lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes
   4     1     V =       20000. lbs   M =       0.0000 in-lbs           305000.          Yes               Yes

V = shear force applied normal to pile axis
M = bending moment applied to pile head
y = lateral deflection normal to pile axis
S = pile slope relative to original pile batter angle
R = rotational stiffness applied to pile head
Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).
Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------
     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:
-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile) with Permanent Casing:
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------------------------------------------------------------------------------

Length of Section                                      =    88.000000 ft
Outer Diameter of Casing                               =    16.000000 in
Casing Wall Thickness                                  =     0.250000 in
Moment of Inertia of Steel Casing                      =   383.663935 in^4
Yield Stress of Casing                                 =       50000. psi
Elastic Modulus of Casing                              =    29000000. psi
Number of Reinforcing Bars                             =            0 bars   
Area of Single Reinforcing Bar                         =       0.0000 sq. in.
Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in
Yield Stress of Reinforcing Bars                       =       0.0000 psi
Modulus of Elasticity of Reinforcing Bars              =       0.0000 psi
Gross Area of Pile                                     =   201.061930 sq. in.
Area of Concrete                                       =   188.691909 sq. in.
Cross-sectional Area of Steel Casing                   =    12.370021 sq. in.
Area of All Steel (Casing and Bars)                    =    12.370021 sq. in.
Area Ratio of All Steel to Gross Area of Pile          =         6.15 percent

Axial Structural Capacities:
----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     1260.054 kips    
Tensile Load for Cracking of Concrete                  =     -119.866 kips    
Nominal Axial Tensile Capacity                         =     -618.501 kips    

Concrete Properties:
--------------------

Compressive Strength of Concrete                       =        4000. psi
Modulus of Elasticity of Concrete                      =     3604997. psi
Modulus of Rupture of Concrete                         =   -474.34165 psi
Compression Strain at Peak Stress                      =     0.001886
Tensile Strain at Fracture of Concrete                 =   -0.0001154
Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force
                   kips
   ------     ------------------
      1                0.000
      2              305.000

Definitions of Run Messages and Notes:
--------------------------------------

  C = concrete in section has cracked in tension.
  Y = stress in reinforcing steel has reached yield stress.
  T = ACI 318 criteria for tension-controlled section met, tensile strain in 
      reinforcement exceeds 0.005 while simultaneously compressive strain in 
      concrete more than 0.003. See ACI 318-14, Section 21.2.3.
  Z = depth of tensile zone in concrete section is less than 10 percent of 
      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.
Position of neutral axis is measured from edge of compression side of pile.
Compressive stresses and strains are positive in sign.
Tensile stresses and strains are negative in sign.
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Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel    Max Casing  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress        Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi           ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---
   0.00000125    28.9033419     23122674.     8.0000000    0.00001000   -0.00001000     0.0418774       0.00000     0.2871000    
   0.00000250    57.7542839     23101714.     8.0000000    0.00002000   -0.00002000     0.0835345       0.00000     0.5742000    
   0.00000375    86.5528259     23080754.     8.0000000    0.00003000   -0.00003000     0.1249712       0.00000     0.8613000    
   0.00000500   115.2989680     23059794.     8.0000000    0.00004000   -0.00004000     0.1661875       0.00000     1.1484000    
   0.00000625   143.9927102     23038834.     8.0000000    0.00005000   -0.00005000     0.2071834       0.00000     1.4355000    
   0.00000750   172.6340525     23017874.     8.0000000    0.00006000   -0.00006000     0.2479590       0.00000     1.7226000    
   0.00000875   201.2229948     22996914.     8.0000000    0.00007000   -0.00007000     0.2885142       0.00000     2.0097000    
   0.00001000   229.7595373     22975954.     8.0000000    0.00008000   -0.00008000     0.3288490       0.00000     2.2968000    
   0.00001125   258.2436798     22954994.     8.0000000    0.00009000   -0.00009000     0.3689635       0.00000     2.5839000    
   0.00001250   286.6754223     22934034.     8.0000000     0.0001000   -0.00010000     0.4088576       0.00000     2.8710000    
   0.00001375   315.0547650     22913074.     8.0000000     0.0001100     -0.000110     0.4485313       0.00000     3.1581000    
   0.00001500   315.0547650     21003651.     6.1265455    0.00009190     -0.000148     0.3754186       0.00000     -4.260153 C  
   0.00001625   315.0547650     19387986.     6.1277790    0.00009958     -0.000160     0.4059492       0.00000     -4.614584 C  
   0.00001750   315.0547650     18003129.     6.1290144     0.0001073     -0.000173     0.4363631       0.00000     -4.968925 C  
   0.00001875   315.0547650     16802921.     6.1302515     0.0001149     -0.000185     0.4666602       0.00000     -5.323176 C  
   0.00002000   315.0547650     15752738.     6.1314904     0.0001226     -0.000197     0.4968404       0.00000     -5.677336 C  
   0.00002125   315.0547650     14826107.     6.1327311     0.0001303     -0.000210     0.5269036       0.00000     -6.031404 C  
   0.00002250   330.0087250     14667054.     6.1339736     0.0001380     -0.000222     0.5568496       0.00000     -6.385382 C  
   0.00002375   348.2686053     14663941.     6.1352179     0.0001457     -0.000234     0.5866782       0.00000     -6.739269 C  
   0.00002500   366.5206047     14660824.     6.1364640     0.0001534     -0.000247     0.6163894       0.00000     -7.093064 C  
   0.00002625   384.7647083     14657703.     6.1377119     0.0001611     -0.000259     0.6459830       0.00000     -7.446767 C  
   0.00002750   403.0009009     14654578.     6.1389617     0.0001688     -0.000271     0.6754589       0.00000     -7.800378 C  
   0.00002875   421.2291676     14651449.     6.1402133     0.0001765     -0.000283     0.7048169       0.00000     -8.153897 C  
   0.00003000   439.4494932     14648316.     6.1414667     0.0001842     -0.000296     0.7340569       0.00000     -8.507324 C  
   0.00003125   457.6618624     14645180.     6.1427219     0.0001920     -0.000308     0.7631787       0.00000     -8.860658 C  
   0.00003250   475.8662601     14642039.     6.1439790     0.0001997     -0.000320     0.7921823       0.00000     -9.213900 C  
   0.00003375   494.0626709     14638894.     6.1452380     0.0002074     -0.000333     0.8210675       0.00000     -9.567048 C  
   0.00003500   512.2510794     14635745.     6.1464988     0.0002151     -0.000345     0.8498341       0.00000     -9.920104 C  
   0.00003625   530.4314702     14632592.     6.1477615     0.0002229     -0.000357     0.8784821       0.00000    -10.273066 C  
   0.00003750   548.6038278     14629435.     6.1490260     0.0002306     -0.000369     0.9070112       0.00000    -10.625934 C  
   0.00003875   566.7681368     14626274.     6.1502925     0.0002383     -0.000382     0.9354214       0.00000    -10.978709 C  
   0.00004000   584.9243814     14623110.     6.1515608     0.0002461     -0.000394     0.9637124       0.00000    -11.331389 C  
   0.00004125   603.0725461     14619941.     6.1528309     0.0002538     -0.000406     0.9918842       0.00000    -11.683976 C  
   0.00004250   621.2126151     14616767.     6.1541030     0.0002615     -0.000418     1.0199367       0.00000    -12.036468 C  
   0.00004375   639.3445727     14613590.     6.1553770     0.0002693     -0.000431     1.0478696       0.00000    -12.388865 C  
   0.00004500   657.4684030     14610409.     6.1566529     0.0002770     -0.000443     1.0756828       0.00000    -12.741168 C  
   0.00004625   675.5840901     14607224.     6.1579306     0.0002848     -0.000455     1.1033762       0.00000    -13.093375 C  
   0.00004750   693.6916180     14604034.     6.1592103     0.0002926     -0.000467     1.1309497       0.00000    -13.445488 C  
   0.00004875   711.7909831     14600841.     6.1604839     0.0003003     -0.000480     1.1584017       0.00000    -13.797516 C  
   0.00005125   747.9651747     14594442.     6.1630109     0.0003159     -0.000504     1.2129399       0.00000    -14.501325 C  
   0.00005375   784.1064944     14588028.     6.1655454     0.0003314     -0.000529     1.2669953       0.00000    -15.204756 C  
   0.00005625   820.2148141     14581597.     6.1680875     0.0003470     -0.000553     1.3205669       0.00000    -15.907807 C  
   0.00005875   856.2900048     14575149.     6.1706371     0.0003625     -0.000577     1.3736534       0.00000    -16.610477 C  
   0.00006125   892.3319365     14568685.     6.1731944     0.0003781     -0.000602     1.4262537       0.00000    -17.312763 C  
   0.00006375   928.3404783     14562204.     6.1757594     0.0003937     -0.000626     1.4783667       0.00000    -18.014665 C  
   0.00006625   964.3154981     14555706.     6.1783320     0.0004093     -0.000651     1.5299911       0.00000    -18.716179 C  
   0.00006875         1000.     14549191.     6.1809125     0.0004249     -0.000675     1.5811257       0.00000    -19.417305 C  
   0.00007125         1036.     14542659.     6.1835008     0.0004406     -0.000699     1.6317694       0.00000    -20.118041 C  
   0.00007375         1072.     14536110.     6.1860969     0.0004562     -0.000724     1.6819211       0.00000    -20.818385 C  
   0.00007625         1108.     14529543.     6.1887010     0.0004719     -0.000748     1.7315793       0.00000    -21.518335 C  
   0.00007875         1144.     14522960.     6.1913131     0.0004876     -0.000772     1.7807430       0.00000    -22.217889 C  
   0.00008125         1179.     14516359.     6.1939331     0.0005033     -0.000797     1.8294110       0.00000    -22.917045 C  
   0.00008375         1215.     14509740.     6.1965613     0.0005190     -0.000821     1.8775819       0.00000    -23.615802 C  
   0.00008625         1251.     14503104.     6.1991975     0.0005347     -0.000845     1.9252546       0.00000    -24.314157 C  
   0.00008875         1287.     14496450.     6.2018420     0.0005504     -0.000870     1.9724277       0.00000    -25.012109 C  
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   0.00009125         1322.     14489778.     6.2044946     0.0005662     -0.000894     2.0191001       0.00000    -25.709656 C  
   0.00009375         1358.     14483088.     6.2071556     0.0005819     -0.000918     2.0652705       0.00000    -26.406796 C  
   0.00009625         1393.     14476380.     6.2098248     0.0005977     -0.000942     2.1109375       0.00000    -27.103526 C  
   0.00009875         1429.     14469654.     6.2125025     0.0006135     -0.000967     2.1561000       0.00000    -27.799846 C  
    0.0001013         1464.     14462909.     6.2151886     0.0006293     -0.000991     2.2007565       0.00000    -28.495752 C  
    0.0001038         1500.     14456147.     6.2178831     0.0006451     -0.001015     2.2449059       0.00000    -29.191244 C  
    0.0001063         1535.     14449365.     6.2205863     0.0006609     -0.001039     2.2885467       0.00000    -29.886318 C  
    0.0001088         1571.     14442566.     6.2232980     0.0006768     -0.001063     2.3316777       0.00000    -30.580974 C  
    0.0001113         1606.     14435747.     6.2260184     0.0006926     -0.001087     2.3742976       0.00000    -31.275208 C  
    0.0001138         1641.     14428910.     6.2287475     0.0007085     -0.001111     2.4164049       0.00000    -31.969019 C  
    0.0001163         1677.     14422053.     6.2314853     0.0007244     -0.001136     2.4579983       0.00000    -32.662405 C  
    0.0001188         1712.     14415178.     6.2342320     0.0007403     -0.001160     2.4990765       0.00000    -33.355363 C  
    0.0001213         1747.     14408283.     6.2369876     0.0007562     -0.001184     2.5396381       0.00000    -34.047892 C  
    0.0001238         1782.     14401369.     6.2397521     0.0007722     -0.001208     2.5796817       0.00000    -34.739989 C  
    0.0001263         1817.     14394436.     6.2425257     0.0007881     -0.001232     2.6192059       0.00000    -35.431653 C  
    0.0001288         1852.     14387483.     6.2453083     0.0008041     -0.001256     2.6582093       0.00000    -36.122880 C  
    0.0001313         1887.     14380511.     6.2481000     0.0008201     -0.001280     2.6966905       0.00000    -36.813669 C  
    0.0001338         1922.     14373518.     6.2509009     0.0008361     -0.001304     2.7346481       0.00000    -37.504018 C  
    0.0001363         1957.     14366506.     6.2537111     0.0008521     -0.001328     2.7720807       0.00000    -38.193924 C  
    0.0001388         1992.     14359474.     6.2565306     0.0008681     -0.001352     2.8089867       0.00000    -38.883385 C  
    0.0001413         2027.     14352422.     6.2593594     0.0008841     -0.001376     2.8453647       0.00000    -39.572399 C  
    0.0001438         2062.     14345349.     6.2621977     0.0009002     -0.001400     2.8812133       0.00000    -40.260963 C  
    0.0001463         2097.     14338256.     6.2650455     0.0009163     -0.001424     2.9165310       0.00000    -40.949076 C  
    0.0001488         2132.     14331142.     6.2679028     0.0009324     -0.001448     2.9513162       0.00000    -41.636734 C  
    0.0001588         2271.     14302480.     6.2794292     0.0009969     -0.001543     3.0851028       0.00000    -44.382777 C  
    0.0001688         2409.     14273478.     6.2911141     0.0010616     -0.001638     3.2102483       0.00000    -47.121360 C  
    0.0001788         2546.     14244127.     6.3029619     0.0011267     -0.001733     3.3266514       0.00000    -49.852321 C  
    0.0001888         2663.     14107880.     6.2948286     0.0011881     -0.001832     3.4281248       0.00000    -50.000000 CY 
    0.0001988         2756.     13865633.     6.2656203     0.0012453     -0.001935     3.5149099       0.00000    -50.000000 CY 
    0.0002088         2835.     13583103.     6.2271715     0.0012999     -0.002040     3.5911567       0.00000    -50.000000 CY 
    0.0002188         2905.     13281364.     6.1833056     0.0013526     -0.002147     3.6584711       0.00000    -50.000000 CY 
    0.0002288         2968.     12973720.     6.1361879     0.0014037     -0.002256     3.7179118       0.00000    -50.000000 CY 
    0.0002388         3024.     12665024.     6.0866979     0.0014532     -0.002367     3.7701425       0.00000    -50.000000 CY 
    0.0002488         3075.     12361017.     6.0366080     0.0015016     -0.002478     3.8159958       0.00000    -50.000000 CY 
    0.0002588         3122.     12063842.     5.9861817     0.0015489     -0.002591     3.8558780       0.00000    -50.000000 CY 
    0.0002688         3164.     11774704.     5.9353039     0.0015951     -0.002705     3.8901017       0.00000    -50.000000 CY 
    0.0002788         3204.     11495126.     5.8851977     0.0016405     -0.002820     3.9192105       0.00000    -50.000000 CY 
    0.0002888         3241.     11224812.     5.8357589     0.0016851     -0.002935     3.9434422       0.00000    -50.000000 CY 
    0.0002988         3276.     10964087.     5.7863563     0.0017287     -0.003051     3.9629669       0.00000    -50.000000 CY 
    0.0003088         3307.     10710113.     5.7400431     0.0017722     -0.003168     3.9783624       0.00000    50.0000000 CY 
    0.0003188         3334.     10460823.     5.6985259     0.0018164     -0.003284     3.9897756       0.00000    50.0000000 CY 
    0.0003288         3358.     10215614.     5.6610944     0.0018611     -0.003399     3.9970199       0.00000    50.0000000 CY 
    0.0003388         3380.      9976843.     5.6269309     0.0019061     -0.003514     3.9999409       0.00000    50.0000000 CY 
    0.0003488         3399.      9745757.     5.5955927     0.0019515     -0.003629     3.9996149       0.00000    50.0000000 CY 
    0.0003588         3416.      9523000.     5.5662590     0.0019969     -0.003743     3.9987849       0.00000    50.0000000 CY 
    0.0003688         3432.      9308170.     5.5389169     0.0020425     -0.003858     3.9972709       0.00000    50.0000000 CY 
    0.0003788         3447.      9100662.     5.5135311     0.0020882     -0.003972     3.9998848       0.00000    50.0000000 CY 
    0.0003888         3460.      8901054.     5.4887163     0.0021337     -0.004086     3.9988175       0.00000    50.0000000 CY 
    0.0003988         3472.      8708397.     5.4658986     0.0021795     -0.004200     3.9980699       0.00000    50.0000000 CY 
    0.0004088         3484.      8523221.     5.4442003     0.0022253     -0.004315     3.9995204       0.00000    50.0000000 CY 
    0.0004188         3494.      8344491.     5.4239346     0.0022713     -0.004429     3.9971332       0.00000    50.0000000 CY 
    0.0004288         3504.      8172419.     5.4045088     0.0023172     -0.004543     3.9997475       0.00000    50.0000000 CY 
    0.0004388         3513.      8006495.     5.3866025     0.0023634     -0.004657     3.9972566       0.00000    50.0000000 CY 
    0.0004488         3521.      7846958.     5.3693480     0.0024095     -0.004771     3.9997377       0.00000    50.0000000 CY 
    0.0004588         3529.      7692389.     5.3530585     0.0024557     -0.004884     3.9966663       0.00000    50.0000000 CY 
    0.0004688         3536.      7543789.     5.3370328     0.0025017     -0.004998     3.9994541       0.00000    50.0000000 CY 
    0.0004788         3543.      7400062.     5.3219576     0.0025479     -0.005112     3.9967029       0.00000    50.0000000 CY 
    0.0004888         3549.      7261361.     5.3077013     0.0025941     -0.005226     3.9986203       0.00000    50.0000000 CY 
    0.0004988         3555.      7127694.     5.2938021     0.0026403     -0.005340     3.9999812       0.00000    50.0000000 CY 
    0.0005088         3560.      6998088.     5.2811275     0.0026868     -0.005453     3.9966978       0.00000    50.0000000 CY 
    0.0005188         3565.      6873062.     5.2688905     0.0027332     -0.005567     3.9993233       0.00000    50.0000000 CY 
    0.0005288         3570.      6752275.     5.2568684     0.0027796     -0.005680     3.9984329       0.00000    50.0000000 CY 
    0.0005388         3575.      6635114.     5.2460219     0.0028263     -0.005794     3.9970441       0.00000    50.0000000 CY 
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    0.0005488         3579.      6521915.     5.2355609     0.0028730     -0.005907     3.9994075       0.00000    50.0000000 CY 
    0.0006088         3599.      5912613.     5.1804388     0.0031536     -0.006586     3.9974551       0.00000    50.0000000 CY 
    0.0006688         3613.      5403248.     5.1373912     0.0034356     -0.007264     3.9999948       0.00000    50.0000000 CY 
    0.0007288         3623.      4971935.     5.1043568     0.0037198     -0.007940     3.9917765       0.00000    50.0000000 CY 
    0.0007888         3629.      4600505.     5.0821898     0.0040086     -0.008611     3.9916478       0.00000    50.0000000 CY 

Axial Thrust Force =    305.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel    Max Casing  Run
   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress        Stress    Msg
    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi           ksi        
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---
   0.00000125    26.7215910     21377273.   229.7821212     0.0002872     0.0002672     1.1250745       0.00000     8.3267019    
   0.00000250    53.4429535     21377181.   118.8967965     0.0002972     0.0002572     1.1606118       0.00000     8.6142177    
   0.00000375    80.1638592     21377029.    81.9375710     0.0003073     0.0002473     1.1959621       0.00000     8.9020108    
   0.00000500   106.8840796     21376816.    63.4598703     0.0003173     0.0002373     1.2311246       0.00000     9.1900812    
   0.00000625   133.6033864     21376542.    52.3747795     0.0003273     0.0002273     1.2660988       0.00000     9.4784288    
   0.00000750   160.3215509     21376207.    44.9859939     0.0003374     0.0002174     1.3008841       0.00000     9.7670537    
   0.00000875   187.0383448     21375811.    39.7093827     0.0003475     0.0002075     1.3354797       0.00000    10.0559559    
   0.00001000   213.7535396     21375354.    35.7528805     0.0003575     0.0001975     1.3698851       0.00000    10.3451354    
   0.00001125   240.4669066     21374836.    32.6764511     0.0003676     0.0001876     1.4040995       0.00000    10.6345922    
   0.00001250   267.1782174     21374257.    30.2160727     0.0003777     0.0001777     1.4381225       0.00000    10.9243264    
   0.00001375   293.8872433     21373618.    28.2037315     0.0003878     0.0001678     1.4719532       0.00000    11.2143380    
   0.00001500   320.5937556     21372917.    26.5274183     0.0003979     0.0001579     1.5055911       0.00000    11.5046270    
   0.00001625   347.2975256     21372155.    25.1095882     0.0004080     0.0001480     1.5390356       0.00000    11.7951935    
   0.00001750   373.9983247     21371333.    23.8948521     0.0004182     0.0001382     1.5722859       0.00000    12.0860375    
   0.00001875   400.6959239     21370449.    22.8425913     0.0004283     0.0001283     1.6053415       0.00000    12.3771591    
   0.00002000   427.3900943     21369505.    21.9223416     0.0004384     0.0001184     1.6382018       0.00000    12.6685582    
   0.00002125   454.0806071     21368499.    21.1108072     0.0004486     0.0001086     1.6708659       0.00000    12.9602350    
   0.00002250   480.7672332     21367433.    20.3898689     0.0004588    0.00009877     1.7033334       0.00000    13.2521895    
   0.00002375   507.4497435     21366305.    19.7452221     0.0004689    0.00008895     1.7356036       0.00000    13.5444218    
   0.00002500   534.1279088     21365116.    19.1654232     0.0004791    0.00007914     1.7676758       0.00000    13.8369319    
   0.00002625   560.8014999     21363867.    18.6412082     0.0004893    0.00006933     1.7995494       0.00000    14.1297199    
   0.00002750   587.4702874     21362556.    18.1649977     0.0004995    0.00005954     1.8312238       0.00000    14.4227858    
   0.00002875   614.1340418     21361184.    17.7305303     0.0005098    0.00004975     1.8626982       0.00000    14.7161297    
   0.00003000   640.7925337     21359751.    17.3325881     0.0005200    0.00003998     1.8939721       0.00000    15.0097518    
   0.00003125   667.4455333     21358257.    16.9667883     0.0005302    0.00003021     1.9250448       0.00000    15.3036520    
   0.00003250   694.0928110     21356702.    16.6294221     0.0005405    0.00002046     1.9559157       0.00000    15.5978304    
   0.00003375   720.7341368     21355086.    16.3173304     0.0005507    0.00001071     1.9865841       0.00000    15.8922872    
   0.00003500   747.3692807     21353408.    16.0278052     0.0005610   9.73184E-07     2.0170493       0.00000    16.1870224    
   0.00003625   773.9980127     21351669.    15.7585123     0.0005712   -0.00000875     2.0473107       0.00000    16.4820361    
   0.00003750   800.6198594     21349863.    15.5074275     0.0005815   -0.00001847     2.0773677       0.00000    16.7773276    
   0.00003875   827.2329870     21347948.    15.2727836     0.0005918   -0.00002818     2.1072188       0.00000    17.0728907    
   0.00004000   853.8344283     21345861.    15.0530299     0.0006021   -0.00003788     2.1368624       0.00000    17.3687148    
   0.00004125   880.4209833     21343539.    14.8468029     0.0006124   -0.00004757     2.1662967       0.00000    17.6647880    
   0.00004250   906.9895310     21340930.    14.6528991     0.0006227   -0.00005725     2.1955200       0.00000    17.9610983    
   0.00004375   933.5370734     21337990.    14.4702529     0.0006331   -0.00006693     2.2245304       0.00000    18.2576336    
   0.00004500   960.0607992     21334684.    14.2979174     0.0006434   -0.00007659     2.2533264       0.00000    18.5543823    
   0.00004625   986.5581497     21330987.    14.1350483     0.0006537   -0.00008625     2.2819063       0.00000    18.8513337    
   0.00004750         1013.     21326880.    13.9808910     0.0006641   -0.00009591     2.3102688       0.00000    19.1484775    
   0.00004875         1039.     21322350.    13.8347686     0.0006744     -0.000106     2.3384125       0.00000    19.4458043    
   0.00005125         1071.     20894745.    13.5022636     0.0006920     -0.000128     2.3854895       0.00000    19.9488395 C  
   0.00005375         1116.     20762700.    13.2378777     0.0007115     -0.000148     2.4371934       0.00000    20.5098420 C  
   0.00005625         1160.     20625413.    12.9944256     0.0007309     -0.000169     2.4876793       0.00000    21.0666563 C  
   0.00005875         1203.     20485061.    12.7693881     0.0007502     -0.000190     2.5369892       0.00000    21.6195452 C  
   0.00006125         1246.     20344120.    12.5608212     0.0007694     -0.000211     2.5851881       0.00000    22.1690576 C  
   0.00006375         1288.     20201972.    12.3665188     0.0007884     -0.000232     2.6322489       0.00000    22.7147013 C  
   0.00006625         1329.     20061206.    12.1853111     0.0008073     -0.000253     2.6782600       0.00000    23.2573280 C  
   0.00006875         1370.     19922384.    12.0158564     0.0008261     -0.000274     2.7232493       0.00000    23.7971136 C  
   0.00007125         1410.     19785959.    11.8570066     0.0008448     -0.000295     2.7672436       0.00000    24.3342397 C  
   0.00007375         1449.     19652322.    11.7077809     0.0008634     -0.000317     2.8102712       0.00000    24.8689163 C  
   0.00007625         1489.     19521807.    11.5673384     0.0008820     -0.000338     2.8523610       0.00000    25.4013769 C  
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   0.00007875         1527.     19394690.    11.4349559     0.0009005     -0.000359     2.8935422       0.00000    25.9318805 C  
   0.00008125         1566.     19270081.    11.3096714     0.0009189     -0.000381     2.9337845       0.00000    26.4599131 C  
   0.00008375         1604.     19148896.    11.1911326     0.0009373     -0.000403     2.9731492       0.00000    26.9861634 C  
   0.00008625         1641.     19031505.    11.0789307     0.0009556     -0.000424     3.0116763       0.00000    27.5110756 C  
   0.00008875         1679.     18917594.    10.9725139     0.0009738     -0.000446     3.0493684       0.00000    28.0346078 C  
   0.00009125         1716.     18806120.    10.8711149     0.0009920     -0.000468     3.0861772       0.00000    28.5559877 C  
   0.00009375         1753.     18698671.    10.7749086     0.0010101     -0.000490     3.1222192       0.00000    29.0767830 C  
   0.00009625         1790.     18593838.    10.6830967     0.0010282     -0.000512     3.1574230       0.00000    29.5958940 C  
   0.00009875         1826.     18492227.    10.5955986     0.0010463     -0.000534     3.1918433       0.00000    30.1140457 C  
    0.0001013         1862.     18393664.    10.5121152     0.0010644     -0.000556     3.2254880       0.00000    30.6312985 C  
    0.0001038         1898.     18297733.    10.4322518     0.0010823     -0.000578     3.2583409       0.00000    31.1473380 C  
    0.0001063         1934.     18204760.    10.3559490     0.0011003     -0.000600     3.2904444       0.00000    31.6627680 C  
    0.0001088         1970.     18114357.    10.2828632     0.0011183     -0.000622     3.3217823       0.00000    32.1772801 C  
    0.0001113         2005.     18026402.    10.2127958     0.0011362     -0.000644     3.3523619       0.00000    32.6909326 C  
    0.0001138         2041.     17941369.    10.1457996     0.0011541     -0.000666     3.3822345       0.00000    33.2045568 C  
    0.0001163         2076.     17857948.    10.0811826     0.0011719     -0.000688     3.4113067       0.00000    33.7164872 C  
    0.0001188         2111.     17777547.    10.0194562     0.0011898     -0.000710     3.4397103       0.00000    34.2290025 C  
    0.0001213         2146.     17698817.     9.9598987     0.0012076     -0.000732     3.4673410       0.00000    34.7401940 C  
    0.0001238         2181.     17622249.     9.9026532     0.0012255     -0.000755     3.4942555       0.00000    35.2510471 C  
    0.0001263         2215.     17548249.     9.8478338     0.0012433     -0.000777     3.5205017       0.00000    35.7624819 C  
    0.0001288         2250.     17475416.     9.7946709     0.0012611     -0.000799     3.5459616       0.00000    36.2721528 C  
    0.0001313         2284.     17404701.     9.7435791     0.0012788     -0.000821     3.5707355       0.00000    36.7819985 C  
    0.0001338         2319.     17336190.     9.6945467     0.0012966     -0.000843     3.5948414       0.00000    37.2924235 C  
    0.0001363         2353.     17268896.     9.6469925     0.0013144     -0.000866     3.6181934       0.00000    37.8015796 C  
    0.0001388         2387.     17203232.     9.6010939     0.0013322     -0.000888     3.6408420       0.00000    38.3105020 C  
    0.0001413         2421.     17139477.     9.5569612     0.0013499     -0.000910     3.6628228       0.00000    38.8200027 C  
    0.0001438         2455.     17077390.     9.5144220     0.0013677     -0.000932     3.6841195       0.00000    39.3297469 C  
    0.0001463         2489.     17016128.     9.4729490     0.0013854     -0.000955     3.7046562       0.00000    39.8378454 C  
    0.0001488         2522.     16956530.     9.4330043     0.0014032     -0.000977     3.7245249       0.00000    40.3465227 C  
    0.0001588         2656.     16731451.     9.2859675     0.0014741     -0.001066     3.7971061       0.00000    42.3819734 C  
    0.0001688         2789.     16524955.     9.1566439     0.0015452     -0.001155     3.8586493       0.00000    44.4188263 C  
    0.0001788         2920.     16334528.     9.0424453     0.0016163     -0.001244     3.9091755       0.00000    46.4590765 C  
    0.0001888         3050.     16157144.     8.9405365     0.0016875     -0.001332     3.9485899       0.00000    48.5003622 C  
    0.0001988         3177.     15985342.     8.8515700     0.0017592     -0.001421     3.9770361       0.00000    50.0000000 CY 
    0.0002088         3292.     15768042.     8.7847227     0.0018338     -0.001506     3.9946227       0.00000    50.0000000 CY 
    0.0002188         3396.     15524323.     8.7355867     0.0019109     -0.001589     3.9991273       0.00000    50.0000000 CY 
    0.0002288         3493.     15271087.     8.6986136     0.0019898     -0.001670     3.9993217       0.00000    50.0000000 CY 
    0.0002388         3584.     15012274.     8.6711064     0.0020702     -0.001750     3.9992316       0.00000    50.0000000 CY 
    0.0002488         3659.     14708288.     8.6403928     0.0021493     -0.001831     3.9986434       0.00000    50.0000000 CY 
    0.0002588         3718.     14368851.     8.6057674     0.0022267     -0.001913     3.9998532       0.00000    50.0000000 CY 
    0.0002688         3768.     14019419.     8.5709165     0.0023034     -0.001997     3.9986745       0.00000    50.0000000 CY 
    0.0002788         3810.     13668765.     8.5369198     0.0023797     -0.002080     3.9995723       0.00000    50.0000000 CY 
    0.0002888         3847.     13323568.     8.5044987     0.0024557     -0.002164     3.9999263       0.00000    50.0000000 CY 
    0.0002988         3879.     12985001.     8.4734687     0.0025314     -0.002249     4.0000000       0.00000    50.0000000 CY 
    0.0003088         3908.     12656392.     8.4445504     0.0026073     -0.002333     3.9985314       0.00000    50.0000000 CY 
    0.0003188         3933.     12338030.     8.4174066     0.0026830     -0.002417     3.9980319       0.00000    50.0000000 CY 
    0.0003288         3955.     12030104.     8.3915847     0.0027587     -0.002501     3.9985695       0.00000    50.0000000 CY 
    0.0003388         3975.     11733196.     8.3669462     0.0028343     -0.002586     3.9999998       0.00000    50.0000000 CY 
    0.0003488         3992.     11446939.     8.3441727     0.0029100     -0.002670     3.9999180       0.00000    50.0000000 CY 
    0.0003588         4008.     11171560.     8.3228505     0.0029858     -0.002754     3.9995616       0.00000    50.0000000 CY 
    0.0003688         4022.     10906835.     8.3028339     0.0030617     -0.002838     3.9986927       0.00000    50.0000000 CY 
    0.0003788         4035.     10652198.     8.2842488     0.0031377     -0.002922     3.9971507       0.00000    50.0000000 CY 
    0.0003888         4046.     10407289.     8.2670738     0.0032138     -0.003006     3.9998932       0.00000    50.0000000 CY 
    0.0003988         4056.     10171868.     8.2508116     0.0032900     -0.003090     3.9988660       0.00000    50.0000000 CY 
    0.0004088         4065.      9944953.     8.2356406     0.0033663     -0.003174     3.9973202       0.00000    50.0000000 CY 
    0.0004188         4073.      9726903.     8.2210053     0.0034425     -0.003257     3.9996266       0.00000    50.0000000 CY 
    0.0004288         4080.      9517082.     8.2077012     0.0035191     -0.003341     3.9974185       0.00000    50.0000000 CY 
    0.0004388         4087.      9314925.     8.1948812     0.0035955     -0.003424     3.9998721       0.00000    50.0000000 CY 
    0.0004488         4093.      9120155.     8.1832602     0.0036722     -0.003508     3.9977302       0.00000    50.0000000 CY 
    0.0004588         4098.      8932874.     8.1723643     0.0037491     -0.003591     3.9999110       0.00000    50.0000000 CY 
    0.0004688         4102.      8751759.     8.1622889     0.0038261     -0.003674     3.9974423       0.00000    50.0000000 CY 

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



--------------------------------------------------------------------------------
   Summary of Results for Nominal Moment Capacity for Section 1
--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003
or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.
  No.              kips                 in-kip               Strain            Strain
 ----         ----------------     ------------------     ------------    ------------
   1                 0.000              3588.135           0.00300000     -0.00621448
   2               305.000              4010.432           0.00300000     -0.00276991

Note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318, 
or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.
Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 
 No.                      kips         in-kips        kips         in-kips      kip-in^2  
-----  ------------   ------------  ------------  ------------  ------------  ------------
   1       0.65             0.0000         3588.        0.0000         2332.     14289511.
   2       0.65         305.000000         4010.    198.250000         2607.     16814424.

   1       0.75             0.0000         3588.        0.0000         2691.     14034271.
   2       0.75         305.000000         4010.    228.750000         3008.     16214289.

   1       0.90             0.0000         3588.        0.0000         3229.     11311575.
   2       0.90         305.000000         4010.    274.500000         3609.     14909423.

--------------------------------------------------------------------------------
           Layering Correction Equivalent Depths of Soil & Rock Layers
--------------------------------------------------------------------------------

         Top of    Equivalent                                                
          Layer     Top Depth  Same Layer  Layer is        F0          F1    
Layer     Below       Below      Type As    Rock or     Integral    Integral 
 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer
           ft          ft         Above    Rock Layer      lbs         lbs   
-----  ----------  ----------  ----------  ----------  ----------  ----------
  1          0.00        0.00      N.A.        No            0.00       5335.
  2        3.4000      3.5252      Yes         No           5335.     211227.
  3       16.4000     12.7127      No          No         216562.     548691.
  4       36.4000     44.7086      Yes         No         765253.     207544.
  5       47.2000     51.2193      Yes         No         972797.     825160.
  6       86.4000     39.2039      Yes         No        1797957.      84395.
  7      105.4000    105.4000      No          Yes         N.A.          N.A.    

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 
       for Layer n. Layering correction equivalent depths are computed only 
       for soil types with both shallow-depth and deep-depth expressions for 
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       peak lateral load transfer. These soil types are soft and stiff clays, 
       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 1
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      20000.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =          0.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.2406  -1106677.     20000.       0.00       0.00   1.45E+10       0.00       0.00       0.00
    0.8800     0.2364   -895477.     19755.  -7.28E-04       0.00   1.45E+10    -46.367      2071.       0.00
    1.7600     0.2253   -689447.     19000.   -0.00130       0.00   1.46E+10    -96.678      4532.       0.00
    2.6400     0.2089   -494199.     17765.   -0.00173       0.00   1.46E+10   -137.244      6939.       0.00
    3.5200     0.1887   -314255.     16224.   -0.00198       0.00   2.29E+10   -154.602      8651.       0.00
    4.4000     0.1670   -151551.     14521.   -0.00209       0.00   2.30E+10   -167.934     10616.       0.00
    5.2800     0.1446     -7574.     12755.   -0.00212       0.00   2.31E+10   -166.587     12162.       0.00
    6.1600     0.1222    117826.     10889.   -0.00210       0.00   2.31E+10   -186.670     16133.       0.00
    7.0400     0.1003    222410.      8825.   -0.00202       0.00   2.30E+10   -204.291     21506.       0.00
    7.9200    0.07951    304212.      6588.   -0.00190       0.00   2.29E+10   -219.455     29145.       0.00
    8.8000    0.06019    361543.      4243.   -0.00170       0.00   1.47E+10   -224.546     39392.       0.00
    9.6800    0.04363    393833.      1896.   -0.00143       0.00   1.47E+10   -219.972     53246.       0.00
   10.5600    0.03005    401594.   -352.749   -0.00114       0.00   1.47E+10   -205.995     72382.       0.00
   11.4400    0.01954    386383.     -2290.  -8.57E-04       0.00   1.47E+10   -160.920     86981.       0.00
   12.3200    0.01196    353228.     -3700.  -5.90E-04       0.00   1.47E+10   -106.087     93671.       0.00
   13.2000    0.00707    308242.     -4615.  -3.92E-04       0.00   2.29E+10    -67.184    100362.       0.00
   14.0800    0.00368    255765.     -5166.  -2.62E-04       0.00   2.30E+10    -37.289    107053.       0.00
   14.9600    0.00153    199129.     -5450.  -1.58E-04       0.00   2.30E+10    -16.478    113744.       0.00
   15.8400   3.47E-04    140656.     -5558.  -7.98E-05       0.00   2.30E+10     -3.957    120435.       0.00
   16.7200  -1.55E-04     81741.     -5040.  -2.89E-05       0.00   2.31E+10   102.0578   6947369.       0.00
   17.6000  -2.62E-04     34207.     -3551.  -2.34E-06       0.00   2.31E+10   179.9895   7244544.       0.00
   18.4800  -2.05E-04      6745.     -1829.   7.01E-06       0.00   2.31E+10   146.1042   7541693.       0.00
   19.3600  -1.14E-04     -4425.   -624.115   7.54E-06       0.00   2.31E+10    82.1283   7590000.       0.00
   20.2400  -4.53E-05     -6437.    -18.586   5.06E-06       0.00   2.31E+10    32.5553   7590000.       0.00
   21.1200  -7.36E-06     -4818.   181.2542   2.49E-06       0.00   2.31E+10     5.2932   7590000.       0.00
   22.0000   7.33E-06     -2608.   181.3801   7.96E-07       0.00   2.31E+10     -5.269   7590000.       0.00
   22.8800   9.45E-06   -986.868   117.7043  -2.50E-08       0.00   2.31E+10     -6.790   7590000.       0.00
   23.7600   6.80E-06   -122.521    56.0286  -2.78E-07       0.00   2.31E+10     -4.891   7590000.       0.00
   24.6400   3.57E-06   196.4553    16.6570  -2.61E-07       0.00   2.31E+10     -2.566   7590000.       0.00
   25.5200   1.28E-06   229.2749     -1.763  -1.64E-07       0.00   2.31E+10     -0.923   7590000.       0.00
   26.4000   1.03E-07   159.2117     -7.025  -7.55E-08       0.00   2.31E+10   -0.07383   7590000.       0.00
   27.2800  -3.10E-07    80.9159     -6.237  -2.06E-08       0.00   2.31E+10     0.2231   7590000.       0.00
   28.1600  -3.33E-07    27.4960     -3.794   4.12E-09       0.00   2.31E+10     0.2395   7590000.       0.00
   29.0400  -2.23E-07     0.7832     -1.682   1.06E-08       0.00   2.31E+10     0.1606   7590000.       0.00
   29.9200  -1.10E-07     -8.020     -0.416   8.92E-09       0.00   2.31E+10    0.07900   7590000.       0.00
   30.8000  -3.51E-08     -8.013     0.1337   5.26E-09       0.00   2.31E+10    0.02520   7590000.       0.00
   31.6800   1.16E-09     -5.196     0.2624   2.24E-09       0.00   2.31E+10  -8.32E-04   7590000.       0.00
   32.5600   1.23E-08     -2.472     0.2112   4.92E-10       0.00   2.31E+10   -0.00885   7590000.       0.00
   33.4400   1.16E-08     -0.735     0.1207  -2.40E-10       0.00   2.31E+10   -0.00830   7590000.       0.00
   34.3200   7.25E-09    0.07651    0.04932  -3.90E-10       0.00   2.31E+10   -0.00521   7590000.       0.00
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   35.2000   3.31E-09     0.3070    0.00927  -3.03E-10       0.00   2.31E+10   -0.00238   7590000.       0.00
   36.0800   8.51E-10     0.2723   -0.00651  -1.70E-10       0.00   2.31E+10  -6.12E-04   7590000.       0.00
   36.9600  -2.92E-10     0.1694   -0.00903  -6.96E-11       0.00   2.31E+10   1.34E-04   4854024.       0.00
   37.8400  -6.19E-10    0.08154   -0.00682  -1.23E-11       0.00   2.31E+10   2.84E-04   4854024.       0.00
   38.7200  -5.52E-10    0.02535   -0.00398   1.21E-11       0.00   2.31E+10   2.54E-04   4854024.       0.00
   39.6000  -3.62E-10   -0.00256   -0.00176   1.73E-11       0.00   2.31E+10   1.67E-04   4854024.       0.00
   40.4800  -1.86E-10   -0.01189  -4.33E-04   1.40E-11       0.00   2.31E+10   8.53E-05   4854024.       0.00
   41.3600  -6.61E-11   -0.01171   1.77E-04   8.64E-12       0.00   2.31E+10   3.04E-05   4854024.       0.00
   42.2400  -3.10E-12   -0.00815   3.45E-04   4.11E-12       0.00   2.31E+10   1.42E-06   4854024.       0.00
   43.1200   2.06E-11   -0.00442   3.03E-04   1.24E-12       0.00   2.31E+10  -9.48E-06   4854024.       0.00
   44.0000   2.30E-11   -0.00175   1.97E-04       0.00       0.00   2.31E+10  -1.06E-05   4854024.       0.00
   44.8800   1.70E-11  -2.59E-04   9.97E-05       0.00       0.00   2.31E+10  -7.82E-06   4854024.       0.00
   45.7600   9.75E-12   3.57E-04   3.48E-05       0.00       0.00   2.31E+10  -4.48E-06   4854024.       0.00
   46.6400   4.20E-12   4.75E-04   9.00E-07       0.00       0.00   2.31E+10  -1.93E-06   4854024.       0.00
   47.5200       0.00   3.76E-04  -1.18E-05       0.00       0.00   2.31E+10  -4.74E-07   5309089.       0.00
   48.4000       0.00   2.25E-04  -1.30E-05       0.00       0.00   2.31E+10   2.51E-07   5309089.       0.00
   49.2800       0.00   1.02E-04  -9.38E-06       0.00       0.00   2.31E+10   4.30E-07   5309089.       0.00
   50.1600       0.00   2.73E-05  -5.21E-06       0.00       0.00   2.31E+10   3.60E-07   5309089.       0.00
   51.0400       0.00  -7.68E-06  -2.13E-06       0.00       0.00   2.31E+10   2.24E-07   5309089.       0.00
   51.9200       0.00  -1.77E-05  -3.81E-07       0.00       0.00   2.31E+10   1.07E-07   5309089.       0.00
   52.8000       0.00  -1.57E-05   3.54E-07       0.00       0.00   2.31E+10   3.24E-08   5309089.       0.00
   53.6800       0.00  -1.02E-05   5.04E-07       0.00       0.00   2.31E+10  -3.92E-09   5309089.       0.00
   54.5600       0.00  -5.08E-06   4.01E-07       0.00       0.00   2.31E+10  -1.55E-08   5309089.       0.00
   55.4400       0.00  -1.71E-06   2.41E-07       0.00       0.00   2.31E+10  -1.48E-08   5309089.       0.00
   56.3200       0.00   1.37E-08   1.10E-07       0.00       0.00   2.31E+10  -1.00E-08   5309089.       0.00
   57.2000       0.00   6.17E-07   2.96E-08       0.00       0.00   2.31E+10  -5.21E-09   5309089.       0.00
   58.0800       0.00   6.39E-07  -7.91E-09       0.00       0.00   2.31E+10  -1.90E-09   5309089.       0.00
   58.9600       0.00   4.49E-07  -1.87E-08       0.00       0.00   2.31E+10  -1.46E-10   5309089.       0.00
   59.8400       0.00   2.44E-07  -1.68E-08       0.00       0.00   2.31E+10   5.19E-10   5309089.       0.00
   60.7200       0.00   9.56E-08  -1.09E-08       0.00       0.00   2.31E+10   5.94E-10   5309089.       0.00
   61.6000       0.00   1.37E-08  -5.44E-09       0.00       0.00   2.31E+10   4.36E-10   5309089.       0.00
   62.4800       0.00  -1.94E-08  -1.84E-09       0.00       0.00   2.31E+10   2.46E-10   5309089.       0.00
   63.3600       0.00  -2.51E-08   1.74E-12       0.00       0.00   2.31E+10   1.03E-10   5309089.       0.00
   64.2400       0.00  -1.94E-08   6.52E-10       0.00       0.00   2.31E+10   2.04E-11   5309089.       0.00
   65.1200       0.00  -1.14E-08   6.80E-10       0.00       0.00   2.31E+10  -1.50E-11   5309089.       0.00
   66.0000       0.00  -5.02E-09   4.80E-10       0.00       0.00   2.31E+10  -2.29E-11   5309089.       0.00
   66.8800       0.00  -1.22E-09   2.61E-10       0.00       0.00   2.31E+10  -1.86E-11   5309089.       0.00
   67.7600       0.00   4.94E-10   1.03E-10       0.00       0.00   2.31E+10  -1.13E-11   5309089.       0.00
   68.6400       0.00   9.48E-10   1.52E-11       0.00       0.00   2.31E+10  -5.26E-12   5309089.       0.00
   69.5200       0.00   8.15E-10  -2.04E-11       0.00       0.00   2.31E+10  -1.49E-12   5309089.       0.00
   70.4000       0.00   5.17E-10  -2.67E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   71.2800       0.00   2.51E-10  -2.07E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   72.1600       0.00   8.00E-11  -1.22E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   73.0400       0.00  -5.29E-12  -5.39E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   73.9200       0.00  -3.38E-11  -1.33E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   74.8000       0.00  -3.34E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   75.6800       0.00  -2.29E-11   1.01E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   76.5600       0.00  -1.22E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   77.4400       0.00  -4.59E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   78.3200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   79.2000       0.00   1.10E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   80.0800       0.00   1.33E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   80.9600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   1.54E+07       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   7676515.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
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  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     0.24062552 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =      -1106677. inch-lbs
Maximum shear force              =         20000. lbs
Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             12
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 1
--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          20000. lbs
Slope      =         0.00000
Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.24062552     -1106677.        20000.
   83.60000    0.24196321     -1099905.        20000.
   79.20000    0.24126388     -1099102.        20000.
   74.80000    0.24191284     -1107216.        20000.
   70.40000    0.24067309     -1107152.        20000.
   66.00000    0.24079086     -1098701.        20000.
   61.60000    0.24057606     -1101893.        20000.
   57.20000    0.24087748     -1098235.        20000.
   52.80000    0.24007707     -1101849.        20000.
   48.40000    0.24016030     -1100232.        20000.
   44.00000    0.23979514     -1104518.        20000.
   39.60000    0.23954833     -1103120.        20000.
   35.20000    0.23936855     -1103366.        20000.
   30.80000    0.23991871     -1100453.        20000.
   26.40000    0.24029994     -1101839.        20000.
   22.00000    0.23944925     -1103063.        20000.
   17.60000    0.24187859     -1101767.        20000.
   13.20000    0.31122903     -1229694.        20000.
    8.80000    0.35749294     -1318682.        20000.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 2
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Shear force at pile head                               =      20000.0 lbs
Rotation of pile head                                  =    0.000E+00 radians
Axial load at pile head                                =     305000.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.2066  -1190317.     20000.       0.00       0.00   2.05E+10       0.00       0.00       0.00
    0.8800     0.2034   -978131.     19766.  -5.58E-04       0.00   2.05E+10    -44.404      2306.       0.00
    1.7600     0.1948   -769275.     19043.  -1.00E-03       0.00   2.14E+10    -92.508      5015.       0.00
    2.6400     0.1822   -569511.     17861.   -0.00133       0.00   2.14E+10   -131.262      7606.       0.00
    3.5200     0.1667   -383477.     16388.   -0.00157       0.00   2.14E+10   -147.751      9360.       0.00
    4.4000     0.1492   -213309.     14765.   -0.00171       0.00   2.14E+10   -159.627     11301.       0.00
    5.2800     0.1305    -60602.     13092.   -0.00178       0.00   2.14E+10   -157.254     12724.       0.00
    6.1600     0.1115     74666.     11328.   -0.00178       0.00   2.14E+10   -176.844     16742.       0.00
    7.0400    0.09297    190094.      9364.   -0.00171       0.00   2.14E+10   -195.060     22157.       0.00
    7.9200    0.07538    283468.      7213.   -0.00160       0.00   2.14E+10   -212.447     29762.       0.00
    8.8000    0.05927    352700.      4916.   -0.00144       0.00   2.14E+10   -222.449     39632.       0.00
    9.6800    0.04501    396564.      2558.   -0.00125       0.00   2.14E+10   -224.176     52600.       0.00
   10.5600    0.03281    414799.   227.2682   -0.00105       0.00   2.14E+10   -217.276     69936.       0.00
   11.4400    0.02277    408145.     -1910.  -8.49E-04       0.00   2.14E+10   -187.588     86981.       0.00
   12.3200    0.01487    379922.     -3597.  -6.55E-04       0.00   2.14E+10   -131.911     93671.       0.00
   13.2000    0.00895    336385.     -4743.  -4.78E-04       0.00   2.14E+10    -85.060    100362.       0.00
   14.0800    0.00478    282827.     -5448.  -3.25E-04       0.00   2.14E+10    -48.499    107053.       0.00
   14.9600    0.00209    223410.     -5823.  -2.00E-04       0.00   2.14E+10    -22.552    113744.       0.00
   15.8400   5.69E-04    161123.     -5977.  -1.05E-04       0.00   2.14E+10     -6.489    120435.       0.00
   16.7200  -1.15E-04     97857.     -5611.  -4.06E-05       0.00   2.14E+10    75.8089   6947369.       0.00
   17.6000  -2.89E-04     42888.     -4164.  -5.86E-06       0.00   2.14E+10   198.2569   7244544.       0.00
   18.4800  -2.39E-04      9959.     -2215.   7.19E-06       0.00   2.14E+10   170.7054   7541693.       0.00
   19.3600  -1.37E-04     -3949.   -793.828   8.68E-06       0.00   2.14E+10    98.5460   7590000.       0.00
   20.2400  -5.58E-05     -6862.    -61.778   6.01E-06       0.00   2.14E+10    40.0998   7590000.       0.00
   21.1200  -1.03E-05     -5293.   188.9277   3.00E-06       0.00   2.14E+10     7.3823   7590000.       0.00
   22.0000   7.64E-06     -2891.   198.9106   9.82E-07       0.00   2.14E+10     -5.492   7590000.       0.00
   22.8800   1.05E-05     -1098.   130.1846  -3.31E-09       0.00   2.14E+10     -7.525   7590000.       0.00
   23.7600   7.57E-06   -141.856    61.7239  -3.10E-07       0.00   2.14E+10     -5.441   7590000.       0.00
   24.6400   3.93E-06   207.6669    18.0719  -2.93E-07       0.00   2.14E+10     -2.826   7590000.       0.00
   25.5200   1.38E-06   241.7119     -2.074  -1.82E-07       0.00   2.14E+10     -0.989   7590000.       0.00
   26.4000   8.22E-08   165.0345     -7.610  -8.18E-08       0.00   2.14E+10   -0.05908   7590000.       0.00
   27.2800  -3.51E-07    81.5063     -6.589  -2.09E-08       0.00   2.14E+10     0.2525   7590000.       0.00
   28.1600  -3.60E-07    26.0086     -3.891   5.63E-09       0.00   2.14E+10     0.2585   7590000.       0.00
   29.0400  -2.32E-07     -0.700     -1.644   1.19E-08       0.00   2.14E+10     0.1670   7590000.       0.00
   29.9200  -1.09E-07     -8.780     -0.349   9.54E-09       0.00   2.14E+10    0.07816   7590000.       0.00
   30.8000  -3.09E-08     -8.130     0.1810   5.36E-09       0.00   2.14E+10    0.02220   7590000.       0.00
   31.6800   4.56E-09     -4.991     0.2810   2.12E-09       0.00   2.14E+10   -0.00328   7590000.       0.00
   32.5600   1.40E-08     -2.209     0.2106   3.46E-10       0.00   2.14E+10   -0.01005   7590000.       0.00
   33.4400   1.19E-08     -0.545     0.1125  -3.34E-10       0.00   2.14E+10   -0.00853   7590000.       0.00
   34.3200   6.92E-09     0.1697    0.04127  -4.27E-10       0.00   2.14E+10   -0.00497   7590000.       0.00
   35.2000   2.85E-09     0.3296    0.00421  -3.04E-10       0.00   2.14E+10   -0.00205   7590000.       0.00
   36.0800   5.04E-10     0.2605   -0.00852  -1.58E-10       0.00   2.14E+10  -3.62E-04   7590000.       0.00
   36.9600  -4.83E-10     0.1507   -0.00926  -5.63E-11       0.00   2.14E+10   2.22E-04   4854024.       0.00
   37.8400  -6.84E-10    0.06530   -0.00643  -2.93E-12       0.00   2.14E+10   3.15E-04   4854024.       0.00
   38.7200  -5.45E-10    0.01493   -0.00344   1.69E-11       0.00   2.14E+10   2.51E-04   4854024.       0.00
   39.6000  -3.28E-10   -0.00753   -0.00132   1.87E-11       0.00   2.14E+10   1.51E-04   4854024.       0.00
   40.4800  -1.50E-10   -0.01318  -1.66E-04   1.36E-11       0.00   2.14E+10   6.89E-05   4854024.       0.00
   41.3600  -4.06E-11   -0.01112   2.96E-04   7.60E-12       0.00   2.14E+10   1.87E-05   4854024.       0.00
   42.2400   1.07E-11   -0.00697   3.69E-04   3.13E-12       0.00   2.14E+10  -4.90E-06   4854024.       0.00
   43.1200   2.55E-11   -0.00335   2.81E-04       0.00       0.00   2.14E+10  -1.17E-05   4854024.       0.00
   44.0000   2.30E-11   -0.00103   1.63E-04       0.00       0.00   2.14E+10  -1.05E-05   4854024.       0.00
   44.8800   1.50E-11   1.05E-04   7.14E-05       0.00       0.00   2.14E+10  -6.88E-06   4854024.       0.00
   45.7600   7.53E-12   4.77E-04   1.68E-05       0.00       0.00   2.14E+10  -3.46E-06   4854024.       0.00
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   46.6400   2.59E-12   4.63E-04  -7.80E-06       0.00       0.00   2.14E+10  -1.19E-06   4854024.       0.00
   47.5200       0.00   3.15E-04  -1.42E-05       0.00       0.00   2.14E+10  -2.57E-08   5309089.       0.00
   48.4000       0.00   1.63E-04  -1.21E-05       0.00       0.00   2.14E+10   4.23E-07   5309089.       0.00
   49.2800       0.00   5.90E-05  -7.53E-06       0.00       0.00   2.14E+10   4.44E-07   5309089.       0.00
   50.1600       0.00   4.16E-06  -3.55E-06       0.00       0.00   2.14E+10   3.10E-07   5309089.       0.00
   51.0400       0.00  -1.62E-05  -1.04E-06       0.00       0.00   2.14E+10   1.65E-07   5309089.       0.00
   51.9200       0.00  -1.80E-05   1.56E-07       0.00       0.00   2.14E+10   6.23E-08   5309089.       0.00
   52.8000       0.00  -1.30E-05   5.22E-07       0.00       0.00   2.14E+10   6.95E-09   5309089.       0.00
   53.6800       0.00  -7.08E-06   4.82E-07       0.00       0.00   2.14E+10  -1.44E-08   5309089.       0.00
   54.5600       0.00  -2.79E-06   3.15E-07       0.00       0.00   2.14E+10  -1.72E-08   5309089.       0.00
   55.4400       0.00  -4.19E-07   1.57E-07       0.00       0.00   2.14E+10  -1.27E-08   5309089.       0.00
   56.3200       0.00   5.35E-07   5.24E-08       0.00       0.00   2.14E+10  -7.11E-09   5309089.       0.00
   57.2000       0.00   6.95E-07  -4.69E-10       0.00       0.00   2.14E+10  -2.91E-09   5309089.       0.00
   58.0800       0.00   5.29E-07  -1.86E-08       0.00       0.00   2.14E+10  -5.30E-10   5309089.       0.00
   58.9600       0.00   3.03E-07  -1.90E-08       0.00       0.00   2.14E+10   4.62E-10   5309089.       0.00
   59.8400       0.00   1.29E-07  -1.31E-08       0.00       0.00   2.14E+10   6.58E-10   5309089.       0.00
   60.7200       0.00   2.74E-08  -6.86E-09       0.00       0.00   2.14E+10   5.17E-10   5309089.       0.00
   61.6000       0.00  -1.64E-08  -2.53E-09       0.00       0.00   2.14E+10   3.03E-10   5309089.       0.00
   62.4800       0.00  -2.63E-08  -2.29E-10       0.00       0.00   2.14E+10   1.33E-10   5309089.       0.00
   63.3600       0.00  -2.14E-08   6.41E-10       0.00       0.00   2.14E+10   3.18E-11   5309089.       0.00
   64.2400       0.00  -1.29E-08   7.38E-10       0.00       0.00   2.14E+10  -1.34E-11   5309089.       0.00
   65.1200       0.00  -5.84E-09   5.37E-10       0.00       0.00   2.14E+10  -2.47E-11   5309089.       0.00
   66.0000       0.00  -1.54E-09   2.97E-10       0.00       0.00   2.14E+10  -2.08E-11   5309089.       0.00
   66.8800       0.00   4.35E-10   1.19E-10       0.00       0.00   2.14E+10  -1.28E-11   5309089.       0.00
   67.7600       0.00   9.80E-10   1.97E-11       0.00       0.00   2.14E+10  -5.98E-12   5309089.       0.00
   68.6400       0.00   8.57E-10  -2.09E-11       0.00       0.00   2.14E+10  -1.71E-12   5309089.       0.00
   69.5200       0.00   5.42E-10  -2.83E-11       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   70.4000       0.00   2.60E-10  -2.19E-11       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   71.2800       0.00   8.02E-11  -1.27E-11       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   72.1600       0.00  -7.71E-12  -5.47E-12       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   73.0400       0.00  -3.57E-11  -1.23E-12       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   73.9200       0.00  -3.40E-11       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   74.8000       0.00  -2.26E-11   1.07E-12       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   75.6800       0.00  -1.15E-11       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   76.5600       0.00  -3.97E-12       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   77.4400       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   78.3200       0.00   1.26E-12       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   79.2000       0.00   1.33E-12       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   80.0800       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   80.9600       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   1.54E+07       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   7676515.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     0.20658394 inches
Computed slope at pile head      =       0.000000 radians
Maximum bending moment           =      -1190317. inch-lbs
Maximum shear force              =         20000. lbs
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Depth of maximum bending moment  =       0.000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             11
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 2
--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          20000. lbs
Slope      =         0.00000
Axial Load =         305000. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.20658394     -1190317.        20000.
   83.60000    0.20534987     -1187686.        20000.
   79.20000    0.20518794     -1188125.        20000.
   74.80000    0.20550240     -1189479.        20000.
   70.40000    0.20521017     -1189449.        20000.
   66.00000    0.20483987     -1188980.        20000.
   61.60000    0.20448991     -1188767.        20000.
   57.20000    0.20478860     -1190060.        20000.
   52.80000    0.20420754     -1189177.        20000.
   48.40000    0.20378741     -1188702.        20000.
   44.00000    0.20402113     -1189842.        20000.
   39.60000    0.20373298     -1189718.        20000.
   35.20000    0.20360157     -1189948.        20000.
   30.80000    0.20320386     -1189371.        20000.
   26.40000    0.20344686     -1189968.        20000.
   22.00000    0.20322044     -1189731.        20000.
   17.60000    0.20803101     -1193673.        20000.
   13.20000    0.27797590     -1380107.        20000.
    8.80000    0.31621748     -1400554.        20000.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 3
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      20000.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.8909  -2.30E-08     20000.   -0.00951       0.00   2.31E+10       0.00       0.00       0.00
    0.8800     0.7905    211200.     19655.   -0.00946       0.00   2.31E+10    -65.256   871.7655       0.00
    1.7600     0.6910    415123.     18570.   -0.00927       0.00   1.47E+10   -140.372      2145.       0.00
    2.6400     0.5947    603393.     16728.   -0.00890       0.00   1.46E+10   -208.391      3700.       0.00
    3.5200     0.5031    768424.     14402.   -0.00840       0.00   1.46E+10   -232.213      4874.       0.00
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    4.4000     0.4173    907560.     11806.   -0.00780       0.00   1.46E+10   -259.465      6566.       0.00
    5.2800     0.3384   1017763.      9009.   -0.00710       0.00   1.45E+10   -270.232      8433.       0.00
    6.1600     0.2673   1097831.      6014.   -0.00633       0.00   1.45E+10   -297.029     11732.       0.00
    7.0400     0.2047   1144776.      2781.   -0.00551       0.00   1.45E+10   -315.214     16260.       0.00
    7.9200     0.1509   1156570.   -593.560   -0.00468       0.00   1.45E+10   -323.951     22673.       0.00
    8.8000     0.1059   1132240.     -3976.   -0.00385       0.00   1.45E+10   -316.604     31565.       0.00
    9.6800    0.06965   1072604.     -7191.   -0.00304       0.00   1.45E+10   -292.356     44323.       0.00
   10.5600    0.04162    980366.    -10060.   -0.00230       0.00   1.46E+10   -251.079     63708.       0.00
   11.4400    0.02109    860129.    -12303.   -0.00163       0.00   1.46E+10   -173.739     86981.       0.00
   12.3200    0.00715    720519.    -13556.   -0.00106       0.00   1.46E+10    -63.418     93671.       0.00
   13.2000   -0.00129    573836.    -13826.  -5.92E-04       0.00   1.46E+10    12.2662    100362.       0.00
   14.0800   -0.00536    428521.    -13474.  -2.30E-04       0.00   1.47E+10    54.2897    107053.       0.00
   14.9600   -0.00616    289260.    -12837.  -9.43E-06       0.00   2.29E+10    66.3304    113744.       0.00
   15.8400   -0.00555    157396.    -12153.   9.33E-05       0.00   2.30E+10    63.3462    120435.       0.00
   16.7200   -0.00419     32596.     -9703.   1.37E-04       0.00   2.31E+10   400.5867   1009981.       0.00
   17.6000   -0.00267    -47534.     -5618.   1.33E-04       0.00   2.31E+10   373.1493   1478485.       0.00
   18.4800   -0.00137    -86052.     -1910.   1.03E-04       0.00   2.31E+10   329.1112   2534188.       0.00
   19.3600  -4.93E-04    -87870.      1183.   6.30E-05       0.00   2.31E+10   256.7233   5494783.       0.00
   20.2400  -3.99E-05    -61059.      2690.   2.90E-05       0.00   2.31E+10    28.6806   7590000.       0.00
   21.1200   1.19E-04    -31051.      2391.   7.94E-06       0.00   2.31E+10    -85.380   7590000.       0.00
   22.0000   1.28E-04    -10563.      1455.  -1.57E-06       0.00   2.31E+10    -91.796   7590000.       0.00
   22.8800   8.57E-05   -311.788   645.5150  -4.05E-06       0.00   2.31E+10    -61.598   7590000.       0.00
   23.7600   4.22E-05      3070.   160.1939  -3.42E-06       0.00   2.31E+10    -30.319   7590000.       0.00
   24.6400   1.35E-05      3072.    -51.015  -2.02E-06       0.00   2.31E+10     -9.683   7590000.       0.00
   25.5200  -4.27E-07      1993.   -100.522  -8.61E-07       0.00   2.31E+10     0.3066   7590000.       0.00
   26.4000  -4.71E-06   948.4924    -81.014  -1.89E-07       0.00   2.31E+10     3.3879   7590000.       0.00
   27.2800  -4.43E-06   281.8802    -46.328   9.16E-08       0.00   2.31E+10     3.1815   7590000.       0.00
   28.1600  -2.78E-06    -29.951    -18.980   1.49E-07       0.00   2.31E+10     1.9980   7590000.       0.00
   29.0400  -1.28E-06   -118.979     -3.582   1.15E-07       0.00   2.31E+10     0.9183   7590000.       0.00
   29.9200  -3.49E-07   -105.605     2.5919   6.38E-08       0.00   2.31E+10     0.2510   7590000.       0.00
   30.8000   6.98E-08    -64.238     3.6523   2.50E-08       0.00   2.31E+10   -0.05020   7590000.       0.00
   31.6800   1.79E-07    -28.469     2.7074   3.85E-09       0.00   2.31E+10     -0.129   7590000.       0.00
   32.5600   1.51E-07     -7.057     1.4542  -4.26E-09       0.00   2.31E+10     -0.109   7590000.       0.00
   33.4400   8.91E-08     2.2437     0.5427  -5.36E-09       0.00   2.31E+10   -0.06402   7590000.       0.00
   34.3200   3.79E-08     4.4047    0.06099  -3.84E-09       0.00   2.31E+10   -0.02721   7590000.       0.00
   35.2000   7.87E-09     3.5317     -0.113  -2.03E-09       0.00   2.31E+10   -0.00566   7590000.       0.00
   36.0800  -5.07E-09     2.0276     -0.123  -7.63E-10       0.00   2.31E+10    0.00365   7590000.       0.00
   36.9600  -8.24E-09     0.9300   -0.08394  -8.76E-11       0.00   2.31E+10    0.00379   4854024.       0.00
   37.8400  -6.92E-09     0.2548   -0.04715   1.83E-10       0.00   2.31E+10    0.00318   4854024.       0.00
   38.7200  -4.37E-09   -0.06575   -0.01974   2.26E-10       0.00   2.31E+10    0.00201   4854024.       0.00
   39.6000  -2.14E-09     -0.162   -0.00392   1.74E-10       0.00   2.31E+10   9.86E-04   4854024.       0.00
   40.4800  -6.96E-10     -0.148    0.00298   1.03E-10       0.00   2.31E+10   3.20E-04   4854024.       0.00
   41.3600   3.58E-11   -0.09911    0.00458   4.67E-11       0.00   2.31E+10  -1.64E-05   4854024.       0.00
   42.2400   2.90E-10   -0.05163    0.00379   1.23E-11       0.00   2.31E+10  -1.33E-04   4854024.       0.00
   43.1200   2.95E-10   -0.01900    0.00237  -3.84E-12       0.00   2.31E+10  -1.36E-04   4854024.       0.00
   44.0000   2.09E-10   -0.00151    0.00115  -8.53E-12       0.00   2.31E+10  -9.60E-05   4854024.       0.00
   44.8800   1.15E-10    0.00527   3.63E-04  -7.67E-12       0.00   2.31E+10  -5.29E-05   4854024.       0.00
   45.7600   4.69E-11    0.00616  -3.05E-05  -5.06E-12       0.00   2.31E+10  -2.16E-05   4854024.       0.00
   46.6400   8.40E-12    0.00463  -1.65E-04  -2.59E-12       0.00   2.31E+10  -3.86E-06   4854024.       0.00
   47.5200  -7.81E-12    0.00268  -1.64E-04       0.00       0.00   2.31E+10   3.93E-06   5309089.       0.00
   48.4000  -1.11E-11    0.00116  -1.14E-04       0.00       0.00   2.31E+10   5.59E-06   5309089.       0.00
   49.2800  -8.86E-12   2.64E-04  -6.11E-05       0.00       0.00   2.31E+10   4.45E-06   5309089.       0.00
   50.1600  -5.32E-12  -1.34E-04  -2.35E-05       0.00       0.00   2.31E+10   2.67E-06   5309089.       0.00
   51.0400  -2.42E-12  -2.33E-04  -2.94E-06       0.00       0.00   2.31E+10   1.22E-06   5309089.       0.00
   51.9200       0.00  -1.96E-04   5.23E-06       0.00       0.00   2.31E+10   3.28E-07   5309089.       0.00
   52.8000       0.00  -1.22E-04   6.50E-06       0.00       0.00   2.31E+10  -8.79E-08   5309089.       0.00
   53.6800       0.00  -5.85E-05   4.94E-06       0.00       0.00   2.31E+10  -2.08E-07   5309089.       0.00
   54.5600       0.00  -1.79E-05   2.86E-06       0.00       0.00   2.31E+10  -1.86E-07   5309089.       0.00
   55.4400       0.00   2.00E-06   1.24E-06       0.00       0.00   2.31E+10  -1.21E-07   5309089.       0.00
   56.3200       0.00   8.40E-06   2.87E-07       0.00       0.00   2.31E+10  -6.04E-08   5309089.       0.00
   57.2000       0.00   8.06E-06  -1.39E-07       0.00       0.00   2.31E+10  -2.04E-08   5309089.       0.00
   58.0800       0.00   5.45E-06  -2.47E-07       0.00       0.00   2.31E+10   2.40E-11   5309089.       0.00
   58.9600       0.00   2.85E-06  -2.09E-07       0.00       0.00   2.31E+10   7.23E-09   5309089.       0.00
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   59.8400       0.00   1.04E-06  -1.31E-07       0.00       0.00   2.31E+10   7.55E-09   5309089.       0.00
   60.7200       0.00   8.59E-08  -6.27E-08       0.00       0.00   2.31E+10   5.32E-09   5309089.       0.00
   61.6000       0.00  -2.79E-07  -1.93E-08       0.00       0.00   2.31E+10   2.89E-09   5309089.       0.00
   62.4800       0.00  -3.22E-07   1.98E-09       0.00       0.00   2.31E+10   1.14E-09   5309089.       0.00
   63.3600       0.00  -2.38E-07   8.89E-09       0.00       0.00   2.31E+10   1.69E-10   5309089.       0.00
   64.2400       0.00  -1.34E-07   8.58E-09       0.00       0.00   2.31E+10  -2.27E-10   5309089.       0.00
   65.1200       0.00  -5.63E-08   5.82E-09       0.00       0.00   2.31E+10  -2.96E-10   5309089.       0.00
   66.0000       0.00  -1.14E-08   3.05E-09       0.00       0.00   2.31E+10  -2.29E-10   5309089.       0.00
   66.8800       0.00   8.03E-09   1.13E-09       0.00       0.00   2.31E+10  -1.35E-10   5309089.       0.00
   67.7600       0.00   1.24E-08   9.86E-11       0.00       0.00   2.31E+10  -5.97E-11   5309089.       0.00
   68.6400       0.00   1.01E-08  -2.95E-10       0.00       0.00   2.31E+10  -1.48E-11   5309089.       0.00
   69.5200       0.00   6.18E-09  -3.43E-10       0.00       0.00   2.31E+10   5.69E-12   5309089.       0.00
   70.4000       0.00   2.88E-09  -2.54E-10       0.00       0.00   2.31E+10   1.12E-11   5309089.       0.00
   71.2800       0.00   8.24E-10  -1.44E-10       0.00       0.00   2.31E+10   9.64E-12   5309089.       0.00
   72.1600       0.00  -1.57E-10  -6.06E-11       0.00       0.00   2.31E+10   6.12E-12   5309089.       0.00
   73.0400       0.00  -4.55E-10  -1.24E-11       0.00       0.00   2.31E+10   2.99E-12   5309089.       0.00
   73.9200       0.00  -4.20E-10   8.41E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   74.8000       0.00  -2.78E-10   1.32E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   75.6800       0.00  -1.42E-10   1.08E-11       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   76.5600       0.00  -4.97E-11   6.61E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   77.4400       0.00  -1.93E-12   3.09E-12       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   78.3200       0.00   1.56E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   79.2000       0.00   1.69E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   80.0800       0.00   1.22E-11       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   80.9600       0.00   6.73E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   81.8400       0.00   2.73E-12       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   5309089.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   1.54E+07       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.31E+10       0.00   7676515.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 3:

Pile-head deflection             =     0.89092700 inches
Computed slope at pile head      =     -0.0095132 radians
Maximum bending moment           =       1156570. inch-lbs
Maximum shear force              =         20000. lbs
Depth of maximum bending moment  =     7.92000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             14
Number of zero deflection points =             14

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 3
--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =          20000. lbs
Moment     =              0. in-lbs
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Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.89092700      1156570.        20000.
   83.60000    0.88765903      1152109.        20000.
   79.20000    0.88807028      1153332.        20000.
   74.80000    0.88884186      1153072.        20000.
   70.40000    0.89005090      1154229.        20000.
   66.00000    0.88716638      1152188.        20000.
   61.60000    0.88578923      1151339.        20000.
   57.20000    0.88802101      1152566.        20000.
   52.80000    0.88762682      1150873.        20000.
   48.40000    0.88585017      1150971.        20000.
   44.00000    0.88676570      1151155.        20000.
   39.60000    0.88673261      1150567.        20000.
   35.20000    0.88596225      1151367.        20000.
   30.80000    0.88483138      1150051.        20000.
   26.40000    0.88575768      1150683.        20000.
   22.00000    0.88575115      1149956.        20000.
   17.60000    0.90212102      1142522.        20000.
   13.20000    1.77391605      1058156.       -22214.

--------------------------------------------------------------------------------
                 Computed Values of Pile Loading and Deflection
                   for Lateral Loading for Load Case Number 4
--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =      20000.0 lbs
Applied moment at pile head                            =          0.0 in-lbs
Axial thrust load on pile head                         =     305000.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
      0.00     0.8209   6.38E-08     20000.   -0.00839       0.00   2.14E+10       0.00       0.00       0.00
    0.8800     0.7324    238209.     19655.   -0.00833       0.00   2.14E+10    -65.256   940.9140       0.00
    1.7600     0.6451    468763.     18570.   -0.00815       0.00   2.14E+10   -140.372      2298.       0.00
    2.6400     0.5602    682917.     16761.   -0.00787       0.00   2.14E+10   -202.099      3810.       0.00
    3.5200     0.4789    873447.     14499.   -0.00748       0.00   2.13E+10   -226.405      4992.       0.00
    4.4000     0.4022   1037337.     11961.   -0.00701       0.00   2.13E+10   -254.210      6675.       0.00
    5.2800     0.3308   1171225.      9212.   -0.00645       0.00   2.06E+10   -266.498      8506.       0.00
    6.1600     0.2659   1273461.      6242.   -0.00582       0.00   2.02E+10   -296.057     11759.       0.00
    7.0400     0.2079   1340542.      2998.   -0.00513       0.00   2.00E+10   -318.202     16161.       0.00
    7.9200     0.1574   1369863.   -436.928   -0.00442       0.00   1.99E+10   -332.434     22299.       0.00
    8.8000     0.1146   1359774.     -3946.   -0.00370       0.00   2.00E+10   -332.152     30604.       0.00
    9.6800    0.07939   1310328.     -7371.   -0.00299       0.00   2.01E+10   -316.553     42107.       0.00
   10.5600    0.05143   1223368.    -10550.   -0.00233       0.00   2.04E+10   -285.555     58637.       0.00
   11.4400    0.03015   1102526.    -13323.   -0.00174       0.00   2.08E+10   -239.503     83897.       0.00
   12.3200    0.01478    953174.    -15279.   -0.00122       0.00   2.13E+10   -131.072     93671.       0.00
   13.2000    0.00439    787686.    -16191.  -7.89E-04       0.00   2.14E+10    -41.712    100362.       0.00
   14.0800   -0.00188    616291.    -16311.  -4.42E-04       0.00   2.14E+10    19.1050    107053.       0.00
   14.9600   -0.00494    446046.    -15929.  -1.79E-04       0.00   2.14E+10    53.2177    113744.       0.00
   15.8400   -0.00567    281026.    -15307.   4.39E-07       0.00   2.14E+10    64.6561    120435.       0.00
   16.7200   -0.00493    122768.    -12762.   1.00E-04       0.00   2.14E+10   417.1905    893350.       0.00
   17.6000   -0.00355     10837.     -8443.   1.33E-04       0.00   2.14E+10   400.8288   1191212.       0.00
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   18.4800   -0.00212    -56413.     -4391.   1.22E-04       0.00   2.14E+10   366.6942   1827736.       0.00
   19.3600  -9.78E-04    -82682.   -848.222   8.76E-05       0.00   2.14E+10   304.2476   3284407.       0.00
   20.2400  -2.69E-04    -74891.      1779.   4.87E-05       0.00   2.14E+10   193.4257   7590000.       0.00
   21.1200   4.93E-05    -45412.      2614.   1.89E-05       0.00   2.14E+10    -35.445   7590000.       0.00
   22.0000   1.31E-04    -19814.      1930.   2.83E-06       0.00   2.14E+10    -94.048   7590000.       0.00
   22.8800   1.09E-04     -4671.      1020.  -3.22E-06       0.00   2.14E+10    -78.365   7590000.       0.00
   23.7600   6.28E-05      1740.   367.3120  -3.94E-06       0.00   2.14E+10    -45.169   7590000.       0.00
   24.6400   2.57E-05      3112.    31.1514  -2.75E-06       0.00   2.14E+10    -18.498   7590000.       0.00
   25.5200   4.86E-06      2416.    -84.979  -1.38E-06       0.00   2.14E+10     -3.496   7590000.       0.00
   26.4000  -3.40E-06      1326.    -90.519  -4.55E-07       0.00   2.14E+10     2.4470   7590000.       0.00
   27.2800  -4.75E-06   507.2787    -59.554  -2.57E-09       0.00   2.14E+10     3.4174   7590000.       0.00
   28.1600  -3.46E-06    68.5356    -28.384   1.40E-07       0.00   2.14E+10     2.4859   7590000.       0.00
   29.0400  -1.81E-06    -93.101     -8.408   1.34E-07       0.00   2.14E+10     1.2975   7590000.       0.00
   29.9200  -6.37E-07   -109.904     0.8611   8.34E-08       0.00   2.14E+10     0.4581   7590000.       0.00
   30.8000  -4.27E-08    -75.452     3.4419   3.77E-08       0.00   2.14E+10    0.03072   7590000.       0.00
   31.6800   1.58E-07    -37.455     3.0036   9.78E-09       0.00   2.14E+10     -0.114   7590000.       0.00
   32.5600   1.64E-07    -12.079     1.7815  -2.45E-09       0.00   2.14E+10     -0.118   7590000.       0.00
   33.4400   1.06E-07     0.1867     0.7562  -5.39E-09       0.00   2.14E+10   -0.07646   7590000.       0.00
   34.3200   4.99E-08     3.9259     0.1630  -4.38E-09       0.00   2.14E+10   -0.03589   7590000.       0.00
   35.2000   1.40E-08     3.6571   -0.07945  -2.50E-09       0.00   2.14E+10   -0.01003   7590000.       0.00
   36.0800  -2.94E-09     2.2640     -0.121  -1.04E-09       0.00   2.14E+10    0.00211   7590000.       0.00
   36.9600  -8.03E-09     1.1030   -0.09061  -2.09E-10       0.00   2.14E+10    0.00369   4854024.       0.00
   37.8400  -7.36E-09     0.3517   -0.05327   1.50E-10       0.00   2.14E+10    0.00338   4854024.       0.00
   38.7200  -4.86E-09   -0.02303   -0.02363   2.31E-10       0.00   2.14E+10    0.00223   4854024.       0.00
   39.6000  -2.47E-09     -0.149   -0.00584   1.89E-10       0.00   2.14E+10    0.00114   4854024.       0.00
   40.4800  -8.67E-10     -0.148    0.00227   1.16E-10       0.00   2.14E+10   3.98E-04   4854024.       0.00
   41.3600  -3.02E-11     -0.102    0.00444   5.41E-11       0.00   2.14E+10   1.39E-05   4854024.       0.00
   42.2400   2.76E-10   -0.05412    0.00385   1.56E-11       0.00   2.14E+10  -1.27E-04   4854024.       0.00
   43.1200   2.99E-10   -0.02058    0.00245  -2.85E-12       0.00   2.14E+10  -1.38E-04   4854024.       0.00
   44.0000   2.15E-10   -0.00235    0.00120  -8.51E-12       0.00   2.14E+10  -9.90E-05   4854024.       0.00
   44.8800   1.19E-10    0.00485   3.88E-04  -7.90E-12       0.00   2.14E+10  -5.49E-05   4854024.       0.00
   45.7600   4.87E-11    0.00591  -1.98E-05  -5.24E-12       0.00   2.14E+10  -2.24E-05   4854024.       0.00
   46.6400   8.83E-12    0.00446  -1.60E-04  -2.68E-12       0.00   2.14E+10  -4.06E-06   4854024.       0.00
   47.5200  -7.79E-12    0.00256  -1.60E-04       0.00       0.00   2.14E+10   3.91E-06   5309089.       0.00
   48.4000  -1.11E-11    0.00108  -1.10E-04       0.00       0.00   2.14E+10   5.56E-06   5309089.       0.00
   49.2800  -8.67E-12   2.30E-04  -5.79E-05       0.00       0.00   2.14E+10   4.36E-06   5309089.       0.00
   50.1600  -5.09E-12  -1.39E-04  -2.13E-05       0.00       0.00   2.14E+10   2.56E-06   5309089.       0.00
   51.0400  -2.23E-12  -2.23E-04  -1.90E-06       0.00       0.00   2.14E+10   1.12E-06   5309089.       0.00
   51.9200       0.00  -1.81E-04   5.43E-06       0.00       0.00   2.14E+10   2.67E-07   5309089.       0.00
   52.8000       0.00  -1.09E-04   6.24E-06       0.00       0.00   2.14E+10  -1.14E-07   5309089.       0.00
   53.6800       0.00  -4.92E-05   4.53E-06       0.00       0.00   2.14E+10  -2.09E-07   5309089.       0.00
   54.5600       0.00  -1.30E-05   2.50E-06       0.00       0.00   2.14E+10  -1.76E-07   5309089.       0.00
   55.4400       0.00   3.70E-06   1.00E-06       0.00       0.00   2.14E+10  -1.08E-07   5309089.       0.00
   56.3200       0.00   8.29E-06   1.65E-07       0.00       0.00   2.14E+10  -5.04E-08   5309089.       0.00
   57.2000       0.00   7.24E-06  -1.77E-07       0.00       0.00   2.14E+10  -1.44E-08   5309089.       0.00
   58.0800       0.00   4.57E-06  -2.39E-07       0.00       0.00   2.14E+10   2.65E-09   5309089.       0.00
   58.9600       0.00   2.20E-06  -1.85E-07       0.00       0.00   2.14E+10   7.71E-09   5309089.       0.00
   59.8400       0.00   6.75E-07  -1.07E-07       0.00       0.00   2.14E+10   7.00E-09   5309089.       0.00
   60.7200       0.00  -6.63E-08  -4.61E-08       0.00       0.00   2.14E+10   4.53E-09   5309089.       0.00
   61.6000       0.00  -3.02E-07  -1.03E-08       0.00       0.00   2.14E+10   2.24E-09   5309089.       0.00
   62.4800       0.00  -2.87E-07   5.31E-09       0.00       0.00   2.14E+10   7.30E-10   5309089.       0.00
   63.3600       0.00  -1.91E-07   9.04E-09       0.00       0.00   2.14E+10  -2.37E-11   5309089.       0.00
   64.2400       0.00  -9.67E-08   7.46E-09       0.00       0.00   2.14E+10  -2.77E-10   5309089.       0.00
   65.1200       0.00  -3.34E-08   4.53E-09       0.00       0.00   2.14E+10  -2.76E-10   5309089.       0.00
   66.0000       0.00  -8.77E-10   2.08E-09       0.00       0.00   2.14E+10  -1.88E-10   5309089.       0.00
   66.8800       0.00   1.07E-08   5.70E-10       0.00       0.00   2.14E+10  -9.79E-11   5309089.       0.00
   67.7600       0.00   1.13E-08  -1.34E-10       0.00       0.00   2.14E+10  -3.55E-11   5309089.       0.00
   68.6400       0.00   7.89E-09  -3.35E-10       0.00       0.00   2.14E+10  -2.60E-12   5309089.       0.00
   69.5200       0.00   4.21E-09  -2.98E-10       0.00       0.00   2.14E+10   9.61E-12   5309089.       0.00
   70.4000       0.00   1.60E-09  -1.90E-10       0.00       0.00   2.14E+10   1.08E-11   5309089.       0.00
   71.2800       0.00   1.86E-10  -9.26E-11       0.00       0.00   2.14E+10   7.75E-12   5309089.       0.00
   72.1600       0.00  -3.62E-10  -2.93E-11       0.00       0.00   2.14E+10   4.24E-12   5309089.       0.00
   73.0400       0.00  -4.36E-10   1.93E-12       0.00       0.00   2.14E+10   1.68E-12   5309089.       0.00
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   73.9200       0.00  -3.23E-10   1.21E-11       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   74.8000       0.00  -1.81E-10   1.18E-11       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   75.6800       0.00  -7.45E-11   7.93E-12       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   76.5600       0.00  -1.39E-11   4.07E-12       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   77.4400       0.00   1.15E-11   1.44E-12       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   78.3200       0.00   1.67E-11       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   79.2000       0.00   1.31E-11       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   80.0800       0.00   7.73E-12       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   80.9600       0.00   3.40E-12       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   81.8400       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   82.7200       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   83.6000       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   84.4800       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   85.3600       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   86.2400       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   5309089.       0.00
   87.1200       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   1.54E+07       0.00
   88.0000       0.00       0.00       0.00       0.00       0.00   2.14E+10       0.00   7676515.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  
  tionships. Values of total stress due to combined axial and bending stresses 
  are computed only for elastic sections only and do not equal the actual      
  stresses in concrete and steel. Stresses in concrete and steel may be inter- 
  polated from the output for nonlinear bending properties relative to the     
  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 4:

Pile-head deflection             =     0.82093066 inches
Computed slope at pile head      =     -0.0083859 radians
Maximum bending moment           =       1369863. inch-lbs
Maximum shear force              =         20000. lbs
Depth of maximum bending moment  =     7.92000000 feet below pile head
Depth of maximum shear force     =       0.000000 feet below pile head
Number of iterations             =             15
Number of zero deflection points =             15

--------------------------------------------------------------------------------
            Pile-head Deflection vs. Pile Length for Load Case 4
--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =          20000. lbs
Moment     =              0. in-lbs
Axial Load =         305000. lbs

    Pile       Pile Head       Maximum       Maximum
   Length      Deflection      Moment         Shear 
    feet         inches        ln-lbs          lbs 
------------  ------------  ------------  ------------
   88.00000    0.82093066      1369863.        20000.
   83.60000    0.81708795      1365020.        20000.
   79.20000    0.81694153      1365150.        20000.
   74.80000    0.81737842      1366525.        20000.
   70.40000    0.81813797      1364430.        20000.
   66.00000    0.81668166      1364489.        20000.
   61.60000    0.81601848      1364442.        20000.
   57.20000    0.81734626      1365735.        20000.
   52.80000    0.81638690      1363045.        20000.
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   48.40000    0.81453151      1362715.        20000.
   44.00000    0.81586923      1362898.        20000.
   39.60000    0.81535666      1362696.        20000.
   35.20000    0.81517264      1363235.        20000.
   30.80000    0.81412581      1361477.        20000.
   26.40000    0.81513881      1362915.        20000.
   22.00000    0.81481087      1362100.        20000.
   17.60000    0.86264689      1344507.        20000.

--------------------------------------------------------------------------------
            Summary of Pile-head Responses for Conventional Analyses
--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians
Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment
Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 
 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  
---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------
  1  V, lb     20000.   S, rad         0.00       0.00     0.2406       0.00     20000.  -1106677.
  2  V, lb     20000.   S, rad         0.00    305000.     0.2066       0.00     20000.  -1190317.
  3  V, lb     20000.  M, in-lb        0.00       0.00     0.8909   -0.00951     20000.   1156570.
  4  V, lb     20000.  M, in-lb        0.00    305000.     0.8209   -0.00839     20000.   1369863.

Maximum pile-head deflection = 0.8909269992 inches
Maximum pile-head rotation   = -0.0095131596 radians = -0.545064 deg. 

The analysis ended normally. 
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DRIVABILTY ANALYSIS
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CENTER PIER - D19-42-HIGHEST FUEL SETTING

HARD
 SANDY SILT
"AND" CLAY

STIFF TO VERY
STIFF SILT AND

CLAY

STIFF SILT AND
CLAY

MED. STIFF TO
STIFF CLAY

M. DENSE SILT

671.0

691.0

Elevation (ft)

602.5

611.0

631.0

651.0

MED. STIFF TO
STIFF CLAY

16" O.D., 0.312"
WALL PIPE PILE
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Gain/Loss Factor at Shaft/Toe = 0.667/1.000

Depth Rut Rshaft Rtoe Blow CtMx C-Str.Mx T-Str. Stroke ENTHRUHammer

ft kips kips kips bl/ft ksi ksi ft kip-ft -

5.0 99.8 18.2 81.7 10.2 20.885 1.415 6.06 19.9 D 19-42

10.0 122.9 41.2 81.7 12.7 22.136 2.709 6.33 19.9 D 19-42

15.0 150.9 69.2 81.7 15.8 23.793 3.356 6.59 19.9 D 19-42

20.0 116.6 92.2 24.4 11.5 23.224 2.573 6.25 19.7 D 19-42

25.0 137.5 113.1 24.4 14.3 23.754 3.319 6.48 19.5 D 19-42

30.0 158.5 134.1 24.4 16.6 24.595 2.992 6.65 19.3 D 19-42

35.0 179.4 155.0 24.4 19.0 24.783 3.440 6.83 19.4 D 19-42

40.0 186.9 170.4 16.5 19.9 25.287 3.553 6.88 19.3 D 19-42

45.0 200.9 184.4 16.5 21.8 25.315 2.692 7.02 19.3 D 19-42

50.0 242.6 209.5 33.1 29.5 26.714 4.849 7.43 20.1 D 19-42

55.0 270.5 237.4 33.1 36.6 27.123 5.249 7.68 20.5 D 19-42

60.0 276.3 259.8 16.5 37.9 27.576 5.312 7.73 20.3 D 19-42

65.0 290.3 273.8 16.5 42.4 27.472 4.569 7.84 20.4 D 19-42

88.0 354.6 338.0 16.5 77.5 28.420 1.566 8.16 19.4 D 19-42

88.5 446.9 342.2 104.7 641.6 28.669 1.767 8.39 19.8 D 19-42

Total driving time: 67 minutes; Total Number of Blows: 2866 (starting at penetration 5.0 ft)

088549.00 -D19-42-CENTER PIER SME

11/22/2024 2/5 GRLWEAP 14.1.20.1
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PILE INPUT

Uniform Pile Pile Type: Open-End Pipe

Pile Length: (ft) 100.000 Pile Penetration: (ft) 88.500

Pile Size: (ft) 1.33 Toe Area: (in²) 201.06

Pile Profile

Lb Top X-Area E-Modulus Spec. Wt Perim. Crit. Index

ft in² ksi lb/ft³ ft -

0.0 15.4 30,000.0 492.0 4.2 0

100.0 15.4 30,000.0 492.0 4.2 0

HAMMER INPUT

ID 41 Made By: DELMAG

Model D 19-42 Type: OED

Hammer Data

ID Ram Wt Ram L. Ram Ar. Rtd. Stk Effic. Rtd. Energy

- kips in in² ft - kip-ft

41 4.000 129.1 124.7 10.8 0.80 43.2

DRIVE SYSTEM FOR DELMAG D 19-42-OED

Type X-Area E-Modulus Thickness COR Round-out Stiffness

- in² ksi in - in kips/in

Hammer C. 415.000 530.000 2.000 0.800 0.120 109976.014

Helmet Wt. 3.400 kips

SOIL RESISTANCE DISTRIBUTION

Depth Unit Rs Unit Rt Qs Qt Js Jt Set. F. Limit D. Set. T. EB Area

ft ksf ksf in in s/ft s/ft - ft Hours in²

0.0 0.8 58.5 0.10 0.20 0.10 0.15 1.0 6.6 168.0 201.1

16.0 1.5 58.5 0.10 0.20 0.10 0.15 1.0 6.6 168.0 201.1

16.0 1.5 17.5 0.10 0.23 0.15 0.15 1.5 6.6 168.0 201.1

36.0 1.5 17.5 0.10 0.23 0.15 0.15 1.5 6.6 168.0 201.1

36.0 1.0 11.8 0.10 0.30 0.15 0.15 1.5 6.6 168.0 201.1

46.0 1.0 11.8 0.10 0.30 0.15 0.15 1.5 6.6 168.0 201.1

46.0 2.0 23.7 0.10 0.23 0.15 0.15 1.5 6.6 168.0 201.1

58.0 2.0 23.7 0.10 0.23 0.15 0.15 1.5 6.6 168.0 201.1

58.0 1.0 11.8 0.10 0.30 0.15 0.15 1.5 6.6 168.0 201.1

88.0 1.0 11.8 0.10 0.30 0.15 0.15 1.5 6.6 168.0 201.1

88.0 3.0 75.0 0.10 0.17 0.15 0.15 1.5 6.6 168.0 201.1

88.5 3.0 75.0 0.10 0.17 0.15 0.15 1.5 6.6 168.0 201.1

088549.00 -D19-42-CENTER PIER SME

11/22/2024 4/5 GRLWEAP 14.1.20.1
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Latitude, Longitude: 41.4150404, -81.6595162

Date 5/18/2022, 6:33:44 PM

Design Code Reference Document ASCE7-16

Risk Category II

Site Class E - Soft Clay Soil

Type Value Description
SS 0.141 MCER ground motion. (for 0.2 second period)

S1 0.05 MCER ground motion. (for 1.0s period)

SMS 0.339 Site-modified spectral acceleration value

SM1 0.208 Site-modified spectral acceleration value

SDS 0.226 Numeric seismic design value at 0.2 second SA

SD1 0.139 Numeric seismic design value at 1.0 second SA

Type Value Description
SDC C Seismic design category

Fa 2.4 Site amplification factor at 0.2 second

Fv 4.2 Site amplification factor at 1.0 second

PGA 0.076 MCEG peak ground acceleration

FPGA 2.4 Site amplification factor at PGA

PGAM 0.182 Site modified peak ground acceleration

TL 12 Long-period transition period in seconds

SsRT 0.141 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 0.147 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration

SsD 1.5 Factored deterministic acceleration value. (0.2 second)

S1RT 0.05 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.054 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.

S1D 0.6 Factored deterministic acceleration value. (1.0 second)

PGAd 0.5 Factored deterministic acceleration value. (Peak Ground Acceleration)

CRS 0.959 Mapped value of the risk coefficient at short periods

CR1 0.923 Mapped value of the risk coefficient at a period of 1 s
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CUY-17-13.50
SME Project #088549.00
Calculated by: Brendan P. Lieske, PE
Reviewed by: Alan J. Esser, PE, D.GE.

Site Classification For Seismic Design - ASCE 7-16 Chapter 20

Site classification calculated based on Section 20.4.2, Average Field Standard Penetration 
Resistance Method

Boring B-002-0-22 was selected as representative of the soil conditions for this project.

From 0 to 25 feet

Navg25 15 blows/ft (uncorrected) d25 25 feet

From 25 to 40 feet

Navg40 12 blows/ft (uncorrected) d40 15 feet

From 40 to 55 feet

Navg55 5 blows/ft (uncorrected) d55 15 feet

From 55 to 60 feet

Navg60 19 blows/ft (uncorrected) d60 5 feet

From 60 to 99 feet

Navg99 7 blows/ft (uncorrected) d99 39 feet

From 99 to 100 feet

Navg100 15 blows/ft (uncorrected) d100 1 foot

i =+++++d25 d40 d55 d60 d99 d100 100 feet

iNi =+++++
d25

Navg25

d40

Navg40

d55

Navg55

d60

Navg60

d99

Navg99

d100

Navg100
11.8

N =i

iNi
8.5 <15 blows/ft; therefore, Site Classification E
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Project: CUY-17-13.50
PID: 112998
SME Project No.: 088549.00
Prepared by: Brendan P. Lieske, PE
Date: 10/31/24

Rear Abutment Settlement Analysis
Based on B-003-0-22 Profile

Units plf lb
ft

psf lb
ft 2

pcf lb
ft3

psi lb
in2

kip 1000 lb klf kip
ft

ksf kip
ft 2

kcf kip
ft3

tlf ton
ft

tsf ton
ft2

ksi kip
in2

kci kip
in3

Settlement Analysis, in accordance with LRFD 11.6.2, following the Hough Method from 
LRFD 10.6.2.4.2b for cohesionless soils and LRFD 10.6.2.4.3 for cohesive soils

ElevRoad 723.3 ft

ElevTOP 713 ft Elevation at top of wall at rear abutment 

ElevGS 706.0 ft Existing Elevation of Ground Surface at Piles

r 125 pcf Unit Weight of Retained Soil Layer

B 20 ft Approximate width of embankment for Boussinesq Contours.  
Based on 2V:1H zone of influence below abutment footing.
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Surface =-ElevRoad ElevGS r 2.162 ksf

Change in Stress at each layer is based on Bouessinesq stress contours for an 
infinitely long, uniformly loaded foundation (L/B > 5).  

Assume groundwater at bottom of abutment footing

Layer 1, Elev 706.0 to 703.4 feet, Very Stiff A-6a

Layer 2, Elev 703.4 to 694.6 feet, Medium Dense A-3a

Layer 3, Elev 694.6 to 687.6 feet, Medium Dense A-3a

Layer 4, Elev 687.6 to 674.6 feet, Medium Dense A-4b

Layer 5, Elev 674.6 to 654.6 feet, Medium Stiff to Stiff A-4b

Layer 6, Elev 654.6 to 643.8 feet, Stiff A-6a

Layer 7, Elev 643.8 to 604.6 feet, Stiff to Very Stiff A-4b

Layer 1, Elev 706.0 to 703.4 feet, Very Stiff A-6a

h1 =-706.0 ft 703.4 ft 2.6 ft 1 122 pcf LL1 38

w1 .26 d1 =1

+1 w1
96.825 pcf Gs 2.72 w 62.4 pcf

e01 =-
Gs w

d1
1 0.753 Cr1 =0.1 .009 -LL1 10 0.025

01' =-1 w
h1

2
0.077 ksf Initial Effective Stress at 

midpoint of layer

z1 =
h1

2
1.3 ft depth from bottom of embankment 

to midpoint of layer

Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft
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1 =atan -b
z1

-1.442 1 =-atan b
z1

1 2.883

1 =Surface +1 sin 1 cos +1 2 1 2.161 ksf

1 =
Cr1

+1 e01
h1 log

+01 1

01'
0.655 in percentchange =1

01'
27.9

Layer 2, Elev 703.4 to 694.6 feet, Medium Dense A-3a

h2 =-703.4 ft 694.6 ft 8.8 ft 2 125 pcf Estimated based on ODOT 
GDM Table 400-4

N60L2 18 Avg. N60 for this layer

02' =++01' -1 w
h1

2
-2 w

h2

2
0.43 ksf Initial Effective Stress at 

midpoint of layer

N160L2 =N60L2 .77 log 40 ksf
02'

27.279

C'2 70 Based on LRFD Figure 10.6.2.4.2b-1

z2 =-ElevGS -703.4 ft
h2

2
7 ft depth from bottom of 

embankment to midpoint of layer

2 =atan -b
z2

-0.96 2 =-atan b
z2

2 1.92

2 =Surface +2 sin 2 cos +2 2 2 1.968 ksf

2 =h2
1

C'2
log

+02 2

02'
1.126 in percentchange =2

02'
4.574

Layer 3, Elev 694.6 to 687.6 feet, Medium Dense A-3a

h3 =-694.6 ft 687.6 ft 7 ft 3 122 pcf Estimated based on ODOT 
GDM Table 400-4

N60L3 14 Avg. N60 for this layer

03' =++02' -2 w
h2

2
-3 w

h3

2
0.914 ksf Initial Effective Stress at 

midpoint of layer
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N160L3 =N60L3 .77 log 40 ksf
03'

17.689

C'3 53 Based on LRFD Figure 10.6.2.4.2b-1

z3 =-ElevGS -694.6 ft
h3

2
14.9 ft depth from bottom of 

embankment to midpoint of layer

3 =atan -b
z3

-0.591 3 =-atan b
z3

3 1.182

3 =Surface +3 sin 3 cos +3 2 3 1.451 ksf

3 =h3
1

C'3
log

+03 3

03'
0.654 in percentchange =3

03'
1.587

Layer 4, Elev 687.6 to 674.6 feet, Medium Dense A-4b

h4 =-687.6 ft 674.6 ft 13 ft 4 125 pcf Estimated based on ODOT 
GDM Table 400-4

N60L4 18 Avg. N60 for this layer

04' =++03' -3 w
h3

2
-4 w

h4

2
1.53 ksf Initial Effective Stress at 

midpoint of layer

N160L4 =N60L4 .77 log 40 ksf
04'

19.645

C'4 40 Based on LRFD Figure 10.6.2.4.2b-1

z4 =-ElevGS -687.6 ft
h4

2
24.9 ft depth from bottom of 

embankment to midpoint of layer

4 =atan -b
z4

-0.382 4 =-atan b
z4

4 0.764

4 =Surface +4 sin 4 cos +4 2 4 1.002 ksf

4 =h4
1

C'4
log

+04 4

04'
0.853 in percentchange =4

04'
0.655
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Layer 5a, Elev 674.6 to 664.6 feet, Medium Stiff to Stiff A-4b

h5a =-674.6 ft 664.6 ft 10 ft 5 120 pcf LL5 30

w5 .26 d5 =5

+1 w5
95.238 pcf Gs 2.72

e05 =-
Gs w

d5
1 0.782

Cr5 =0.1 .009 -LL5 10 0.018

05a' =++04' -4 w
h4

2
-5 w

h5a

2
2.225 ksf Initial Effective Stress at 

midpoint of layer

z5a =-ElevGS -674.6 ft
h5a

2
36.4 ft depth from bottom of embankment 

to midpoint of layer

5a =atan -b
z5a

-0.268 5a =-atan b
z5a

5a 0.536

5a =Surface +5a sin 5a cos +5a 2 5a 0.721 ksf

5a =
Cr5

+1 e05
h5a log

+05a 5a

05a'
0.148 in percentchange =5a

05a'
0.324

Layer 5b, Elev 664.6 to 654.6 feet, Medium Stiff to Stiff A-4b

h5b =-664.6 ft 654.6 ft 10 ft

05b' =++05a' -5 w h5a -5 w
h5b

2
3.089 ksf Initial Effective Stress at 

midpoint of layer

z5b =-ElevGS -664.6 ft
h5b

2
46.4 ft depth from bottom of embankment to 

midpoint of layer

5b =atan -b
z5b

-0.212 5b =-atan b
z5b

5b 0.425

5b =Surface +5b sin 5b cos +5b 2 5b 0.576 ksf

5b =
Cr5

+1 e05
h5b log

+05b 5b

05b'
0.09 in percentchange =5b

05b'
0.186
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Layer 6, Elev 654.6 to 643.8 feet, Stiff A-6a

h6 =-654.6 ft 643.8 ft 10.8 ft 6 118 pcf LL6 40

w6 .33 d6 =6

+1 w6
88.722 pcf Gs 2.72

e06 =-
Gs w

d6
1 0.913

Cr6 =0.1 .009 -LL6 10 0.027

06' =++05b' -5 w
h5b

2
-6 w

h6

2
3.677 ksf Initial Effective Stress at 

midpoint of layer

z6 =-ElevGS -654.6 ft
h6

2
56.8 ft depth from bottom of embankment to 

midpoint of layer

6 =atan -b
z6

-0.174 6 =-atan b
z6

6 0.349

6 =Surface +6 sin 6 cos +6 2 6 0.475 ksf

6 =
Cr6

+1 e06
h6 log

+06 6

06'
0.097 in percentchange =6

06'
0.129

Layer 7a, Elev 643.8 to 633.8 feet, Stiff to Very Stiff A-4b

h7a =-643.8 ft 633.8 ft 10 ft 7 120 pcf LL7 25

w7 .26 d7 =7

+1 w7
95.238 pcf Gs 2.72

e07 =-
Gs w

d7
1 0.782

Cr7 =0.1 .009 -LL7 10 0.014

07a' =++06' -6 w
h6

2
-7 w

h7a

2
4.265 ksf Initial Effective Stress at 

midpoint of layer
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z7a =-ElevGS -643.8 ft
h7a

2
67.2 ft depth from bottom of embankment to 

midpoint of layer

7a =atan -b
z7a

-0.148 7a =-atan b
z7a

7a 0.295

7a =Surface +7a sin 7a cos +7a 2 7a 0.404 ksf

7a =
Cr7

+1 e07
h7a log

+07a 7a

07a'
0.036 in percentchange =7a

07a'
0.095

Percent change in stress at 10%, so end analysis here
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Total Settlement (including granular layers)

ST =+++++++1 2 3 4 5a 5b 6 7a 3.658 in

Settlement of granular layers, including nonplastic silt.  Assumed to occur during 
construction or upon completion.

SGranular =++2 3 4 2.633 in

Settlement of cohesive layers 

SCohesive =++++1 5a 5b 6 7a 1.025 in

Estimated Rate of Consolidation - cv estimates based on 2022 NAVFAC DM7.01, Liquid 
Limit correlation chart, assuming the lower bound for overconsolidated clays

Anticipate settlement of Layer 2, 3, and 4 occurs during or at completion of construction 

Considering double drainage for Layer 1 and single drainage for Layers 5, 6, and 7
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Layer 1, Elev 706.0 to 703.4 feet, Very Stiff A-6a

=1 0.655 in LL1 30 cv1 90 m2

yr
=cv1 2.652 ft2

day

Hdr1 =
h1

2
1.3 ft drainage path

Layer 5a, Elev 674.6 to 664.6 feet, Medium Stiff to Stiff A-4b

=5a 0.148 in LL5 30 cv5 90 m2

yr
=cv5 2.652 ft2

day

Hdr5a =
h5a

2
5 ft drainage path

Layer 5b, Elev 664.6 to 654.6 feet, Medium Stiff to Stiff A-4b

=5b 0.09 in LL5 30 cv5 90 m2

yr
=cv5 2.652 ft2

day

Hdr5b =+h5a
h5b

2
15 ft drainage path

Layer 6, Elev 654.6 to 643.8 feet, Stiff A-6a

=6 0.097 in =LL6 40 cv6 55 m2

yr
=cv6 1.621 ft2

day

Hdr6 =++h5a h5b
h6

2
25.4 ft drainage path

Layer 7a, Elev 643.8 to 633.8 feet, Stiff to Very Stiff A-4b

=7a 0.036 in =LL7 25 cv7 200 m2

yr
=cv7 5.894 ft2

day

Hdr7a =+++h5a h5b h6
h7a

2
35.8 ft drainage path
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Rear Abutment - Time Rate of Settlement Analysis

t = 0 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 0 0 0 0.655

5a M. Stiff to Stiff A-4b 2.652 5 0 0 0 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0 0 0 0.08

6 Stiff A-6a 1.621 25.4 0 0 0 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0 0 0 0.033

Total S (in) 0.000

Total U(%) 0.000

t = 1 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 1.5692 97 0.635 0.655

5a M. Stiff to Stiff A-4b 2.652 5 0.1061 36 0.046 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0.0118 11 0.009 0.08

6 Stiff A-6a 1.621 25.4 0.0025 3 0.003 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.0046 5 0.002 0.033

Total S (in) 0.694

Total U(%) 67.720

t = 7 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 10.985 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 0.7426 86 0.109 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0.0825 32 0.026 0.08

6 Stiff A-6a 1.621 25.4 0.0176 14 0.012 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.0322 20 0.007 0.033

Total S (in) 0.809

Total U(%) 78.888
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Rear Abutment - Time Rate of Settlement Analysis

t = 14 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 21.96923077 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 1.48512 97 0.123 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0.165013333 45 0.036 0.08

6 Stiff A-6a 1.621 25.4 0.03517577 21 0.018 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.064383134 28 0.009 0.033

Total S (in) 0.842

Total U(%) 82.117

t = 21 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 32.95384615 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 2.22768 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0.24752 55 0.044 0.08

6 Stiff A-6a 1.621 25.4 0.052763656 25 0.022 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.096574701 34 0.011 0.033

Total S (in) 0.859

Total U(%) 83.802

t = 30 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 47.07692308 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 3.1824 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0.3536 66 0.053 0.08

6 Stiff A-6a 1.621 25.4 0.075376651 30 0.026 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.137963859 41 0.014 0.033

Total S (in) 0.874

Total U(%) 85.310
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Rear Abutment - Time Rate of Settlement Analysis

t = 45 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 70.61538 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 4.7736 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0.5304 77 0.062 0.08

6 Stiff A-6a 1.621 25.4 0.113065 37 0.032 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.206946 51 0.017 0.033

Total S (in) 0.893

Total U(%) 87.085

t = 60 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 94.15385 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 6.3648 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0.7072 85 0.068 0.08

6 Stiff A-6a 1.621 25.4 0.150753 43 0.037 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.275928 58 0.019 0.033

Total S (in) 0.907

Total U(%) 88.444

t = 75 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 117.6923 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 7.956 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 0.884 90 0.072 0.08

6 Stiff A-6a 1.621 25.4 0.188442 48 0.042 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.34491 65 0.021 0.033

Total S (in) 0.917

Total U(%) 89.484
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Rear Abutment - Time Rate of Settlement Analysis

t = 90 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

1 V. Stiff A-6a 2.652 1.3 141.2308 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 9.5472 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 1.0608 93 0.074 0.08

6 Stiff A-6a 1.621 25.4 0.22613 53 0.046 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.413892 70 0.023 0.033

Total S (in) 0.926

Total U(%) 90.303

t = 120 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

1 V. Stiff A-6a 2.652 1.3 188.3077 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 12.7296 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 1.4144 96 0.077 0.08

6 Stiff A-6a 1.621 25.4 0.301507 61 0.053 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.551855 79 0.026 0.033

Total S (in) 0.938

Total U(%) 91.506

t = 150 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

1 V. Stiff A-6a 2.652 1.3 235.3846 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 15.912 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 1.768 98 0.078 0.08

6 Stiff A-6a 1.621 25.4 0.376883 67 0.058 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.689819 85 0.028 0.033

Total S (in) 0.947

Total U(%) 92.365
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Rear Abutment - Time Rate of Settlement Analysis

t = 180 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

1 V. Stiff A-6a 2.652 1.3 282.4615 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 19.0944 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 2.1216 100 0.080 0.08

6 Stiff A-6a 1.621 25.4 0.45226 73 0.064 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.827783 89 0.029 0.033

Total S (in) 0.955

Total U(%) 93.159

t = 210 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

1 V. Stiff A-6a 2.652 1.3 329.5385 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 22.2768 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 2.4752 100 0.080 0.08

6 Stiff A-6a 1.621 25.4 0.527637 77 0.067 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 0.965747 92 0.030 0.033

Total S (in) 0.959

Total U(%) 93.595

t = 240 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

1 V. Stiff A-6a 2.652 1.3 376.6154 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 25.4592 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 2.8288 100 0.080 0.08

6 Stiff A-6a 1.621 25.4 0.603013 81 0.070 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 1.103711 94 0.031 0.033

Total S (in) 0.963

Total U(%) 93.999
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Rear Abutment - Time Rate of Settlement Analysis

t = 270 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 423.6923 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 28.6416 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 3.1824 100 0.080 0.08

6 Stiff A-6a 1.621 25.4 0.67839 84 0.073 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 1.241675 95 0.031 0.033

Total S (in) 0.966

Total U(%) 94.286

t = 300 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

1 V. Stiff A-6a 2.652 1.3 470.7692 100 0.655 0.655

5a M. Stiff to Stiff A-4b 2.652 5 31.824 100 0.127 0.127

5b M. Stiff to Stiff A-4b 2.652 15 3.536 100 0.080 0.08

6 Stiff A-6a 1.621 25.4 0.753767 87 0.076 0.087

7a Stiff to V. Stiff A-4b 5.894 35.8 1.379639 96 0.032 0.033

Total S (in) 0.969

Total U(%) 94.573
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Rear Abutment - Time Rate of Settlement Analysis

Total Anticipated Settlement 1.025

Time (days) Total Settlement (in)

Ultimate 

Settlement 

(in)

Remaining 

Settlement 

(in) % Consolidation

0 0.000 1.025 1.025 0.000

1 0.694 1.025 0.331 67.720

7 0.809 1.025 0.216 78.888

14 0.842 1.025 0.183 82.117

21 0.859 1.025 0.166 83.802

30 0.874 1.025 0.151 85.310

45 0.893 1.025 0.132 87.085

60 0.907 1.025 0.118 88.444

75 0.917 1.025 0.108 89.484

90 0.926 1.025 0.099 90.303

120 0.938 1.025 0.087 91.506

150 0.947 1.025 0.078 92.365

180 0.955 1.025 0.070 93.159

210 0.959 1.025 0.066 93.595

240 0.963 1.025 0.062 93.999

270 0.966 1.025 0.059 94.286

300 0.969 1.025 0.056 94.573

Settlement less than 0.4 inches

0.000
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Project: CUY-17-13.50
PID: 112998
SME Project No.: 088549.00
Prepared by: Brendan P. Lieske
Date: 10/29/24

Forward Abutment Settlement Analysis
Based on B-002-0-22 Profile

Units plf lb
ft

psf lb
ft2

pcf lb
ft3

psi lb
in2

kip 1000 lb klf kip
ft

ksf kip
ft2

kcf kip
ft3

tlf ton
ft

tsf ton
ft2

ksi kip
in2

kci kip
in3

Settlement Analysis, in accordance with LRFD 11.6.2, following the Hough Method 
from LRFD 10.6.2.4.2b for cohesionless soils and LRFD 10.6.2.4.3 for cohesive soils

ElevRoad 721.2 ft

ElevTOP 711 ft Elevation at top of Wall at forward abutment 

ElevGS 705.7 ft Existing Elevation of Ground Surface at Piles

r 125 pcf Unit Weight of Retained Embankment

B 20 ft Approximate width of Embankment Fill for Boussinesq Contours.
Based on 2V:1H zone of influence below abutment footing.
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Surface =-ElevRoad ElevGS r 1.937 ksf

Change in Stress at each layer is based on Bouessinesq stress contours for an 
infinitely long, uniformly loaded foundation (L/B > 5).  

Assume groundwater at bottom of abutment footing

Layer 1, Elev 705.7 to 700.6 feet, Medium Dense A-3a

Layer 2, Elev 700.6 to 696.3 feet, Medium Dense A-1-b

Layer 3, Elev 696.3 to 693.8 feet, Very Stiff A-6a

Layer 4, Elev 693.8 to 686.3 feet, Medium Dense A-3a

Layer 5, Elev 686.3 to 675.3 feet, Medium Dense A-4b

Layer 6, Elev 675.3 to 645.8 feet, Medium Stiff to Stiff A-6a

Layer 7, Elev 645.8 to 633.3 feet, Stiff to Very Stiff A-6a

Layer 8, Elev 633.3 to 602.8 feet, Medium Stiff to Stiff A-4b

Layer 1, Elev 705.7 to 700.6 feet, Medium Dense A-3a

1 125 pcf w 62.4 pcf

h1 =-705.7 ft 700.6 ft 5.1 ft

N60L1 17 Avg. N60 for this layer

01' =-1 w
h1

2
0.16 ksf Initial Effective Stress at 

midpoint of layer

N160L1 =N60L1 .77 log 40 ksf
01'

31.402 LRFD 10.4.6.2.4-1

C'1 90 Based on LRFD Figure 10.6.2.4.2b-1

z1 =
h1

2
2.55 ft depth from bottom of 

embankment to midpoint of layer
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Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft

1 =atan -b
z1

1 =-atan b
z1

1 2.642

1 =Surface +1 sin 1 cos +1 2 1 1.925 ksf

1 =h1
1

C'1
log

+01 1

01'
0.759 in percentchange =1

01'
12.1

Layer 2, Elev 700.6 to 696.3 feet, Medium Dense A-1-b

h2 =-700.6 ft 696.3 ft 4.3 ft 2 0.125 kcf Estimated based on ODOT 
GDM Table 400-4

N60L2 20.5 Avg. N60 for this layer

02' =+-1 w h1 -2 w
h2

2
0.454 ksf Initial Effective Stress at 

midpoint of layer

N160L2 =N60L2 .77 log 40 ksf
02'

30.704

C'2 102 Based on LRFD Figure 10.6.2.4.2b-1

z2 =-ElevGS -700.6 ft
h2

2
7.25 ft depth from bottom of embankment 

to midpoint of layer

Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft
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2 =atan -b
z2

-0.943 2 =-atan b
z2

2 1.887

2 =Surface +2 sin 2 cos +2 2 2 1.75 ksf

2 =h2
1

C'2
log

+02 2

02'
0.347 in percentchange =2

02'
3.856

Layer 3, Elev 696.3 to 693.8 feet, Very Stiff A-6a

h3 =-696.3 ft 693.8 ft 2.5 ft 3 0.125 kcf

N60L3 15 Avg. N60 for this layer

03' =++02' -2 w
h2

2
-3 w

h3

2
0.667 ksf Initial Effective Stress at 

midpoint of layer

LL3 33 w3 .24 d3 =3

+1 w3
100.806 pcf Gs 2.72

e03 =-
Gs w

d3
1 0.684

Cr3 =0.1 .009 -LL3 10 0.021

z3 =-ElevGS -696.3 ft
h3

2
10.65 ft depth from bottom of embankment 

to midpoint of layer

3 =atan -b
z3

-0.754 3 =-atan b
z3

3 1.508

3 =Surface +3 sin 3 cos +3 2 3 1.545 ksf

3 =
Cr3

+1 e03
h3 log

+03 3

03'
0.192 in percentchange =3

03'
2.318
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Layer 4, Elev 693.8 to 686.3 feet, Medium Dense A-3a

h4 =-693.8 ft 686.3 ft 7.5 ft 4 0.122 kcf Estimated based on ODOT 
GDM Table 400-4

N60L4 14 Avg. N60 for this layer

04' =++03' -3 w
h3

2
-4 w

h4

2
0.968 ksf Initial Effective Stress at 

midpoint of layer

N160L4 =N60L4 .77 log 40 ksf
04'

17.42

C'4 53 Based on LRFD Figure 10.6.2.4.2b-1

z4 =-ElevGS -693.8 ft
h4

2
15.65 ft depth from bottom of embankment 

to midpoint of layer

Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft 4 =atan -b
z4

-0.569 4 =-atan b
z4

4 1.137

4 =Surface +4 sin 4 cos +4 2 4 1.261 ksf

4 =h4
1

C'4
log

+04 4

04'
0.615 in percentchange =4

04'
1.302

Layer 5, Elev 686.3 to 675.3 feet, Medium Dense A-4b

h5 =-686.3 ft 675.3 ft 11 ft 5 0.125 kcf Estimated based on ODOT 
GDM Table 400-4

N60L5 21 Avg. N60 for this layer

05' =++04' -4 w
h4

2
-5 w

h5

2
1.536 ksf Initial Effective Stress at 

midpoint of layer

N160L5 =N60L5 .77 log 40 ksf
05'

22.89
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C'5 45 Based on LRFD Figure 10.6.2.4.2b-1

z5 =-ElevGS -686.3 ft
h5

2
24.9 ft depth from bottom of embankment 

to midpoint of layer

Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft 5 =atan -b
z5

-0.382 5 =-atan b
z5

5 0.764

5 =Surface +5 sin 5 cos +5 2 5 0.898 ksf

5 =h5
1

C'5
log

+05 5

05'
0.586 in percentchange =5

05'
0.584

Layer 6a, Elev 675.3 to 665.3 feet, Medium Stiff to Stiff A-6a

h6a =-675.3 ft 665.3 ft 10 ft 6 120 pcf LL6ab 33

w6ab .26 d6ab =6

+1 w6ab
95.238 pcf Gs 2.72

e06ab =-
Gs w

d6ab
1 0.782

Cr6ab =0.1 .009 -LL6ab 10 0.021

06a' =++05' -5 w
h5

2
-6 w

h6a

2
2.169 ksf Initial Effective Stress at 

midpoint of layer

z6a =-ElevGS -675.3 ft
h6a

2
35.4 ft depth from bottom of 

embankment to midpoint of layer

6a =atan -b
z6a

-0.275 6a =-atan b
z6a

6a 0.551

6a =Surface +6a sin 6a cos +6a 2 6a 0.662 ksf

6a =
Cr6ab

+1 e06ab
h6a log

+06a 6a

06a'
0.161 in percentchange =6a

06a'
0.305
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Layer 6b, Elev 665.3 to 655.3 feet, Medium Stiff to Stiff A-6a

h6b =-665.3 ft 655.3 ft 10 ft

06b' =++06a' -6 w
h6a

2
-6 w

h6b

2
2.745 ksf Initial Effective Stress at 

midpoint of layer

z6b =-ElevGS -665.3 ft
h6b

2
45.4 ft depth from bottom of embankment to 

midpoint of layer

6b =atan -b
z6b

-0.217 6b =-atan b
z6b

6b 0.434

6b =Surface +6b sin 6b cos +6b 2 6b 0.527 ksf

6b =
Cr6ab

+1 e06ab
h6b log

+06b 6b

06b'
0.106 in percentchange =6b

06b'
0.192

Layer 6c, Elev 655.3 to 645.8 feet, Medium Stiff to Stiff A-6a

h6c =-655.3 ft 645.8 ft 9.5 ft 6 120 pcf LL6c 36

w6c .31 d6c =6

+1 w6c
91.603 pcf

e06c =-
Gs w

d6c
1 0.853 Cr6c =0.1 .009 -LL6c 10 0.023

06c' =++06b' -6 w
h6b

2
-6 w

h6c

2
3.306 ksf Initial Effective Stress at 

midpoint of layer

z6c =-ElevGS -655.3 ft
h6c

2
55.15 ft depth from bottom of embankment 

to midpoint of layer

6c =atan -b
z6c

-0.179 6c =-atan b
z6c

6c 0.359

6c =Surface +6c sin 6c cos +6c 2 6c 0.438 ksf

6c =
Cr6c

+1 e06c
h6c log

+06c 6c

06c'
0.078 in percentchange =6c

06c'
0.132
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Layer 7a, Elev 645.8 to 639.6 feet, Stiff to Very Stiff A-6a

h7a =-645.8 ft 639.6 ft 6.2 ft 7 122 pcf LL7 36

Cr7 =0.1 .009 -LL7 10 0.023 w7 .26

d7 =7

+1 w7
96.825 pcf e07 =-

Gs w

d7
1 0.753

07a' =++06c' -6 w
h6c

2
-7 w

h7a

2
3.765 ksf Initial Effective Stress at 

midpoint of layer

z7a =-ElevGS -645.8 ft
h7a

2
63 ft depth from bottom of MSE to 

midpoint of layer

7a =atan -b
z7a

-0.157 7a =-atan b
z7a

7a 0.315

7a =Surface +7a sin 7a cos +7a 2 7a 0.385 ksf

7a =
Cr7

+1 e07
h7a log

+07a 7a

07a'
0.042 in percentchange =7a

07a'
0.102

Percent change in stress less than 10%, so end analysis here 

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Total Settlement (including granular layers)

ST =++++++++1 2 3 4 5 6a 6b 6c 7a 2.887 in

Settlement of granular layers, including nonplastic silt.  Assumed to occur during 
construction or upon completion.

SGranular =+++1 2 4 5 2.307 in

Settlement of cohesive layers 

SCohesive =++++3 6a 6b 6c 7a 0.579 in

Estimated Rate of Consolidation - cv estimates based on 2022 NAVFAC DM7.01, Liquid 
Limit correlation chart, assuming the lower bound for overconsolidated clays
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Anticipate settlement of Layers 1, 2, 4, and 5 occurs during or at completion of construction 

Considering double drainage for layer 3 and single drainage for layers 6 and 7

Layer 3, Elev 696.3 to 693.8 feet, Very Stiff A-6a

=3 0.192 in =LL3 33 cv3 90 m 2

yr
=cv3 2.652 ft2

day

Hdr3 =
h3

2
1.25 ft drainage path

Layer 6a, Elev 675.3 to 665.3 feet, Medium Stiff to Stiff A-6a

=6a 0.161 in =LL6ab 33 cv6 90 m 2

yr
=cv6 2.652 ft2

day

Hdr6a =
h6a

2
5 ft drainage path

Layer 6b, Elev 665.3 to 655.3 feet, Medium Stiff to Stiff A-6a

=6b 0.106 in =LL6ab 33 cv6 90 m 2

yr
=cv6 2.652 ft2

day

Hdr6b =+h6a
h6b

2
15 ft drainage path

Layer 6c, Elev 655.3 to 645.8 feet, Medium Stiff to Stiff A-6a

=6c 0.078 in =LL6c 36 cv6 90 m 2

yr
=cv6 2.652 ft2

day

Hdr6c =++h6a h6b
h6c

2
24.75 ft drainage path

Layer 7a, Elev 645.8 to 639.6 feet, Stiff to Very Stiff A-6a

=7a 0.042 in =LL7 36 cv7 90 m 2

yr
=cv7 2.652 ft2

day

Hdr7a =+++h6a h6b h6c
h7a

2
32.6 ft drainage path
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Forward Abutment - Time Rate of Settlement Analysis

t = 0 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 V. Stiff A-6a 2.652 1.25 0 0 0 0.192

6a M. Stiff to Stiff A-6a 2.652 5 0 0 0 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0 0 0 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0 0 0 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0 0 0 0.042

Total S (in) 0.000

Total U(%) 0.000

t = 1 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 M. Stiff to Stiff A-4b 2.652 1.25 1.6973 98 0.188 0.192

6a M. Stiff to Stiff A-6a 2.652 5 0.1061 36 0.058 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0.0118 11 0.012 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.0043 5 0.004 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.0025 3 0.001 0.042

Total S (in) 0.263

Total U(%) 44.192

t = 7 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 M. Stiff to Stiff A-4b 2.652 1.25 11.881 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 0.7426 86 0.138 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0.0825 32 0.034 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.0303 19 0.015 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.0175 14 0.006 0.042

Total S (in) 0.385

Total U(%) 64.719
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Forward Abutment - Time Rate of Settlement Analysis

t = 14 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 M. Stiff to Stiff A-4b 2.652 1.25 23.76192 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 1.48512 97 0.156 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0.165013333 45 0.048 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.060610958 27 0.021 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.034935451 20 0.008 0.042

Total S (in) 0.425

Total U(%) 71.484

t = 21 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 M. Stiff to Stiff A-4b 2.652 1.25 35.64288 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 2.22768 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0.24752 55 0.058 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.090916437 33 0.026 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.052403177 25 0.011 0.042

Total S (in) 0.448

Total U(%) 75.217

t = 30 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 M. Stiff to Stiff A-4b 2.652 1.25 50.9184 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 3.1824 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0.3536 66 0.070 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.129880624 40 0.031 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.074861681 30 0.013 0.042

Total S (in) 0.467

Total U(%) 78.447
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Forward Abutment - Time Rate of Settlement Analysis

t = 45 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 M. Stiff to Stiff A-4b 2.652 1.25 76.3776 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 4.7736 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0.5304 77 0.082 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.194821 49 0.038 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.112293 37 0.016 0.042

Total S (in) 0.488

Total U(%) 82.081

t = 60 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 M. Stiff to Stiff A-4b 2.652 1.25 101.8368 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 6.3648 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0.7072 85 0.090 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.259761 57 0.044 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.149723 43 0.018 0.042

Total S (in) 0.506

Total U(%) 84.978

t = 75 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement (in)

3 M. Stiff to Stiff A-4b 2.652 1.25 127.296 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 7.956 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 0.884 90 0.095 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.324702 63 0.049 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.187154 48 0.020 0.042

Total S (in) 0.518

Total U(%) 87.008
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Forward Abutment - Time Rate of Settlement Analysis

t = 90 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

3 M. Stiff to Stiff A-4b 2.652 1.25 152.7552 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 9.5472 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 1.0608 93 0.099 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.389642 68 0.053 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.224585 53 0.022 0.042

Total S (in) 0.527

Total U(%) 88.551

t = 120 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

3 M. Stiff to Stiff A-4b 2.652 1.25 203.6736 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 12.7296 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 1.4144 96 0.102 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.519522 77 0.060 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.299447 61 0.026 0.042

Total S (in) 0.540

Total U(%) 90.830

t = 150 days

Layer Material Cv (ft2/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

3 M. Stiff to Stiff A-4b 2.652 1.25 254.592 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 15.912 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 1.768 98 0.104 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.649403 83 0.065 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.374308 67 0.028 0.042

Total S (in) 0.550

Total U(%) 92.397
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Forward Abutment - Time Rate of Settlement Analysis

t = 180 days

Layer Material Cv (ft
2
/day) Hdr (ft) Tv U(%) Settlement (in)

Ultimate 

Settlement 

(in)

3 M. Stiff to Stiff A-4b 2.652 1.25 305.5104 100 0.192 0.192

6a M. Stiff to Stiff A-6a 2.652 5 19.0944 100 0.161 0.161

6b M. Stiff to Stiff A-6a 2.652 15 2.1216 100 0.106 0.106

6c M. Stiff to Stiff A-6a 2.652 24.75 0.779284 87 0.068 0.078

7a Stiff to V. Stiff A-6a 2.652 32.6 0.44917 73 0.031 0.042

Total S (in) 0.558

Total U(%) 93.701
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Forward Abutment - Time Rate of Settlement Analysis

Total Anticipated Settlement 0.595

Time (days) Total Settlement (in)

Ultimate 

Settlement (in)

Remaining 

Settlement 

(in) % Consolidation

0 0.000 0.595 0.595 0.000

1 0.263 0.595 0.332 44.192

7 0.385 0.595 0.210 64.719

14 0.425 0.595 0.170 71.484

21 0.448 0.595 0.147 75.217

30 0.467 0.595 0.128 78.447

45 0.488 0.595 0.107 82.081

60 0.506 0.595 0.089 84.978

75 0.518 0.595 0.077 87.008

90 0.527 0.595 0.068 88.551

120 0.540 0.595 0.055 90.830

150 0.550 0.595 0.045 92.397

180 0.558 0.595 0.037 93.701

Settlement less than 0.4 inches

0.000
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Project: CUY-17-13.50
PID: 112998
SME Project No.: 088549.00
Prepared by: Brendan P. Lieske
Date: 5/8/2025

REAR ABUTMENT

Bearing Resistance Rear (North) Abutment

ElevBOTWallL 695.6 ft Elevation at Bottom of Left Wall

ElevBOTWallR 687.2 ft Elevation at Bottom of Right Wall

ElevTOPWallL 705.5 ft Elevation at Top of Left Wall

ElevTOPWallR 696.4 ft Elevation at Top of Right Wall

HL =-ElevTOPWallL ElevBOTWallL 9.9 ft Height of Left Wall

HR =-ElevTOPWallR ElevBOTWallR 9.2 ft Height of Right Wall

B 7 ft Width of Wall Footing

Bearing Resistance (LRFD 11.10.5.4)

Evaluate in accordance with LRFD 10.6.3.1 and 10.6.3.2

qR b qn LRFD 10.6.3.1.1-1

b 0.55 LRFD Table 11.5.7-1
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Rear Abutment - Left Wall

L 33 deg Friction angle of foundation soil at Left wall

s 120 pcf Unit weight of backfill 
(assumed)

Sq 1 S 1 DGW 0 ft Cwq .5 C .5

Shape factors assumed to be 1 for conservatism

Nq 26.1 N 35.2

Df 3.5 ft Depth of footing

Drained Bearing Resistance

qnLeft =+s Df Nq Sq Cwq 0.5 s B N S C 12.87 ksf

qRLeft =qnLeft b 7.08 kip
ft2

Factored Drained Bearing Resistance
at Rear Abutment Left Wall 

Granular bearing material, so undrained condition does not apply.

Rear Abutment - Right Wall

R 32 deg Friction angle of foundation soil at Right wall

=s 120 pcf Unit weight of backfill 
(assumed)

=Sq 1 =S 1 =DGW 0 ft =Cwq 0.5 =C 0.5

Nq 23.2 N 30.2 assume c 0.5 ksf Nc 35.5

=Df 3.5 ft Depth of footing

Drained Bearing Resistance

qnRight =+s Df Nq Sq Cwq 0.5 s B N S C 11.21 ksf

qRRight =qnRight b 6.17 kip
ft 2

Factored Drained Bearing Resistance 
at Rear Abutment Right Wall
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Undrained Bearing Resistance

qnRightUD =c Nc 17.75 ksf

qRRightUD =qnRightUD b 9.76 kip
ft 2

Factored Undrained Bearing Resistance
at Rear Abutment Right Wall 

Drained bearing resistance controls for the Right Wall
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Project: CUY-17-13.50
PID: 112998
SME Project No.: 088549.00
Prepared by: Brendan P. Lieske
Date: 7/16/2025

FORWARD ABUTMENT

Bearing Resistance Forward (South) Abutment 

ElevBOTWallL 701.1 ft Elevation at Bottom of Left Wall

ElevBOTWallR 696.9 ft Elevation at Bottom of Right Wall

ElevTOPWallL 708.7 ft Elevation at Top of Left Wall

ElevTOPWallR 705.8 ft Elevation at Top of Right Wall

HL =-ElevTOPWallL ElevBOTWallL 7.6 ft Height of Left Wall

HR =-ElevTOPWallR ElevBOTWallR 8.9 ft Height of Right Wall

B 7 ft Width of Wall Footing

Bearing Resistance (LRFD 11.10.5.4)

Evaluate in accordance with LRFD 10.6.3.1 and 10.6.3.2

qR b qn LRFD 10.6.3.1.1-1

b 0.55 LRFD Table 11.5.7-1

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Forward Abutment - Left Wall

36.5 deg Friction angle of foundation soil at Left wall

s 120 pcf Unit weight of backfill 
(assumed)

Sq 1 S 1 DGW 0 ft Cwq .5 C .5

Shape factors assumed to be 1 

Nq 37.8 N 56.3

Df 3.5 ft Depth of footing

Drained Bearing Resistance

qnLeft =+s Df Nq Sq Cwq 0.5 s B N S C 19.76 ksf

qRLeft =qnLeft b 10.87 kip
ft2

Factored Drained Bearing Resistance of
Forward Abutment Left Wall

   Forward Abutment - Right Wall

c 4000 psf Nc 5.14 Sc 1 Ncm =Nc Sc 5.14

qnR1 =c Ncm 20.56 ksf undrained bearing resistance

Consider 2-Layer Soil System:

Hs2 3.1 ft

Layer 2:

R 33 deg Friction angle of foundation soil at Right wall

=s 120 pcf Unit weight of backfill 
(assumed)

=Sq 1 =S 1 =DGW 0 ft =Cwq 0.5 =C 0.5

Nq2 26.1 N 35.2 c 0.2 ksf Nc 38.6

=Df 3.5 ft Depth of footing

Drained Bearing Resistance

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



qnR2 =+s Df Nq2 Sq Cwq 0.5 s B N S C 12.87 ksf

Layer 2 has granular bearing material, so undrained condition does not apply.

Hcrit =
3 B ln

qnR1

qnR2

2
4.916 ft >Hcrit Hs2Bot

2-Layered Soil System in Drained Loading - LRFD 10.6.3.1.2f

Therefore drained bearing resistance controls: qnR =qnR2 12.87 ksf

qRRight =qnR b 7.08 kip
ft2

Factored Bearing Resistance of
Forward Abutment Right Wall

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



1.681.68

W

W

1.681.68

Material Name Color
Unit Weight
(lbs/ft3)

Strength Type
Cohesion

(psf)
Phi

(deg)
Water Surface

Concrete Wall 150 Infinite strength Water Surface

A-6a/A-6b 122 Mohr-Coulomb 250 30 Water Surface

A-3a 125 Mohr-Coulomb 0 34 Water Surface

A-4b 125 Mohr-Coulomb 0 32 Water Surface

A-4b "and" Clay 120 Mohr-Coulomb 0 30 Water Surface

Safety Factor
1.00

1.08

1.17

1.25

1.33

1.42

1.50

1.58

1.67

1.75

1.83

1.92

2.00+
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1.391.39

W

W

1.391.39

Material Name Color
Unit Weight
(lbs/ft3)

Strength Type
Cohesion

(psf)
Phi

(deg)
Allow
Sliding

Water Surface

Concrete Wall 150 Infinite strength Yes Water Surface

A-6a/A-6b 122 Mohr-Coulomb 250 30 Water Surface

A-3a 125 Mohr-Coulomb 0 34 Water Surface

A-4b 125 Mohr-Coulomb 0 32 Water Surface

A-4b "and" Clay 120 Mohr-Coulomb 0 30 Water Surface

Safety Factor
1.00
1.04
1.08
1.13
1.17
1.21
1.25
1.29
1.33
1.38
1.42
1.46
1.50
1.54
1.58
1.63
1.67
1.71
1.75
1.79
1.83
1.88
1.92
1.96
2.00+
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Slide Analysis Information

Rear Abutment Stability

Project Summary

Rear Abutment Stability.slmdFile Name:

8.009Slide Modeler Version:

Currently Open Scenarios

Compute TimeGlobal MinimumScenario NameGroup Name

00h:00m:03.34sBishop Simplified: 1.538440 
Janbu Corrected: 1.574210 

Spencer: 1.683500 

Master Scenario

NonCircular- Rear Abutment Left 

00h:00m:02.715sBishop Simplified: 1.297150 
Janbu Corrected: 1.324140 

Spencer: 1.387900 

Master Scenario

NonCircular- Rear Abutment Right 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

StandardData Output:

Right to LeftFailure Direction:

Analysis Options

All Open Scenarios

VerticalSlices Type:

 

Analysis Methods Used

Bishop simplified

Janbu corrected

Spencer

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

YesCreate Interslice boundaries at intersections 
with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

Groundwater Analysis

All Open Scenarios

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

YesUse negative pore pressure cutoff:

0Maximum negative pore pressure [psf]:

NoneAdvanced Groundwater Method:

Random Numbers

All Open Scenarios

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

Surface Options

All Open Scenarios

Cuckoo SearchSearch Method:

8Initial # of Surface Vertices:

200Maximum Iterations:

50Number of Nests:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

EnabledConvex Surfaces Only:

Seismic Loading

All Open Scenarios

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

Materials

A-4b "and" ClayA-4bA-3aA-6a/A-6bRetained SoilConcrete WallProperty

Color

Mohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombInfinite strengthStrength Type

120125125122120150Unit Weight [lbs/ft3]

YesAllow Sliding Along Boundary

0002500Cohesion [psf]

3032343030Friction Angle [°]

Assigned per scenarioAssigned per scenarioAssigned per scenarioAssigned per scenarioAssigned per scenarioAssigned per scenarioWater Surface

111110Hu Value

Materials In Use

Master Scenario Master Scenario Material

Concrete Wall 

A-6a/A-6b 

A-3a 

A-4b 

A-4b "and" Clay 

Global Minimums
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NonCircular- Rear Abutment Right NonCircular- Rear Abutment Left 

Method: bishop simplified

1.297150FS

110.590, 786.207Axis Location:

105.086, 688.700Left Slip Surface Endpoint:

185.293, 723.300Right Slip Surface Endpoint:

7.01588e+06 lb-ftResisting Moment:

5.4087e+06 lb-ftDriving Moment:

1107.18 ft2Total Slice Area:

80.2068 ftSurface Horizontal Width:

13.804 ftSurface Average Height:

Method: janbu corrected

1.324140FS

110.950, 786.512Axis Location:

105.294, 688.700Left Slip Surface Endpoint:

185.806, 723.300Right Slip Surface Endpoint:

63875.7 lbResisting Horizontal Force:

48258.4 lbDriving Horizontal Force:

1169.98 ft2Total Slice Area:

80.5119 ftSurface Horizontal Width:

14.5318 ftSurface Average Height:

Method: spencer

1.387900FS

109.463, 790.725Axis Location:

101.700, 688.700Left Slip Surface Endpoint:

186.425, 723.300Right Slip Surface Endpoint:

7.21921e+06 lb-ftResisting Moment:

5.20154e+06 lb-ftDriving Moment:

58193 lbResisting Horizontal Force:

41928.9 lbDriving Horizontal Force:

1051.77 ft2Total Slice Area:

84.7251 ftSurface Horizontal Width:

12.4139 ftSurface Average Height:

Method: bishop simplified

1.538440FS

110.756, 781.958Axis Location:

101.077, 697.100Left Slip Surface Endpoint:

172.835, 723.300Right Slip Surface Endpoint:

6.04033e+06 lb-ftResisting Moment:

3.92627e+06 lb-ftDriving Moment:

984.909 ft2Total Slice Area:

71.7584 ftSurface Horizontal Width:

13.7254 ftSurface Average Height:

Method: janbu corrected

1.574210FS

111.202, 783.690Axis Location:

100.657, 697.100Left Slip Surface Endpoint:

174.146, 723.300Right Slip Surface Endpoint:

65534.8 lbResisting Horizontal Force:

41630.8 lbDriving Horizontal Force:

1124.36 ft2Total Slice Area:

73.4899 ftSurface Horizontal Width:

15.2995 ftSurface Average Height:

Method: spencer

1.683500FS

110.479, 781.917Axis Location:

100.821, 697.100Left Slip Surface Endpoint:

172.538, 723.300Right Slip Surface Endpoint:

5.3512e+06 lb-ftResisting Moment:

3.17861e+06 lb-ftDriving Moment:

51756.5 lbResisting Horizontal Force:

30743.3 lbDriving Horizontal Force:

813.008 ft2Total Slice Area:

71.717 ftSurface Horizontal Width:

11.3363 ftSurface Average Height:

Global Minimum Coordinates
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NonCircular- Rear Abutment Right NonCircular- Rear Abutment Left 

Method: bishop simplified

YX

688.7105.086

687.115107.824

685.53110.561

683.945113.299

682.36116.036

680.98120

681.381124.105

681.786128.236

682.191132.367

682.854136.497

683.711140.609

684.995144.721

686.141147.855

687.431150.989

689.462154.179

691.628157.369

694.201160.429

696.896163.489

699.715166.517

702.782169.546

704.61171.221

706.433172.89

710.175176.002

713.362178.325

716.665180.648

719.97182.97

723.3185.293

Method: janbu corrected

YX

688.7105.294

687.067107.836

685.434110.379

683.802112.921

682.169115.464

680.333119.997

680.5123.416

680.714126.834

680.955130.557

681.252134.28

682.187138.495

683.472142.711

684.446145.386

685.552148.061

686.72150.736

688.042153.412

690.006156.712

692.525160.013

695.461163.219

698.676166.463

701.842169.443

704.888172.113

707.572174.383

710.491176.674

713.67178.957

716.848181.24

720.027183.523

723.3185.806

Method: spencer

YX

688.7101.7

687.765104.452

686.83107.203

685.895109.954

684.96112.705

683.74116.294

682.912119.819

683.125123.579

683.359127.338

683.816131.097

684.374134.824

685.088137.734

685.833140.643

686.67143.553

687.584146.462

689.373150.302

691.323154.161

693.509158.02

696.025161.873

698.816165.761

702.064169.673

703.823171.508

705.654173.346

708.499175.748

711.361178.092

714.437180.435

717.548182.778

720.361184.602

723.3186.425

Method: bishop simplified

YX

697.1101.077

695.928103.245

694.463105.64

693.117107.902

691.768110.077

690.227112.497

688.668114.918

687.302117.465

686.195120.001

686.464122.811

686.687125.621

687.387129.787

688.702133.95

689.858136.723

691.041139.497

692.394142.27

694.362145.595

696.407148.92

698.904152.242

701.842155.562

703.479157.101

705.117158.64

706.774160.179

708.466161.696

710.966163.525

713.454165.355

715.927167.185

718.379169.015

720.872170.925

723.3172.835

Method: janbu corrected

YX

697.1100.657

694.647104.41

692.283108.164

690.424111.115

688.565114.067

686.78117.027

685.333119.999

685.269122.843

685.234125.687

685.453128.656

685.761131.618

686.737135.117

687.86138.615

689.501142.116

691.28145.616

693.058148.258

694.93150.899

697.291153.542

699.883156.178

702.3158.468

704.813160.758

708.143163.448

711.821166.079

714.604168.035

717.136169.814

719.669171.595

723.3174.146

Method: spencer

YX

697.1100.821

695.794103.855

694.62106.889

693.411110.19

692.229113.491

691.257116.793

690.69120.004

691.053122.459

691.399124.795

691.744127.131

692.058129.256

692.627132.359

693.391135.462

694.333138.565

695.479141.668

696.751144.772

698.187147.877

699.569150.18

701.018152.484

702.612154.788

704.346157.077

706.659159.422

709.017161.574

711.517163.727

714.186165.763

716.854167.8

719.521169.836

721.328171.187

723.3172.538

Valid/Invalid Surfaces
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NonCircular- Rear Abutment Right NonCircular- Rear Abutment Left 

Method: bishop simplified

9120Number of Valid Surfaces:

21047Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 9 surfaces
Error Code -109 reported for 1459 surfaces
Error Code -112 reported for 175 surfaces
Error Code -114 reported for 123 surfaces

Error Code -121 reported for 7 surfaces
Error Code -124 reported for 38 surfaces

Error Code -1000 reported for 19236 surfaces

Method: janbu corrected

8961Number of Valid Surfaces:

21206Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 21 surfaces
Error Code -109 reported for 1459 surfaces

Error Code -111 reported for 2 surfaces
Error Code -112 reported for 228 surfaces
Error Code -114 reported for 123 surfaces

Error Code -121 reported for 7 surfaces
Error Code -124 reported for 38 surfaces

Error Code -1000 reported for 19328 surfaces

Method: spencer

8422Number of Valid Surfaces:

21745Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 75 surfaces
Error Code -109 reported for 1459 surfaces

Error Code -111 reported for 47 surfaces
Error Code -112 reported for 223 surfaces
Error Code -114 reported for 123 surfaces

Error Code -121 reported for 7 surfaces
Error Code -124 reported for 38 surfaces

Error Code -1000 reported for 19773 surfaces

Method: bishop simplified

9195Number of Valid Surfaces:

20974Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 31 surfaces
Error Code -109 reported for 866 surfaces
Error Code -112 reported for 171 surfaces
Error Code -114 reported for 109 surfaces

Error Code -121 reported for 1 surface
Error Code -124 reported for 48 surfaces

Error Code -1000 reported for 19748 surfaces

Method: janbu corrected

9129Number of Valid Surfaces:

21040Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 108 surfaces
Error Code -109 reported for 866 surfaces

Error Code -111 reported for 2 surfaces
Error Code -112 reported for 164 surfaces
Error Code -114 reported for 109 surfaces

Error Code -121 reported for 1 surface
Error Code -124 reported for 48 surfaces

Error Code -1000 reported for 19742 surfaces

Method: spencer

8794Number of Valid Surfaces:

21375Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 103 surfaces
Error Code -109 reported for 866 surfaces
Error Code -111 reported for 66 surfaces

Error Code -112 reported for 185 surfaces
Error Code -114 reported for 109 surfaces

Error Code -121 reported for 1 surface
Error Code -124 reported for 48 surfaces

Error Code -1000 reported for 19997 surfaces

Error Codes

The following errors were encountered during the computation:

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-109 = Soiltype for slice base not located. This error should occur very rarely, if at all. It may occur if a very low number of slices is combined with certain soil geometries, such that the midpoint of a slice base is actually outside the soil region,even though the slip surface is wholly within the soil region.
-111 = safety factor equation did not converge
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation. This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces with many high negative base angle slices in the passive zone.
-114 = Surface with Reverse Curvature.
-121 = Concave failure surface, only convex surfaces have been defined as being allowed.
-124 = A slice has a width less than the minimum acceptable value.
-1000 = No valid slip surface is generated

Slice Data

NonCircular- Rear Abutment Right NonCircular- Rear Abutment Left 

Global Minimum Query (bishop simplified) - Safety Factor: 1.29715Global Minimum Query (bishop simplified) - Safety Factor: 1.53844
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Effective  
Vertical 
Stress  
[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Base  
Normal 
Stress  
[psf]

Shear  
Strength  

[psf]

Shear  
Stress  

[psf]

Base  
Friction 
Angle  

[degrees]

Base  
Cohesion  

[psf]

Base  
Material

Angle  
of Slice 
Base  

[degrees]

Weight  
[lbs]

Width  
[ft]

Slice  
Number

68.750368.750398.3686098.368666.350351.1508340A-3a-30.0725130.6051.89971

162.501162.501225.3620225.362140.822108.563320A-4b-30.0725112.2550.6908012

190.172192.821263.7382.64897266.387164.801127.049320A-4b-30.072528.3450.1470023

217.642247.675301.83530.0326331.868188.608145.402320A-4b-30.0725339.0061.368754

267.257346.746370.64379.4883450.132231.603178.548320A-4b-30.0725474.6081.368755

316.871445.815439.45128.944568.394274.599211.694320A-4b-30.0725610.211.368756

366.483544.883508.254178.4686.654317.594244.84320A-4b-30.0725745.8121.368757

416.099643.954577.063227.855804.918360.59277.986320A-4b-30.0725881.4051.368748

490.237767.547679.881277.31957.191424.836327.515320A-4b-30.07251050.571.368749

638.81962.372767.533323.5621091.1479.609369.741320A-4b-19.19521907.031.9815910

790.0891156.7949.295366.6111315.91593.187457.3320A-4b-19.19522292.111.9815911

1417.351799.231353.62381.8761735.5845.84652.076320A-4b5.581863693.432.0527812

1351.6517211290.87369.3571660.23806.627621.846320A-4b5.581863532.852.0527813

1454.051810.831388.49356.7821745.28867.628668.873320A-4b5.597693740.022.0653614

1448.471892.181383.17443.7011826.87864.301666.308320A-4b5.597693908.022.0653615

1489.331980.891422.15491.5571913.71888.658685.085320A-4b5.600894091.32.0653816

1545.252084.661475.54539.4092014.95922.022710.806320A-4b5.600894305.622.0653817

1597.122180.361482.46583.2352065.69926.343714.137320A-4b9.121884503.42.0654418

1644.9622681526.86623.0332149.9954.089735.527320A-4b9.121884684.42.0654419

1689.62349.271535.4659.6662195.07959.424739.64320A-4b11.77674829.892.0559120

1730.812423.951572.85693.1342265.98982.824757.68320A-4b11.77674983.422.0559121

1763.062483.011532.53719.9452252.48957.635738.261320A-4b17.34165104.872.0559222

1788.072528.171554.27740.0992294.37971.219748.733320A-4b17.34165197.722.0559223

1807.512562.771536.99755.2612292.25960.418740.406320A-4b20.07034015.871.5670124

1821.362586.791548.77765.432314.2967.779746.081320A-4b20.07034053.511.5670125

1832.942606.271529.61773.3362302.95955.807736.852320A-4b22.37484084.091.5670226

1842.252621.231537.38778.9792316.36960.663740.595320A-4b22.37484107.521.5670227

1845.822626.231412.44780.412192.85882.591680.408320A-4b32.4948698.2240.26586528

1838.772610.151381.28771.3762152.66931.687718.257340A-3a32.49483815.991.4619829

1826.842582.931372.32756.0882128.41925.642713.597340A-3a32.49483776.191.4619830

1812.272550.291339.43738.0182077.45903.46696.496340A-3a34.17194067.521.5949231

1795.072512.241326.72717.1662043.88894.884689.885340A-3a34.17194006.831.5949232

1770.452459.451231.786891920.78830.849640.519340A-3a40.06363762.81.5299333

1738.422391.951209.5653.5221863.02815.818628.931340A-3a40.06363659.521.5299334

1704.512320.661169.17616.1551785.33788.616607.961340A-3a41.36513550.511.5299535

1668.692245.591144.6576.91721.5772.046595.186340A-3a41.36513435.651.5299536

1631.282166.141099.25534.8621634.12741.458571.605340A-3a42.94623280.41.5143937

1635.432082.331102.05446.9071548.95743.34573.056340A-3a42.94623153.471.5143938

1635.681990.751071.41355.0741426.48722.672557.123340A-3a45.36523014.821.5144139

1632.031891.41069.02259.3621328.38721.064555.883340A-3a45.36522864.361.5144140

1629.491834.21039.42204.7161244.14701.101540.493340A-3a47.5104365.6330.19934241

1625.761773.44952.515147.6861100.2799.934616.68630250A-6a/A-
6b

47.51042615.81.4749842

1619.841668.56948.43948.7199997.159797.583614.87330250A-6a/A-
6b

47.51622386.491.4302743

1608.31608.3940.6740940.674793.098611.41630250A-6a/A-
6b

47.5162383.9050.23870344

1533.021533.02847.7250847.725739.433570.04430250A-6a/A-
6b

50.24532385.951.5563845

1399.691399.69760.8710760.871689.288531.38730250A-6a/A-
6b

50.24532178.451.5563846

1209.431209.43586.6270586.627588.689453.83330250A-6a/A-
6b

53.91952809.092.3226547

954.406954.406416.6460416.646490.551378.17630250A-6a/A-
6b

54.88352216.762.3226548

607.881607.881204.2820204.282367.942283.65430250A-6a/A-
6b

54.91411.942.3227249

203.141203.141-44.66940-44.6694224.21172.84830250A-6a/A-
6b

55.1041471.8622.3228250

Global Minimum Query (janbu corrected) - Safety Factor: 1.32414

Effective  
Vertical 
Stress  
[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Base  
Normal 
Stress  
[psf]

Shear  
Strength  

[psf]

Shear  
Stress  

[psf]

Base  
Friction 
Angle  

[degrees]

Base  
Cohesion  

[psf]

Base  
Material

Angle  
of Slice 
Base  

[degrees]

Weight  
[lbs]

Width  
[ft]

Slice  
Number

71.350671.3506106.0410106.04171.525754.0167340A-3a-32.7096117.7551.712791

167.976167.976241.0220241.022150.607113.739320A-4b-32.7096101.2110.6228342

198.122202.259284.2784.13719288.415177.637134.153320A-4b-32.709640.49380.2068113

228.834262.587328.34633.7531362.099205.173154.948320A-4b-32.7096324.3241.271224

281.663366.36404.14884.6971488.845252.54190.72320A-4b-32.7096454.0531.271225

334.492470.133479.951135.641615.592299.907226.492320A-4b-32.7096583.7821.271226

387.324573.909555.756186.585742.341347.274262.264320A-4b-32.7096713.5111.271227

440.13677.648631.416237.518868.934394.553297.969320A-4b-32.699843.2141.271228

498.401786.843715.013288.4421003.45446.791337.42320A-4b-32.699979.6111.271229

642.357984.902794.121342.5451136.67496.222374.75320A-4b-22.04662206.852.2668610

831.1291230.961027.49399.831427.32642.05484.881320A-4b-22.04662757.062.2668611

1472.791898.671439.67425.8721865.54899.606679.389320A-4b2.791563249.291.7091212

1385.361806.031354.2420.6721774.87846.196639.053320A-4b2.791563090.71.7091213

1454.841869.581413.12414.7361827.86883.018666.862320A-4b3.579763200.631.7090914

1554.751962.821510.17408.0641918.23943.659712.658320A-4b3.579763360.351.7090915

1509.062026.031464.37516.9661981.33915.037691.042320A-4b3.700583777.541.8614316

1559.892123.861513.69563.9712077.66945.856714.317320A-4b3.700583959.861.8614317

1612.372222.471553.89610.1022163.99970.981733.292320A-4b4.559664145.221.8614618

1664.762320.121604.38655.3582259.741002.53757.118320A-4b4.559664327.241.8614619

1703.822398.081542.37694.2652236.63963.778727.852320A-4b12.50685080.322.1078520

1744.272471.091578.98726.8242305.81986.658745.131320A-4b12.50685234.822.1078521

1774.962528.891551.78753.9292305.71969.66732.294320A-4b16.94955365.872.1078822

1801.942577.521575.37775.5782350.95984.4743.426320A-4b16.94955468.912.1078823

1818.192608.971551.37790.7812342.15969.404732.101320A-4b20.02473516.341.3375424

1829.962629.491561.41799.5362360.95975.679736.84320A-4b20.02473543.971.3375425

1837.472643.721537.59806.2542343.85960.795725.599320A-4b22.45423566.171.3375526

1845.182656.121544.05810.9352354.99964.831728.647320A-4b22.45423582.881.3375527

1850.892665.531534.69814.6432349.34958.983724.231320A-4b23.58613597.061.3375828

1856.672674.051539.49817.3782356.87961.98726.494320A-4b23.58613608.551.3375829

1857.722675.081506.33817.3582323.69941.26710.846320A-4b26.30474809.071.780230

1857.092672.361483.52815.2742298.81000.65755.698340A-3a26.30472417.110.89510631

1848.662656.771418.78808.1172226.9956.98722.718340A-3a30.74424437.581.6502832

1839.72634.91411.91795.22207.11952.343719.216340A-3a30.74424401.231.6502833

1815.842589.451307.49773.6082081.1881.911666.025340A-3a37.35324336.341.6503334

1789.872533.211288.78743.3422032.13869.297656.499340A-3a37.35324242.631.6503335

1751.872457.751194.62705.8831900.5805.781608.532340A-3a42.48124007.021.6031236

1711.762372.991167.27661.2311828.5787.335594.601340A-3a42.48123869.621.6031237

1665.562278.061106.78612.51719.28746.535563.789340A-3a44.74443763.031.6220338

1658.352176.241101.99517.8881619.88743.301561.346340A-3a44.74443597.561.6220339

1651.642069.991071.73418.3491490.08722.892545.933340A-3a46.72873149.071.4900140

1643.661963.251066.55319.5861386.14719.399543.295340A-3a46.72872989.711.4900141

1632.531866.591032.3234.0651266.36696.295525.847340A-3a48.77921939.821.0147742

1615.381754.38934.681139.0061073.69789.639596.34130250A-6a/A-
6b

48.77922986.941.6544443

1603.551643.59911.02740.0394951.067775.982586.02730250A-6a/A-
6b

49.76161841.561.0861544

1550.511550.51876.0240876.024755.771570.76430250A-6a/A-
6b

49.76161896.771.1846945

1394.661394.66741.7910741.791678.273512.23730250A-6a/A-
6b

51.88243306.182.2902446

1165.851165.85561.8840561.884574.404433.79430250A-6a/A-
6b

54.31252765.12.2830947

915915405.7920405.792484.284365.73530250A-6a/A-
6b

54.31252176.142.2830648

564.945564.945187.9690187.969358.524270.7630250A-6a/A-
6b

54.31251354.292.2830249

181.924181.924-54.60250-54.6025218.475164.99430250A-6a/A-
6b

55.1015455.842.2831650

Global Minimum Query (spencer) - Safety Factor: 1.3879

Effective  
Vertical 
Stress  

[psf]

Base  
Vertical 
Stress  

[psf]

Effective  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Base  
Normal 
Stress  
[psf]

Shear  
Strength  

[psf]

Shear  
Stress  

[psf]

Base  
Friction 
Angle  

[degrees]

Base  
Cohesion  

[psf]

Base  
Material

Angle  
of Slice 
Base  

[degrees]

Weight  
[lbs]

Width  
[ft]

Slice  
Number

73.258973.258996.0214096.021464.767242.0993340A-3a-28.3995158.9042.168471

166.974166.974228.1470228.147153.887100.028340A-3a-31.448189.45720.5355782

223.016258.477304.7235.4614340.181205.536133.6340A-3a-31.4481480.6111.858873

279.646371.571378.34591.925470.27255.197165.88340A-3a-30.7528420.3351.130974

321.758455.674435.321133.916569.237293.627190.86340A-3a-30.7528515.4691.130975

385.013582.012528.774196.999725.773356.664231.835340A-3a-31.80311266.372.175366

451.325714.45626.102263.125889.227422.312274.507340A-3a-32.4848864.7661.210137

499.541810.744692.99311.2031004.19467.429303.833340A-3a-32.4848981.3141.210138

548.034907.595763.7359.5611123.26515.124334.835340A-3a-32.78551098.571.210169

596.8131005.01831.675408.21239.87560.971364.636340A-3a-32.78551216.481.2101610

711.8651177.72930.841465.8561396.7627.859408.114340A-3a-28.2162345.711.9914111

834.1321342.631066.57508.5011575.07666.469433.211320A-4b-28.216746.5910.55597912

917.8111452.881115.62535.0741650.69697.116453.132320A-4b-23.58261842.121.2677513

1007.361576.961224.46569.6071794.07765.125497.338320A-4b-23.58261999.441.2677514

1722.982305.651658.5582.6772241.181036.35673.637320A-4b5.467523239.751.4051715

1599.692173.981539.83574.2842114.11962.191625.433320A-4b5.467523054.721.4051716

1624.042190.651573.31566.6072139.92983.115639.034320A-4b4.539363078.311.4052317

1701.912261.561648.74559.6452208.391030.25669.672320A-4b4.539363177.941.4052318

17762324.891662.49548.8822211.371038.84675.255320A-4b9.542783227.721.3883919

1789.952343.071675.54553.1252228.661046.99680.553320A-4b9.542783252.961.3883920

1822.842398.491706.33575.6522281.981066.23693.059320A-4b9.542783329.91.3883921

1844.242433.521634.62589.2792223.91021.42663.932320A-4b17.52231640.020.67398122

1861.732459.491635.35597.762233.111103.06716.999340A-3a17.52234290.531.7446223

1886.942496.931657.5609.9962267.491118726.71340A-3a17.52234355.861.7446224

1905.232521.821610.75616.5972227.351086.47706.215340A-3a22.63473496.891.386825

1916.472534.041620.27617.5622237.831092.88710.382340A-3a22.63473513.831.386826

1927.322545.431623.69618.1142241.81095.19711.883340A-3a23.0993529.431.3867227

1937.732555.991632.46618.2542250.721101.11715.732340A-3a23.0993544.081.3867228

1945.522561.261602.68615.7362218.411081.02702.673340A-3a26.00843551.221.3866829

1950.612561.181606.87610.5632217.431083.85704.512340A-3a26.00843551.111.3866830

1950.862550.351548.97599.4892148.461044.8679.13340A-3a30.61574239.131.6624131

1946.152528.661545.24582.5132127.751042.27677.485340A-3a30.61574203.081.6624132

1940.232504.551528.03564.3192092.351030.67669.945340A-3a31.60334162.671.6622933

1933.082477.991522.39544.9062067.31026.87667.475340A-3a31.60334118.511.6622934

1918.92437.341443.34518.441961.78973.544632.812340A-3a36.92524047.841.6610535

1897.582382.51427.3484.9211912.22962.729625.783340A-3a36.92523956.771.6610536

1869.392313.91346.87444.5011791.37908.472590.515340A-3a41.50473841.11.6603537

1834.222231.41321.52397.181718.7891.379579.404340A-3a41.50473704.151.6603538

1799.072151.011226.88351.9361578.82827.543537.91340A-3a46.76872340.51.0883539

1774.932096.351144.99321.4161466.41911.062592.19930250A-6a/A-
6b

46.7687944.4790.45065640

1745.882027.841124.18281.9541406.13899.046584.38830250A-6a/A-
6b

46.77213120.011.5390141

1700.341920.611086.25220.271306.52877.148570.15430250A-6a/A-
6b

47.12492954.771.5388942

1652.811809.391037.25156.5871193.84848.859551.76630250A-6a/A-
6b

48.12782742.91.5163843

1572.311642.8892.51370.4879963.001765.293497.44730250A-6a/A-
6b

53.80513004.731.829744

1472.691481.15828.818.45398837.264728.514473.54130250A-6a/A-
6b

53.6675430.9810.29109145

1329.341329.34733.8950733.895673.714437.9230250A-6a/A-
6b

53.66752044.531.5386246

1050.811050.81551.5580551.558568.443369.49330250A-6a/A-
6b

53.4951922.151.8299947

750.317750.317354.390354.39454.606295.49830250A-6a/A-
6b

53.26441372.451.8300248

448.587448.587158.7750158.775341.669222.08830250A-6a/A-
6b

52.5365856.4481.9103149

148.3148.3-39.48050-39.4805227.206147.68630250A-6a/A-
6b

51.8156282.9181.909950

Global Minimum Query (janbu corrected) - Safety Factor: 1.57421
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Effective  
Vertical 
Stress  

[psf]

Base  
Vertical 
Stress  
[psf]

Effective  
Normal 
Stress  

[psf]

Pore  
Pressure  

[psf]

Base  
Normal 
Stress  
[psf]

Shear  
Strength  

[psf]

Shear  
Stress  

[psf]

Base  
Friction 
Angle  

[degrees]

Base  
Cohesion  

[psf]

Base  
Material

Angle  
of Slice 
Base  

[degrees]

Weight  
[lbs]

Width  
[ft]

Slice  
Number

43.577143.577152.1985052.198535.208325.368340A-3a-18.770440.19341.37561

130.731130.731156.5950156.595105.62576.1042340A-3a-18.7704120.581.37562

189.689189.689227.2170227.217153.26110.426340A-3a-18.770461.74980.4855023

235.748235.748278.3360278.336173.924125.315320A-4b-18.7704191.261.176984

290.723302.261343.24311.5373354.78214.482154.537320A-4b-18.7704229.3121.088725

356.668408.921421.152.2536473.354263.133189.591320A-4b-18.7704803.8722.751216

427.54523.552504.77696.0118600.788315.419227.263320A-4b-18.7704522.5181.375617

474.789599.973560.56125.184685.744350.277252.379320A-4b-18.7704602.9051.375618

529.23688.029624.837158.799783.636390.443281.319320A-4b-18.7704907.3881.79469

633.195830.052747.583196.857944.44467.142336.582320A-4b-18.77041096.561.794610

766.537995.338857.188228.8011085.99535.63385.928320A-4b-13.21871377.781.7622811

935.9561190.591046.64254.6311301.27654.016471.227320A-4b-13.21871642.121.7622812

1433.761697.981398.09264.2221662.31873.621629.455320A-4b3.243922856.721.8797913

1400.651658.231365.8257.5741623.38853.449614.921320A-4b3.243922789.711.8797914

1491.251741.861450.74250.6121701.36906.527653.164320A-4b3.548592931.411.8797815

1609.761853.091566.03243.3381809.37978.564705.068320A-4b3.548593112.191.8797816

1497.761861.351419.91363.5881783.5887.259639.282320A-4b6.9433234.511.8797117

1549.581953.941469.04404.3581873.39917.957661.4320A-4b6.9433401.561.8797118

1577.282020.61477.63443.3211920.95923.325665.268320A-4b8.518533530.521.8632319

1624.232104.711521.62480.4772002.1950.815685.075320A-4b8.518533682.51.8632320

1587.172096.411429.4509.2311938.63893.187643.553320A-4b13.77532968.361.4548321

1613.12142.681452.75529.5841982.33907.775654.064320A-4b13.77533035.781.4548322

1630.232179.671461.67549.4392011.11913.352658.082320A-4b14.36673101.731.4548123

1654.612223.411483.53568.7962052.33927.014667.926320A-4b14.36673165.711.4548124

1651.662238.371462.19586.7152048.91913.679658.318320A-4b16.05573223.091.4547925

1670.922274.121479.25603.1972082.44924.337665.997320A-4b16.05573276.061.4547926

1669.092287.571462.33618.4882080.82913.768658.382320A-4b17.43393325.421.4547327

1685.812318.41476.98632.5882109.57922.924664.979320A-4b17.43393371.441.4547328

1587.72227.351312.44639.6421952.08820.102590.894320A-4b24.978479.48180.034062229

1605.752245.611309.32639.8551949.18883.151636.322340A-3a24.97844445.131.9027930

1610.572250.841313.25640.2721953.52885.798638.229340A-3a24.97844455.151.9027931

1587.892226.21274.77638.311913.08859.843619.528340A-3a26.8134518.541.9294232

1588.762222.731275.47633.9681909.43860.311619.865340A-3a26.8134510.431.9294233

1549.492175.441214.98625.9491840.93819.513590.47340A-3a29.53224488.241.9294834

1544.562158.811211.11614.2521825.37816.906588.591340A-3a29.53224451.71.9294835

1487.792085.161129.41597.3691726.77761.792548.881340A-3a33.14184388.291.9264836

1475.462050.761120.04575.3021695.35755.479544.332340A-3a33.14184311.781.9264837

1419.391953.531052.32534.1321586.45709.8511.42340A-3a35.66898409.133.8886838

1426.821835.151016.53408.3241424.86685.659494.026340A-3a39.70994037.941.9556439

1469.031776.011046.6306.9761353.58705.941508.64340A-3a39.70993874.21.9556440

1454.751681.87992.545227.1141219.66669.479482.368340A-3a43.77741865.20.97630241

1516.951689.2961.208172.2491133.46804.952579.97830250A-6a/A-
6b

43.77741595.570.8588642

1533.911623.35957.5989.43921047.03802.865578.47530250A-6a/A-
6b

44.89323268.291.8380543

1518.021534.17874.06716.1494890.217754.643543.7330250A-6a/A-
6b

49.8233745.1520.43723544

1451.641451.64829.5980829.598728.968525.23130250A-6a/A-
6b

49.82333151.861.9650545

1288.741288.74708.7280708.728659.184474.95130250A-6a/A-
6b

50.68713325.042.343546

1093.871093.87554.5590554.559570.175410.81930250A-6a/A-
6b

52.7022810.932.3433547

834.923834.923383.8250383.825471.601339.79530250A-6a/A-
6b

53.01072088.982.343348

532.042532.042154.8860154.886339.424244.55930250A-6a/A-
6b

57.0394966.8131.8236749

249.136249.136-24.66990-24.6699235.757169.86630250A-6a/A-
6b

58.185326.9391.8234850

Global Minimum Query (spencer) - Safety Factor: 1.6835

Effective  
Vertical 
Stress  

[psf]

Base  
Vertical 
Stress  

[psf]

Effective  
Normal 
Stress  
[psf]

Pore  
Pressure  

[psf]

Base  
Normal 
Stress  
[psf]

Shear  
Strength  

[psf]

Shear  
Stress  

[psf]

Base  
Friction 
Angle  

[degrees]

Base  
Cohesion  

[psf]

Base  
Material

Angle  
of Slice 
Base  

[degrees]

Weight  
[lbs]

Width  
[ft]

Slice  
Number

59.383859.383871.7538071.753848.398528.7487340A-3a-23.281261.89451.517091

178.151178.151215.2610215.261145.19686.2465340A-3a-23.2812185.6841.517092

247.161247.161292.5090292.509197.3117.196340A-3a-21.153488.12020.5025493

288.508303.782341.44215.2747356.716230.306136.802340A-3a-21.1534276.0881.265814

336.923382.761398.7445.8378444.578268.953159.758340A-3a-21.1534353.5861.265815

384.683464.667450.85679.9842530.84304.106180.639340A-3a-20.1192573.9611.650556

443.253560.967519.502117.714637.216350.409208.143340A-3a-20.1192698.7111.650557

526.114699.561614.201173.447787.648414.285246.086340A-3a-19.69517663.301168

576.479801.967653.63225.488879.118440.878261.882340A-3a-16.41511055.871.650849

700.201956.037793.91255.8361049.75535.5318.087340A-3a-16.41511255.421.6508410

800.9191080.77861.839279.8471141.69581.319345.304340A-3a-10.00551461.541.605511

926.4931224.02996.965297.5221294.49672.463399.443340A-3a-10.00551650.941.605512

1558.281858.981471.15300.6971771.85992.305589.43340A-3a8.409082157.031.2277513

1405.021694.41326.46289.3711615.83894.706531.456340A-3a8.409081968.311.2277514

1404.691683.011326.14278.3231604.47894.492531.329340A-3a8.409081858.341.167815

1462.181729.731380.42267.551647.97931.106553.078340A-3a8.409081907.331.167816

1527.921784.691442.48256.7781699.26972.965577.942340A-3a8.409081965.221.167817

1589.121835.121500.26246.0051746.261011.94601.093340A-3a8.409082018.211.167818

1609.791872.491519.78262.6981782.471025.1608.91340A-3a8.409083751.242.1255719

1632.571925.71520.86293.1351813.991025.83609.344340A-3a10.38832853.461.5512920

1668.771985.61554.58316.8321871.411048.58622.857340A-3a10.38832944.941.5512921

1660.641998.121511.52337.4851849.011019.53605.601340A-3a13.83253027.121.5513722

1689.722044.821537.99355.0941893.091037.39616.21340A-3a13.83253099.691.5513723

1679.62049.531497.44369.9261867.371010.04599.964340A-3a16.88933164.241.5516724

1702.682084.661518.02381.98119001023.92608.209340A-3a16.88933219.561.5516725

1682.612073.471465.7390.8541856.56988.63587.247340A-3a20.27253265.111.5517326

1699.312095.851480.25396.5431876.79998.44593.074340A-3a20.27253300.651.5517327

1690.652090.931452.32400.2861852.61979.605581.886340A-3a22.27263330.651.5519728

1703.692105.781463.53402.0831865.61987.165586.377340A-3a22.27263354.091.5519729

1684.492085.81421.08401.311822.39958.531569.368340A-3a24.82713369.941.5521530

1692.992090.961428.25397.9671826.22963.366572.24340A-3a24.82713377.411.5521531

1625.622015.731310.49390.1121700.6883.934525.057340A-3a30.97182499.761.1518432

1624.142001.881309.29377.7451687.04883.129524.579340A-3a30.97182481.061.1518433

1608.531972.871284.8364.3461649.15866.609514.766340A-3a32.16472460.141.1519134

1605.591955.51282.45349.9171632.37865.024513.825340A-3a32.16472436.681.1519135

1573.631906.861232.2333.2311565.43831.128493.691340A-3a34.66722408.51.1521436

1567.671881.961227.53314.291541.82827.983491.822340A-3a34.66722374.621.1521437

1536.131835.681178.3299.551477.85794.777472.098340A-3a37.15991043.440.51207238

1557.711833.721147.01276.0041423.02912.228541.86430250A-6a/A-
6b

37.15993554.041.7761139

1475.121712.43992.866237.311230.18823.23488.99930250A-6a/A-
6b

44.60242272.741.1726140

1460.991657.46982.303196.4741178.78817.133485.37730250A-6a/A-
6b

44.60242191.081.1726141

1420.341573.99914.232153.651067.88777.833462.03330250A-6a/A-
6b

47.60651931.41.0762242

1404.841513.68902.968108.8391011.81771.329458.1730250A-6a/A-
6b

47.60651847.181.0762243

1360.771403.98849.77443.2135892.987740.617439.92730250A-6a/A-
6b

49.2743003.511.8887944

1297.231297.23804.3350804.335714.384424.34530250A-6a/A-
6b

49.274384.3550.26394645

1127.021127.02643.3490643.349621.437369.13430250A-6a/A-
6b

52.64932595.822.0363846

857.567857.567457.4380457.438514.101305.37630250A-6a/A-
6b

52.64931932.82.0362147

588.136588.136271.540271.54406.774241.62430250A-6a/A-
6b

52.64931269.952.0360748

362.286362.286112.2190112.219314.789186.98530250A-6a/A-
6b

53.2132473.8811.3509349

176.032176.032-27.12840-27.1284234.337139.19730250A-6a/A-
6b

55.5828162.5161.3510750

Interslice Data

NonCircular- Rear Abutment Right NonCircular- Rear Abutment Left 

Global Minimum Query (bishop simplified) - Safety Factor: 1.29715Global Minimum Query (bishop simplified) - Safety Factor: 1.53844
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Rear Abutment Stability.slmd

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

000688.7105.0861

00205.377687.6106.9862

00370.517687.2107.6773

00411.868687.115107.8244

00873.913686.322109.1935

001475.06685.53110.5616

002215.3684.737111.937

003094.64683.945113.2998

004113.07683.152114.6689

005319.98682.36116.03610

006805.38681.67118.01811

008619.39680.9812012

009609.78681.18122.05213

0010553.2681.381124.10514

0011581.4681.583126.1715

0012587.8681.786128.23616

0013615.1681.988130.30117

0014675.1682.191132.36718

0015465682.523134.43219

0016271.2682.854136.49720

0016851683.283138.55321

0017437.5683.711140.60922

0017509.2684.353142.66523

0017575.6684.995144.72124

0017423.5685.568146.28825

0017267.6686.141147.85526

0016936.7686.786149.42227

0016603.1687.431150.98928

0016412.6687.6151.25529

0015458.1688.531152.71730

0014519.4689.462154.17931

0013380.9690.545155.77432

0012268.2691.628157.36933

0010776.7692.915158.89934

009341.88694.201160.42935

007866.87695.548161.95936

006458.3696.896163.48937

005020.59698.305165.00338

003705.11699.715166.51739

002360.83701.249168.03240

001165.14702.782169.54641

001002.13703169.74642

00140.139704.61171.22143

00-537.742706.172172.65144

00-636.978706.433172.8945

00-1335.89708.304174.44646

00-1932.46710.175176.00247

00-2748.19713.362178.32548

00-3245.9716.665180.64849

00-3262.18719.97182.9750

000723.3185.29351

Global Minimum Query (janbu corrected) - Safety Factor: 1.32414

Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

000688.7105.2941

00216.1687.6107.0072

00388.66687.2107.633

00456.791687.067107.8364

00964.15686.251109.1085

001623.87685.434110.3796

002435.95684.618111.657

003400.38683.802112.9218

004516.68682.985114.1939

005796.66682.169115.46410

007753.33681.251117.73111

0010245.2680.333119.99712

0011337.9680.417121.70713

0012364.1680.5123.41614

0013393.8680.607125.12515

0014498680.714126.83416

0015642.2680.834128.69517

0016821.4680.955130.55718

0017967.5681.103132.41819

0019147681.252134.2820

0019750.4681.719136.38821

0020360.7682.187138.49522

0020538.8682.829140.60323

0020713683.472142.71124

0020623.9683.959144.04925

0020532.4684.446145.38626

0020280684.999146.72427

0020025.9685.552148.06128

0019695.2686.136149.39929

0019363.5686.72150.73630

0018678.9687.6152.51731

0018388.8688.042153.41232

0017485689.024155.06233

0016594.4690.006156.71234

0015154.6691.265158.36335

0013759.5692.525160.01336

0012018.2693.993161.61637

0010358.6695.461163.21938

008577.63697.069164.84139

006952.26698.676166.46340

005468.26700.259167.95341

004144.56701.842169.44342

003251.32703170.45843

002284.26704.888172.11344

001747.76706.172173.19945

001248.21707.572174.38346

00343.997710.491176.67447

00-377.445713.67178.95748

00-769.741716.848181.2449

00-702.739720.027183.52350

000723.3185.80651

Global Minimum Query (spencer) - Safety Factor: 1.3879

Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

000697.1101.0771

00203.792695.928103.2452

00332.043695.6103.7813

00966.886694.463105.644

001470.78693.79106.7715

002069.51693.117107.9026

003552.41691.768110.0777

004569.45690.998111.2878

005710.51690.227112.4979

006990.9689.448113.70810

008398.21688.668114.91811

0010702.6687.6116.90912

0011413.1687.302117.46513

0012900.5686.748118.73314

0014523.3686.195120.00115

0015167.6686.329121.40616

0015761.3686.464122.81117

0016419.8686.575124.21618

0017113.6686.687125.62119

0017534.1686.92127.0120

0017958687.154128.39821

0018386.8687.387129.78722

0018360.6687.6130.46123

0018380.3688.151132.20524

0018398.1688.702133.9525

0018088.6689.28135.33726

0017778.8689.858136.72327

0017439.2690.45138.1128

0017099.6691.041139.49729

0016572.2691.718140.88430

0016048692.394142.2731

0015062.4693.378143.93332

0014094.5694.362145.59533

0013067.1695.385147.25734

0012061.3696.407148.9235

0010662.6697.656150.58136

009314.12698.904152.24237

007661.85700.373153.90238

006097.9701.842155.56239

004855703156.65140

004418.68703.479157.10141

003015.02705.117158.6442

001726.11706.774160.17943

00542.449708.466161.69644

00-956.098710.966163.52545

00-1149.77711.362163.81646

00-2011.94713.454165.35547

00-2700.18715.927167.18548

00-3028.85718.379169.01549

00-3000.77720.872170.92550

000723.3172.83551

Global Minimum Query (janbu corrected) - Safety Factor: 1.57421

Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

000697.1100.6571

00345.556695.6102.9522

00882.805694.647104.413

001822.07693.465106.2874

003063.5692.283108.1645

004251.69691.353109.646

005626.66690.424111.1157

007188.4689.494112.5918

008936.92688.565114.0679

0010972687.6115.66710

0012917.1686.78117.02711

0014944.7686.057118.51312

0017207685.333119.99913

0018386.3685.301121.42114

0019493.4685.269122.84315

0020583.6685.251124.26516

0021729.1685.234125.68717

0022620.4685.344127.17218

0023523.1685.453128.65619

0024314.9685.607130.13720

0025121.1685.761131.61821

0025235.1686.249133.36822

0025348.1686.737135.11723

0025282.4687.169136.46124

0025215.3687.6137.80625

0025223.4687.86138.61526

0024561.9688.68140.36527

0023903.9689.501142.11628

0022260.5691.28145.61629

0021140.5692.169146.93730

0020040.6693.058148.25831

0018860.3693.994149.57832

0017704.8694.93150.89933

0016093.6696.11152.22134

0014539.1697.291153.54235

0012841.9698.587154.8636

0011220.7699.883156.17837

009747.12701.091157.32338

008344.29702.3158.46839

007556.78703159.10640

005858.48704.813160.75841

004410.86706.478162.10342

003127.71708.143163.44843

001938.71709.982164.76444

001018.58711.821166.07945

00727.987712.55166.59146

0087.3369714.604168.03547

00-376.656717.136169.81448

00-480.821719.669171.59549

00-333.88721.484172.87150

000723.3174.14651

Global Minimum Query (spencer) - Safety Factor: 1.6835
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SLIDEINTERPRET 8.009

Rear Abutment Stability.slmd

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

000688.7101.71

18.422619.752259.2993688.232103.0762

18.422679.0089237.197687.765104.4523

18.4226109.355328.3687.6104.9374

18.4226195.569587.128687.2106.1145

18.4226295.336886.647686.83107.2036

18.4226616.5041850.84685.895109.9547

18.4226814.1952444.34685.427111.338

18.42261036.623112.1684.96112.7059

18.42261363.994094.9684.35114.510

18.42261757.055274.95683.74116.29411

18.42262133.346404.61683.326118.05712

18.42262589.377773.71682.912119.81913

18.42262924.518779.86683.019121.69914

18.42263251.949762.83683.125123.57915

18.42263594.8510792.3683.242125.45816

18.42253966.0711906.8683.359127.33817

18.42264230.3512700.2683.587129.21818

18.42264501.6313514.6683.816131.09719

18.42264735.9514218.1684.095132.96120

18.42264975.0214935.8684.374134.82421

18.42265056.5615180.6684.731136.27922

18.42265138.0115425.1685.088137.73423

18.42265207.2915633.1685.46139.18824

18.42255276.2215840.1685.833140.64325

18.42265309.4915939.9686.252142.09826

18.42265341.816036.9686.67143.55327

18.42265344.1916044.1687.127145.00828

18.42265345.4116047.8687.584146.46229

18.42265341.816036.9687.6146.49630

18.42265169.5915519.9688.486148.39931

18.42264997.3215002.7689.373150.30232

18.42264774.0614332.5690.348152.23133

18.42254552.2113666.5691.323154.16134

18.42264261.4312793.5692.416156.0935

18.42263975.1111933.9693.509158.0236

18.42253603.8310819.3694.767159.94637

18.42263242.819735.41696.025161.87338

18.42262430.337296.22698.816165.76139

18.42261981.295948.15700.44167.71740

18.42261580.344744.42702.064169.67341

18.42261357.154074.37703170.64942

18.42261212.363639.69703.823171.50843

18.4226927.8772785.63705.654173.34644

18.4226853.5182562.4706.172173.78345

18.4226554.2131663.83708.499175.74846

18.4226249.35748.588711.361178.09247

18.42261.762375.29092714.437180.43548

18.4226-130.737-392.492717.548182.77849

18.4226-127.276-382.102720.361184.60250

000723.3186.42551

Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

000697.1100.8211

17.313828.196990.4531696.447102.3382

17.3137112.787361.813695.794103.8553

17.3138148.879477.59695.6104.3574

17.3138257.323825.471695.11105.6235

17.3137388.2411245.45694.62106.8896

17.3138581.241864.57694.016108.547

17.3138808.4412593.41693.411110.198

17.31381351.824336.51692.229113.4919

17.31371619.865196.38691.743115.14210

17.31371942.76232.03691.257116.79311

17.31382216.337109.8690.974118.39812

17.31372530.548117.77690.69120.00413

17.31382655.898519.85690.872121.23214

17.31382767.878879.08691.053122.45915

17.31382874.959222.58691.226123.62716

17.31382987.69583.97691.399124.79517

17.31383106.559965.54691.571125.96318

17.31383231.3910366691.744127.13119

17.31383460.2611100.2692.058129.25620

17.31383594.1111529.6692.342130.80821

17.31383729.4111963.6692.627132.35922

17.31373802.1112196.9693.009133.9123

17.31373874.6912429.7693.391135.46224

17.31373890.6512480.9693.862137.01325

17.31383905.8112529.5694.333138.56526

17.31373858.1612376.7694.906140.11727

17.31383809.7212221.2695.479141.66828

17.31383724.1411946.7696.115143.2229

17.31373638.1511670.9696.751144.77230

17.31383505.711246697.469146.32431

17.31383373.7910822.8698.187147.87732

17.31383195.8310251.9698.878149.02833

17.31383020.619689.87699.569150.1834

17.31382833.059088.18700.294151.33235

17.31382648.948497.56701.018152.48436

17.31382437.427819.02701.815153.63637

17.31382231.097157.13702.612154.78838

17.31372127.646825.3703155.339

17.31381830.495872.06704.346157.07740

17.31371565.765022.84705.503158.24941

17.31371318.244228.81706.659159.42242

17.31381080.813467.15707.838160.49843

17.3138862.6912767.44709.017161.57444

17.3138510.9991639.24711.211163.46345

17.3137469.0421504.65711.517163.72746

17.3138168.254539.743714.186165.76347

17.3138-18.3588-58.8935716.854167.848

17.3138-90.8233-291.353719.521169.83649

17.3138-75.2807-241.494721.328171.18750

000723.3172.53851

Entity Information

Group: NonCircular- Rear Abutment Left 

Shared Entities

CoordinatesType

YX

6550

655200

674.6200

687.6200

695.6200

703200

723.3200

723.3162.646

703.5123

703.5121

703.5120

699.1120

699.1119

697.1115

697.10

687.60

674.60

External Boundary

YX

699.1120

695.6120

695.6127

695.6200

Material Boundary

YX

687.60

687.6148.936
Material Boundary

YX

674.60

674.6200
Material Boundary

YX

687.6148.936

687.6200
Material Boundary

YX

703.5121

703121

697.1121

697.1127

695.6127

Material Boundary

YX

703121

703200
Material Boundary

Scenario-based Entities

Master ScenarioCoordinatesType

Assigned to materials:

Concrete Wall

A-6a/A-6b

A-3a

A-4b

A-4b "and" Clay

YX

695.60

695.6127

723191

723.3200

Water Table
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Group: NonCircular- Rear Abutment Right 

Shared Entities

CoordinatesType

YX

6550

655240

674.6240

687.6240

703240

723.3240

723.3180.4

703139.8

694.6123

694.6121

694.6120

690.7120

690.7119

688.7115

688.70

687.60

674.60

External Boundary

YX

690.7120

687.6120

687.2120

687.2127

687.6127

687.6148.936

687.6240

Material Boundary

YX

687.60

687.6120
Material Boundary

YX

674.60

674.6240
Material Boundary

YX

694.6121

688.7121

688.7127

687.6127

Material Boundary

YX

703139.8

703240
Material Boundary

Scenario-based Entities

Master ScenarioCoordinatesType

Assigned to materials:

Concrete Wall

A-6a/A-6b

A-3a

A-4b

A-4b "and" Clay

YX

687.2-1.11022e-16

687.2127

688.7127

706.172164.225

706.172240

Water Table
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1.621.62

W

W

1.621.62

Material Name Color
Unit Weight
(lbs/ft3)

Strength Type
Cohesion

(psf)
Phi

(deg)
Allow
Sliding

Water Surface

A-1-b 125 Mohr-Coulomb 0 36.5 Water Surface

Retained Soil 120 Mohr-Coulomb 0 30 Water Surface

A-4b 125 Mohr-Coulomb 0 33 Water Surface

A-3a 122 Mohr-Coulomb 0 33 Water Surface

A-6a 120 Mohr-Coulomb 0 30 Water Surface

Concrete Footing 150 Infinite strength Yes None

Safety Factor
1.00
1.04
1.08
1.13
1.17
1.21
1.25
1.29
1.33
1.38
1.42
1.46
1.50
1.54
1.58
1.63
1.67
1.71
1.75
1.79
1.83
1.88
1.92
1.96
2.00+
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7
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0
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8
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0
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1.33

1.50

1.33

W

W

1.33

1.50

1.33

Material Name Color
Unit Weight
(lbs/ft3)

Strength Type
Cohesion

(psf)
Phi

(deg)
Allow
Sliding

Water Surface

A-1-b 125 Mohr-Coulomb 0 36.5 Water Surface

Retained Soil 120 Mohr-Coulomb 0 30 Water Surface

A-4b 125 Mohr-Coulomb 0 33 Water Surface

A-3a 122 Mohr-Coulomb 0 33 Water Surface

A-6a 120 Mohr-Coulomb 0 30 Water Surface

Concrete Footing 150 Infinite strength Yes None
31.5

Safety Factor
1.00
1.04
1.08
1.13
1.17
1.21
1.25
1.29
1.33
1.38
1.42
1.46
1.50
1.54
1.58
1.63
1.67
1.71
1.75
1.79
1.83
1.88
1.92
1.96
2.00+
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Slide Analysis Information

Forward Abutment Stability

Project Summary

Forward Abutment Stability.slmdFile Name:

8.009Slide Modeler Version:

Currently Open Scenarios

Compute TimeGlobal MinimumScenario NameGroup Name

00h:00m:04.367sBishop Simplified: 1.526570 

Janbu Corrected: 1.477770 
Spencer: 1.619470 

Master Scenario

Non-Circular- Forward Abutment Left 80 with Footing 

00h:00m:04.182sBishop Simplified: 1.248030 
Janbu Corrected: 1.201000 

Spencer: 1.333030 

Master Scenario

Non-Circular - Forward Abutment Right 80 with Footing 

General Settings

Imperial UnitsUnits of Measurement:

daysTime Units:

feet/secondPermeability Units:

StandardData Output:

Right to LeftFailure Direction:

Analysis Options

All Open Scenarios

VerticalSlices Type:

 

Analysis Methods Used

Bishop simplified

Janbu corrected

Spencer

50Number of slices:

0.005Tolerance:

75Maximum number of iterations:

YesCheck malpha < 0.2:

YesCreate Interslice boundaries at intersections 
with water tables and piezos:

1Initial trial value of FS:

YesSteffensen Iteration:

Groundwater Analysis

All Open Scenarios

Water SurfacesGroundwater Method:

62.4Pore Fluid Unit Weight [lbs/ft3]:

YesUse negative pore pressure cutoff:

0Maximum negative pore pressure [psf]:

NoneAdvanced Groundwater Method:

Random Numbers

All Open Scenarios

10116Pseudo-random Seed:

Park and Miller v.3Random Number Generation Method:

Surface Options

All Open Scenarios

Cuckoo SearchSearch Method:

8Initial # of Surface Vertices:

200Maximum Iterations:

50Number of Nests:

Not DefinedMinimum Elevation:

Not DefinedMinimum Depth:

Not DefinedMinimum Area:

Not DefinedMinimum Weight:

EnabledConvex Surfaces Only:

Seismic Loading

All Open Scenarios

NoAdvanced seismic analysis:

NoStaged pseudostatic analysis:

Materials

Concrete FootingA-6aA-3aA-4bRetained SoilA-1-bProperty

Color

Infinite strengthMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombMohr-CoulombStrength Type

150120122125120125Unit Weight [lbs/ft3]

YesAllow Sliding Along Boundary

00000Cohesion [psf]

3033333036.5Friction Angle [°]

Assigned per scenarioAssigned per scenarioAssigned per scenarioAssigned per scenarioAssigned per scenarioAssigned per scenarioWater Surface

11111Hu Value

0Ru Value

Materials In Use

Master Scenario Master Scenario Material

A-1-b 

Retained Soil 

A-4b 

A-3a 

A-6a 

Concrete Footing 
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Global Minimums

Non-Circular - Forward Abutment Right 80 with Footing Non-Circular- Forward Abutment Left 80 with Footing 

Method: bishop simplified

1.248030FS

93.366, 764.868Axis Location:

88.632, 698.400Left Slip Surface Endpoint:

143.700, 721.200Right Slip Surface Endpoint:

2.22854e+06 lb-ftResisting Moment:

1.78564e+06 lb-ftDriving Moment:

549.569 ft2Total Slice Area:

55.0677 ftSurface Horizontal Width:

9.97988 ftSurface Average Height:

Method: janbu corrected

1.201000FS

93.366, 764.868Axis Location:

88.632, 698.400Left Slip Surface Endpoint:

143.700, 721.200Right Slip Surface Endpoint:

28792.9 lbResisting Horizontal Force:

23975.4 lbDriving Horizontal Force:

549.569 ft2Total Slice Area:

55.0677 ftSurface Horizontal Width:

9.97988 ftSurface Average Height:

Method: spencer

1.333030FS

94.407, 768.991Axis Location:

87.611, 698.400Left Slip Surface Endpoint:

146.802, 721.200Right Slip Surface Endpoint:

2.13161e+06 lb-ftResisting Moment:

1.59907e+06 lb-ftDriving Moment:

26764.7 lbResisting Horizontal Force:

20078.1 lbDriving Horizontal Force:

488.152 ft2Total Slice Area:

59.1907 ftSurface Horizontal Width:

8.2471 ftSurface Average Height:

Method: bishop simplified

1.526570FS

94.746, 755.108Axis Location:

91.742, 702.600Left Slip Surface Endpoint:

134.950, 721.200Right Slip Surface Endpoint:

1.16726e+06 lb-ftResisting Moment:

764629 lb-ftDriving Moment:

296.678 ft2Total Slice Area:

43.2078 ftSurface Horizontal Width:

6.86632 ftSurface Average Height:

Method: janbu corrected

1.477770FS

94.746, 755.108Axis Location:

91.742, 702.600Left Slip Surface Endpoint:

134.950, 721.200Right Slip Surface Endpoint:

19433.6 lbResisting Horizontal Force:

13150.7 lbDriving Horizontal Force:

296.678 ft2Total Slice Area:

43.2078 ftSurface Horizontal Width:

6.86632 ftSurface Average Height:

Method: spencer

1.619470FS

95.937, 760.957Axis Location:

90.009, 702.600Left Slip Surface Endpoint:

139.066, 721.200Right Slip Surface Endpoint:

1.45192e+06 lb-ftResisting Moment:

896536 lb-ftDriving Moment:

21947.8 lbResisting Horizontal Force:

13552.4 lbDriving Horizontal Force:

336.495 ft2Total Slice Area:

49.057 ftSurface Horizontal Width:

6.85926 ftSurface Average Height:

Global Minimum Coordinates
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Non-Circular - Forward Abutment Right 80 with Footing Non-Circular- Forward Abutment Left 80 with Footing 

Method: bishop simplified

YX

698.488.6321

696.88791.3848

695.37494.1375

693.8597.0686

692.88599.9996

693.273102.521

693.658105.038

694.094107.555

694.544110.072

695.079111.819

695.61113.567

696.324115.315

697.265117.063

698.333119.184

699.327121.305

700.246123.427

701.092125.548

702.255127.665

703.771129.775

705.541131.812

707.412133.849

709.383135.628

711.493137.282

713.636138.709

716.078140.372

718.534142.036

721.2143.7

Method: janbu corrected

YX

698.488.6321

696.88791.3848

695.37494.1375

693.8597.0686

692.88599.9996

693.273102.521

693.658105.038

694.094107.555

694.544110.072

695.079111.819

695.61113.567

696.324115.315

697.265117.063

698.333119.184

699.327121.305

700.246123.427

701.092125.548

702.255127.665

703.771129.775

705.541131.812

707.412133.849

709.383135.628

711.493137.282

713.636138.709

716.078140.372

718.534142.036

721.2143.7

Method: spencer

YX

698.487.6113

697.75289.6599

697.0991.7109

696.43993.6521

695.73695.8042

695.46497.9574

695.28499.9648

695.564102.068

695.842104.174

696.266106.281

697.013108.389

697.802110.521

698.498112.597

699.122114.673

699.697116.807

700.34118.941

701.015121.075

701.912123.574

703.089126.074

704.277128.574

705.656131.074

706.968133.005

708.378134.936

710.098136.868

711.798138.594

713.777140.285

715.756141.976

717.141143.183

718.526144.389

719.869145.596

721.2146.802

Method: bishop simplified

YX

702.691.7419

701.49793.6595

700.4195.5772

699.55997.744

699.08999.9972

699.462101.258

699.835102.519

700.243103.79

700.659105.062

701.076106.333

701.491107.6

701.906108.867

702.331110.165

702.88111.839

703.451113.581

704.024115.323

704.6117.064

705.175118.806

705.888120.548

707.249122.707

708.148123.787

709.086124.866

710.483126.253

711.712127.413

712.724128.369

714.064129.631

715.672130.83

716.778131.654

717.883132.478

718.989133.302

720.094134.126

721.2134.95

Method: janbu corrected

YX

702.691.7419

701.49793.6595

700.4195.5772

699.55997.744

699.08999.9972

699.462101.258

699.835102.519

700.243103.79

700.659105.062

701.076106.333

701.491107.6

701.906108.867

702.331110.165

702.88111.839

703.451113.581

704.024115.323

704.6117.064

705.175118.806

705.888120.548

707.249122.707

708.148123.787

709.086124.866

710.483126.253

711.712127.413

712.724128.369

714.064129.631

715.672130.83

716.778131.654

717.883132.478

718.989133.302

720.094134.126

721.2134.95

Method: spencer

YX

702.690.0088

702.12591.333

701.6592.6572

701.16694.0072

700.55395.8665

700.13298.1897

699.9699.9969

700.276101.885

700.625103.958

701.065106.205

701.532107.868

701.958109.384

702.522111.336

703.085113.288

703.689115.384

704.294117.48

705.002119.412

706.046121.44

707.158123.468

708.301125.496

709.69127.744

711.194129.479

712.868131.109

714.461132.659

716.032134.181

717.638135.699

719.175137.151

720.187138.109

721.2139.066

Valid/Invalid Surfaces
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Non-Circular - Forward Abutment Right 80 with Footing Non-Circular- Forward Abutment Left 80 with Footing 

Method: bishop simplified

8356Number of Valid Surfaces:

21817Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 34 surfaces

Error Code -109 reported for 2631 surfaces
Error Code -111 reported for 2 surfaces

Error Code -112 reported for 246 surfaces
Error Code -113 reported for 6 surfaces

Error Code -114 reported for 123 surfaces
Error Code -124 reported for 57 surfaces

Error Code -1000 reported for 18718 surfaces

Method: janbu corrected

8634Number of Valid Surfaces:

21539Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 71 surfaces

Error Code -109 reported for 2631 surfaces
Error Code -111 reported for 1 surface

Error Code -112 reported for 275 surfaces
Error Code -113 reported for 6 surfaces

Error Code -114 reported for 123 surfaces
Error Code -124 reported for 57 surfaces

Error Code -1000 reported for 18375 surfaces

Method: spencer

7550Number of Valid Surfaces:

22623Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 118 surfaces

Error Code -109 reported for 2631 surfaces
Error Code -111 reported for 46 surfaces

Error Code -112 reported for 252 surfaces
Error Code -113 reported for 6 surfaces

Error Code -114 reported for 123 surfaces
Error Code -124 reported for 57 surfaces

Error Code -1000 reported for 19390 surfaces

Method: bishop simplified

7255Number of Valid Surfaces:

22921Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 43 surfaces
Error Code -109 reported for 5136 surfaces

Error Code -112 reported for 150 surfaces
Error Code -113 reported for 6 surfaces

Error Code -114 reported for 98 surfaces
Error Code -121 reported for 1 surface

Error Code -124 reported for 38 surfaces
Error Code -1000 reported for 17449 surfaces

Method: janbu corrected

7985Number of Valid Surfaces:

22191Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 74 surfaces
Error Code -109 reported for 5136 surfaces

Error Code -111 reported for 3 surfaces
Error Code -112 reported for 168 surfaces

Error Code -113 reported for 6 surfaces
Error Code -114 reported for 98 surfaces

Error Code -121 reported for 1 surface
Error Code -124 reported for 38 surfaces

Error Code -1000 reported for 16667 surfaces

Method: spencer

6728Number of Valid Surfaces:

23448Number of Invalid Surfaces:

Error Codes:

Error Code -108 reported for 116 surfaces

Error Code -109 reported for 5136 surfaces
Error Code -111 reported for 37 surfaces
Error Code -112 reported for 171 surfaces

Error Code -113 reported for 6 surfaces

Error Code -114 reported for 98 surfaces
Error Code -121 reported for 1 surface

Error Code -124 reported for 38 surfaces
Error Code -1000 reported for 17845 surfaces

Error Codes

The following errors were encountered during the computation:

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-109 = Soiltype for slice base not located. This error should occur very rarely, if at all. It may occur if a very low number of slices is combined with certain soil geometries, such that the midpoint of a slice base is actually outside the soil region,even though the slip surface is wholly within the soil region.
-111 = safety factor equation did not converge

-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation. This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces with many high negative base angle slices in the passive zone.
-113 = Surface intersects outside slope limits.
-114 = Surface with Reverse Curvature.
-121 = Concave failure surface, only convex surfaces have been defined as being allowed.

-124 = A slice has a width less than the minimum acceptable value.
-1000 = No valid slip surface is generated

Slice Data

Non-Circular - Forward Abutment Right 80 with Footing Non-Circular- Forward Abutment Left 80 with Footing 

Global Minimum Query (bishop simplified) - Safety Factor: 1.24803Global Minimum Query (bishop simplified) - Safety Factor: 1.52657
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Effective

Vertical 
Stress  

[psf]

Base

Vertical 
Stress  

[psf]

Effective

Normal 
Stress  

[psf]

Pore  

Pressure  
[psf]

Base

Normal 
Stress  

[psf]

Shear  

Strength  
[psf]

Shear  

Stress  
[psf]

Base

Friction 
Angle  

[degrees]

Base  

Cohesion  
[psf]

Base  
Material

Angle

of Slice 
Base  

[degrees]

Weight  
[lbs]

Width  
[ft]

Slice  
Number

47.284747.284770.1465070.146551.905841.590236.50A-1-b-28.797265.08151.376351

141.855141.855210.440210.44155.718124.77136.50A-1-b-28.7972195.2441.376352

193.744193.744287.4220287.422212.681170.41336.50A-1-b-28.797925.96680.1340243

214.255230.423317.84916.1681334.017235.196188.45436.50A-1-b-28.7979215.1180.933574

257.464319.002360.61361.5388422.152234.185187.644330A-3a-28.7979537.5581.685115

314.973429.732431.754114.759546.513280.384224.661330A-3a-27.4658629.7831.465526

435.593598.4597.096162.807759.903387.76310.698330A-3a-27.4658876.9751.465527

563.754765.892680.262202.138882.4441.767353.971330A-3a-18.21871122.431.465528

662.276895.026799.145232.751031.89518.972415.833330A-3a-18.21871311.681.465529

1267.631509.871173.78242.2321416.01762.259610.77330A-3a8.736411903.741.2608710

1122.551353.131039.43230.5821270.01675.014540.864330A-3a8.736411706.121.2608711

1125.091344.051042.07218.9661261.03676.726542.235330A-3a8.704651691.41.2584312

1183.211390.591095.9207.3841303.28711.686570.248330A-3a8.704651749.971.2584313

1246.041441.061143.09195.0171338.11742.331594.802330A-3a9.819791813.391.2583814

1291.581473.451184.87181.8661366.73769.464616.543330A-3a9.819791854.161.2583815

1287.381500.981177.73213.5991391.33764.824612.825330A-3a10.14431888.791.2583816

1301.081549.011190.26247.9291438.19772.966619.349330A-3a10.14431949.231.2583817

1309.381582.931129.56273.5521403.12733.55587.766330A-3a17.01051383.280.87387218

1312.291602.751132.07290.4671422.54735.176589.069330A-3a17.01051400.60.87387219

1315.251622.691135.73307.4411443.17737.547590.969330A-3a16.89761418.020.87387220

1318.261642.731138.33324.4731462.8739.237592.323330A-3a16.89761435.530.87387221

1317.41661.311086.33343.9131430.24705.472565.268330A-3a22.23342805.161.6885322

1314.911670.131058.39355.221413.61783.17627.52536.50A-1-b22.233498.90130.05921823

1309.481667.21992.666357.7251350.39734.534588.55536.50A-1-b28.29351456.920.87387324

1298.871660.84984.624361.9691346.59728.582583.78636.50A-1-b28.29351451.360.87387325

1288.291656.11992.171367.8231359.99734.167588.26136.50A-1-b26.71971756.541.0606526

1277.721653.01984.035375.2851359.32728.148583.43836.50A-1-b26.71971753.251.0606527

1271.891651.57995.414379.6771375.09736.566590.18336.50A-1-b25.1011236.8140.14338928

1268.641653.541042.68384.8941427.58601.993482.355300Retained 

Soil

25.10111635.270.98895329

1263.271657.281038.27394.0071432.27599.446480.314300Retained 
Soil

25.10111638.970.98895330

1258.781663.391048.5404.6061453.11605.349485.044300Retained 
Soil

23.43851764.261.0606531

1255.161671.851045.48416.6911462.17603.606483.647300Retained 
Soil

23.43851773.231.0606532

1252.61682.531057.58429.9311487.51610.592489.245300Retained 
Soil

21.7331784.561.0606533

1251.111695.441056.32444.3271500.65609.866488.663300Retained 

Soil

21.7331798.251.0606534

1245.021698.76992.777453.7341446.51573.182459.269300Retained 
Soil

28.77711798.151.0585135

1234.351692.51984.268458.1531442.42568.27455.334300Retained 

Soil

28.77711791.531.0585136

1218.561675.56914.602456.9951371.6528.044423.102300Retained 
Soil

35.6941767.961.0551537

1197.641647.9898.9450.261349.16518.979415.839300Retained 

Soil

35.6941738.781.0551538

1172.671611.52836.389438.8531275.24482.89386.922300Retained 
Soil

40.99421641.421.0185639

1143.631566.41815.684422.7741238.46470.933377.341300Retained 
Soil

40.99421595.471.0185640

1113.151518.28781.23405.1291186.36451.044361.405300Retained 
Soil

42.56471546.451.0185641

1081.221467.14758.821385.9161144.74438.107351.039300Retained 
Soil

42.56471494.361.0185642

1046.471409.13691.81362.661054.47399.416320.037300Retained 
Soil

47.93721252.920.88915543

1008.871344.23666.955335.361002.32385.069308.541300Retained 
Soil

47.93721195.230.88915544

947.1181234.78595.608287.659883.267343.875275.534300Retained 

Soil

51.90862043.031.6545945

821.7551035.92484.799214.165698.964279.9224.273300Retained 
Soil

56.35281477.571.4263446

692.084765.819412.22973.735485.964238190.701300Retained 

Soil

55.72851233.391.6105647

619.325619.325368.8910368.891212.979170.652300Retained 
Soil

55.728532.9180.053151848

467.303467.303277.6890277.689160.324128.462300Retained 
Soil

55.8827777.4491.6637149

159.98159.9891.8691091.869153.040742.4995300Retained 
Soil

58.0367266.1581.6637150

Query 1 (bishop simplified) - Safety Factor: -1000

Effective  
Vertical 

Stress  
[psf]

Base  
Vertical 

Stress  
[psf]

Effective  
Normal 

Stress  
[psf]

Pore  

Pressure  
[psf]

Base  
Normal 

Stress  
[psf]

Shear  

Strength  
[psf]

Shear  

Stress  
[psf]

Base  
Friction 

Angle  
[degrees]

Base  

Cohesion  
[psf]

Base  

Material

Angle  
of Slice 

Base  
[degrees]

Weight  

[lbs]

Width  

[ft]

Slice  

Number

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 

Soil

N/AN/AN/A1

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A2

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 

Soil

N/AN/AN/A3

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A4

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 

Soil

N/AN/AN/A5

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A6

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A7

Global Minimum Query (janbu corrected) - Safety Factor: 1.201

Effective

Vertical 
Stress  

[psf]

Base

Vertical 
Stress  

[psf]

Effective

Normal 
Stress  

[psf]

Pore  

Pressure  
[psf]

Base

Normal 
Stress  

[psf]

Shear  

Strength  
[psf]

Shear  

Stress  
[psf]

Base

Friction 
Angle  

[degrees]

Base  

Cohesion  
[psf]

Base  
Material

Angle

of Slice 
Base  

[degrees]

Weight  
[lbs]

Width  
[ft]

Slice  
Number

34.468734.468747.7973047.797335.368123.168336.50A-1-b-29.911533.05520.9588171

103.407103.407143.3920143.392106.10469.504836.50A-1-b-29.911599.16570.9588172

162.671162.671224.2850224.285165.962108.71636.50A-1-b-29.5422113.9120.7001363

217.616239.138300.04221.5216321.563222.019145.43736.50A-1-b-29.5422291.1971.21754

313.912370.235387.70656.323444.029286.887187.92936.50A-1-b-21.4383401.1511.08345

408.245491.114504.21482.8689587.083373.099244.40336.50A-1-b-21.4383532.1231.08346

483.816584.851538.299101.035639.334398.321260.92536.50A-1-b-11.7943439.280.7510657

538.053648.874598.643110.821709.464442.972290.17536.50A-1-b-11.7943487.3670.7510658

558.478679.085621.369120.607741.976459.788301.1936.50A-1-b-11.7943510.0590.7510659

999.9841113.84874.513113.856988.369647.107423.89636.50A-1-b16.48851404.281.2608210

867.922958.49759.02190.5688849.589561.648367.91536.50A-1-b16.48851208.421.2608211

850.989923.551736.46572.5624809.027544.956356.98136.50A-1-b17.7869587.0410.63567112

865.44925.277748.97159.8371808.808554.209363.04236.50A-1-b17.7869588.1360.63567113

903.24943.719779.45840.479819.937576.767377.81936.50A-1-b18.141199.711.2713414

940.896961.883811.95420.9869832.941600.814393.57136.50A-1-b18.14611.3040.63556815

966.001973.994833.6187.99359841.611616.844404.07236.50A-1-b18.146190.63556816

980.005980.75845.7030.745086846.448625.787409.9336.50A-1-b18.1472.13160.073552217

972.763972.763839.4530839.453621.164406.90236.50A-1-b18.141161.251.1938418

973.089973.089839.7350839.735621.371407.03736.50A-1-b18.14653.2020.6713119

982.325985.164847.7052.83929850.544627.268410.936.50A-1-b18.14587.2330.59611520

988.239997.021852.8098.78165861.59631.045413.37436.50A-1-b18.14646.5630.64853721

994.4031009.38858.12714.9743873.102634.981415.95336.50A-1-b18.14654.5760.64853722

1001.381023.37864.14921.986886.135639.437418.87236.50A-1-b18.14839.210.820123

1010.031040.01898.67429.9813928.655518.85339.88300Retained 
Soil

18.14888.6840.85454124

1019.641057.86907.22738.219945.446523.788343.114300Retained 
Soil

18.14921.2260.87088525

1029.341075.88915.86146.5347962.395528.772346.379300Retained 
Soil

18.14936.9180.87088526

10391093.8923.90554.8025978.707533.417349.422300Retained 
Soil

18.2313952.530.87088627

1048.621111.64932.45563.0222995.477538.353352.655300Retained 

Soil

18.2313968.0620.87088628

1058.211129.42940.68371.21611011.9543.103355.767300Retained 
Soil

18.2805983.5480.87088429

1067.771147.16949.18679.38411028.57548.013358.983300Retained 

Soil

18.2805998.9930.87088430

1077.341164.89957.69187.55211045.24552.923362.2300Retained 
Soil

18.28051014.430.87087731

1086.911182.63966.19595.72011061.92557.833365.416300Retained 

Soil

18.28051029.870.87087732

1094.511196.26947.853101.7481049.6547.243358.479300Retained 
Soil

22.24991041.740.87088433

1100.131205.76952.717105.6351058.35550.051360.318300Retained 
Soil

22.24991050.020.87088434

1100.691204.9888.703104.21992.913513.093336.108300Retained 
Soil

32.2402867.0230.7196435

1096.151193.62885.03397.4708982.504510.974334.72300Retained 
Soil

32.2402858.9020.7196436

1091.61182.33881.36290.732972.094508.854333.332300Retained 
Soil

32.2402850.7810.7196437

1079.661155.17821.11875.5091896.627474.073310.548300Retained 
Soil

39.77891247.021.0796238

1059.161109.73797.17550.5758847.751460.251301.494300Retained 

Soil

40.98911197.961.0796239

1032.371051.12747.68518.7446766.429431.677282.776300Retained 
Soil

45.19321200.571.1423340

1008.951008.95730.7170730.717421.88276.358300Retained 

Soil

45.1932246.8580.24470141

962.56962.56687.1920687.192396.75259.896300Retained 
Soil

46.65561116.551.1601442

891.528891.528636.4810636.481367.472240.717300Retained 
Soil

46.6556851.7810.95554743

816.933816.933582.9380582.938336.56220.468300Retained 
Soil

46.70491030.911.262144

713.89713.89473.5790473.579273.421179.108300Retained 
Soil

53.3022855.681.1988145

596.05596.05395.4070395.407228.288149.543300Retained 
Soil

53.3022491.0950.82404746

464.389464.389308.0660308.066177.862116.511300Retained 
Soil

53.3022382.5760.82395847

331.707331.707220.0470220.047127.04483.2219300Retained 

Soil

53.3022273.2690.82395848

199.024199.024132.0280132.02876.226549.9332300Retained 
Soil

53.3022163.9610.82395849

66.341366.341344.0094044.009425.408816.6444300Retained 

Soil

53.302254.65380.82395850

Global Minimum Query (janbu corrected) - Safety Factor: 1.47777

: Page 5 of 11

SLIDEINTERPRET 8.009
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Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Effective
Vertical 

Stress  
[psf]

Base
Vertical 

Stress  
[psf]

Effective
Normal 

Stress  
[psf]

Pore  

Pressure  
[psf]

Base
Normal 

Stress  
[psf]

Shear  

Strength  
[psf]

Shear  

Stress  
[psf]

Base
Friction 

Angle  
[degrees]

Base  

Cohesion  
[psf]

Base  

Material

Angle
of Slice 

Base  
[degrees]

Weight  

[lbs]

Width  

[ft]

Slice  

Number

48.391848.391873.174073.17454.145745.083836.50A-1-b-28.797265.08151.376351

145.175145.175219.5210219.521162.437135.25136.50A-1-b-28.7972195.2441.376352

198.279198.279299.8250299.825221.859184.72936.50A-1-b-28.797925.96680.1340243

219.27235.438331.56616.1681347.734245.346204.28536.50A-1-b-28.7979215.1180.933574

262.42323.959373.41361.5388434.952242.497201.913330A-3a-28.7979537.5581.685115

320.569435.328445.899114.759560.658289.57241.107330A-3a-27.4658629.7831.465526

443.338606.145616.664162.807779.471400.464333.442330A-3a-27.4658876.9751.465527

569.256771.394692.505202.138894.643449.719374.454330A-3a-18.21871122.431.465528

668.745901.495813.533232.751046.28528.314439.895330A-3a-18.21871311.681.465529

1263.31505.541166.38242.2321408.62757.461630.692330A-3a8.736411903.741.2608710

1118.711349.31032.89230.5821263.47670.765558.505330A-3a8.736411706.121.2608711

1121.261340.231035.53218.9661254.5672.48559.933330A-3a8.704651691.41.2584312

1179.191386.571089.03207.3841296.41707.221588.86330A-3a8.704651749.971.2584313

1241.31436.311135.06195.0171330.08737.12613.755330A-3a9.819791813.391.2583814

1286.671468.531176.55181.8661358.42764.063636.189330A-3a9.819791854.161.2583815

1282.321495.921169.2213.5991382.8759.291632.216330A-3a10.14431888.791.2583816

1295.971543.91181.65247.9291429.58767.374638.946330A-3a10.14431949.231.2583817

1301.141574.691116.45273.5521390.01725.031603.689330A-3a17.01051383.280.87387218

1304.031594.491118.93290.4671409.4726.638605.027330A-3a17.01051400.60.87387219

1307.011614.451122.61307.4411430.05729.033607.022330A-3a16.89761418.020.87387220

1310.011634.481125.19324.4731449.66730.703608.412330A-3a16.89761435.530.87387221

1306.831650.751070.27343.9131414.18695.041578.719330A-3a22.23342805.161.6885322

1303.21658.421041.02355.221396.24770.312641.39236.50A-1-b22.233498.90130.05921823

1295.081652.81972.534357.7251330.26719.637599.19836.50A-1-b28.29351456.920.87387324

1284.591646.56964.653361.9691326.62713.805594.34236.50A-1-b28.29351451.360.87387325

1274.811642.63973.029367.8231340.85720.006599.50536.50A-1-b26.71971756.541.0606526

1264.361639.64965.053375.2851340.34714.104594.59136.50A-1-b26.71971753.251.0606527

1259.291638.97977.238379.6771356.92723.117602.09636.50A-1-b25.1011236.8140.14338928

1258.321643.211027.03384.8941411.93592.957493.719300Retained 

Soil

25.10111635.270.98895329

1252.9916471022.68394.0071416.69590.448491.63300Retained 
Soil

25.10111638.970.98895330

1249.161653.761033.72404.6061438.32596.819496.935300Retained 
Soil

23.43851764.261.0606531

1245.561662.251030.74416.6911447.43595.1495.504300Retained 
Soil

23.43851773.231.0606532

1243.661673.61043.67429.9311473.6602.565501.719300Retained 
Soil

21.7331784.561.0606533

1242.181686.511042.43444.3271486.76601.848501.122300Retained 
Soil

21.7331798.251.0606534

1233.531687.26975.868453.7341429.6563.416469.122300Retained 
Soil

28.77711798.151.0585135

1222.951681.1967.5458.1531425.65558.587465.102300Retained 

Soil

28.77711791.531.0585136

1204.761661.75895.49456.9951352.49517.01430.483300Retained 
Soil

35.6941767.961.0551537

1184.071634.33880.112450.261330.37508.134423.092300Retained 

Soil

35.6941738.781.0551538

1157.441596.29816.36438.8531255.21471.325392.444300Retained 
Soil

40.99421641.421.0185639

1128.771551.55796.143422.7741218.92459.655382.727300Retained 
Soil

40.99421595.471.0185640

1098.131503.26761.793405.1291166.92439.823366.214300Retained 
Soil

42.56471546.451.0185641

1066.641452.55739.949385.9161125.86427.208355.71300Retained 
Soil

42.56471494.361.0185642

1030.471393.13672.31362.661034.97388.16323.197300Retained 
Soil

47.93721252.920.88915543

993.4561328.82648.164335.36983.524374.217311.588300Retained 
Soil

47.93721195.230.88915544

931.3111218.97577.278287.659864.937333.291277.511300Retained 

Soil

51.90862043.031.6545945

806.651020.81468.367214.165682.532270.413225.157300Retained 
Soil

56.35281477.571.4263446

679.531753.266398.44273.735472.177230.041191.541300Retained 

Soil

55.72851233.391.6105647

608.093608.093356.5550356.555205.857171.405300Retained 
Soil

55.728532.9180.053151848

458.799458.799268.3720268.372154.944129.012300Retained 

Soil

55.8827777.4491.6637149

156.93156.9388.6402088.640251.176442.6115300Retained 
Soil

58.0367266.1581.6637150

Query 1 (janbu corrected) - Safety Factor: -1000

Effective  
Vertical 

Stress  
[psf]

Base  
Vertical 

Stress  
[psf]

Effective  
Normal 

Stress  
[psf]

Pore  

Pressure  
[psf]

Base  
Normal 

Stress  
[psf]

Shear  

Strength  
[psf]

Shear  

Stress  
[psf]

Base  
Friction 

Angle  
[degrees]

Base  

Cohesion  
[psf]

Base  

Material

Angle  
of Slice 

Base  
[degrees]

Weight  

[lbs]

Width  

[ft]

Slice  

Number

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 

Soil

N/AN/AN/A1

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A2

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 

Soil

N/AN/AN/A3

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A4

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 

Soil

N/AN/AN/A5

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A6

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A7

Global Minimum Query (spencer) - Safety Factor: 1.33303

Global Minimum Query (spencer) - Safety Factor: 1.61947
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Effective
Vertical 

Stress  
[psf]

Base
Vertical 

Stress  
[psf]

Effective
Normal 

Stress  
[psf]

Pore  

Pressure  
[psf]

Base
Normal 

Stress  
[psf]

Shear  

Strength  
[psf]

Shear  

Stress  
[psf]

Base
Friction 

Angle  
[degrees]

Base  

Cohesion  
[psf]

Base  

Material

Angle
of Slice 

Base  
[degrees]

Weight  

[lbs]

Width  

[ft]

Slice  

Number

33.549733.549740.6917040.691730.110222.587836.50A-1-b-17.546420.73361.024291

100.649100.649122.0750122.07590.330767.763436.50A-1-b-17.546462.20071.024292

169.8169.8206.8490206.849153.06114.82136.50A-1-b-17.8833104.2461.025543

238.896238.896291.0220291.022215.345161.54636.50A-1-b-17.8833146.6671.025544

306.705306.705376.9480376.948278.927209.24336.50A-1-b-18.5569146.1920.8091535

357.969370.017439.95212.0478452325.547244.21636.50A-1-b-18.5569250.6271.132016

383.986412.493468.96828.5069497.475347.018260.32336.50A-1-b-18.0792107.9140.425157

414.573465.376492.97350.8032543.776320.14240.16330A-3a-18.0792532.9321.726978

469.01542.146499.84373.1363572.979324.602243.507330A-3a-7.21643455.9421.07669

569.027651.046606.43582.0194688.454393.823295.434330A-3a-7.21643546.2881.076610

646.107735.553675.6389.4453765.075438.759329.144330A-3a-5.12548588.3921.0036811

696.477791.891728.30195.4141823.715472.965354.804330A-3a-5.12548633.2891.0036812

1294.391388.61215.4794.211309.68789.333592.134330A-3a7.592211295.161.0513913

1119.931205.771051.6585.83321137.48682.947512.327330A-3a7.592211125.371.0513914

1111.631189.121044.4377.48851121.92678.259508.81330A-3a7.523921109.941.0533315

1146.151215.321076.8669.17591146.03699.316524.606330A-3a7.523921132.551.0533316

1196.521248.671089.6852.15831141.84707.645530.855330A-3a11.37922392.762.1069317

1180.631218.891006.838.25611045.06653.823490.479330A-3a19.5153112.2730.095648218

1214.951241.221015.2226.26821041.49751.225563.54736.50A-1-b19.51531175.121.0058919

1192.691230.8996.61738.11371034.73737.458553.21936.50A-1-b19.51531167.631.0058920

1182.031236.55980.58554.51091035.1725.591544.31736.50A-1-b20.30941253.791.0661321

1177.81248.68977.06970.87861047.95722.99542.36636.50A-1-b20.30941269.411.0661322

1190.381285.081003.6494.69761098.34742.658557.1236.50A-1-b18.52992165.621.7836723

1142.761255.66997.893112.8991110.79576.135432.2300Retained 
Soil

18.5299360.9570.29270524

1160.941296.871027.34135.9261163.27593.137444.954300Retained 
Soil

16.71272618.012.0762125

1182.611362.051058.88179.4451238.32611.344458.612300Retained 
Soil

15.09862806.622.1338126

1172.751396.211037.32223.4561260.78598.898449.276300Retained 
Soil

16.77452924.242.1341527

1167.921422.321027.26254.3971281.65593.085444.915300Retained 
Soil

17.54511501.791.0670628

1169.171443.541028.35274.371302.72593.717445.389300Retained 
Soil

17.54511526.911.0670629

1147.041441.43992.817294.3931287.21573.201429.999300Retained 

Soil

19.73091815.921.249530

1145.421459.88991.41314.4681305.88572.39429.39300Retained 
Soil

19.73091842.411.249531

1085.821415.97901.773330.1551231.93520.637390.567300Retained 

Soil

25.23081858.721.2497532

1076.931418.39894.395341.4561235.85516.381387.374300Retained 
Soil

25.23081864.121.2497533

1061.641419.75880.476358.1071238.58508.343381.344300Retained 

Soil

25.41133743.222.4996734

1012.451384.07817.223371.6251188.85471.825353.949300Retained 
Soil

28.87961871.671.2499835

999.1181375.78806.463376.6611183.12465.611349.288300Retained 
Soil

28.879618621.2499836

935.0751312.35722.478377.2731099.75417.123312.913300Retained 
Soil

34.19271424.530.96554337

920.1411293.6710.94373.461084.4410.461307.916300Retained 
Soil

34.19271404.460.96554338

886.641254.75673.568368.1121041.68388.885291.73300Retained 

Soil

36.14341381.540.96554339

870.1241231.35661.022361.2291022.25381.639286.294300Retained 
Soil

36.14341355.770.96554340

802.491152.02579.186349.528928.714334.394250.853300Retained 

Soil

41.67481321.650.96598541

781.8581114.87564.297333.009897.306325.796244.403300Retained 
Soil

41.67481277.960.96598542

705.2911010.18494.379304.886799.265285.429214.12300Retained 

Soil

44.56742114.761.7258743

609.19809.651404.318200.461604.779233.433175.115300Retained 
Soil

49.47771707.471.6913844

558.663635.632370.75376.9691447.722214.055160.578300Retained 
Soil

49.48461305.81.6913845

532.352539.957355.5757.60455363.18205.292154.004300Retained 
Soil

48.9384135.7260.21252546

471.116471.116314.6740314.674181.677136.289300Retained 
Soil

48.9384552.1730.99392947

342.603342.603228.8360228.836132.11999.1118300Retained 
Soil

48.9382487.4081.2064548

205.017205.017138.3230138.32379.860759.9092300Retained 
Soil

48.0676289.9251.2063549

68.257368.257346.1831046.183126.663820.0024300Retained 

Soil

47.818996.35821.2063350

Query 1 (spencer) - Safety Factor: 1.49694

Effective  

Vertical 
Stress  

[psf]

Base  

Vertical 
Stress  

[psf]

Effective  

Normal 
Stress  

[psf]

Pore  
Pressure  

[psf]

Base  

Normal 
Stress  

[psf]

Shear  
Strength  

[psf]

Shear  
Stress  
[psf]

Base  

Friction 
Angle  

[degrees]

Base  
Cohesion  

[psf]

Base  
Material

Angle  

of Slice 
Base  

[degrees]

Weight  
[lbs]

Width  
[ft]

Slice  
Number

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A1

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A2

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A3

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A4

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A5

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 

Soil

N/AN/AN/A6

N/AN/AN/AN/AN/AN/AN/AN/AN/ARetained 
Soil

N/AN/AN/A7

Interslice Data

Non-Circular - Forward Abutment Right 80 with Footing Non-Circular- Forward Abutment Left 80 with Footing 

Global Minimum Query (bishop simplified) - Safety Factor: 1.24803Global Minimum Query (bishop simplified) - Safety Factor: 1.52657
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Interslice

Force Angle  
[degrees]

Interslice

Shear Force  
[lbs]

Interslice

Normal Force  
[lbs]

Y

coordinate - Bottom  
[ft]

X

coordinate  
[ft]

Slice  

Number

000698.488.63211

00110.312697.64390.00852

00441.248696.88791.38483

00485.263696.81391.51894

00832.608696.392.45245

001539.85695.37494.13756

002285.41694.61295.60317

003319.62693.8597.06868

004264693.36898.53419

005371.15692.88599.999610

005866.86693.079101.2611

006302.73693.273102.52112

006742.11693.466103.7813

007208.61693.658105.03814

007665.63693.876106.29715

008143.77694.094107.55516

008601.65694.319108.81317

009057.19694.544110.07218

009195.69694.812110.94619

009330.14695.079111.81920

009463.46695.344112.69321

009592.74695.61113.56722

009560696.3115.25623

009562.94696.324115.31524

009442.02696.795116.18925

009318.72697.265117.06326

009216.53697.799118.12327

009109.59698.333119.18428

009101.84698.4119.32729

008917.49698.863120.31630

008728.94699.327121.30531

008575.2699.786122.36632

008415.82700.246123.42733

008305.82700.669124.48734

008189.65701.092125.54835

007834.82701.673126.60636

007478.2702.255127.66537

006884.91703.013128.7238

006300.96703.771129.77539

005566.16704.656130.79440

004854.17705.541131.81241

004112.48706.477132.83142

003399.18707.412133.84943

002644.73708.397134.73944

001931.44709.383135.62845

00522.903711.493137.28246

00-655.088713.636138.70947

00-1496.54716140.31948

00-1516.25716.078140.37249

00-1984.45718.534142.03650

000721.2143.751

Query 1 (bishop simplified) - Safety Factor: -1000

Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

N/AN/AN/AN/AN/A1

N/AN/AN/AN/AN/A2

N/AN/AN/AN/AN/A3

N/AN/AN/AN/AN/A4

N/AN/AN/AN/AN/A5

N/AN/AN/AN/AN/A6

N/AN/AN/AN/AN/A7

N/AN/AN/AN/AN/A8

Global Minimum Query (janbu corrected) - Safety Factor: 1.201

Interslice  

Force Angle  
[degrees]

Interslice  

Shear Force  
[lbs]

Interslice  

Normal Force  
[lbs]

Y  

coordinate - Bottom  
[ft]

X  

coordinate  
[ft]

Slice  

Number

000698.488.63211

00120.181697.64390.00852

00480.726696.88791.38483

00528.678696.81391.51894

00906.358696.392.45245

001664.69695.37494.13756

002460.91694.61295.60317

003565.18693.8597.06868

004569.98693.36898.53419

005748.12692.88599.999610

006305.9693.079101.2611

006796.72693.273102.52112

007291.1693.466103.7813

007815.43693.658105.03814

008332.54693.876106.29715

008872.96694.094107.55516

009392.69694.319108.81317

009910.73694.544110.07218

0010090.2694.812110.94619

0010265.7695.079111.81920

0010440.2695.344112.69321

0010610.8695.61113.56722

0010655.5696.3115.25623

0010661.4696.324115.31524

0010582.6696.795116.18925

0010501.1697.265117.06326

0010449.5697.799118.12327

0010392.7698.333119.18428

0010391.7698.4119.32729

0010247.6698.863120.31630

0010099.2699.327121.30531

009988.42699.786122.36632

009871.85700.246123.42733

009804.73700.669124.48734

009731.37701.092125.54835

009418.98701.673126.60636

009104.44702.255127.66537

008553.7703.013128.7238

008011.58703.771129.77539

007317.99704.656130.79440

006646.18705.541131.81241

005944.23706.477132.83142

005269.52707.412133.84943

004549.93708.397134.73944

003870.24709.383135.62845

002524.17711.493137.28246

001396.99713.636138.70947

00603.251716140.31948

00584.956716.078140.37249

00150.137718.534142.03650

000721.2143.751

Query 1 (janbu corrected) - Safety Factor: -1000

Interslice

Force Angle  
[degrees]

Interslice

Shear Force  
[lbs]

Interslice

Normal Force  
[lbs]

Y

coordinate - Bottom  
[ft]

X

coordinate  
[ft]

Slice  

Number

000702.691.74191

0048.5687702.04892.70072

00194.275701.49793.65953

00359.351701.194.35974

00758.218700.4195.57725

001150.62699.98596.66066

001665.04699.55997.7447

001961.18699.40298.4958

002290.28699.24699.24619

002632.75699.08999.997210

002798.1699.462101.25811

002944.69699.835102.51912

003006.52700.039103.15413

003072.24700.243103.7914

003210.83700.659105.06215

003287.42700.868105.69716

003368.86701.076106.33317

003378.6701.1106.40618

003535.81701.491107.619

003624.25701.711108.27120

003702.96701.906108.86721

003787.86702.119109.51622

003871.98702.331110.16523

003977.24702.6110.98524

004007.55702.88111.83925

004036.47703.165112.7126

004063.39703.451113.58127

004086.8703.737114.45228

004108.21704.024115.32329

004126.79704.312116.19430

004143.37704.6117.06431

004157.95704.887117.93532

004170.53705.175118.80633

004108.62705.531119.67734

004045.19705.888120.54835

003836.28706.342121.26836

003631.1706.795121.98737

003429.65707.249122.70738

002958.84708.148123.78739

002488.88709.086124.86640

001930.3710.236126.00941

001817.88710.483126.25342

001274.56711.712127.41343

00860.074712.724128.36944

00357.325714.064129.63145

00-189.789715.672130.8346

00-503.79716.778131.65447

00-748.406717.883132.47848

00-923.132718.989133.30249

00-1027.97720.094134.12650

000721.2134.9551

Global Minimum Query (janbu corrected) - Safety Factor: 1.47777

Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

000702.691.74191

0051.7907702.04892.70072

00207.163701.49793.65953

00383.129701.194.35974

00807.329700.4195.57725

001222.27699.98596.66066

001766.01699.55997.7447

002079.66699.40298.4958

002428.23699.24699.24619

002790.91699.08999.997210

002994.67699.462101.25811

003174.6699.835102.51912

003252.78700.039103.15413

003335.14700.243103.7914

003508.39700.659105.06215

003603.02700.868105.69716

003702.99701.076106.33317

003714.91701.1106.40618

003907.17701.491107.619

004015.31701.711108.27120

004111.7701.906108.86721

004215.94702.119109.51622

004319.52702.331110.16523

004449.57702.6110.98524

004501.53702.88111.83925

004552.71703.165112.7126

004602.12703.451113.58127

004648.22703.737114.45228

004692.54704.024115.32329

004734.22704.312116.19430

004774.11704.6117.06431

004812.22704.887117.93532

004848.54705.175118.80633

004810.46705.531119.67734

004770.99705.888120.54835

004582.61706.342121.26836

004397.86706.795121.98737

004216.76707.249122.70738

003778.31708.148123.78739

003340.54709.086124.86640

002817.16710.236126.00941

002712.11710.483126.25342

002202.9711.712127.41343

001814.44712.724128.36944

001343.22714.064129.63145

00825.773715.672130.8346

00528.799716.778131.65447

00297.448717.883132.47848

00132.198718.989133.30249

0033.0473720.094134.12650

000721.2134.9551

Global Minimum Query (spencer) - Safety Factor: 1.61947
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Interslice
Force Angle  

[degrees]

Interslice
Shear Force  

[lbs]

Interslice
Normal Force  

[lbs]

Y
coordinate - Bottom  

[ft]

X
coordinate  

[ft]

Slice  

Number

N/AN/AN/AN/AN/A1

N/AN/AN/AN/AN/A2

N/AN/AN/AN/AN/A3

N/AN/AN/AN/AN/A4

N/AN/AN/AN/AN/A5

N/AN/AN/AN/AN/A6

N/AN/AN/AN/AN/A7

N/AN/AN/AN/AN/A8

Global Minimum Query (spencer) - Safety Factor: 1.33303

Interslice  
Force Angle  

[degrees]

Interslice  
Shear Force  

[lbs]

Interslice  
Normal Force  

[lbs]

Y  
coordinate - Bottom  

[ft]

X  
coordinate  

[ft]

Slice  
Number

000698.487.61131

20.57513.63236.3154698.07688.63562

20.57554.5282145.262697.75289.65993

20.575124.425331.466697.42190.68544

20.575222.765593.442697.0991.71095

20.5751324.756865.143696.81992.52016

20.575493.011313.37696.43993.65217

20.575560.4731493.09696.394.07738

20.5751831.2392214.4695.73695.80429

20.5751958.9682554.67695.696.880810

20.5751113.592966.59695.46497.957411

20.57511263.463365.82695.37498.961112

20.57511424.973796.08695.28499.964813

20.57511589.774235.11695.424101.01614

20.5751732.134614.36695.564102.06815

20.57511874.734994.23695.703103.12116

20.57512022.315387.38695.842104.17417

20.57512260.416021.68696.266106.28118

20.5752264.726033.17696.3106.37719

20.57512338.146228.74696.657107.38320

20.5752408.556416.33697.013108.38921

20.57512473.086588.23697.408109.45522

20.5752534.926752.98697.802110.52123

20.57512661.467090.07698.4112.30524

20.57512668.047107.6698.498112.59725

20.57512742.617306.25699.122114.67326

20.57512842.357571.95699.697116.80727

20.57512897.827719.72700.34118.94128

20.57512913.727762.08700.678120.00829

20.57512927.157797.85701.015121.07530

20.5752912.297758.28701.463122.32531

20.57512894.017709.58701.912123.57432

20.57512804.917472.2702.5124.82433

20.5752713.437228.52703.089126.07434

20.57512519.136710.9704.277128.57435

20.57512377.536333.68704.966129.82436

20.57512235.235954.59705.656131.07437

20.57512077.835535.28706.312132.03938

20.57511922.45121.22706.968133.00539

20.57511752.384668.3707.673133.9740

20.57511585.544223.84708.378134.93641

20.5751376.723667.56709.238135.90242

20.57511175.713132.06710.098136.86843

20.5751804.3812142.85711.798138.59444

20.5751466.3371242.31713.777140.28545

20.5751235.641627.742715.756141.97646

20.575214.669571.874716142.18947

20.5751130.753348.323717.141143.18348

20.57556.6802150.995718.526144.38949

20.575114.07837.5034719.869145.59650

000721.2146.80251

Query 1 (spencer) - Safety Factor: 1.49694

Interslice  

Force Angle  
[degrees]

Interslice  

Shear Force  
[lbs]

Interslice  

Normal Force  
[lbs]

Y  

coordinate - Bottom  
[ft]

X  

coordinate  
[ft]

Slice  

Number

N/AN/AN/AN/AN/A1

N/AN/AN/AN/AN/A2

N/AN/AN/AN/AN/A3

N/AN/AN/AN/AN/A4

N/AN/AN/AN/AN/A5

N/AN/AN/AN/AN/A6

N/AN/AN/AN/AN/A7

N/AN/AN/AN/AN/A8

Entity Information

Group: Non-Circular- Forward Abutment Left 80 with Footing 

Shared Entities
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CoordinatesType

YX

6500

650200

675.3200

686.3200

696.3200

702.6200

721.2200

721.2130.998

707.2103

707.2101

707.2100

704.6100

704.699

702.695

702.687.504

702.680.68

702.60

696.30

686.30

675.30

External Boundary

YX

707.2101

702.6101

702.6107

702.6114.702

702.6200

Material Boundary

YX

686.30

686.3200
Material Boundary

YX

675.30

675.3200
Material Boundary

YX

696.30

696.3200
Material Boundary

YX

701.1100

701.1107

702.6107

Material Boundary

YX

701.1100

704.6100
Material Boundary

Scenario-based Entities

Master ScenarioCoordinatesType

Assigned to materials:

A-1-b

Retained Soil

A-4b

A-3a

A-6a

YX

701.1-2.77556e-17

701.1107

716138

716200

Water Table

Group: Non-Circular - Forward Abutment Right 80 with Footing 

Shared Entities

CoordinatesType

YX

6500

650200

675.3200

686.3200

696.3200

698.4200

721.2200

721.2137.399

704103

704101

704100

702.6100

700.4100

700.499

698.495

698.487.819

698.40

696.30

686.30

675.30

External Boundary

YX

698.4100

700.4100
Material Boundary

YX

686.30

686.3200
Material Boundary

YX

675.30

675.3200
Material Boundary

YX

696.30

696.3200
Material Boundary

YX

696.9100

698.4100
Material Boundary

YX

696.9100

696.9107

698.4107

Material Boundary

YX

704101

698.4101

698.4107

698.4200

Material Boundary

: Page 10 of 11

SLIDEINTERPRET 8.009

Forward Abutment Stability.slmd
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Scenario-based Entities

Master ScenarioCoordinatesType

Assigned to materials:

A-1-b

Retained Soil

A-4b

A-3a

A-6a

YX

696.30

696.9107

716138

716200

Water Table
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RECOMMENDED GEOTECHNICAL PLAN NOTES 

[605.3-2] ITEM 203 EMBANKMENT, AS PER PLAN: PLACE AND COMPACT EMBANKMENT MATERIAL 
IN 6-IN LIFTS FOR THE CONSTRUCTION OF THE BRIDGE APPROACH EMBANKMENT ALONG C.R. 97 
(E. SCHAAF RD.). 

[606.2-1] PILE DESIGN LOADS (ULTIMATE BEARING VALUE):  

PIER PILES: 
THE ULTIMATE BEARING VALUE IS 436 KIPS PER PILE  
16-INCH DIAMETER CIP PILES 100 FEET LONG, ORDER LENGTH 
1 DYNAMIC LOAD TESTING ITEM, AS PER PLAN 
1 RESTRIKE ITEM, AS PER PLAN 
PROVIDE PLAIN CYLINDRICAL CASINGS WITH A MINIMUM PILE WALL THICKNESS OF 0.312 INCH 
FOR THE CAST-IN-PLACE REINFORCED CONCRETE PILES. 

[606.7-3] ITEM SPECIAL - STRUCTURE: PRECONSTRUCTION CONDITION SURVEY: 
BEFORE PILE DRIVING BEGINS, CONDUCT A CONDITION SURVEY OF THE THREE (3) RESIDENTIAL 
BUILDING STRUCTURES ON EAST SCHAAF ROAD AT STATIONS 214+70, 217+35, AND 218+15, WHICH 
ARE LOCATED WITHIN 200-FT OF THE PILE DRIVING WORK. THE PURPOSE OF THE SURVEY IS TO 
DOCUMENT THE CONDITION OF THE BUILDINGS PRIOR TO PILE DRIVING, SO THAT CLAIMS OF 
DAMAGE CAUSED BY THE PILE DRIVING CAN BE VERIFIED. 

RETAIN AN EXPERIENCED VIBRATION SPECIALIST TO PERFORM OR SUPERVISE THE CONDITION 
SURVEY. USE A VIBRATION SPECIALIST WHO MEETS ONE OF THE FOLLOWING CRITERIA: 1) IS A 
REGISTERED ENGINEER WITH AT LEAST TWO YEARS OF PROVEN EXPERIENCE IN MONITORING 
VIBRATIONS ON SIMILAR CONSTRUCTION PROJECTS, OR 2) HAS AT LEAST FIVE YEARS OF PROVEN 
EXPERIENCE IN MONITORING VIBRATIONS ON SIMILAR CONSTRUCTION PROJECTS. DO NOT USE A 
VIBRATION SPECIALIST THAT IS AN EMPLOYEE OF THE CONTRACTOR. 

SUBMIT A RESUME OF THE CREDENTIALS OF THE PROPOSED VIBRATION SPECIALIST AT OR 
BEFORE THE PRECONSTRUCTION MEETING. INCLUDE IN THE RESUME A LIST OF CONSTRUCTION 
PROJECTS ON WHICH THE VIBRATION SPECIALIST WAS RESPONSIBLY IN CHARGE OF MONITORING 
THE VIBRATIONS. LIST A DESCRIPTION OF THE PROJECTS, WITH DETAILS OF THE VIBRATION 
INTERPRETATIONS MADE ON THE PROJECT. LIST THE NAMES AND TELEPHONE NUMBERS OF 
PROJECT OWNERS WITH SUFFICIENT KNOWLEDGE OF THE PROJECTS TO VERIFY THE SUBMITTED 
INFORMATION. OBTAIN THE ENGINEER’S ACCEPTANCE OF THE VIBRATION SPECIALIST BEFORE 
BEGINNING ANY PILE DRIVING WORK. ALLOW 30 DAYS FOR THE REVIEW OF THIS 
DOCUMENTATION. 

RECORD THE CONDITION OF EXISTING STRUCTURES AND BUILDING MATERIALS, USING WRITTEN 
TEXT, PHOTOGRAPHS, AND VIDEO RECORDINGS. INSPECT INTERIOR WALLS, CEILINGS, AND 
FLOORS THAT ARE ACCESSIBLE.  INSPECT THE EXTERIOR OF THE BUILDING THAT IS VISIBLE FROM 
GROUND LEVEL.  ALSO RECORD THE LOCATION, SIZE, AND TYPE OF ALL CRACKS AND OTHER 
STRUCTURAL DEFICIENCIES. 

IF OWNERS OR OCCUPANTS FAIL TO ALLOW ACCESS TO THE PROPERTY FOR THE 
PRECONSTRUCTION CONDITION SURVEY, SEND A CERTIFIED LETTER TO THE OWNER OR 
OCCUPANT.  DOCUMENT THE NOTIFICATION EFFORT AND THE CERTIFIED LETTER IN THE REPORT. 
SUBMIT THREE COPIES OF A REPORT TO THE ENGINEER THAT SUMMARIZES THE 
PRECONSTRUCTION CONDITION OF THE BUILDINGS AND THAT IDENTIFIES AREAS OF CONCERN. 
THE DEPARTMENT WILL PAY FOR THIS ITEM AT THE CONTRACT LUMP SUM PRICE FOR ITEM 
SPECIAL – STRUCTURE: PRECONSTRUCTION CONDITION SURVEY.  
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[606.7-4] PILES DRIVEN TO FULL ESTIMATED LENGTH WITH PILE/SOIL SETUP 
THE ULTIMATE BEARING VALUE (UBV) IS 436 KIPS PER PILE FOR THE 16-INCH DIAMETER CIP PIER 
PILES. PART OF THE UBV WILL BE ACHIEVED THROUGH PILE/SOIL SETUP, WHICH IS A TIME 
DEPENDENT INCREASE IN RESISTANCE THAT OCCURS IN SOME SOILS. 

NOTIFY THE ENGINEER AT LEAST 5 DAYS BEFORE DRIVING PILES SO THAT THE ENGINEER CAN 
NOTIFY THE DISTRICT GEOTECHNICAL ENGINEER, THE OFFICE OF CONSTRUCTION 
ADMINISTRATION, AND THE OFFICE OF GEOTECHNICAL ENGINEERING. 

DRIVE THE FIRST TWO PILES AT THE PIER PILES TO THE FULL ESTIMATED LENGTH OF 95 FEET. 
PERFORM DYNAMIC LOAD TESTING ON BOTH PILES WHILE DRIVING AT EACH SUBSTRUCTURE. 
AFTER DRIVING AND TESTING THE FIRST TWO PILES, DRIVE THE REMAINING PILES IN THE 
SUBSTRUCTURE TO THE SAME DEPTH AS THE FIRST TWO PILES. AFTER DRIVING ALL PILES TO THE 
ESTIMATED LENGTH AT THE PIERS, CEASE ALL DRIVING OPERATIONS AT THE SUBSTRUCTURE FOR 
A PERIOD OF 7 DAYS. INCLUDE THE WAITING PERIOD AS A SEPARATE ACTIVITY IN THE PROGRESS 
SCHEDULE. AFTER THE WAITING PERIOD, PERFORM PILE RESTRIKES ON BOTH OF THE FIRST TWO 
PILES (ONE RESTRIKE ITEM). 

SUBMIT ALL TEST RESULTS TO THE ENGINEER. IF THE RESTRIKE TEST RESULTS INDICATE THAT 
BOTH PILES ACHIEVED THE REQUIRED UBV, ALL PILES IN THE SUBSTRUCTURE MAY BE ACCEPTED 
BY THE ENGINEER. 

IF THE RESTRIKE TEST RESULTS INDICATE THAT EITHER OF THE TWO PILES DID NOT ACHIEVE THE 
REQUIRED UBV, IMMEDIATELY NOTIFY THE ENGINEER SO THAT THE ENGINEER CAN NOTIFY THE 
DISTRICT GEOTECHNICAL ENGINEER, THE OFFICE OF CONSTRUCTION ADMINISTRATION, AND THE 
OFFICE OF GEOTECHNICAL ENGINEERING. THE ENGINEER WILL REVIEW THE TEST RESULTS AND 
ESTABLISH ADDITIONAL RESTRIKE TESTING OR DRIVING CRITERIA FOR THE PILING IN THE 
SUBSTRUCTURE WITH THE ASSISTANCE OF THE DISTRICT GEOTECHNICAL ENGINEER, THE OFFICE 
OF CONSTRUCTION ADMINISTRATION, AND THE OFFICE OF GEOTECHNICAL ENGINEERING. 

IF DIRECTED BY THE ENGINEER, PERFORM ADDITIONAL RESTRIKE TESTING OR DRIVE ALL PILES 
IN THE SUBSTRUCTURE TO THE ESTABLISHED DRIVING CRITERIA. THE DEPARTMENT WILL PAY 
FOR SPLICING OF THE PILES BEYOND THE ESTIMATED LENGTH PROVIDED IN THE PLANS UNDER 
C&MS 109.05 WITH A NEGOTIATED PRICE PER SPLICE. 

THIS PLAN NOTE INCLUDES A QUANTITY OF ONE EACH ITEM 523 DYNAMIC LOAD TESTING, AS PER 
PLAN AND A QUANTITY OF ONE EACH ITEM 523 RESTRIKE, AS PER PLAN PER EACH SUBSTRUCTURE 
UNIT WITH PILE FOUNDATIONS. 

FRICTION TANGENT DRILLED SHAFTS: 

FRICTION DRILLED SHAFTS: THE MAXIMUM FACTORED LOAD TO BE SUPPORTED BY EACH 
DRILLED SHAFT IS 122 KIPS AT THE ABUTMENTS. THIS LOAD IS RESISTED BY FRICTIONAL SIDE 
RESISTANCE ALONG THE LENGTH OF THE DRILLED SHAFT. AT THE REAR ABUTMENT, THE 
FACTORED SIDE RESISTANCE IS 255 KIPS, ASSUMED TO ACT ALONG THE BOTTOM 36 FEET OF THE 
DRILLED SHAFT. AT THE FORWARD ABUTMENT, THE FACTORED SIDE RESISTANCE IS 177 KIPS, 
ASSUMED TO ACT ALONG THE BOTTOM 26 FEET OF THE DRILLED SHAFT. 

LATERALLY LOADED DRILLED SHAFTS: THE MAXIMUM FACTORED LATERAL LOAD AND BENDING 
MOMENT ACTING AT THE TOP OF EACH DRILLED SHAFT FROM THE SUPERSTRUCTURE ARE 19 KIPS 
AND 64 KIP-FEET, RESPECTIVELY. THE MAXIMUM FACTORED LATERAL LOAD TO BE SUPPORTED 
BY EACH DRILLED SHAFT FROM EARTH LOADING BEHIND THE EXPOSED PORTION OF THE 
DRILLED SHAFT IS 86 KIPS ACTING AT 14.7 FEET BELOW THE TOP OF SHAFT AT THE REAR 
ABUTMENT AND 27 KIPS ACTING AT 8.3 FEET BELOW THE TOP OF SHAFT AT THE FORWARD 
ABUTMENT.  
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THESE LOADS AND MOMENTS PRODUCE A MAXIMUM FACTORED BENDING MOMENT OF 1123 KIP-
FEET AND A MAXIMUM FACTORED SHEAR OF 105 KIPS WITHIN THE DRILLED SHAFT AT THE REAR 
ABUTMENT. AT THE FORWARD ABUTMENT, THESE LOADS AND MOMENTS PRODUCE A MAXIMUM 
FACTORED BENDING MOMENT OF 422 KIP-FEET AND A MAXIMUM FACTORED SHEAR OF 46 KIPS 
WITHIN THE DRILLED SHAFT. 

ITEM 524 – DRILLED SHAFTS, 48” DIAMETER ABOVE BEDROCK, AS PER PLAN: 

THIS WORK CONSISTS OF FURNISHING AND INSTALLING DRILLED SHAFTS FOR THE TANGENT 
DRILLED SHAFT WALLS. THE CONTRACTOR SHALL PROVIDE ALL LABOR, MATERIALS, AND 
EQUIPMENT TO INSTALL THE DRILLED SHAFTS AS DETAILED IN THE PLANS IN ACCORDANCE 
WITH THE REQUIREMENTS OF ODOT C&MS SECTION 524, AND WITH THE ADDITIONAL 
REQUIREMENTS DEFINED BELOW.  

ANTICIPATED DRILLED SHAFT DEFLECTIONS: 
TANGENT DRILLED SHAFTS ("SHAFT", "SHAFTS") ARE INCORPORATED AS WALLS IN VARIOUS 
STRUCTURAL ELEMENTS FOR THIS BRIDGE. AS DESIGNED AND DETAILED THE SHAFTS ARE 
EXPECTED TO DEFLECT UNDER THE APPLIED PERMANENT LOADS (DC, DW, EP) AND TRANSIENT 
LOADS (LL, LS, TU) AT THE SERVICE LIMIT STATE. 

THE MAXIMUM ANTICIPATED DEFLECTION AT THE TOP OF SHAFT DUE TO PERMANENT LOADS 
ARE AS FOLLOWS: 
WALL 1  1.25 INCHES   SHAFTS 1 THROUGH 54 
WALL 2  0.125 INCHES  SHAFTS 75 THROUGH 114 

PERMANENT LOAD DEFLECTIONS ARE ASSUMED TO OCCUR FOLLOWING REMOVAL OF SOIL IN 
FRONT OF THE TANGENT SHAFT WALLS. 
A "SONOTUBE" MAY BE NEEDED TO AID IN FORMING THE TOP SECTION OF THE DRILLED SHAFTS 
THAT ARE EXPOSED TO OPEN AIR AND ARE NOT ENTIRELY ENCASED IN SOIL. THE CONTRACTOR 
MAY USE OTHER MEANS AND METHODS TO COMPLETE THIS WORK. ALTERNATE METHODS SHALL 
BE APPROVED BY THE ENGINEER. 
ANY FORMWORK USED FOR THE DRILLED SHAFT CONCRETE ABOVE GRADE MUST BE 
COMPLETELY REMOVED. 
SEQUENCE OF INSTALLATION: INSTALL THE DRILLED SHAFTS IN A SEQUENCE SUCH THAT NO 
DRILLED SHAFT IS INSTALLED WITHIN SIX DRILLED SHAFT DIAMETERS OF EITHER AN OPEN 
DRILLED SHAFT EXCAVATION OR A DRILLED SHAFT IN WHICH THE CONCRETE HAS LESS THAN A 
48-HOUR CURE. INSTALLING THE SHAFTS IN AN ALTERNATING SEQUENCE OR ANY OTHER 
SEQUENCE THAT MEETS THESE CRITERIA IS PERMISSIBLE. DO NOT CUT OR DAMAGE A 
NEIGHBORING DRILLED SHAFT. 

BACKFILL BEHIND THE REAR ABUTMENT SHALL BE LIMITED TO THE TOP OF SHAFT UNTIL THE 
SUPERSTRUCTURE IS IN PLACE. THIS RESTRICTION DOES NOT APPLY TO THE FORWARD 
ABUTMENT. 
THE CONTRACTOR IS RESPONSIBLE FOR THE MEANS AND METHODS USED TO CONSTRUCT THE 
DRILLED SHAFTS. ALL EQUIPMENT, LABOR, TEMPORARY GRADING, EXCAVATION, EMBANKMENT, 
AGGREGATE, DRAINAGE, SHEETING, ETC. NEEDED TO COMPLETE THE WORK IS INCLUDED IN THE 
BID PRICE FOR THE DRILLED SHAFTS. THE COST OF ANY EXCAVATION AND SUBSEQUENT 
REPLACEMENT OF EMBANKMENT (IN ACCORDANCE WITH ITEM 203 EMBANKMENT) IS INCLUDED 
IN THE BID ITEM FOR THE DRILLED SHAFTS, UNLESS SEPARATELY ITEMIZED. NO SEPARATE 
PAYMENT WILL BE MADE.  
THE CORRECT LOCATION OF THE SHAFT IS CRITICAL TO ESTABLISHING AND MAINTAINING 
STRUCTURE GEOMETRY. POSITION THE SHAFT WITHIN 2" OF THE PLAN LOCATION IN THE 
HORIZONTAL PLANE AT THE PLAN ELEVATIONS FOR THE TOP OF THE SHAFT. THE CONTRACTOR 
SHALL EMPLOY THE SERVICES OF AN OHIO REGISTERED PROFESSIONAL SURVEYOR ("THE 
SURVEYOR") TO ESTABLISH, MAINTAIN, AND VERIFY HORIZONTAL AND VERTICAL SHAFT 
GEOMETRY. THE SURVEYOR SHALL BE READILY AVAILABLE TO ESTABLISH GEOMETRIC CONTROL 
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AND PERFORM THE SURVEYS REQUIRED TO MAINTAIN THE LOCATION AND ALIGNMENT OF THE 
SHAFTS. 
THE CONTRACTOR SHALL PROVIDE AN INSTALLATION PLAN AS REQUIRED BY ODOT C&MS 
SECTION 524.03. THE INSTALLATION PLAN SHALL ALSO INCLUDE: 

1. CONTRACTOR'S PROPOSED METHODS TO MAINTAIN LOCATION AND ALIGNMENT OF THE 
SHAFTS 
2. CONTRACTOR'S PROPOSED METHODS FOR PERFORMING THE DRILLED SHAFT LOCATION 
SURVEY 
MATERIALS: CONCRETE AND CONCRETE REINFORCEMENT FOR DRILLED 
SHAFTS SHALL CONFORM TO ODOT C&MS SECTION 524.02. THE MAXIMUM COURSE AGGREGATE 
SIZE SHALL BE 3/8". 
PAYMENT SHALL BE PER ODOT C&MS 524.17 AND IS FULL COMPENSATION 
FOR CONSTRUCTING THE DRILLED SHAFTS, INCLUDING FURNISHING AND PLACING CONCRETE, 
AND REMOVAL OF ANY FORMS. 

ITEM 894 – THERMAL INTEGRITY PROFILING (TIP) TEST 

PERFORM INTEGRITY TESTING ON 6 OF THE DRILLED SHAFTS AT THE REAR ABUTMENT AND 4 OF 
THE DRILLED SHAFTS AT THE FORWARD ABUTMENT BY THERMAL INTEGRITY PROFILING (TIP). 
PERFORM TIP TESTING PER ASTM D7949, “STANDARD TEST METHODS FOR THERMAL INTEGRITY 
PROFILING OF CONCRETE DEEP FOUNDATIONS,” METHOD B, AND PER SUPPLEMENTAL 
SPECIFICATION 894. 

FOUNDATION BEARING RESISTANCE:  

WALL FOOTINGS, AS DESIGNED, PRODUCE A MAXIMUM SERVICE LIMIT STATE BEARING PRESSURE 
OF 1.7 KIPS PER SQUARE FOOT AND A MAXIMUM STRENGTH LIMIT STATE BEARING PRESSURE OF 
2.3 KIPS PER SQUARE FOOT. THE MINIMUM FACTORED BEARING RESISTANCE FOR WALL 1 AND 
WALL 2 IS 6.2 KIPS PER SQUARE FOOT AND 7.1 KIPS PER SQUARE FOOT RESPECTIVELY.  
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APPENDIX C 
HDR TANGENT DRILLED SHAFT WALL DESIGN CALCULATIONS 

HDR CALCULATION SETS FOR END WALLS 

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



 

 

Calculation Cover Sheet 
Date: Monday, July 14, 2025 

To: ODOT District 12 

From:  Alma K. Baratta, P.E. (HDR Engineering, Inc.) 

Project: CUY-17-3.50, PID 112998 

Project No: 10336513 Rev: 1 

Calculation No: 1 Page: 1 of 448 

Title: Tangent Drilled Shaft Wall Design Calculations 

  

HDR has performed design calculations for the tangent drilled shaft walls at the rear and forward 

abutments of the proposed CUY-17-3.50 bridge. These calculations were developed based on changes to 

the design in consultation with ODOT following the Stage 2 submittal. The changes included moving the 

abutment locations, and supporting the rear and forward abutments on tangent drilled shaft walls instead 

of driven piles. All soil information and design parameters used in the HDR calculations were developed 

by SME and are presented in their Structure Foundation Exploration Report. 

Analyses have been performed for 5 design sections in general accordance with the ODOT Geotechnical 

Design Manual (GDM) and Bridge Design Manual (BDM). Due to the skewed angle of the roadway to the 

wall, the initial backfill slope angle has been noted as 2H:1V (perpendicular to the roadway), but the 

backslope measurements have been taken perpendicular to the wall. 

• Rear Abutment (B-003-0-22) 4’-Diameter Drilled Shafts: 

1) 22’ height with horizontal backslope (Wall Sta. 1+00), 3 sub-cases: 

i. Loading during construction, prior to abutment loading (free-head, active earth 

pressures) 

ii. Loading during construction, after abutment construction, prior to superstructure 

installation (free-head, active earth pressures) – soil backfill was limited to the top 

of the drilled shafts prior to superstructure installation to reduce shaft deflections 

iii. Post-construction (fixed-head, active and at-rest earth pressures) 

2) 22’ height with skewed 2H:1V backslope (Wall Sta. 0+96) 

3) 17' height with skewed 2H:1V backslope (Wall Sta. 0+83) 
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• Forward Abutment (B-002-0-22) 4’-Diameter Drilled Shafts: 

4) 12.5’ height with horizontal backslope (Wall Sta. 1+06), 3-sub cases: 

i. Loading during construction, prior to abutment loading (free-head, active earth 

pressures) 

ii. Loading during construction, after abutment construction, prior to superstructure 

installation (free-head, active earth pressures) 

iii. Post-construction (fixed-head, active and at-rest earth pressures) 

5) 10' height skewed 2H:1V backslope (Wall Sta. 1+02) 

Service and Strength loading are both included in the same file for each case. A design summary is 

presented on the following page. 
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Begin End

3 Outside Abutment, 17' Wall 0+37 0+83 17 52 7365 0.41 47 30

2 Outside Abutment, 22' Wall 0+83 1+00 81 12617 2.35 58 36

1
Abutment Section

Construction (No Abutment Loading)
78 12171 1.85

1

Abutment Section

Construction (Abutment Loading)

Soil Backfill Limited to Top of Shafts

78 12274 1.82

1
Abutment Section

Post-Construction 
105 13481 1.17

3 Outside Abutment, 17' Wall 2+44 2+62 17 52 7365 0.41 47 30

5 Outside Abutment, 10' Wall 0+88 1+05 10 30 2565 0.06 31 21

4
Abutment Section

Construction (No Abutment Loading)
23 2017 0.05

4
Abutment Section

Construction (Abutment Loading)
28 2983 0.18

4
Abutment Section

Post-Construction 
46 5066 0.06

5 Outside Abutment, 10' Wall 2+41 2+55 10 30 2565 0.06 31 21

Minimum shaft embedment lengths are below the bottom of the excavation for the wall drainage system (3.5 feet below finished grade).

22

12.5

Design wall heights are from the top of the drilled shaft to the bottom of the excavation for the wall drainage system (3.5 feet below finished grade).

Highlighted values indicate the maximum shear, moment, and deflection cases for each design section.

36

40 27.5

Lateral Analyses

1+00 2+44

1+05 2+41

4

Forward 4

58

Design SectionAbutment Deflection (in)

Rear

Tangent Drilled Shaft Wall Design Summary

Case

Minimum Shaft 

Length (ft.)

Minimum Shaft 

Embedment (ft.)

Approx. Wall Station Maximum Moment 

(in-kips)

Maximum 

Shear (kips)

Design Wall 

Height (ft.)

Shaft Diameter 

(ft.)
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(TO REMAIN)
EXISTING GAS

(TO REMAIN)
EXISTING TELEPHONE

 RELOCATED BY OTHERS)
(TO BE UTILITIES 

EXISTING OVERHEAD

(TO BE RELOCATED BY OTHERS)
 CROSSING OVER E. SCHAAF RD. 
EXISTING OVERHEAD UTILITIES

(TO BE RELOCATED BY OTHERS)
EXISTING UTILITY POLE 

(TO BE PLUGGED AND FILLED)
EXISTING STORM SEWER 

WALL 2

WALL 1

(TO BE RELOCATED)
EXISTING GAS LINE

(TO BE RELOCATED BY OTHERS)
EXISTING OVERHEAD UTILITIES 

(DO NOT DISTURB)
EX. 6" WATER 

STA. 216+95.66
MGS BTA TYPE 2 

(TYP.)
TEMPORARY SHORING 

 STA. 215+17.84
MGS BTA TYPE 2

 OTHERWISE)
(TO REMAIN, UNLESS NOTED
EXISTING UTILITY POLE (TYP.) 

15'-0" REQ'D.

28'-3" MIN.

15'-0" REQ'D.

28'-0" MIN.

E
X

IS
T

IN
G

 
G

R
A

D
E

P
R

O
P

O
S

E
D

 
G

R
A

D
E

110'-0" (SPAN 2)110'-0" (SPAN 1)

223.66' BRIDGE LIMITS

REMOVED, TYP.)
(TO BE PARTIALLY
EXISTING ABUTMENT 

(TO BE REMOVED, TYP.)
EXISTING PIER

EXISTING GROUND LINE

REAR ABUT.
 BRG. �

 PIER 1�

 BRG. FWD. ABUT.�

SLEEPER SLAB (TYP.)

APPROACH

30'-0"

APPROACH

30'-0"

SLAB SLAB

EST. LENGTH = 95'
16" DIA. CIP PILE 

WALL 1

 PROFILE
PROPOSED

 PROFILE
EXISTING

EXISTING BRIDGE PROFILE GRADE (TYP.)

EXISTING GRADE  BENEATH BRIDGE (TYP.)

EXP
EXPEXP

 
CONTRACTOR)
(TO BE REMOVED BY 
EXISTING STORM SEWER 

 

-2.68% -0.95%

90.00' VC

VPI STA. 217+55.00 ELEV. 720.84

100.00' VC

VPI STA. 214+40.00 ELEV. 723.83

-0.95%

(TO BE REMOVED)
EXISTING SUPERSTRUCTURE WB LANES EB LANES

1'-8" REQ'D
1'-8" MIN. 

(TO BE RELOCATED BY OTHERS)
BENEATH BRIDGE (TYP.) 
EXISTING OVERHEAD UTILITIES 

(TO BE RELOCATED BY OTHERS)
OVER E. SCHAAF RD. (TYP.) 
EXISTING OVERHEAD UTILITIES CROSSING 

CLEARANCE
14'-0"± MIN. VERTICAL 

(TO REMAIN)
EX. WATER 

(DO NOT DISTURB)
EXISTING TELEPHONE 

DRILLED SHAFT
48" DIA. TANGENT

ELEV. 712.00

ELEV. 691.00

ELEV. 710.00

DRILLED SHAFT
48" DIA. TANGENT

WALL 2

DESIGN AGENCY
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PROJECT ID

SUBSET TOTAL

SHEET TOTAL
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REVIEWER

DESIGNER CHECKER

 CONST. C.R. 97 (EAST SCHAAF RD.)�PROFILE ALONG 

PLAN

216.912.4240
CLEVELAND, OH 44114

SUITE 1700
600 SUPERIOR AVENUE

2026 ADTT =  235

2056 ADT =  4,700 2056 ADTT =  235

DIRECTIONAL DISTRIBUTION =  0.53

TOE/TOE WIDTH TYPICAL THROUGH APPROACH PAVEMENT.2.

CONFORM TO PLAN CROSS SECTIONS.
EARTHWORK LIMITS SHOWN ARE APPROXIMATE.  ACTUAL SLOPES SHALL 1.

FOR ADDITIONAL BENCHMARK INFORMATION,  SEE ROADWAY PLANS.

BENCHMARK DATA

NOTE

LEGEND

17'-6" ACTUAL MINIMUM VERTICAL CLEARANCE (S.R. 17 WB)

15'-6" REQUIRED MINIMUM VERTICAL CLEARANCE

TYPE: FOUR-SPAN CONTINUOUS STEEL GIRDERS WITH NON-COMPOSITE

REINFORCED CONCRETE DECK ON STUB ABUTMENTS AND SINGLE

COLUMN PIERS

SPANS:

LOADING:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

STRUCTURE FILE NUMBER:

DATE BUILT:

DISPOSITION:

ROADWAY:

76'-0"±, 94'-0"±, 80'-0"±, 70'-0"± C/C BEARINGS

30'-0"± CURB-TO-CURB

CF-400-51

56°51'40"± LEFT FORWARD

15'-0"± LONG, VARIES 12"± MAX. THICK (AS-44-S, TYPE II)

TANGENT

0.016± FT/FT

1802437

1957

TO BE REPLACED

EXISTING STRUCTURE

PROPOSED STRUCTURE

TYPE: TWO-SPAN CONTINUOUS STEEL PLATE GIRDERS WITH COMPOSITE

REINFORCED CONCRETE DECK ON SEMI-INTEGRAL STUB ABUTMENTS

SUPPORTED BY TANGENT DRILLED SHAFT WALLS AND A CAP AND

SPANS:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

ROADWAY:

110'-0", 110'-0" C/C BEARINGS

COORDINATES:  LATITUDE     N41°24'55.08"

                             LONGITUDE     W81°39'37.22"

LOADING:  HL93 AND 0.060 KSF FUTURE WEARING SURFACE

34'-0" TOE OF BRIDGE RAILING TO TOE OF CURB

56°51'31" LEFT FORWARD

TYPE C INSTALLATION (AS-2-15)
30'-0" LONG, 17" THICK (AS-1-15)

TANGENT

0.016 FT/FT

 CONST. C.R. 97 (E. SCHAFF RD.), CONC. MON. W/ ALUM. DISC�
OFFSET 255.16' LT.ELEV. 704.45, STA. 221+84.08, CP2

 CONST. C.R. 97 (E. SCHAAF RD.), CONC. MON. W/ ALUM. DISC�
OFFSET 78.55' LT.ELEV. 713.39, STA. 219+59.53,CP1

PROJECT BORING LOCATION

DESIGN TRAFFIC:

2026 ADT =  4,700

WEARING SURFACE: 3"± SUPERPLASTICIZED DENSE CONCRETE OVERLAY

WEARING SURFACE: 1" MONOLITHIC CONCRETE

DECK AREA: 9,469 SF

15'-9" ACTUAL MINIMUM VERTICAL CLEARANCE (S.R. 17 EB)

MGS BTA = MIDWEST GUARDRAIL SYSTEM BRIDGE TERMINAL ASSEMBLY

587.97.50' RT213+33.22B-004-0-22

585.625.36' RT.215+09.56B-003-0-22

587.848.82' LT.217+33.37B-002-0-22

586.77.49 RT.218+21.19B-001-0-22

ELEVATION
TOP OF ROCK 

OFFSET
STATION

 CONST. C.R. 97 �
BORING

BORING DATA

(TO BE RELOCATED)
EXISTING GAS LINE

COLUMN PIER

214 215 216 217 218
620 620

640 640

660 660

680 680

700 700

720 720

740 740

760 760

780 780

-2.41%-0.95%
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50.0 ft

12.6 ft

23.3 ft

32.4 ft

23.3 ft

Section 1

Section 3

Same wall height as
Section 3, but the side
road is further away.

Section 4

25.3 ft

4.0 ft

35.2 ft

Section 2

From Stage 3 plans
(May 14, 2025)

4.0 ft36.1 ft

25.3 ft

Assumed based on
eastern edge of
abutment

Section 5

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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CANTILEVER
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12'-2

 

 

 

 

"8
1

11'-5

  

  

  

  

  

END WALL 1

STA. 2+71.50

ELEV. 700.60

STA. 0+99.74

ELEV. 715.00

BEGIN WALL 1

STA. 0+25.00

ELEV. 691.90

STA. 0+99.74

ELEV. 712.00

STA. 0+54.00

ELEV. 690.07

STA. 2+43.49

ELEV. 696.63
STA. 0+37.24

ELEV. 688.70

STA. 2+62.07

ELEV. 697.10

STA. 2+71.50

ELEV. 697.10
STA. 0+25.00

ELEV. 688.70

STA. 0+99.74

ELEV. 691.82

BEGIN TANGENT D.S.

STA. 0+37.24

ELEV. 696.42

BEGIN CANTILEVER

STA. 2+62.07

ELEV. 705.45

INV. STA. 2+43.49

ELEV. 714.00STA. 2+43.49

ELEV. 715.00

INV. STA. 2+49.17

ELEV. 708.07

STA. 2+43.49

ELEV. 712.00

INV. STA. 2+62.24

ELEV. 701.34

INV. STA. 2+62.24

ELEV. 697.19

INV. STA. 2+71.75

ELEV. 697.10

INV. STA. 0+99.74

ELEV. 714.00
INV. STA. 0+53.91

ELEV. 698.60

INV. STA. 0+37.07

ELEV. 692.37

STA. 0+54.00

ELEV. 702.60
INV. STA. 0+37.07

ELEV. 688.82

INV. STA. 0+24.75

ELEV. 688.70

INV. STA. 0+24.75 *

ELEV. 687.95
INV. STA. 0+37.24 *

ELEV. 688.07

INV. STA. 2+62.07 *

ELEV. 696.25

INV. STA. 2+71.75 *

ELEV. 696.35

(TOP OF FTG.)
(TOP OF FTG.)

(TOP OF FTG. &

BOT. CIP FACING)
(TOP OF FTG. &

BOT. CIP FACING)

STA. 0+91.41

ELEV. 708.75

6" Ø P.C.P.P.
6" Ø P.C.P.P.

6" Ø P.C.P.P.

END CANTILEVER

END TANGENT D.S.

PLAN

WALL 1 ELEVATION

 

(E. SCHAAF RD.)

 CONST. C.R. 97�

(TO BE REMOVED) (TYP.)
EXISTING PIER

 WALL 1�246'-6" ALONG 

AB

A

13

B

(TO BE REMOVED BY CONTRACTOR)
EXISTING STORM SEWER

(TO BE RELOCATED BY OTHERS)
OVERHEAD ELECTRIC

(DO NOT DISTURB)
EXISTING TELEPHONE

WALL ELEV.
TOP OF

PROPOSED

PROPOSED GRADE

EXISTING GROUND

(E. SCHAAF RD)
 CONST. C.R. 97�

DESIGN AGENCY

SFN

PROJECT ID

SUBSET TOTAL

SHEET TOTAL
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REVIEWER

DESIGNER CHECKER

216.912.4240
CLEVELAND, OH 44114

SUITE 1700
600 SUPERIOR AVENUE

13

56°51'31"

STORM SEWER
PROPOSED

(TO BE REMOVED BY CONTRACTOR)
EXISTING STORM SEWER

13

13

ELEV. (TYP.)
PROP. BOT. DITCH

ELEV. (TYP.)
EXIST. GROUND

(TO BE RELOCATED BY OTHERS)
EXISTING OVERHEAD UTILITY

PROPOSED DITCH

(TO BE PARTIALLY REMOVED)
EXISTING ABUTMENT

THE CONTRACTOR)
PARTIALLY REMOVED BY
(ABANDONED AND TO BE
EXISTING GAS

CORRUGATED PLASTIC PIPE, INCLUDING SPECIALS, AS PER PLAN.
MATERIALS AND LABOR TO INSTALL OUTLET SHALL BE CONSIDERED INCIDENTAL TO ITEM 518, 6" NON-PERFORATED
TYPE S.  CONNECT PIPE TO PROPOSED DITCH USING A PRECAST CONCRETE OUTLET IN STD. DWG. DM-1.1. PAYMENT FOR

 NON-PERFORATED CORRUGATED POLYETHYLENE PIPE PER CMS 707.33,�OUTSIDE THE LIMITS OF THE WALL, PROVIDE 6" 2.

FOR FOUNDATION PLAN, SEE SHEET 1. 

NOTES:

.51 OF 8

PROPOSED GUTTER

 P.C.P.P.�6" 

LEGEND:

53 SPA. @ 4'-2" = 220'-10"

 CONST. C.R. 97 (E. SCHAAF RD.)�
STA. 214+95.22,

 WALL 1 =�STA. 1+81.00, 

CUY-C0097-02156
BRIDGE NO.

DRILLED SHAFT� - DENOTES A 48" 

FACING (TYP.)
BOTTOM OF CIP

 

C
14

C
14

"8714'-2

PROPOSED BOTTOM OF DITCH

BY THE CONTRACTOR)
TO BE PARTIALLY REMOVED

EXISTING GAS (ABANDONED AND

 

 
 

 

STA. 0+37.24
BEGIN TANGENT D.S.
END CANTILEVER

 N.P.C.P.P.�6" 

 P.C.P.P.�6" 

 

 

AND WALL DRAINAGE
CONNECT ABUTMENT AND WALL DRAINAGE

CONNECT ABUTMENT

QUANTITIES)
STRUCTURE ESTIMATED

 P.C.P.P. (INCLUDED IN�6" 

* - INVERTS FOR DRAINAGE PIPE AT FRONT OF WALL

 N.P.C.P.P.�6" 

 N.P.C.P.P.�6" - DENOTES 

 P.C.P.P.�6" - DENOTES 

WALL

WALL
 CANTILEVER"819'-5

" WALL CAP4
357'-9

TRANSITION
 WALL CAP"414'-8

143'-9" REAR ABUTMENT

TRANSITION
 WALL CAP"832'-11

  
WALL CAP

"8515'-7

 

BY OTHERS)
(TO BE RELOCATED

EXISTING UTILITPOLE

 

DRILLED SHAFT SPACING

(GRANGER ROAD)
CONST. S.R. 17

 R/W &�60.14' LT. 
= STA. 73+75.00,

 WALL 1 STA. 0+25.00�
BEGIN WALL 1

(GRANGER ROAD)
CONST. S.R. 17

 R/W &�60.14' LT. 
= STA. 76+21.50,

 WALL 1 STA. 2+71.50�
END WALL 1 WALL 1�

S89°24'19"E

S56°15'50"E

ELEV. 687.20

ELEV. 695.60

B
R
ID

G
E 

N
O
. C

U
Y-

C
00

97
-0

21
56

687.76 INV.
OFFSET 8.401
STA. 0+24.75
(SEE NOTE 2)
PRECAST CONCRETE OUTLET

(BOT. OF FTG.)

(BOT. OF FTG.)

29'-0" 45'-9" 143'-9" 28'-0"

                                                                     

(TO BE RELOCATED BY OTHERS)
EXISTING OVERHEAD UTILITY

STA. 2+62.07
BEGIN CANTILEVER
END TANGENT D.S.

1 2

680 680

700 700

720 720
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- AREA OF CIP
FACING

20
.1

 ft

15
.4

 ft 15
.4

 ft

20.1' + 1.5' = 21.6'
Rounded up to 22'
Design bottom of wall = El. 690.0

1.0 ft

Section 1
Section 2

Section 3

4.0 ft

12.6 ft

The CIP facing is to be a minimum of 2' below final
grade. For all sections, the design wall height has been
extended by 1.5' below the bottom of the CIP facing to
account for the excavation of the wall drainage system,
as well as the frost depth (3.5' below final grade).

15.4' + 1.5' = 16.9'
Rounded up to 17'
Design bottom of wall = El. 689.5

From Stage 3 plans
(May 14, 2025)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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BY THE CONTRACTOR)

AND TO BE PARTIALLY REMOVED

EXISTING GAS (ABANDONED

STA. 0+88.45

BEGIN TANGENT D.S.

END CANTILEVER

STA. 2+54.95

BEGIN CANTILEVER

END TANGENT D.S.

(BOT. OF FTG.)

(BOT. OF FTG.)

ELEV. 696.90

ELEV. 701.10

"8
3

24'-1

 

 

  

 

 

 

END WALL 2

STA. 2+65.50

ELEV. 705.35

BEGIN WALL 2

STA. 0+81.00

ELEV. 702.50

STA. 1+05.12

ELEV. 713.00

STA. 1+05.12

ELEV. 710.00

STA. 2+41.45

ELEV. 713.00

STA. 0+81.00

ELEV. 698.40

STA. 1+05.12

ELEV. 699.22
STA. 0+88.45

ELEV. 698.40

STA. 2+41.45

ELEV. 710.00

STA. 2+54.95

ELEV. 702.60

STA. 2+65.50

ELEV. 702.60

STA. 2+41.45

ELEV. 702.48

INV. STA. 2+41.45

ELEV. 712.00

INV. STA. 2+55.12

ELEV. 704.65

INV. STA. 2+55.12

ELEV. 702.70

INV. STA. 2+65.75

ELEV. 702.60

INV. STA. 1+05.12

ELEV. 712.00

INV. STA. 1+04.95

ELEV. 708.93

INV. STA. 0+87.92

ELEV. 698.47

INV. STA. 0+80.75

ELEV. 698.40

INV. STA. 0+87.92

ELEV. 701.51

BEGIN CANTILEVER

STA. 2+54.95

ELEV. 708.70

BEGIN TANGENT D.S.

STA. 0+88.45

ELEV. 705.75

INV. STA. 2+65.75 *

ELEV. 701.60

INV. STA. 2+54.95 *

ELEV. 701.49INV. STA. 0+88.45 *

ELEV. 697.48

INV. STA. 0+80.75 *

ELEV. 697.40

END CANTILEVER

END TANGENT D.S.

(TOP OF FTG.)

(TOP OF FTG. &

BOT. CIP FACING)

(TOP OF FTG. &

BOT. CIP FACING)

(TOP OF FTG.)6" Ø P.C.P.P.

6" Ø P.C.P.P.

6" Ø P.C.P.P.

PLAN

WALL 2 ELEVATION

PROPOSED GRADE GROUND

EXISTING

WALL ELEV.

TOP OF

PROPOSED

"8
5

24'-0136'-4" 

REMOVED) (TYP.)

(TO BE PARTIALLY

EXISTING PIER

C

C

A

A

 

(GRANGER ROAD)

CONST. S.R. 17

 R/W &�60.14' RT. 
= STA. 78+15.50,

 WALL 2 STA. 2+65.50�
END WALL 2

(TO REMAIN)
EXISTING WATER

PROPOSED BOTTOM OF DITCH

CIP FACING (TYP.)
BOTTOM OF

(E. SCHAAF RD)
 CONST. C.R. 97�
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 WALL 2�

216.912.4240
CLEVELAND, OH 44114

SUITE 1700
600 SUPERIOR AVENUE

56°51'31"

13

13

 CONST. C.R. 97 (E.SCHAAF RD.)�
STA. 217+15.22,

 WALL 2 =�STA. 1+65.21, 

REMOVED)
(TO BE PARTIALLY
EXISTING ABUTMENT

(TO BE RELOCATED BY OTHERS)
EXISTING OVERHEAD UTILITY

(TO BE RELOCATED BY OTHERS)
EXISTING OVERHEAD UTILITY

(TO BE RELOCATED BY OTHERS)
EXISTING OVERHEAD UTILITY

(TO BE RELOCATED BY OTHERS)
EXISTING OVERHEAD UTILITY PROPOSED STORM SEWER

ELEV. (TYP.)
EXIST. GROUND

ELEV. (TYP.)
PROP. BOT. DITCH

(WALL SHOWN LOOKING AT THE BACKFACE)

SPECIALS, AS PER PLAN.
CORRUGATED PLASTIC PIPE, INCLUDING
INCIDENTAL TO ITEM 518, 6"  NON-PERFORATED 
TO INSTALL OUTLET SHALL BE CONSIDERED
DM-1.1. PAYMENT FOR MATERIALS AN LABOR 
PRECAST CONCRETE OUTLET IN STD. DWG. 
CONNECT PIPE TO PROPOSED DITCH USING A 
POLYETHYLENE PIPE PER CMS 707.33, TYPE S. 

 NON-PERFORATED CORRUGARTED�6" 
OUTSIDE THE LIMITS OF THE WALL, PROVIDE2.

FOR FOUNDATION PLAN, SEE SHEET1. 

NOTES:

.51 OF 10

STORM SEWER
PROPOSED

STORM SEWER
PROPOSED

QUANTITIES)
STRUCTURE ESTIMATED

 P.C.P.P. (INCLUDED IN�6" 

(SEE NOTE 2)
 N.P.C.P.P.�6" 

(TO BE RELOCATED BY OTHERS)
EXISTING OVERHEAD UTILITY

39 SPA. @ 4'-2" = 162'-6"

(GRANGER ROAD)
CONST. S.R. 17

 R/W &�60.14' RT. 
= STA. 76+31.00,

 WALL 2 STA. 0+81.00�
BEGIN WALL 2

(E. SCHAAF RD.)
 CONST. C.R. 97�

           

B
13

B
13

14

14

 N.P.C.P.P.�6" 

 P.C.P.P.�6" 

 P.C.P.P.�6" 

 

  

 

 

697.36 INV.
OFFSET 8.374
STA. 0+80.75
(SEE NOTE 2)

PRECAST CONCRETE OUTLET

 

AND WALL DRAINAGE
CONNECT ABUTMENT

AND WALL DRAINAGE
CONNECT ABUTMENT

EXISTING WATER (TO REMAIN)

* - INVERTS FOR DRAINAGE PIPE AT FRONT OF WALL

 

LEGEND:

DRILLED SHAFT� - DENOTES A 48" 

 N.P.C.P.P.�6" - DENOTES 

 P.C.P.P.�6" - DENOTES 

DRILLED SHAFT SPACING

 WALL 2�184'-6" ALONG 

S56°15'50"E

S89°24'19"E

B
R
ID

G
E 

N
O
. C

U
Y-

C
00

97
-0

21
56

PROPOSED DITCH

WALL
 CANTILEVER"837'-5

136'-4" FORWARD ABUTMENT
   

(TO BE RELOCATED BY OTHERS)
EXISTING UTILITY POLE

"839'-5
TRANSITION

 WALL CAP"434'-1 WALL CAP
"419'-4

 

WALL
 CANTILEVER"8510'-6

"8512'-6

WALL CAP

"16
713'-4

TRANSITION
 WALL CAP"16

93'-3

INV. STA. 2+43.41
ELEV. 708.37

BY THE CONTRACTOR)
AND TO BE PARTIALLY REMOVED
EXISTING GAS (ABANDONED

1 2
660 660

680 680

700 700

720 720

740 740

730730

710710

690690

670670

6
9
6
.8

5

6
9
7
.5

4

6
9
8
.2

1

6
9
8
.8

7

6
9
9
.9

4

7
0
0
.0

0

7
0
0
.4

6

7
0
0
.9

0

7
0
1
.2

1

7
0
1
.5

4

7
0
2
.1

2

7
0
2
.9

1

7
0
3
.9

0

7
0
5
.1

6

7
0
4
.4

6

7
0
4
.9

4

7
0
5
.1

0

7
0
4
.8

1

7
0
2
.5

0

7
1
0
.7

7

7
1
0
.0

0

7
1
0
.0

0

7
1
0
.0

0

7
1
0
.0

0

7
1
0
.0

0

7
1
0
.2

8

7
0
5
.3

5

- AREA OF CIP
FACING

10
.7

 ft

10.7' + 1.5' = 12.2'
Rounded up to 12.5'
Design bottom of wall = El. 697.5

Section 4
Section 5

4.0 ft

The CIP facing is to be a minimum of 2' below final
grade. For all sections, the design wall height has been
extended by 1.5' below the bottom of the CIP facing to
account for the excavation of the wall drainage system,
as well as the frost depth (3.5' below final grade).

From Stage 3 plans
(May 14, 2025)

4.0 ft

8.
1 

ft

10.7' + 1.5' = 9.6'
Rounded up to 10'
Design bottom of wall = El. 697.2

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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REVIEWER

DESIGNER CHECKER

216.912.4240

CLEVELAND, OH 44114

SUITE 1700

600 SUPERIOR AVENUE

CONSTR. JOINT

SECTION A-A

SECTION B-B

1'-9"

5'-9"

3'-0"
2'-3"2'-6"1'-0"

2
'-

0
"

5'-9"

CONSTR. JOINT

CONSTR. JOINT

(SEE NOTE 2)

48" DIA. DRILLED SHAFT

ELEV. 712.00ELEV. 712.00

2
'-

0
"

1'-0"1'-6"
6" 1'-0" 1'-6"

2'-0" POROUS BACKFILL

1'-0"

 

RA503

RA501

RA502

RA802 (TYP.)

RA801 OR

JOINT

SHEETING, CENTERED ON

3'-0" WIDE NEOPRENE

CONST. JOINT

3'-0" WIDE CENTERED ON

TYPE 2 WATERPROOFING,

 

RA512

RA511, OR 

RA505, RA506,

R
A

5
1
7
, 
R

A
5
2
2
 O

R
 R

A
5
2
4

RA501

RA802 (TYP.)

RA801 OR

RA504

BRIDGE DECK

DRILLED SHAFT

 BRG. REAR ABUT. &�

NOTES:

4.  FOR APPROACH SLAB DETAILS, SEE SHEET                  .

3.  FOR ABUTMENT PLAN AND ELEVATION, SEE SHEET                

2.  FOR WALL DETAILS SEE SHEETS                  THRU                  .

1.  FOR END DIAPHRAGM DETAILS, SEE SHEET                  .

(707.33 TYPE SP)
PLASTIC PIPE

CORRUGATED 
6" PERFORATED 

AGGREGATE BASE
APPROACH SLAB

FILLER OR REMOVABLE FORMS
EXPANDED POLYSTYRENE

SURFACES (EPOXY-URETHANE)
LIMITS OF SEALING CONCRETE

(707.33 TYPE SP)
PLASTIC PIPE

CORRUGATED 
6" PERFORATED 

51 OF 37

.51 OF 22

51 OF 11

51 OF 45

R
A

5
1
6
, 
R

A
5
2
2
 O

R
 R

A
5
2
3

R
A

5
1

9
 O

R
 R

A
5

2
6

R
A

5
1

8
 O

R
 R

A
5

2
5

 

RA532
RA529 OR 

UNO

2" CLR.

3
" 

C
L
R

.

UNO

2" CLR.

3
" 

C
L
R

.

6
"

51 OF 21

(SEE NOTE 2)
48" DIA. DRILLED SHAFT

 

(SEE NOTE 2)
CIP WALL FACING

5"
5"

(SEE NOTE 2)
ALL FACINGCIP W

6" 2'-0" 2'-0" 10"

L
IM

IT
S

 O
F

 S
E

A
L

IN
G

 C
O

N
C

R
E

T
E

 S
U

R
F

A
C

E
S

 (
E

P
O

X
Y

-U
R

E
T

H
A

N
E

)

 

DRILLED SHAFT
 BRG. REAR ABUT. &�

 

 (SEE NOTE 2)
WALL 1

 (SEE NOTE 2)
WALL 1

 

 

2'-0" POROUS BACKFILL

GROUND LINE
FINISHED

 

 

(S
E

E
 N

O
T

E
 1

)

S
U

P
E

R
S

T
R

U
C

T
U

R
E

S
U

B
S

T
R

U
C

T
U

R
E

R
A

5
1
4
 O

R
 R

A
5
1
5
 (

E
.F

.)

RA803

APPROACH SLAB

(SEE NOTE 4)

BRIDGE LIMITS

WITH GEOTEXTILE FABRIC

WITH GEOTEXTILE FABRIC

 

1'-0"

From Stage 3 plans
(May 14, 2025)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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REVIEWER

DESIGNER CHECKER

216.912.4240

CLEVELAND, OH 44114

SUITE 1700

600 SUPERIOR AVENUE

NOTES:

TIED CONCRETE BLOCK MAT SHALL BE LOCATED OUTSIDE THE LIMITS OF THE ABUTMENT.  FOR ADDITIONAL INFORMATION SEE DRAINAGE DETAILS. 5.

FOR WALL INFORMATION TABLE SEE SHEET                 .4.

FOR LOCATIONS OF SECTION A-A AND B-B, DRAINAGE LAYOUT, AND WALL PLAN AND ELEVATION, SEE SHEETS                  THRU                 .3.

FOR ABUTMENT DETAILS, SEE SHEETS                  THRU                 .2.

FOR ADDITIONAL DRILLED SHAFT INFORMATION SEE GENERAL NOTES SHEETS                 THRU               .1.

51 OF 11

 51 OF 22 51 OF 25

51 OF 12

SECTION B-B

51 OF 2

51 OF 15

51 OF 4

DRILLED SHAFT

4'-0"

(SEE DETAIL THIS SHEET)

WALL DRAINAGE SYSTEM

ELEV. VARIES

FACE OF WALL

GRADE NEAR

PROPOSED

(M
IN

.)

2
'-

0
"

 

10" CIP WALL FACING

DRAINAGE SYSTEM

GEOCOMPOSITE

PREFABRICATED

2
'-

0
"

5"

TOP OF DRILLED SHAFT ELEV.

TOP OF WALL ELEV.

 OF DRILLED SHAFT� WALL & �

GROUND
PROPOSED

(707.33 TYPE SP)
6" P.C.P.P.

WITH GEOTEXTILE FABRIC

3'-0" POROUS BACKFILL

DRAIN (PGD)
GEOCOMPOSITE
PREFABRICATED

FORMWORK AND
SACRIFICIAL PLYWOOD

BOTTOM OF CIP FACING ELEV.

BOTTOM OF DRILLED SHAFT ELEV.

BOTTOM OF DRILLED SHAFT ELEV.

SECTION A-A

DRILLED SHAFT

4'-0"

(SEE DETAIL THIS SHEET)
WALL DRAINAGE SYSTEM

ELEV. VARIES DRAINAGE SYSTEM
GEOCOMPOSITE
PREFABRICATED

FACE OF WALL
GRADE NEAR
PROPOSED

(M
IN

.)

2
'-
0

"

BOTTOM OF CIP FACING ELEV.

 

10" CIP WALL FACING

DRAIN (PGD)
AND PREFABRICATED GEOCOMPOSITE

SACRIFICIAL PLYWOOD FORMWORK

TOP OF DRILLED SHAFT ELEV.

(707.33 TYPE SP)
6" P.C.P.P.

FABRIC
WITH GEOTEXTILE
POROUS BACKFILL

APPROACH SLAB

SLEEPER SLAB

ROADWAY QUANTITIES
TO BE INCLUDED WITH THE

ITEM 203, EMBANKMENT

 OF DRILLED SHAFT� WALL, & � BEARING ABUTMENT, �

DECK SLAB

2:1 SLOPES

6
"

1
'-
0

"

1'-0"

1
'-
6

"
 

OPTIONAL C.J.

2.5" CLR.

V
A

R
IE

S

VARIES, 6" MIN.

FABRIC
GEOTEXTILE

BACKFILL
1' INTO POROUS
SYSTEM EXTENDS
DRAINAGE (PGD)
GEOCOMPOSITE
PREFABRICATED

(707.33 TYPE SP)
6" P.C.P.P.

1
'-
6

"

2'-0"

WALL FACING

BACKFILL
POROUS

DRAINAGE DETAIL

EXISTING GROUND

(EPOXY-URETHANE)
CONCRETE SURFACES
LIMITS OF SEALING

2.5" CLR.

2W416, 2W417, 2W418, OR 2W421
2W412, 2W413, 2W414, 2W415,
1W428, 1W430, 2W409, 2W411,
1W424, 1W425, 1W426, 1W427,
1W420, 1W421, 1W422, 1W423,

2W431, 2W448, OR 2W449
2W405, 2W410, 2W419, 2W420,
1W413, 1W417, 1W429, 2W404,

2W408, 2W422, 2W423, OR 2W428
1W431, 1W432, 1W433, 2W406, 
1W410, 1W414, 1W415, 1W419, 

OR 2W431
2W419, 2W420, 2W424, 2W425,
1W435, 1W436, 2W404, 2W405,
1W413, 1W417, 1W429, 1W434,
1W407, 1W408, 1W409, 1W412,

OPTIONAL C.J.

(EPOXY-URETHANE)
CONCRETE SURFACES
LIMITS OF SEALING

EXISTING GROUND

(SEE NOTE 5)
BLOCK MAT

TIED CONCRETE

1W411 & 2W407

2W402, OR 2W403 (E.F.)
1W404, 1W405, 2W401,
1W401, 1W402, 1W403,

 

 

 

 

 

ROADWAY QUANTITIES
TO BE INCLUDED WITH THE

ITEM 203, EMBANKMENT

 

(SPIRAL SHAFT REINFORCING NOT SHOWN)

(SPIRAL SHAFT REINFORCING NOT SHOWN)

  

(WALL 2 STA. RANGE: 1+05.12 - 2+41.45)
(WALL 1 STA. RANGE: 0+99.74 - 2+43.49)

(WALL 2 STA. RANGES: 0+88.45 - 1+01.82; 2+45.59 - 2+54.95)
(WALL 1 STA. RANGES: 0+37.24 - 0+95.05; 2+46.44 - 2+62.07)

1W418 AND 2W445

1W456, 2W436, OR 2W446
1W445, 1W450, 1W453, 1W454,

2'-0" 1'-3"1'-0"

 

 

CIP facing to be a minmum
of 2' below final grade

Excavation for wall
drainage 1.5' deep

From Stage 3 plans
(May 14, 2025)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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FOR ADDITIONAL TIED CONCRETE BLOCK MAT INFORMATION, SEE DRAINAGE DETAILS.  6.

FOR WALL INFORMATION TABLE, INCLUDING THE NUMBER OF DOWELS PER SHAFT, SEE SHEET5.

ADDITIONAL DOWEL INFORMATION, SEE GENERAL NOTES, SHEET

DRILLED SHAFT REINFORCING.  DOWELS SHALL BE UNCOATED STEEL REINFORCING PER C&MS 509.  FORLOCATE AND AVOID

BOTTOM OF THE CIP WALL FACING.  A 12.5" MIN. EMBEDMENT IS REQUIRED.  USE A PACHOMETER OR OTHER METHODS TO

DOWELS SHALL BE SPACED @ 12" MINIMUM C/C VERTICALLY AND OFFSET 6" BELOW THE TOP OF THE SHAFT AND 6" ABOVE THE 4.

FOR ADDITIONAL DRILLED SHAFT DETAILS, SEE GENERAL NOTES ON SHEET3.

FOR LOCATION OF SECTION C-C, DRAINAGE LAYOUT, AND WALL PLAN AND ELEVATION, SEE SHEET                  THRU2.

FOR FOUNDATION PLAN SEE SHEETS1.

NOTES:

216.912.4240

CLEVELAND, OH 44114

SUITE 1700

600 SUPERIOR AVENUE

.51 OF 3

TYPICAL CONTRACTION JOINT DETAIL

2"

"
2

1
2

#4 BARS (TYP.)

#4 VERTICAL BARS (TYP.)

1
0
"

"
 T

Y
P

.
2

1
25
"

TYPICAL EXPANSION JOINT DETAIL

#4 BARS (TYP.)

"
2

1
2

WALL FACING

HEIGHT OF CIP

1" PEJF FULL
#4 VERTICAL BARS (TYP.)

SIDE TO THE SACRIFICIAL PLYWOOD FORMWORK)

HEIGHT OF WALL, APPLIED BY PLACING ADHESIVE 

MEMBRANE WATERPROOFING SHEET TYPE 2 (FULL

1
0
"

SHAFT (TYP.)

4'-0" DIA. DRILLED

EXPOSED FACE OF WALL

(TYP. BETWEEN SHAFTS)

PLYWOOD FORMWORK

SACRIFICAL

(PGD) (TYP. BETWEEN SHAFTS)

GEOCOMPOSITE DRAIN

PREFABRICATED

BACKFILL

POROUS

 TANGENT DRILLED SHAFT (TYP.)�

SEE FOUNDATION PLAN (SEE NOTE 1)

DRILLED SHAFT SPACING

TYPICAL TANGENT DRILLED SHAFT WALL PLAN

#4 HORIZONTAL BARS

#4 VERTICAL BARS (TYP.)

 CONTRACTION JOINT�  EXPANSION JOINT�

.51 OF 10 THRU 8

SECTION C-C

BOTTOM OF FOOTING ELEV.

TOP OF WALL ELEV.

 WALL�

1'-0"

2:1 SLOPES

(SEE NOTE 6)
BLOCK MAT

TIED CONCRETE

PROPOSED GROUND

1
'-
0

"

WITH GEOTEXTILE FABRIC

2'-7" POROUS BACKFILL

(707.33 TYPE SP)
 P.C.P.P.�6" 

7'-0"

4'-2" 2'-10"

(707.33 TYPE S)
 N.P.C.P.P.�6" 

1
'-
6

"

C.J.

GROUND
EXISTING

NEAR FACE OF WALL
PROPOSED GRADE

(M
IN

.)

3
'-
6

"

6
"

 

 

(EPOXY-URETHANE)
CONCRETE SURFACES
LIMITS OF SEALING

  

(TYP.) (SEE NOTES 4 & 5)
1W501 OR 2W501 DOWEL

.51 OF 2

.51 OF 15

51 OF 11 .51 OF 12

(WALL 2 STA. RANGES: 0+81.00 - 0+88.45; 2+54.95 - 2+65.50)
(WALL 1 STA. RANGES: 0+25.00 - 0+37.24; 2+62.07 - 2+71.50)

1W455 OR 2W447

1W701, 1W702, 2W701, OR 2W702

1W601, OR 2W601(TYP.)
2W427, OR 2W430

1W438, 1W439,

1W401, 1W405, 2W401, OR 2W403 (TYP.)

 

3'-3"

OPTIONAL C.J.

2W426, 2W427, 2W429, OR 2W430 (TYP.)
1W406, 1W437, 1W438, 1W439,

EXPOSED FACE EXPOSED FACE

1'-3"

5"

2.5" CLR.

 

3" CLR.

2" CLR.

 

ROADWAY QUANTITIES
TO BE INCLUDED WITH THE
ITEM 203 EMBANKMENT

ROADWAY QUANTITIES
TO BE INCLUDED WITH THE

ITEM 203 EMBANKMENT

1'-6"1'-6"

2'-0" 1'-8"1'-0"

From Stage 3 plans
(May 14, 2025)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Baratta, Alma

From: Wroten, Jacob

Sent: Wednesday, March 19, 2025 9:21 AM

To: Baratta, Alma

Cc: Voegele, Douglas M.; Shaner, Joanne

Subject: RE: CUY-17 Tangent Drilled Shaft Wall

Alma, 

 

Here are the max dead/sustained loading from the abutment for factored and service load combinations.   

 

 

Here are the loads per our conversation yesterday about the construction case where the contractor backfills up 

to the beam seat before they construct the superstructure.   

 

Factored: 

M = -2.45 kft/ft   

Vert = 7.47 k/ft 

Horz = 1.21 k/ft 

 

Service: 

M = -1.73 kft/ft   

Vert = 5.91k/ft 

Horz = 0.81 k/ft 

 

Note the negative moment means it is acting opposite of the final condition moments and is bending in the 

direction of the retained soil.  This is because the vertical soil on the heel causes a higher moment then the 

moment due to lateral earth pressure.    

 

Let me know if you need anything else.   

 

Thanks, 

Jacob 

 

Jacob Wroten, PE 

D 216.912.4250  M 216.659.0730 

hdrinc.com/follow-us 

Sustained (dead) load only

Construction loading with soil
backfill up to the beam seat

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Baratta, Alma

From: Wroten, Jacob

Sent: Thursday, July 3, 2025 1:56 PM

To: Baratta, Alma

Subject: FW: CUY-17 Tangent Drilled Shaft Wall

Alma, 

 

Per our discussion here is the construction loading on the abutment assuming we restrict the backfill to the top of 

the shaft (bottom of footing).  In this construction case there is no horizontal or vertical soil loading on the 

abutment and there is no superstructure constructed.  These are the maximum loads for the abutment and 

wingwall.   

 

Factored: 

M = -0.67 kft/ft   

Vert = 6.33 k/ft 

Horz = 0 k/ft 

 

Service: 

M = -0.54 kft/ft   

Vert = 5.07 k/ft 

Horz = 0 k/ft 

 

Thanks, 

Jacob 

 

Jacob Wroten, PE 

D 216.912.4250  M 216.659.0730 

hdrinc.com/follow-us 

Construction loading with no
soil backfill above the top of
the drilled shaft wall

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Summary Drilled Shaft
Loading from Abutment

Post-construction loading

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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From SME's Structure Foundation Exploration
Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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5" ASPAHLT OVER 10" CONCRETE

MEDIUM DENSE, BROWN, GRAVEL AND/OR STONE
FRAGMENTS, WITH SAND, DAMP

VERY STIFF, BROWN, SILT AND CLAY, LITTLE SAND,
DAMP

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, MOIST TO WET

MEDIUM DENSE, BROWN, SILT, SOME TO AND SAND,
TRACE CLAY, MOIST TO WET

MEDIUM DENSE, GRAY, SILT, LITTLE SAND, LITTLE
CLAY, MOIST

MEDIUM STIFF TO STIFF, GRAY, SILT AND CLAY,
TRACE TO LITTLE SAND, MOIST TO WET
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SS-5

SS-6

SS-7

SS-8

SS-9

ST-10

SS-11

691.3

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/21/22 END: 3/23/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 123.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 4

EXPLORATION ID
B-002-0-22

ELEVATION: 701.8 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 117+33, 47' LT.

LAT / LONG: 41.415040, -81.659516

TYPE: BRIDGE
SFN: 1802437

701.8

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
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29

Forward Abutment and Pier Profile

N60avg = 14
unit wt = 122 pcf
Setup Factor = 1.0
Wavg = 19%
phi = 33 deg

N60avg = 21
unit wt = 125 pcf
Setup Factor = 1.5
Wavg = 22%
phi= 33 deg

N60avg = 20.5
unit wt = 125 pcf
Setup Factor = 1.0
k = 60 pci
phi = 36.5 deg

N60avg = 15
unit wt = 125 pcf
HPavg = 4.0 tsf
Setup Factor = 1.5
E50 = .005

Provided via e-mail by SME on October 14, 2024Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM STIFF TO STIFF, GRAY, SILT AND CLAY,
TRACE TO LITTLE SAND, MOIST TO WET (continued)

STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
TO LITTLE SAND, MOIST TO WET
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START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 4SFN: 1802437

671.8 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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CLASS (GI)

GRADATION (%) ATTERBERG
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N60avg = 10.5
unit wt = 120 pcf
HPavg = 1.7 tsf
Setup Factor = 1.5
Wavg = 26 to 31%
LL = 33 to 36

N60avg = 15.5
unit wt = 122 pcf
HPavg = 2.7 tsf
Setup Factor = 1.5
Wavg = 26%
LL = 36

Provided via e-mail by SME on October 14, 2024Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
TO LITTLE SAND, MOIST TO WET (continued)

MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
WET
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START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 4SFN: 1802437

639.7 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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N60avg = 8
unit wt = 118 pcf
HPavg = 1.4 tsf
Setup Factor = 1.5
Wavg = 28%

Provided via e-mail by SME on October 14, 2024Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
WET (continued)

VERY STIFF TO HARD, GRAY, SANDY SILT, "AND"
CLAY, TRACE GRAVEL, MOIST TO DAMP

SHALE, GRAY, MODERATELY TO HIGHLY WEATHERED,
WEAK TO SLIGHTLY STRONG, VERY FINE GRAINED,
THIN TO MEDIUM BEDDED, SLIGHTLY ARGILLACEOUS,
FRACTURED; RQD 45%, REC 100%.
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START: 3/21/22 END: 3/23/22STATION / OFFSET: 117+33, 47' LT. B-002-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 4SFN: 1802437

607.6 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG
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TR

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

N60avg = 45
unit wt = 135 pcf
HPavg = 3.3 tsf
Setup Factor = 1.5
Wavg = 16%

Provided via e-mail by SME on October 14, 2024Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE TO SOME, LITTLE CLAY, TRACE GRAVEL, DAMP

MEDIUM DENSE, BROWN, SILT, SOME SAND, LITTLE
CLAY, MOIST
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684.6

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/14/22 END: 3/15/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 113.67 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 4

EXPLORATION ID
B-003-0-22

ELEVATION: 695.6 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 115+10, 27' RT.

LAT / LONG: 41.415218, -81.660343

TYPE: BRIDGE
SFN: 1802437

695.6

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
SEALED
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Rear Abutment Profile

N60avg = 14
unit wt = 122 pcf
Setup Factor = 1.0
Wavg = 14%
phi = 33 deg

N60avg = 18
unit wt = 125 pcf
Setup Factor = 1.5
Wavg = 24%
phi = 32 deg

N60avg = 13
unit wt = 120 pcf
HPavg = 2.3 tsf
Setup Factor = 1.5
Wavg = 26%

Provided via e-mail by SME on October 14, 2024Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM STIFF TO STIFF, GRAY, SILT, "AND" CLAY,
MOIST (continued)

STIFF, GRAY, SILT AND CLAY, TRACE SAND, MOIST

STIFF TO VERY STIFF, GRAY, SILT, SOME CLAY,
TRACE SAND, MOIST TO WET
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START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 4SFN: 1802437

665.6 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)
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CLASS (GI)

GRADATION (%) ATTERBERG
N60
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(%)

ELEV. HOLE
SEALED

SAMPLE
ID

S
T

A
N

D
A

R
D

 O
D

O
T

 S
O

IL
 B

O
R

IN
G

 L
O

G
 (

8.
5

 X
 1

1)
 -

 O
H

 D
O

T
.G

D
T

 -
 7

/1
5/

2
4 

12
:0

3 
- 

\\S
M

E
-I

N
C

\P
Z

\W
IP

\0
88

54
9

.0
0\

P
R

O
JE

C
T

 D
A

T
A

\G
IN

T
\0

88
54

9.
00

+
LO

G
S

.G
P

J

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

N60avg = 7.5
unit wt = 118 pcf
HPavg = 1.6 tsf
Setup Factor = 1.5
Wavg = 33%

N60avg = 12
unit wt = 120 pcf
HPavg = 1.75 tsf
Setup Factor = 1.5
Wavg = 26%

Provided via e-mail by SME on October 14, 2024Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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STIFF TO VERY STIFF, GRAY, SILT, SOME CLAY,
TRACE SAND, MOIST TO WET (continued)

STIFF, GRAY, SILT, "AND" CLAY, TRACE SAND, TRACE
GRAVEL, MOIST

HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP
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START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 4SFN: 1802437

633.4 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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(tsf)
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CLASS (GI)

GRADATION (%) ATTERBERG
N60
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Provided via e-mail by SME on October 14, 2024Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP (continued)

SHALE, GRAY, SLIGHTLY TO MODERATELY STRONG.
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START: 3/14/22 END: 3/15/22STATION / OFFSET: 115+10, 27' RT. B-003-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 4SFN: 1802437

601.3 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
SEALED
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB
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N60avg = 85
unit wt = 140 pcf
HPavg = 4.4 tsf
Setup Factor = 1.5
Wavg = 12%
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Project: CUY-17-13.50

PID: 112998

Date: 10/14/2024

Forward Abutment and Pier Profile

B-002-0-22 Parameters

Qu (tsf) Qu (psf) Su (psf)

ɸ' 

(degrees) ɣsoil (pcf)

Setup 

Factor E50 k (pci)

1 701.8 700.6 1.2 Pavement

2 700.6 696.3 5.5 A-1-b Granular 20.5 Med. Dense 36.5 125 1 60

3 696.3 693.8 8 A-6a Cohesive 15 Very Stiff 4 8000 4000 125 1.5 0.005

4 693.8 686.3 15.5 A-3a Granular 14 Med. Dense 33 122 1 60

5 686.3 675.3 26.5 A-4b Granular 21 Med. Dense 33 125 1.5 60

6 675.3 645.8 56 A-6a Cohesive 10.5 Med. Stiff to Stiff 1.7 3400 1700 120 1.5 0.007

7 645.8 633.3 68.5 A-6a Cohesive 15.5 Stiff to Very Stiff 2.7 5400 2700 122 1.5 0.005

8 633.3 602.8 99 A-4b Cohesive 8 Med. Stiff to Stiff 1.4 2800 1400 118 1.5 0.007

9 602.8 587.8 114 A-4a Cohesive 45 Very Stiff to Hard 3.3 6600 3300 135 1.5 0.005

10 587.8 Rock Weak to Slightly Strong

Rear Abutment Profile

B-003-0-22 Parameters

Qu (tsf) Qu (psf) Su (psf)

ɸ' 

(degrees) ɣsoil (pcf)

Setup 

Factor E50 k (pci)

1 695.6 694.6 1 Pavement

2 694.6 687.6 8 A-3a Granular 14 Med. Dense 33 122 1 60

3 687.6 674.6 21 A-4b Granular 18 Med. Dense 32 125 1.5 60

4 674.6 654.6 41 A-4b Cohesive 13 Med. Stiff to Stiff 2.3 4600 2300 120 1.5 0.005

5 654.6 643.8 51.8 A-6a Cohesive 7.5 Stiff 1.6 3200 1600 118 1.5 0.007

6 643.8 604.6 91 A-4b Cohesive 12 Stiff to Very Stiff 1.75 3500 1750 120 1.5 0.007

7 604.6 585.6 110 A-4a Cohesive 85 Hard 4.4 8800 4400 140 1.5 0.004

8 585.6 Rock Slightly to Moderately Strong

Consistency or Density

Consistency or Density

Soil Type

Avg. N60 

(bpf)

Soil Type

Avg. N60 

(bpf)

Layer 

Number 

(No.) Top Elev. (ft)

Bottom 

Elev. (ft)

Layer 

Depth (ft) Soil Class

Layer 

Number 

(No.) Top Elev. (ft)

Bottom 

Elev. (ft)

Layer 

Depth (ft) Soil Class

Provided via e-mail by SME on October 15, 2024Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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3.25" ASPHALT OVER 2.75" BRICK OVER 9.5" CONCRETE

STIFF TO VERY STIFF, BROWN, SILT AND CLAY, TRACE
TO LITTLE SAND, TRACE GRAVEL, MOIST TO WET

VERY STIFF, BROWN, SILTY CLAY, MOIST

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, DAMP
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7

6

12

16

16

20

15

18

18

67

39

100

100

100

100

100

67

67

725.4
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SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/24/22 END: 3/30/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 144.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 5

EXPLORATION ID
B-004-0-22

ELEVATION: 726.4 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 113+33, 10' RT.

LAT / LONG: 41.415531, -81.660837

TYPE: BRIDGE
SFN: 1802437

726.4

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
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SAMPLE
ID

S
T

A
N

D
A

R
D

 O
D

O
T

 S
O

IL
 B

O
R

IN
G

 L
O

G
 (

8.
5

 X
 1

1)
 -

 O
H

 D
O

T
.G

D
T

 -
 7

/1
5/

2
4 

12
:0

3 
- 

\\S
M

E
-I

N
C

\P
Z

\W
IP

\0
88

54
9

.0
0\

P
R

O
JE

C
T

 D
A

T
A

\G
IN

T
\0

88
54

9.
00

+
LO

G
S

.G
P

J

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Hillside boring behind the Rear Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, DAMP (continued)

LOOSE, BROWN AND GRAY, SILT, SOME SAND, TRACE
CLAY, WET

LOOSE TO MEDIUM DENSE, GRAY, SILT, TRACE SAND,
LITTLE CLAY, MOIST TO WET

STIFF TO VERY STIFF, GRAY, SILT, "AND" CLAY, MOIST
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START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 5SFN: 1802437

696.4 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. HOLE
SEALED
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Hillside boring behind the Rear Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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STIFF TO VERY STIFF, GRAY, SILT, "AND" CLAY, MOIST
(continued)

STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
SAND, TRACE GRAVEL, MOIST
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START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 5SFN: 1802437

664.3 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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Hillside boring behind the Rear Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



-

1

-

-

-

-

4

-

-

1

-

-

-

-

5

-

-

2

-

-

-

-

8

-

-

65

-

-

-

-

44

-

-

31

-

-

-

-

39

-

7
10

4
5

5

3
4

5

7
7

7

5
7

10

9
15

23

23
35
50/6"

STIFF TO VERY STIFF, GRAY, SILT AND CLAY, TRACE
SAND, TRACE GRAVEL, MOIST (continued)

HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP
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START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 5SFN: 1802437

632.1 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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Hillside boring behind the Rear Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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92

HARD, GRAY, SANDY SILT, "AND" CLAY, TRACE
GRAVEL, DAMP (continued)

SHALE, SLIGHTLY WEATHERED, MODERATELY
STRONG, VERY FINE GRAINED, MEDIUM TO THICK
BEDDED, SLIGHTLY FRACTURED; RQD 92%, REC 100%.
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SS-31
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START: 3/24/22 END: 3/30/22STATION / OFFSET: 113+33, 10' RT. B-004-0-22PROJECT: CUY-17-13.50PID: 112998 PG 5 OF 5SFN: 1802437

600.0 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. HOLE
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB
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Hillside boring behind the Rear Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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4" ASPHALT OVER 12" CONCRETE

HARD, BROWN AND GRAY, SANDY SILT, FILL, SOME
CLAY, SOME GRAVEL, SOME ASPHALT FRAGMENTS,
SLIGHTLY ORGANIC, DAMP
STIFF TO VERY STIFF, BROWN AND GRAY, SILT AND
CLAY, TRACE SAND, MOIST

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, DAMP

MEDIUM DENSE, BROWN, SILT, "AND" SAND, LITTLE
CLAY, DAMP
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ST-5

SS-6

SS-7

SS-8

SS-9

690.7

DRILLING METHOD:3.75" HSA / MUD ROTARY/ NWL2
START: 3/31/22 END: 4/6/22
PID: 112998

SAMPLING FIRM / LOGGER: SME / APP
DRILLING FIRM / OPERATOR: SME / RM

EOB: 139.0 ft.
HAMMER: CME AUTOMATIC
DRILL RIG: CME550 ATV 525

CALIBRATION DATE: 9/3/20
ALIGNMENT: E. SCHAAF RD. CL

SAMPLING METHOD: SPT

PAGE
1 OF 5

EXPLORATION ID
B-001-0-22

ELEVATION: 718.7 (MSL)

PROJECT: CUY-17-13.50 STATION / OFFSET: 118+21, 9' LT.

LAT / LONG: 41.414779, -81.659364

TYPE: BRIDGE
SFN: 1802437

718.7

ENERGY RATIO (%): 70

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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Hillside boring behind the Forward Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM DENSE, BROWN, SILT, "AND" SAND, LITTLE
CLAY, DAMP (continued)

MEDIUM DENSE, BROWN, COARSE AND FINE SAND,
LITTLE SILT, TRACE CLAY, WET

MEDIUM DENSE, GRAY, SILT, SOME SAND, TRACE
CLAY, MOIST

STIFF TO VERY STIFF, GRAY, SILT, "AND" CLAY, TRACE
SAND, WET

STIFF, GRAY, SANDY SILT, "AND" CLAY, WET
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START: 3/31/22 END: 4/6/22STATION / OFFSET: 118+21, 9' LT. B-001-0-22PROJECT: CUY-17-13.50PID: 112998 PG 2 OF 5SFN: 1802437

688.7 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
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Hillside boring behind the Forward Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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STIFF, GRAY, SANDY SILT, "AND" CLAY, WET
(continued)

MEDIUM STIFF TO STIFF, GRAY, CLAY, SOME SILT,
TRACE SAND, MOIST
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START: 3/31/22 END: 4/6/22STATION / OFFSET: 118+21, 9' LT. B-001-0-22PROJECT: CUY-17-13.50PID: 112998 PG 3 OF 5SFN: 1802437

656.6 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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Hillside boring behind the Forward Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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MEDIUM STIFF TO STIFF, GRAY, CLAY, SOME SILT,
TRACE SAND, MOIST (continued)

VERY STIFF TO HARD, GRAY, SANDY SILT, "AND"
CLAY, TRACE SHALE FRAGMENTS, DAMP TO MOIST
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START: 3/31/22 END: 4/6/22STATION / OFFSET: 118+21, 9' LT. B-001-0-22PROJECT: CUY-17-13.50PID: 112998 PG 4 OF 5SFN: 1802437

624.4 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
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GRADATION (%) ATTERBERG
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Hillside boring behind the Forward Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52
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VERY STIFF TO HARD, GRAY, SANDY SILT, "AND"
CLAY, TRACE SHALE FRAGMENTS, DAMP TO MOIST
(continued)

SHALE, GRAY, SLIGHTLY WEATHERED, MODERATELY
STRONG, VERY FINE GRAINED, MEDIUM TO THICK
BEDDED, SLIGHTLY FRACTURED; RQD 84%, REC 100%.
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START: 3/31/22 END: 4/6/22STATION / OFFSET: 118+21, 9' LT. B-001-0-22PROJECT: CUY-17-13.50PID: 112998 PG 5 OF 5SFN: 1802437

592.3 CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
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ELEV. HOLE
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NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 1 BAG ASPHALT PATCH; POURED   BENTONITE GROUT; PLACED 1  HOLE PLUG

EOB

TR
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Hillside boring behind the Forward Abutment
From SME's Structure Foundation Exploration Report (December 18, 2023)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Top El. (ft.) Bot. El. (ft.) Soil Type

Layer 

Thickness (ft) Top El. (ft.) Bot. El. (ft.) Soil Type

Layer 

Thickness (ft) Top El. (ft.) Bot. El. (ft.) Soil Type

Layer 

Thickness (ft) Top El. (ft.) Bot. El. (ft.) Soil Type

Layer 

Thickness (ft)

717.4 715.7 A-4a 1.7 700.6 696.3 A-1-b 4.3 694.6 690 A-3a 4.6 725.4 712.9 A-6a 12.5

715.7 705.7 A-6a 10 696.3 693.8 A-6a 2.5 712.9 703.4 A-6b 9.5

705.7 695.2 A-3a 10.5 693.8 690 A-3a 3.8 703.4 690 A-3a 13.4

695.2 690 A-4b 5.2

Soil Type

Total 

Thickness (ft) Soil Type

Total 

Thickness (ft) Soil Type

Total 

Thickness (ft) Soil Type

Total 

Thickness (ft) Soil Type

Total 

Thickness (ft)

A-1-b 0 A-1-b 4.3 A-1-b 0 A-1-b 0 A-1-b 4.3

A-3a 10.5 A-3a 3.8 A-3a 4.6 A-3a 13.4 A-3a 32.3

A-4a 1.7 A-4a 0 A-4a 0 A-4a 0 A-4a 1.7

A-4b 5.2 A-4b 0 A-4b 0 A-4b 0 A-4b 5.2

A-6a 10 A-6a 2.5 A-6a 0 A-6a 12.5 A-6a 25

A-6b 0 A-6b 0 A-6b 0 A-6b 9.5 A-6b 9.5

Encountered Material Types Above El. 690 (Approx. Bottom of Rear Abutment Wall El.)

Borrow material is anticipated for Item 203 embankment fill. Per Section 501 of 

the ODOT GDM, it is assumed the embankment fill materials will be the same as 

the materials encountered above the roadway elevation, approx. El. 690. In this 

zone, the total thickness of A-6a and A-6b, which use the same parameters, is 

34.5 ft. and slightly greater than the A-3a materials. As such, it is assumed the 

Item 203 embankment fill behind the wall will consist of A-6a or A-6b materials.

B-001-0-22 B-002-0-22 B-003-0-22 B-004-0-22

B-001-0-22 B-002-0-22 B-003-0-22 B-004-0-22 Total
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Drilled Shaft
LPile Analyses
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Rear Abutment

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Section within Abutment/Wingwalls, 22' height, horizontal
backslope, during construction (prior to abutment construction,
includes 250 psf construction traffic, free-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

723.3 at Outside Edge of Shoulder at Outside Edge of Shoulder

712.0 at C/L of Wall at C/L of Wall

703.0 at C/L of Wall

690.0 at C/L of Wall Backfill Slope Angle = H:1V

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 712.0 9.0 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 703.0 13.0 0 33 122

Bottom of Wall 690.0

Weighted Value 22.0 100 31 125

Earth Pressure Coefficients
Deg

33

0.0

90

0.00

0.00 Perpendicular to wall

Backfill Condition HORIZONTAL

Horz. Backslope Dist. 0.0 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 22.0 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 0.0 feet (Top of Backfill - Top of Wall)

I = 0.00 degrees

Active Earth Coefficient

Ka =

Ka = 0.295

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.456

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 690.0 22.0 0 33 59.6 N/A 60

Medium Dense Silt 687.6 24.4 0 32 62.6 N/A 60

Medium Stiff to Stiff Silt 674.6 37.4 2300 0 57.6 0.005 N/A

Stiff Cohesive 654.6 57.4 1600 0 55.6 0.007 N/A

Stiff to Very Stiff Silt 643.8 68.2 1750 0 57.6 0.007 N/A

Hard Silt 604.6 107.4 4400 0 77.6 0.004 N/A

Bedrock 585.6 126.4 N/A N/A N/A N/A N/A

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 100 psf and φ' = 31°.  The parameters were converted to equivalent soil strength 

parameters c' = 0 psf and φ'= 33° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in cohesion up to 150 

psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.295

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 37 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

22 feet

P = 1/2 * GH * H
2

P = 8935 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  37228 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 3384 lbs/foot per shaft (Earth - Service Limit)

w = 282 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 423 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

YES Traffic surcharge included to consider construction

250 psf equipment loading.

Ps =  Ka * qs * H

Ps =  1624 lbs/foot (surcharge resolved to distributed load)

Ps =  6769 lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 308 lbs/foot per shaft (surcharge - unfactored)

w = 26 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 45 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 26 45

22.0 308 468

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 77.808

12171

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 18 Deflection Criteria

1.55% in Pile Length Above Rock = 58 ft Exposed Wall Height = 22 ft

60 ksi Pile Length Above Rock = 696 in Exposed Wall Height = 264 in

29000000 psi

 1% Exposed Wall Height 2.64 in

Concrete Properties Other Deflection Criteria 2.00 in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 2.00 in 1.845 in

Yield Strength of Steel

Percent Steel

Shaft Geometry

in*kips

(from LPILE)

kips

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall. However, due to the abutment and wingwalls on top of the drilled shaft wall, deflections have been further 

limited to 2 inches.

Modulus of Elasticity of Steel (Es)

�� =

�� =

� =
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================================================================================

                            LPile for Version 2022-12.012

                             License ID : 202613844

                        License Type : (Network License)

 

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2024 by Ensoft, Inc.

                               All Rights Reserved

                This software is licensed for exclusive use by:

                                       HDR

                          LPILE Global, Global License

 

================================================================================

 

This model was prepared by:

abaratta

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

1a. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Const. No Abt.lp12d

Name of output report file:   

1a. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Const. No Abt.lp12o

Name of plot output file:     

1a. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Const. No Abt.lp12p

Name of runtime message file: 

Load Case 1 = Service Case
Load Case 2 = Strength Case

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



1a. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Const. No Abt.lp12r

--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 10, 2025               Time:  13:19:38

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                              

                                                                                                                        

              

Job Number:                                                                                                             

                                                                                                                        

              

Client:                                                                                                                 

                                                                                                                        

              

Engineer: HDR                                                                                                           

                                                                                                                        

              

Description: Rear Abt., 22' Ht., 4' Dia., Const. w/o Abt. Load                                                          

                                                                                                                        

              

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)
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Analysis Control Options:

 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       58.000 ft

Depth of ground surface below top of pile              =      22.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 
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the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    

Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            58.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    58.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 6 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    22.000000 ft

   Distance from top of pile to bottom of layer        =    24.400000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    24.400000 ft
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   Distance from top of pile to bottom of layer        =    37.400000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    32.000000 deg.

   Friction angle at bottom of layer                   =    32.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    37.400000 ft

   Distance from top of pile to bottom of layer        =    57.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        2300. psf

   Undrained cohesion at bottom of layer               =        2300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    57.400000 ft

   Distance from top of pile to bottom of layer        =    68.200000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1600. psf

   Undrained cohesion at bottom of layer               =        1600. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    68.200000 ft

   Distance from top of pile to bottom of layer        =   107.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1750. psf

   Undrained cohesion at bottom of layer               =        1750. psf

   Epsilon-50 at top of layer                          =     0.007000 
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   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water

   Distance from top of pile to top of layer           =   107.400000 ft

   Distance from top of pile to bottom of layer        =   126.400000 ft

   Effective unit weight at top of layer               =    77.600000 pcf

   Effective unit weight at bottom of layer            =    77.600000 pcf

   Undrained cohesion at top of layer                  =        4400. psf

   Undrained cohesion at bottom of layer               =        4400. psf

   Epsilon-50 at top of layer                          =     0.004000 

   Epsilon-50 at bottom of layer                       =     0.004000 

 (Depth of the lowest soil layer extends 68.400 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   

 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              22.0000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        24.4000      59.6000       --          33.0000       --          60.0000   

  2            Sand              24.4000      62.6000       --          32.0000       --          60.0000   

          (Reese, et al.)        37.4000      62.6000       --          32.0000       --          60.0000   

  3         Stiff Clay           37.4000      57.6000        2300.       --          0.00500       --       

          w/o Free Water         57.4000      57.6000        2300.       --          0.00500       --       

  4         Stiff Clay           57.4000      55.6000        1600.       --          0.00700       --       

          w/o Free Water         68.2000      55.6000        1600.       --          0.00700       --       

  5         Stiff Clay           68.2000      57.6000        1750.       --          0.00700       --       

          w/o Free Water        107.4000      57.6000        1750.       --          0.00700       --       

  6         Stiff Clay          107.4000      77.6000        4400.       --          0.00400       --       

          w/o Free Water        126.4000      77.6000        4400.       --          0.00400       --       

--------------------------------------------------------------------------------

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult

 No.          ft

-----     ----------     ----------     ----------

  1           22.000         0.6500         1.0000

  2          126.400         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              26.000

  2              22.000             308.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              45.000

  2              22.000             468.000
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--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions

--------------------------------------------------------------------------------

Number of loads specified = 2

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

   2     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------
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Length of Section                                      =    58.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in

Number of Reinforcing Bars                             =           18 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    28.080000 sq. in.

Area Ratio of Steel Reinforcement                      =         1.55 percent

Edge-to-Edge Bar Spacing                               =     5.291083 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =         7.05

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7741.823 kips    

Tensile Load for Cracking of Concrete                  =     -834.882 kips    

Nominal Axial Tensile Capacity                         =    -1684.800 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.410000       1.560000      19.295000        0.00000

      2            1.410000       1.560000      18.131369       6.599279

      3            1.410000       1.560000      14.780828      12.402587

      4            1.410000       1.560000       9.647500      16.709960

      5            1.410000       1.560000       3.350542      19.001866

      6            1.410000       1.560000       -3.35054      19.001866

      7            1.410000       1.560000       -9.64750      16.709960

      8            1.410000       1.560000      -14.78083      12.402587

      9            1.410000       1.560000      -18.13137       6.599279

     10            1.410000       1.560000      -19.29500        0.00000

     11            1.410000       1.560000      -18.13137       -6.59928

     12            1.410000       1.560000      -14.78083      -12.40259

     13            1.410000       1.560000       -9.64750      -16.70996

     14            1.410000       1.560000       -3.35054      -19.00187

     15            1.410000       1.560000       3.350542      -19.00187
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     16            1.410000       1.560000       9.647500      -16.70996

     17            1.410000       1.560000      14.780828      -12.40259

     18            1.410000       1.560000      18.131369       -6.59928

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  5.291 inches

between bars 14 and 15.

Ratio of bar spacing to maximum aggregate size = 7.05

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1                0.000

Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.
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Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   769.8616625   1231778660.    23.9999721    0.00001500   -0.00001500     0.0627334     -0.361051    

   0.00000125         1536.   1228854295.    23.9999720    0.00003000   -0.00003000     0.1249710     -0.722101    

   0.00000188         2299.   1225929930.    23.9999719    0.00004500   -0.00004500     0.1867128     -1.083152    

   0.00000250         3058.   1223005565.    23.9999718    0.00006000   -0.00006000     0.2479587     -1.444202    

   0.00000313         3813.   1220081200.    23.9999717    0.00007500   -0.00007500     0.3087088     -1.805253    

   0.00000375         4564.   1217156835.    23.9999716    0.00009000   -0.00009000     0.3689631     -2.166303    

   0.00000438         5312.   1214232470.    23.9999715     0.0001050     -0.000105     0.4287215     -2.527354    

   0.00000500         5312.   1062453411.    13.1113393    0.00006556     -0.000174     0.2682916     -4.467256 C  

   0.00000563         5312.    944403032.    13.1160171    0.00007378     -0.000196     0.3012805     -5.024900 C  

   0.00000625         5312.    849962729.    13.1207064    0.00008200     -0.000218     0.3341471     -5.582372 C  

   0.00000688         5312.    772693390.    13.1254073    0.00009024     -0.000240     0.3668909     -6.139672 C  

   0.00000750         5312.    708302274.    13.1301199    0.00009848     -0.000262     0.3995119     -6.696799 C  

   0.00000813         5312.    653817484.    13.1348442     0.0001067     -0.000283     0.4320098     -7.253752 C  

   0.00000875         5312.    607116235.    13.1395802     0.0001150     -0.000305     0.4643842     -7.810531 C  

   0.00000938         5312.    566641819.    13.1443281     0.0001232     -0.000327     0.4966351     -8.367136 C  

   0.00001000         5312.    531226705.    13.1490880     0.0001315     -0.000349     0.5287621     -8.923564 C  

   0.00001063         5312.    499978076.    13.1538597     0.0001398     -0.000370     0.5607651     -9.479817 C  

   0.00001125         5312.    472201516.    13.1586435     0.0001480     -0.000392     0.5926437    -10.035893 C  

   0.00001188         5312.    447348805.    13.1634394     0.0001563     -0.000414     0.6243977    -10.591791 C  

   0.00001250         5312.    424981364.    13.1682474     0.0001646     -0.000435     0.6560269    -11.147510 C  

   0.00001313         5312.    404744157.    13.1730676     0.0001729     -0.000457     0.6875310    -11.703051 C  

   0.00001375         5312.    386346695.    13.1779000     0.0001812     -0.000479     0.7189099    -12.258412 C  

   0.00001438         5312.    369549013.    13.1827448     0.0001895     -0.000500     0.7501631    -12.813593 C  

   0.00001500         5312.    354151137.    13.1876020     0.0001978     -0.000522     0.7812906    -13.368593 C  

   0.00001563         5312.    339985092.    13.1924717     0.0002061     -0.000544     0.8122920    -13.923411 C  

   0.00001625         5312.    326908742.    13.1973538     0.0002145     -0.000566     0.8431670    -14.478047 C  

   0.00001688         5312.    314801011.    13.2021386     0.0002228     -0.000587     0.8739105    -15.032539 C  

   0.00001750         5488.    313597483.    13.2068703     0.0002311     -0.000609     0.9045205    -15.586898 C  

   0.00001813         5682.    313492310.    13.2116139     0.0002395     -0.000631     0.9350028    -16.141079 C  
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   0.00001875         5876.    313386909.    13.2163694     0.0002478     -0.000652     0.9653569    -16.695082 C  

   0.00001938         6070.    313281281.    13.2211368     0.0002562     -0.000674     0.9955827    -17.248905 C  

   0.00002000         6264.    313175424.    13.2259163     0.0002645     -0.000695     1.0256799    -17.802549 C  

   0.00002063         6457.    313069337.    13.2307079     0.0002729     -0.000717     1.0556482    -18.356012 C  

   0.00002125         6650.    312963019.    13.2355117     0.0002813     -0.000739     1.0854874    -18.909294 C  

   0.00002188         6844.    312856469.    13.2403276     0.0002896     -0.000760     1.1151972    -19.462395 C  

   0.00002250         7037.    312749685.    13.2451559     0.0002980     -0.000782     1.1447774    -20.015312 C  

   0.00002313         7230.    312642667.    13.2499965     0.0003064     -0.000804     1.1742276    -20.568047 C  

   0.00002375         7423.    312535413.    13.2548495     0.0003148     -0.000825     1.2035477    -21.120597 C  

   0.00002438         7615.    312427922.    13.2597150     0.0003232     -0.000847     1.2327374    -21.672962 C  

   0.00002563         8000.    312212227.    13.2694837     0.0003400     -0.000890     1.2907244    -22.777136 C  

   0.00002688         8385.    311995570.    13.2793031     0.0003569     -0.000933     1.3481864    -23.880562 C  

   0.00002813         8769.    311777944.    13.2891737     0.0003738     -0.000976     1.4051213    -24.983235 C  

   0.00002938         9152.    311559337.    13.2990962     0.0003907     -0.001019     1.4615268    -26.085147 C  

   0.00003063         9535.    311339741.    13.3090709     0.0004076     -0.001062     1.5174008    -27.186294 C  

   0.00003188         9917.    311119145.    13.3190986     0.0004245     -0.001105     1.5727410    -28.286669 C  

   0.00003313        10298.    310897540.    13.3291797     0.0004415     -0.001148     1.6275450    -29.386265 C  

   0.00003438        10679.    310674915.    13.3393149     0.0004585     -0.001191     1.6818107    -30.485076 C  

   0.00003563        11060.    310451260.    13.3495048     0.0004756     -0.001234     1.7355356    -31.583097 C  

   0.00003688        11440.    310226565.    13.3597499     0.0004926     -0.001277     1.7887174    -32.680319 C  

   0.00003813        11819.    310000817.    13.3700509     0.0005097     -0.001320     1.8413536    -33.776737 C  

   0.00003938        12197.    309774008.    13.3804084     0.0005269     -0.001363     1.8934420    -34.872344 C  

   0.00004063        12575.    309546125.    13.3908230     0.0005440     -0.001406     1.9449800    -35.967132 C  

   0.00004188        12953.    309317158.    13.4012954     0.0005612     -0.001449     1.9959651    -37.061095 C  

   0.00004313        13329.    309087094.    13.4118262     0.0005784     -0.001492     2.0463949    -38.154226 C  

   0.00004438        13705.    308855923.    13.4224161     0.0005956     -0.001534     2.0962667    -39.246517 C  

   0.00004563        14081.    308623632.    13.4330658     0.0006129     -0.001577     2.1455781    -40.337962 C  

   0.00004688        14456.    308390209.    13.4437760     0.0006302     -0.001620     2.1943263    -41.428552 C  

   0.00004813        14830.    308155642.    13.4545473     0.0006475     -0.001662     2.2425088    -42.518280 C  

   0.00004938        15204.    307919919.    13.4653806     0.0006649     -0.001705     2.2901228    -43.607139 C  

   0.00005063        15576.    307683027.    13.4762764     0.0006822     -0.001748     2.3371657    -44.695120 C  

   0.00005188        15949.    307444953.    13.4872357     0.0006997     -0.001790     2.3836348    -45.782217 C  

   0.00005313        16320.    307205684.    13.4982590     0.0007171     -0.001833     2.4295271    -46.868419 C  

   0.00005438        16691.    306965206.    13.5093472     0.0007346     -0.001875     2.4748400    -47.953721 C  

   0.00005563        17061.    306723507.    13.5205012     0.0007521     -0.001918     2.5195705    -49.038112 C  

   0.00005688        17431.    306480571.    13.5317216     0.0007696     -0.001960     2.5637157    -50.121586 C  

   0.00005813        17800.    306236385.    13.5430092     0.0007872     -0.002003     2.6072727    -51.204132 C  

   0.00005938        18168.    305990935.    13.5543650     0.0008048     -0.002045     2.6502386    -52.285743 C  

   0.00006063        18536.    305744206.    13.5657898     0.0008224     -0.002088     2.6926102    -53.366409 C  

   0.00006188        18903.    305496182.    13.5772844     0.0008401     -0.002130     2.7343846    -54.446122 C  

   0.00006313        19269.    305246850.    13.5888497     0.0008578     -0.002172     2.7755586    -55.524872 C  

   0.00006438        19634.    304996191.    13.6005359     0.0008755     -0.002214     2.8161290    -56.602650 C  
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   0.00006563        19999.    304744197.    13.6122391     0.0008933     -0.002257     2.8560928    -57.679445 C  

   0.00006688        20363.    304490843.    13.6240221     0.0009111     -0.002299     2.8954466    -58.755250 C  

   0.00006813        20726.    304236117.    13.6358794     0.0009289     -0.002341     2.9341871    -59.830054 C  

   0.00006938        21088.    303974848.    13.6477319     0.0009468     -0.002383     2.9722991    -60.000000 CY 

   0.00007063        21420.    303285079.    13.6528788     0.0009642     -0.002426     3.0087792    -60.000000 CY 

   0.00007188        21706.    301995711.    13.6483378     0.0009810     -0.002469     3.0431839    -60.000000 CY 

   0.00007313        21970.    300439980.    13.6393439     0.0009974     -0.002513     3.0762942    -60.000000 CY 

   0.00007438        22232.    298920905.    13.6308573     0.0010138     -0.002556     3.1088541    -60.000000 CY 

   0.00007938        23066.    290596313.    13.5556801     0.0010760     -0.002734     3.2267621    -60.000000 CY 

   0.00008438        23750.    281487169.    13.4630812     0.0011359     -0.002914     3.3324596    -60.000000 CY 

   0.00008938        24408.    273092284.    13.3795821     0.0011958     -0.003094     3.4302159    -60.000000 CY 

   0.00009438        24850.    263314057.    13.2603532     0.0012514     -0.003279     3.5140439    -60.000000 CY 

   0.00009938        25239.    253981887.    13.1424928     0.0013060     -0.003464     3.5897497    -60.000000 CY 

    0.0001044        25624.    245499007.    13.0356493     0.0013606     -0.003649     3.6590425    -60.000000 CY 

    0.0001094        26005.    237758936.    12.9414881     0.0014155     -0.003835     3.7222565    -60.000000 CY 

    0.0001144        26378.    230624482.    12.8569064     0.0014705     -0.004019     3.7791612    -60.000000 CY 

    0.0001194        26644.    223199645.    12.7554203     0.0015227     -0.004207     3.8270409    -60.000000 CY 

    0.0001244        26835.    215758232.    12.6416792     0.0015723     -0.004398     3.8671104    -60.000000 CY 

    0.0001294        27018.    208838509.    12.5351073     0.0016217     -0.004588     3.9018230    -60.000000 CY 

    0.0001344        27200.    202416602.    12.4382892     0.0016714     -0.004779     3.9314291    -60.000000 CY 

    0.0001394        27379.    196438539.    12.3500126     0.0017213     -0.004969     3.9558498    -60.000000 CY 

    0.0001444        27555.    190857831.    12.2722663     0.0017718     -0.005158     3.9750035    -60.000000 CY 

    0.0001494        27728.    185626651.    12.1971805     0.0018220     -0.005348     3.9887202    -60.000000 CY 

    0.0001544        27898.    180713050.    12.1248144     0.0018718     -0.005538     3.9970486    -60.000000 CY 

    0.0001594        28065.    176092353.    12.0617589     0.0019223     -0.005728     3.9999954    -60.000000 CY 

    0.0001644        28226.    171717638.    12.0033879     0.0019731     -0.005917     3.9988808    -60.000000 CY 

    0.0001694        28371.    167504007.    11.9450134     0.0020232     -0.006107     3.9953078    -60.000000 CY 

    0.0001744        28482.    163339318.    11.8815680     0.0020718     -0.006298     3.9993700    -60.000000 CY 

    0.0001794        28557.    159200705.    11.8116291     0.0021187     -0.006491     3.9946616    -60.000000 CY 

    0.0001844        28621.    155233536.    11.7424013     0.0021650     -0.006685     3.9989285    -60.000000 CY 

    0.0001894        28681.    151451014.    11.6753912     0.0022110     -0.006879     3.9979288    -60.000000 CY 

    0.0001944        28739.    147854809.    11.6124229     0.0022572     -0.007073     3.9973058    -60.000000 CY 

    0.0001994        28797.    144434223.    11.5535362     0.0023035     -0.007267     3.9997971    -60.000000 CY 

    0.0002044        28852.    141174110.    11.4986080     0.0023500     -0.007460     3.9935453    -60.000000 CY 

    0.0002094        28907.    138064429.    11.4463640     0.0023966     -0.007653     3.9979971    -60.000000 CY 

    0.0002144        28961.    135095994.    11.3990908     0.0024437     -0.007846     3.9999192    -60.000000 CY 

    0.0002194        29014.    132256693.    11.3545952     0.0024909     -0.008039     3.9928397    -60.000000 CY 

    0.0002244        29066.    129540045.    11.3118594     0.0025381     -0.008232     3.9974034    -60.000000 CY 

    0.0002294        29116.    126937793.    11.2724757     0.0025856     -0.008424     3.9997014    -60.000000 CY 

    0.0002344        29165.    124437742.    11.2323176     0.0026326     -0.008617     3.9952766    -60.000000 CY 

    0.0002394        29213.    122038401.    11.1947498     0.0026797     -0.008810     3.9947591    -60.000000 CY 

    0.0002444        29260.    119735126.    11.1592066     0.0027270     -0.009003     3.9982910    -60.000000 CY 
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    0.0002494        29307.    117522100.    11.1256232     0.0027745     -0.009196     3.9998971    -60.000000 CY 

    0.0002544        29353.    115392310.    11.0942033     0.0028221     -0.009388     3.9937085    -60.000000 CY 

    0.0002594        29398.    113342192.    11.0645875     0.0028699     -0.009580     3.9937365    -60.000000 CY 

    0.0002644        29443.    111368034.    11.0365329     0.0029178     -0.009772     3.9975022    -60.000000 CY 

    0.0002694        29487.    109465582.    11.0099589     0.0029658     -0.009964     3.9995719    -60.000000 CY 

    0.0002744        29531.    107630235.    10.9845505     0.0030139     -0.010156     3.9974084    -60.000000 CYT

    0.0003044        29768.     97801409.    10.8540605     0.0033037     -0.011306     3.9907561    -60.000000 CYT

    0.0003344        29896.     89408788.    10.7026782     0.0035787     -0.012471     3.9975924    60.0000000 CYT

    0.0003644        29936.     82156365.    10.5623694     0.0038487     -0.013641     3.9973108    60.0000000 CYT

--------------------------------------------------------------------------------

   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                 0.000             29518.409           0.00300000     -0.01010068

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65             0.0000        29518.        0.0000        19187.    305302516.
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   1       0.75             0.0000        29518.        0.0000        22139.    299461472.

 

   1       0.90             0.0000        29518.        0.0000        26567.    225367401.

--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    

Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       22.0000        0.00      N.A.        No            0.00       7082.

  2       24.4000      2.4677      Yes         No           7082.     303908.

  3       37.4000      9.1476      No          No         310989.    1084139.

  4       57.4000     36.5473      Yes         No        1395129.      34481.

  5       68.2000     46.2000      No          No        1429609.        0.00

  6      107.4000     85.4000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs
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Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     1.8453   1.75E-04       0.00   -0.00483       0.00   1.23E+12       0.00       0.00    27.8586

    0.5800     1.8117   674.7583   213.3002   -0.00483       0.00   1.23E+12       0.00       0.00    33.4345

    1.1600     1.7781      2969.   471.8769   -0.00483       0.00   1.23E+12       0.00       0.00    40.8691

    1.7400     1.7445      7243.   782.1980   -0.00483       0.00   1.23E+12       0.00       0.00    48.3036

    2.3200     1.7109     13857.      1144.   -0.00483       0.00   1.23E+12       0.00       0.00    55.7382

    2.9000     1.6773     23171.      1558.   -0.00483       0.00   1.23E+12       0.00       0.00    63.1727

    3.4800     1.6436     35546.      2024.   -0.00483       0.00   1.23E+12       0.00       0.00    70.6073

    4.0600     1.6100     51340.      2541.   -0.00483       0.00   1.23E+12       0.00       0.00    78.0418

    4.6400     1.5764     70915.      3110.   -0.00483       0.00   1.23E+12       0.00       0.00    85.4764

    5.2200     1.5428     94631.      3731.   -0.00483       0.00   1.23E+12       0.00       0.00    92.9109

    5.8000     1.5092    122848.      4403.   -0.00483       0.00   1.23E+12       0.00       0.00   100.3455

    6.3800     1.4756    155925.      5128.   -0.00483       0.00   1.23E+12       0.00       0.00   107.7800

    6.9600     1.4420    194223.      5904.   -0.00483       0.00   1.23E+12       0.00       0.00   115.2145

    7.5400     1.4084    238103.      6731.   -0.00482       0.00   1.23E+12       0.00       0.00   122.6491

    8.1200     1.3749    287924.      7611.   -0.00482       0.00   1.23E+12       0.00       0.00   130.0836

    8.7000     1.3413    344046.      8542.   -0.00482       0.00   1.23E+12       0.00       0.00   137.5182

    9.2800     1.3077    406830.      9525.   -0.00482       0.00   1.23E+12       0.00       0.00   144.9527

    9.8600     1.2742    476636.     10560.   -0.00482       0.00   1.23E+12       0.00       0.00   152.3873

   10.4400     1.2407    553823.     11646.   -0.00481       0.00   1.23E+12       0.00       0.00   159.8218

   11.0200     1.2072    638753.     12785.   -0.00481       0.00   1.23E+12       0.00       0.00   167.2564

   11.6000     1.1737    731785.     13975.   -0.00481       0.00   1.23E+12       0.00       0.00   174.6909

   12.1800     1.1403    833279.     15216.   -0.00480       0.00   1.23E+12       0.00       0.00   182.1255

   12.7600     1.1069    943595.     16510.   -0.00480       0.00   1.23E+12       0.00       0.00   189.5600

   13.3400     1.0735   1063094.     17855.   -0.00479       0.00   1.23E+12       0.00       0.00   196.9945

   13.9200     1.0402   1192136.     19252.   -0.00479       0.00   1.23E+12       0.00       0.00   204.4291

   14.5000     1.0069   1331081.     20701.   -0.00478       0.00   1.23E+12       0.00       0.00   211.8636

   15.0800     0.9737   1480288.     22201.   -0.00477       0.00   1.23E+12       0.00       0.00   219.2982

   15.6600     0.9405   1640119.     23753.   -0.00476       0.00   1.23E+12       0.00       0.00   226.7327

   16.2400     0.9074   1810934.     25357.   -0.00475       0.00   1.23E+12       0.00       0.00   234.1673

   16.8200     0.8744   1993091.     27013.   -0.00474       0.00   1.23E+12       0.00       0.00   241.6018

   17.4000     0.8414   2186952.     28720.   -0.00473       0.00   1.23E+12       0.00       0.00   249.0364

   17.9800     0.8085   2392877.     30479.   -0.00472       0.00   1.23E+12       0.00       0.00   256.4709

   18.5600     0.7758   2611226.     32290.   -0.00470       0.00   1.22E+12       0.00       0.00   263.9055

   19.1400     0.7431   2842359.     34153.   -0.00469       0.00   1.22E+12       0.00       0.00   271.3400

   19.7200     0.7105   3086636.     36067.   -0.00467       0.00   1.22E+12       0.00       0.00   278.7745

   20.3000     0.6781   3344417.     38034.   -0.00465       0.00   1.22E+12       0.00       0.00   286.2091
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   20.8800     0.6458   3616062.     40051.   -0.00463       0.00   1.22E+12       0.00       0.00   293.6436

   21.4600     0.6136   3901933.     42121.   -0.00461       0.00   1.22E+12       0.00       0.00   301.0782

   22.0400     0.5816   4202388.     43617.   -0.00459       0.00   1.22E+12     -3.169    37.9235   132.0680

   22.6200     0.5498   4509086.     43886.   -0.00456       0.00   1.22E+12    -51.606   653.3013       0.00

   23.2000     0.5181   4813286.     43347.   -0.00453       0.00   1.22E+12   -103.411      1389.       0.00

   23.7800     0.4867   5112475.     42442.   -0.00451       0.00   1.21E+12   -156.735      2242.       0.00

   24.3600     0.4554   5404073.     41163.   -0.00443       0.00   3.14E+11   -210.617      3219.       0.00

   24.9400     0.4250   5685467.     39539.   -0.00431       0.00   3.13E+11   -256.232      4197.       0.00

   25.5200     0.3954   5954450.     37583.   -0.00418       0.00   3.13E+11   -305.815      5383.       0.00

   26.1000     0.3668   6208618.     35293.   -0.00404       0.00   3.13E+11   -352.101      6681.       0.00

   26.6800     0.3391   6445730.     32693.   -0.00390       0.00   3.13E+11   -395.039      8108.       0.00

   27.2600     0.3124   6663705.     29813.   -0.00376       0.00   3.13E+11   -432.639      9638.       0.00

   27.8400     0.2868   6860723.     26693.   -0.00361       0.00   3.13E+11   -463.950     11259.       0.00

   28.4200     0.2622   7035266.     23362.   -0.00345       0.00   3.13E+11   -493.015     13086.       0.00

   29.0000     0.2387   7185927.     19850.   -0.00330       0.00   3.13E+11   -516.304     15053.       0.00

   29.5800     0.2163   7311577.     16201.   -0.00313       0.00   3.13E+11   -532.341     17126.       0.00

   30.1600     0.1951   7411440.     12458.   -0.00297       0.00   3.13E+11   -543.214     19378.       0.00

   30.7400     0.1750   7484989.      8650.   -0.00280       0.00   3.13E+11   -550.882     21908.       0.00

   31.3200     0.1561   7531852.      4814.   -0.00264       0.00   3.12E+11   -551.358     24587.       0.00

   31.9000     0.1383   7552006.      1001.   -0.00247       0.00   3.12E+11   -544.435     27397.       0.00

   32.4800     0.1217   7545787.     -2742.   -0.00230       0.00   3.12E+11   -531.156     30374.       0.00

   33.0600     0.1063   7513838.     -6365.   -0.00213       0.00   3.12E+11   -509.954     33394.       0.00

   33.6400    0.09202   7457186.     -9813.   -0.00197       0.00   3.13E+11   -480.926     36374.       0.00

   34.2200    0.07892   7377238.    -13053.   -0.00180       0.00   3.13E+11   -450.114     39697.       0.00

   34.8000    0.06695   7275485.    -16015.   -0.00164       0.00   3.13E+11   -401.084     41693.       0.00

   35.3800    0.05612   7154303.    -18634.   -0.00148       0.00   3.13E+11   -351.410     43582.       0.00

   35.9600    0.04639   7016097.    -20912.   -0.00132       0.00   3.13E+11   -303.096     45472.       0.00

   36.5400    0.03775   6863210.    -22861.   -0.00117       0.00   3.13E+11   -256.895     47361.       0.00

   37.1200    0.03018   6697878.    -24498.   -0.00101       0.00   3.13E+11   -213.524     49250.       0.00

   37.7000    0.02363   6522203.    -26954.  -8.67E-04       0.00   3.13E+11   -492.387    145000.       0.00

   38.2800    0.01810   6322676.    -30302.  -7.24E-04       0.00   3.13E+11   -469.719    180588.       0.00

   38.8600    0.01355   6100394.    -33487.  -5.86E-04       0.00   3.13E+11   -445.349    228752.       0.00

   39.4400    0.00994   5856540.    -36498.  -4.54E-04       0.00   3.13E+11   -419.975    294056.       0.00

   40.0200    0.00724   5592341.    -39335.  -3.27E-04       0.00   3.14E+11   -395.142    380081.       0.00

   40.6000    0.00540   5309000.    -42011.  -2.42E-04       0.00   8.20E+11   -373.897    482338.       0.00

   41.1800    0.00387   5007548.    -44531.  -2.05E-04       0.00   1.22E+12   -350.223    630151.       0.00

   41.7600    0.00254   4689130.    -46866.  -1.77E-04       0.00   1.22E+12   -320.844    878894.       0.00

   42.3400    0.00140   4355170.    -48961.  -1.51E-04       0.00   1.22E+12   -281.223   1398020.       0.00

   42.9200   4.33E-04   4007587.    -50348.  -1.28E-04       0.00   1.22E+12   -117.260   1886688.       0.00

   43.5000  -3.76E-04   3654324.    -50396.  -1.06E-04       0.00   1.22E+12   103.5412   1918218.       0.00

   44.0800   -0.00104   3306076.    -49081.  -8.59E-05       0.00   1.22E+12   274.2732   1837435.       0.00

   44.6600   -0.00157   2971115.    -47051.  -6.80E-05       0.00   1.22E+12   309.0778   1369239.       0.00
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   45.2400   -0.00199   2651126.    -44817.  -5.20E-05       0.00   1.22E+12   332.9286   1167004.       0.00

   45.8200   -0.00230   2347265.    -42438.  -3.78E-05       0.00   1.23E+12   350.6184   1063222.       0.00

   46.4000   -0.00251   2060388.    -39951.  -2.53E-05       0.00   1.23E+12   364.1513   1008937.       0.00

   46.9800   -0.00265   1791151.    -37380.  -1.44E-05       0.00   1.23E+12   374.5664    984689.       0.00

   47.5600   -0.00271   1540059.    -34745.  -4.95E-06       0.00   1.23E+12   382.4722    981452.       0.00

   48.1400   -0.00272   1307494.    -32063.   3.11E-06       0.00   1.23E+12   388.2524    994786.       0.00

   48.7200   -0.00267   1093737.    -29348.   9.91E-06       0.00   1.23E+12   392.1571   1022648.       0.00

   49.3000   -0.00258    898976.    -26610.   1.55E-05       0.00   1.23E+12   394.3515   1064468.       0.00

   49.8800   -0.00245    723319.    -23864.   2.01E-05       0.00   1.23E+12   394.9400   1120776.       0.00

   50.4600   -0.00230    566793.    -21118.   2.38E-05       0.00   1.23E+12   393.9784   1193126.       0.00

   51.0400   -0.00212    429352.    -18385.   2.66E-05       0.00   1.23E+12   391.4769   1284246.       0.00

   51.6200   -0.00193    310875.    -15674.   2.87E-05       0.00   1.23E+12   387.3988   1398412.       0.00

   52.2000   -0.00172    211164.    -12998.   3.02E-05       0.00   1.23E+12   381.6504   1542219.       0.00

   52.7800   -0.00151    129941.    -10368.   3.11E-05       0.00   1.23E+12   374.0600   1726038.       0.00

   53.3600   -0.00129     66838.     -7799.   3.17E-05       0.00   1.23E+12   364.3386   1966959.       0.00

   53.9400   -0.00107     21384.     -5306.   3.19E-05       0.00   1.23E+12   352.0036   2295199.       0.00

   54.5200  -8.45E-04     -7019.     -3018.   3.20E-05       0.00   1.23E+12   305.4757   2516686.       0.00

   55.1000  -6.22E-04    -20623.     -1162.   3.19E-05       0.00   1.23E+12   227.8944   2548165.       0.00

   55.6800  -4.01E-04    -23189.   148.5925   3.18E-05       0.00   1.23E+12   148.6025   2579642.       0.00

   56.2600  -1.80E-04    -18555.   901.1472   3.16E-05       0.00   1.23E+12    67.6489   2611118.       0.00

   56.8400   3.96E-05    -10645.      1084.   3.16E-05       0.00   1.23E+12    -15.023   2642593.       0.00

   57.4200   2.59E-04     -3462.   764.6951   3.15E-05       0.00   1.23E+12    -76.813   2063875.       0.00

   58.0000   4.78E-04       0.00       0.00   3.15E-05       0.00   1.23E+12   -142.927   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     1.84532758 inches

Computed slope at pile head      =     -0.0048298 radians

Maximum bending moment           =       7552006. inch-lbs

Maximum shear force              =        -50396. lbs

Depth of maximum bending moment  =    31.90000000 feet below pile head

Depth of maximum shear force     =    43.50000000 feet below pile head

Number of iterations             =             83

Number of zero deflection points =              2
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Pile deflection at ground        =     0.58383074 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    1.84532758      7552006.       -50396.

   55.10000    1.85267602      7551654.       -50794.

   52.20000    1.85584791      7534974.       -56146.

   49.30000    2.04740158      7418090.       -63068.

   46.40000    2.83609644      7181972.       -67986.

   43.50000    5.24798422      6834852.       -72154.

   40.60000   20.97193187      6701373.       -87801.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  
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      0.00     3.8005   3.39E-05   8.11E-07   -0.00970       0.00   1.23E+12       0.00       0.00    47.7880

    0.5800     3.7330      1157.   361.7104   -0.00970       0.00   1.23E+12       0.00       0.00    56.1518

    1.1600     3.6655      5035.   791.3354   -0.00970       0.00   1.23E+12       0.00       0.00    67.3036

    1.7400     3.5979     12173.      1299.   -0.00970       0.00   1.23E+12       0.00       0.00    78.4555

    2.3200     3.5304     23111.      1883.   -0.00970       0.00   1.23E+12       0.00       0.00    89.6073

    2.9000     3.4629     38390.      2546.   -0.00970       0.00   1.23E+12       0.00       0.00   100.7591

    3.4800     3.3954     58550.      3286.   -0.00970       0.00   1.23E+12       0.00       0.00   111.9109

    4.0600     3.3278     84131.      4104.   -0.00970       0.00   1.23E+12       0.00       0.00   123.0627

    4.6400     3.2603    115674.      4999.   -0.00970       0.00   1.23E+12       0.00       0.00   134.2145

    5.2200     3.1928    153718.      5972.   -0.00970       0.00   1.23E+12       0.00       0.00   145.3664

    5.8000     3.1253    198804.      7023.   -0.00970       0.00   1.23E+12       0.00       0.00   156.5182

    6.3800     3.0578    251472.      8151.   -0.00970       0.00   1.23E+12       0.00       0.00   167.6700

    6.9600     2.9903    312262.      9357.   -0.00970       0.00   1.23E+12       0.00       0.00   178.8218

    7.5400     2.9228    381714.     10640.   -0.00969       0.00   1.23E+12       0.00       0.00   189.9736

    8.1200     2.8553    460369.     12001.   -0.00969       0.00   1.23E+12       0.00       0.00   201.1255

    8.7000     2.7879    548767.     13440.   -0.00969       0.00   1.23E+12       0.00       0.00   212.2773

    9.2800     2.7204    647448.     14956.   -0.00969       0.00   1.23E+12       0.00       0.00   223.4291

    9.8600     2.6530    756952.     16550.   -0.00968       0.00   1.23E+12       0.00       0.00   234.5809

   10.4400     2.5857    877820.     18221.   -0.00968       0.00   1.23E+12       0.00       0.00   245.7327

   11.0200     2.5183   1010591.     19970.   -0.00967       0.00   1.23E+12       0.00       0.00   256.8845

   11.6000     2.4510   1155807.     21797.   -0.00967       0.00   1.23E+12       0.00       0.00   268.0364

   12.1800     2.3838   1314006.     23701.   -0.00966       0.00   1.23E+12       0.00       0.00   279.1882

   12.7600     2.3166   1485730.     25683.   -0.00965       0.00   1.23E+12       0.00       0.00   290.3400

   13.3400     2.2494   1671518.     27743.   -0.00964       0.00   1.23E+12       0.00       0.00   301.4918

   13.9200     2.1823   1871911.     29880.   -0.00963       0.00   1.23E+12       0.00       0.00   312.6436

   14.5000     2.1153   2087449.     32095.   -0.00962       0.00   1.23E+12       0.00       0.00   323.7955

   15.0800     2.0484   2318672.     34387.   -0.00961       0.00   1.23E+12       0.00       0.00   334.9473

   15.6600     1.9816   2566121.     36757.   -0.00959       0.00   1.22E+12       0.00       0.00   346.0991

   16.2400     1.9149   2830335.     39205.   -0.00958       0.00   1.22E+12       0.00       0.00   357.2509

   16.8200     1.8482   3111855.     41730.   -0.00956       0.00   1.22E+12       0.00       0.00   368.4027

   17.4000     1.7818   3411221.     44333.   -0.00954       0.00   1.22E+12       0.00       0.00   379.5545

   17.9800     1.7154   3728973.     47014.   -0.00952       0.00   1.22E+12       0.00       0.00   390.7064

   18.5600     1.6492   4065652.     49772.   -0.00950       0.00   1.22E+12       0.00       0.00   401.8582

   19.1400     1.5831   4421797.     52608.   -0.00948       0.00   1.22E+12       0.00       0.00   413.0100

   19.7200     1.5173   4797949.     55521.   -0.00945       0.00   1.22E+12       0.00       0.00   424.1618

   20.3000     1.4516   5194648.     58512.   -0.00942       0.00   1.21E+12       0.00       0.00   435.3136

   20.8800     1.3861   5612435.     61580.   -0.00934       0.00   3.14E+11       0.00       0.00   446.4655

   21.4600     1.3215   6051849.     64727.   -0.00922       0.00   3.13E+11       0.00       0.00   457.6173

   22.0400     1.2578   6513430.     67004.   -0.00908       0.00   3.13E+11     -3.950    21.8574   200.6882

   22.6200     1.1952   6984542.     67464.   -0.00893       0.00   3.13E+11    -64.472   375.4467       0.00

   23.2000     1.1336   7452531.     66789.   -0.00876       0.00   3.13E+11   -129.652   796.0333       0.00
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   23.7800     1.0732   7914240.     65650.   -0.00859       0.00   3.12E+11   -197.498      1281.       0.00

   24.3600     1.0140   8366381.     64036.   -0.00841       0.00   3.12E+11   -266.377      1828.       0.00

   24.9400     0.9561   8805618.     61977.   -0.00822       0.00   3.12E+11   -325.154      2367.       0.00

   25.5200     0.8995   9229105.     59489.   -0.00802       0.00   3.12E+11   -389.748      3016.       0.00

   26.1000     0.8444   9633711.     56563.   -0.00781       0.00   3.11E+11   -451.191      3719.       0.00

   26.6800     0.7908   1.00E+07     53220.   -0.00759       0.00   3.11E+11   -509.400      4483.       0.00

   27.2600     0.7388   1.04E+07     49492.   -0.00736       0.00   3.11E+11   -561.968      5294.       0.00

   27.8400     0.6884   1.07E+07     45422.   -0.00712       0.00   3.11E+11   -607.549      6143.       0.00

   28.4200     0.6396   1.10E+07     41040.   -0.00688       0.00   3.10E+11   -651.547      7090.       0.00

   29.0000     0.5926   1.13E+07     36374.   -0.00663       0.00   3.10E+11   -689.334      8096.       0.00

   29.5800     0.5473   1.15E+07     31473.   -0.00638       0.00   3.10E+11   -718.927      9142.       0.00

   30.1600     0.5039   1.17E+07     26388.   -0.00611       0.00   3.10E+11   -742.363     10255.       0.00

   30.7400     0.4622   1.19E+07     21154.   -0.00585       0.00   3.10E+11   -761.620     11469.       0.00

   31.3200     0.4224   1.20E+07     15816.   -0.00558       0.00   3.10E+11   -772.254     12724.       0.00

   31.9000     0.3845   1.21E+07     10436.   -0.00531       0.00   3.10E+11   -773.830     14007.       0.00

   32.4800     0.3485   1.22E+07      5054.   -0.00504       0.00   3.10E+11   -772.528     15429.       0.00

   33.0600     0.3144   1.22E+07   -285.003   -0.00477       0.00   3.10E+11   -761.797     16866.       0.00

   33.6400     0.2822   1.22E+07     -5515.   -0.00449       0.00   3.10E+11   -740.944     18277.       0.00

   34.2200     0.2518   1.21E+07    -10594.   -0.00422       0.00   3.10E+11   -718.776     19864.       0.00

   34.8000     0.2234   1.20E+07    -15519.   -0.00395       0.00   3.10E+11   -696.382     21694.       0.00

   35.3800     0.1969   1.19E+07    -20257.   -0.00368       0.00   3.10E+11   -665.068     23513.       0.00

   35.9600     0.1722   1.17E+07    -24747.   -0.00342       0.00   3.10E+11   -625.138     25270.       0.00

   36.5400     0.1493   1.15E+07    -28931.   -0.00316       0.00   3.10E+11   -577.187     26904.       0.00

   37.1200     0.1283   1.13E+07    -32757.   -0.00290       0.00   3.10E+11   -522.149     28335.       0.00

   37.7000     0.1090   1.11E+07    -37085.   -0.00265       0.00   3.10E+11   -721.517     46087.       0.00

   38.2800    0.09140   1.08E+07    -42046.   -0.00240       0.00   3.11E+11   -704.112     53617.       0.00

   38.8600    0.07552   1.05E+07    -46877.   -0.00216       0.00   3.11E+11   -684.282     63063.       0.00

   39.4400    0.06128   1.01E+07    -51562.   -0.00193       0.00   3.11E+11   -661.756     75164.       0.00

   40.0200    0.04861   9774717.    -56078.   -0.00171       0.00   3.11E+11   -636.161     91077.       0.00

   40.6000    0.03747   9369003.    -60404.   -0.00150       0.00   3.11E+11   -606.962    112731.       0.00

   41.1800    0.02779   8933887.    -64512.   -0.00129       0.00   3.12E+11   -573.342    143594.       0.00

   41.7600    0.01949   8470997.    -68365.   -0.00110       0.00   3.12E+11   -533.944    190630.       0.00

   42.3400    0.01251   7982242.    -71915.  -9.14E-04       0.00   3.12E+11   -486.198    270395.       0.00

   42.9200    0.00677   7469935.    -75083.  -7.42E-04       0.00   3.13E+11   -424.096    435777.       0.00

   43.5000    0.00219   6937084.    -77690.  -5.81E-04       0.00   3.13E+11   -325.084   1033149.       0.00

   44.0800   -0.00132   6388486.    -77808.  -4.33E-04       0.00   3.13E+11   291.2947   1536889.       0.00

   44.6600   -0.00384   5853998.    -75449.  -2.97E-04       0.00   3.13E+11   386.5300    700597.       0.00

   45.2400   -0.00546   5338235.    -72612.  -1.73E-04       0.00   3.15E+11   428.6999    546889.       0.00

   45.8200   -0.00625   4843238.    -69553.  -1.00E-04       0.00   1.22E+12   450.4490    501631.       0.00

   46.4000   -0.00685   4370062.    -66356.  -7.39E-05       0.00   1.22E+12   468.0089    475461.       0.00

   46.9800   -0.00728   3919557.    -63049.  -5.02E-05       0.00   1.22E+12   482.3492    461265.       0.00

   47.5600   -0.00755   3492417.    -59651.  -2.91E-05       0.00   1.22E+12   494.0618    455472.       0.00
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   48.1400   -0.00768   3089211.    -56180.  -1.03E-05       0.00   1.22E+12   503.5304    456165.       0.00

   48.7200   -0.00769   2710397.    -52649.   6.18E-06       0.00   1.22E+12   511.0137    462305.       0.00

   49.3000   -0.00760   2356337.    -49073.   2.06E-05       0.00   1.23E+12   516.6875    473383.       0.00

   49.8800   -0.00741   2027306.    -45463.   3.30E-05       0.00   1.23E+12   520.6699    489253.       0.00

   50.4600   -0.00714   1723497.    -41831.   4.37E-05       0.00   1.23E+12   523.0347    510055.       0.00

   51.0400   -0.00680   1445025.    -38187.   5.26E-05       0.00   1.23E+12   523.8186    536198.       0.00

   51.6200   -0.00640   1191928.    -34544.   6.01E-05       0.00   1.23E+12   523.0245    568385.       0.00

   52.2000   -0.00596    964166.    -30913.   6.62E-05       0.00   1.23E+12   520.6198    607683.       0.00

   52.7800   -0.00548    761625.    -27303.   7.11E-05       0.00   1.23E+12   516.5322    655654.       0.00

   53.3600   -0.00497    584105.    -23729.   7.49E-05       0.00   1.23E+12   510.6397    714591.       0.00

   53.9400   -0.00444    431321.    -20202.   7.77E-05       0.00   1.23E+12   502.7521    787928.       0.00

   54.5200   -0.00389    302891.    -16738.   7.98E-05       0.00   1.23E+12   492.5817    881010.       0.00

   55.1000   -0.00333    198323.    -13355.   8.12E-05       0.00   1.23E+12   479.6889   1002611.       0.00

   55.6800   -0.00276    116991.    -10073.   8.21E-05       0.00   1.23E+12   463.3797   1168237.       0.00

   56.2600   -0.00219     58107.     -6921.   8.26E-05       0.00   1.23E+12   442.4906   1408322.       0.00

   56.8400   -0.00161     20657.     -3937.   8.28E-05       0.00   1.23E+12   414.8659   1792723.       0.00

   57.4200   -0.00103      3304.     -1484.   8.29E-05       0.00   1.23E+12   290.0093   1952666.       0.00

   58.0000  -4.57E-04       0.00       0.00   8.29E-05       0.00   1.23E+12   136.4242   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     3.80054657 inches

Computed slope at pile head      =     -0.0097030 radians

Maximum bending moment           =      12170970. inch-lbs

Maximum shear force              =        -77808. lbs

Depth of maximum bending moment  =    33.06000000 feet below pile head

Depth of maximum shear force     =    44.08000000 feet below pile head

Number of iterations             =             99

Number of zero deflection points =              2

Pile deflection at ground        =     1.26222442 inches

--------------------------------------------------------------------------------
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            Pile-head Deflection vs. Pile Length for Load Case 2

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    3.80054657     12170970.       -77808.

   55.10000    3.82579487     12152950.       -82018.

   52.20000    4.16700836     11981380.       -91131.

   49.30000    5.31600074     11594435.       -98271.

   46.40000    8.93041609     11251820.      -106003.

   43.50000   90.17848198     11245474.      -140104.

--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb       0.00  M, in-lb        0.00       0.00     1.8453   -0.00483    -50396.   7552006.

  2  V, lb       0.00  M, in-lb        0.00       0.00     3.8005   -0.00970    -77808.   1.22E+07
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Maximum pile-head deflection = 3.8005465674 inches

Maximum pile-head rotation   = -0.0097030106 radians = -0.555942 deg. 

The analysis ended normally. 
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Bending Moment (in-kips)
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Shear Force (kips)
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Pile Length (ft)
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Section within Abutment/Wingwalls, 22' height, horizontal
backslope, during construction (after abutment construction,
prior to superstructure installation, includes
abutment/wingwall/fill loading, free-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

723.3 at Outside Edge of Shoulder at Outside Edge of Shoulder

712.0 at C/L of Wall at C/L of Wall

703.0 at C/L of Wall

690.0 at C/L of Wall Backfill Slope Angle = H:1V

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 712.0 9.0 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 703.0 13.0 0 33 122

Bottom of Wall 690.0

Weighted Value 22.0 100 31 125

Earth Pressure Coefficients
Deg

33

0.0

90

0.00

0.00 Perpendicular to wall

Backfill Condition HORIZONTAL

Horz. Backslope Dist. 0.0 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 22.0 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 0.0 feet (Top of Backfill - Top of Wall)

I = 0.00 degrees

Active Earth Coefficient

Ka =

Ka = 0.295

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.456

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 690.0 22.0 0 33 59.6 N/A 60

Medium Dense Silt 687.6 24.4 0 32 62.6 N/A 60

Medium Stiff to Stiff Silt 674.6 37.4 2300 0 57.6 0.005 N/A

Stiff Cohesive 654.6 57.4 1600 0 55.6 0.007 N/A

Stiff to Very Stiff Silt 643.8 68.2 1750 0 57.6 0.007 N/A

Hard Silt 604.6 107.4 4400 0 77.6 0.004 N/A

Bedrock 585.6 126.4 N/A N/A N/A N/A N/A

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 100 psf and φ' = 31°.  The parameters were converted to equivalent soil strength 

parameters c' = 0 psf and φ'= 33° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in cohesion up to 150 

psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.295

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 37 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

22 feet

P = 1/2 * GH * H
2

P = 8935 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  37228 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 3384 lbs/foot per shaft (Earth - Service Limit)

w = 282 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 423 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

YES Traffic surcharge included to consider construction

250 psf equipment loading.

Ps =  Ka * qs * H

Ps =  1624 lbs/foot (surcharge resolved to distributed load)

Ps =  6769 lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 308 lbs/foot per shaft (surcharge - unfactored)

w = 26 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 45 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 26 45

22.0 308 468

9) Pile Heading Loading (for LPILE, from HDR Structures)

Service Strength

Shear = 0 0 kips/ft Does not include soil loading above the top of the shafts

Moment = -0.54 -0.67 kip-ft/ft

Axial Load = 5.07 6.33 kips/ft

Shear = 0 0 lbs

Moment = -27000 -33500 lb-in Checked with and without moment loading due to negative direction

Axial Load = 21125 26375 lbs

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 78.12

12273.5

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 18 Deflection Criteria

1.55% in Pile Length Above Rock = 58 ft Exposed Wall Height = 22 ft

60 ksi Pile Length Above Rock = 696 in Exposed Wall Height = 264 in

29000000 psi

 1% Exposed Wall Height 2.64 in

Concrete Properties Other Deflection Criteria 2.00 in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 2.00 in 1.822 in

Shaft Geometry

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall. However, due to the abutment and wingwalls on top of the drilled shaft wall, deflections have been further 

limited to 2 inches.

(from LPILE)

kips

in*kips

Percent Steel

Yield Strength of Steel

Modulus of Elasticity of Steel (Es)

�� =

�� =

� =

Governing deflection based on
Load Case 3 = Service Case (No
Applied Moment)

Governing maximum moment and shear based on
Load Case 4 = Service Case (No Applied Moment)
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================================================================================

                            LPile for Version 2022-12.012

                             License ID : 202613844

                        License Type : (Network License)

 

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2024 by Ensoft, Inc.

                               All Rights Reserved

                This software is licensed for exclusive use by:

                                       HDR

                          LPILE Global, Global License

 

================================================================================

 

This model was prepared by:

abaratta

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

1b. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Const. w Abt. No Soil.lp12d

Name of output report file:   

1b. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Const. w Abt. No Soil.lp12o

Name of plot output file:     

1b. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Const. w Abt. No Soil.lp12p

Name of runtime message file: 

1b. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Const. w Abt. No Soil.lp12r

Load Case 1 = Service Case (Applied Moment)
Load Case 2 = Strength Case (Applied Moment)
Load Case 3 = Service Case (No Applied Moment) 
Load Case 4 = Strength Case (No Applied Moment)
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--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 10, 2025               Time:  13:30:49

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                          

                                                                                                                    

                      

Job Number:                                                                                                         

                                                                                                                    

                      

Client:                                                                                                             

                                                                                                                    

                      

Engineer: HDR                                                                                                       

                                                                                                                    

                      

Description: Rear Abt., 22' Ht., 4' Dia., Const. w/ Abt. Load                                                       

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       58.000 ft

Depth of ground surface below top of pile              =      22.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            58.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    58.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 6 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    22.000000 ft

   Distance from top of pile to bottom of layer        =    24.400000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    24.400000 ft

   Distance from top of pile to bottom of layer        =    37.400000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    32.000000 deg.
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   Friction angle at bottom of layer                   =    32.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    37.400000 ft

   Distance from top of pile to bottom of layer        =    57.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        2300. psf

   Undrained cohesion at bottom of layer               =        2300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    57.400000 ft

   Distance from top of pile to bottom of layer        =    68.200000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1600. psf

   Undrained cohesion at bottom of layer               =        1600. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    68.200000 ft

   Distance from top of pile to bottom of layer        =   107.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1750. psf

   Undrained cohesion at bottom of layer               =        1750. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water
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   Distance from top of pile to top of layer           =   107.400000 ft

   Distance from top of pile to bottom of layer        =   126.400000 ft

   Effective unit weight at top of layer               =    77.600000 pcf

   Effective unit weight at bottom of layer            =    77.600000 pcf

   Undrained cohesion at top of layer                  =        4400. psf

   Undrained cohesion at bottom of layer               =        4400. psf

   Epsilon-50 at top of layer                          =     0.004000 

   Epsilon-50 at bottom of layer                       =     0.004000 

 (Depth of the lowest soil layer extends 68.400 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   

 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              22.0000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        24.4000      59.6000       --          33.0000       --          60.0000   

  2            Sand              24.4000      62.6000       --          32.0000       --          60.0000   

          (Reese, et al.)        37.4000      62.6000       --          32.0000       --          60.0000   

  3         Stiff Clay           37.4000      57.6000        2300.       --          0.00500       --       

          w/o Free Water         57.4000      57.6000        2300.       --          0.00500       --       

  4         Stiff Clay           57.4000      55.6000        1600.       --          0.00700       --       

          w/o Free Water         68.2000      55.6000        1600.       --          0.00700       --       

  5         Stiff Clay           68.2000      57.6000        1750.       --          0.00700       --       

          w/o Free Water        107.4000      57.6000        1750.       --          0.00700       --       

  6         Stiff Clay          107.4000      77.6000        4400.       --          0.00400       --       

          w/o Free Water        126.4000      77.6000        4400.       --          0.00400       --       

--------------------------------------------------------------------------------

                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult
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 No.          ft

-----     ----------     ----------     ----------

  1           22.000         0.6500         1.0000

  2          126.400         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              26.000

  2              22.000             308.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              45.000

  2              22.000             468.000

Distributed lateral load intensity for Load Case 3 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------
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  1               0.000              26.000

  2              22.000             308.000

Distributed lateral load intensity for Load Case 4 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              45.000

  2              22.000             468.000

--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions

--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     1     V =       0.0000 lbs   M =      -27000. in-lbs            21125.          Yes               Yes

   2     1     V =       0.0000 lbs   M =      -33500. in-lbs            26375.          Yes               Yes

   3     1     V =       0.0000 lbs   M =       0.0000 in-lbs            21125.          Yes               Yes

   4     1     V =       0.0000 lbs   M =       0.0000 in-lbs            26375.          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness
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--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    58.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in

Number of Reinforcing Bars                             =           18 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    28.080000 sq. in.

Area Ratio of Steel Reinforcement                      =         1.55 percent

Edge-to-Edge Bar Spacing                               =     5.291083 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =         7.05

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7741.823 kips    

Tensile Load for Cracking of Concrete                  =     -834.882 kips    

Nominal Axial Tensile Capacity                         =    -1684.800 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.410000       1.560000      19.295000        0.00000

      2            1.410000       1.560000      18.131369       6.599279

      3            1.410000       1.560000      14.780828      12.402587

      4            1.410000       1.560000       9.647500      16.709960
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      5            1.410000       1.560000       3.350542      19.001866

      6            1.410000       1.560000       -3.35054      19.001866

      7            1.410000       1.560000       -9.64750      16.709960

      8            1.410000       1.560000      -14.78083      12.402587

      9            1.410000       1.560000      -18.13137       6.599279

     10            1.410000       1.560000      -19.29500        0.00000

     11            1.410000       1.560000      -18.13137       -6.59928

     12            1.410000       1.560000      -14.78083      -12.40259

     13            1.410000       1.560000       -9.64750      -16.70996

     14            1.410000       1.560000       -3.35054      -19.00187

     15            1.410000       1.560000       3.350542      -19.00187

     16            1.410000       1.560000       9.647500      -16.70996

     17            1.410000       1.560000      14.780828      -12.40259

     18            1.410000       1.560000      18.131369       -6.59928

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  5.291 inches

between bars 14 and 15.

Ratio of bar spacing to maximum aggregate size = 7.05

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1               21.125

      2               26.375
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Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =     21.125 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   769.7328321   1231572531.    28.0507437    0.00001753   -0.00001247     0.0733792     0.4344697    

   0.00000125         1536.   1228750039.    26.0315031    0.00003254   -0.00002746     0.1355643     0.7957420    

   0.00000188         2298.   1225859929.    25.3584677    0.00004755   -0.00004245     0.1972534     1.1570167    

   0.00000250         3057.   1222952724.    25.0219728    0.00006255   -0.00005745     0.2584463     1.5182930    

   0.00000313         3813.   1220038659.    24.8200923    0.00007756   -0.00007244     0.3191431     1.8795709    

   0.00000375         4564.   1217121162.    24.6855189    0.00009257   -0.00008743     0.3793438     2.2408502    

   0.00000438         5312.   1214201702.    24.5894065     0.0001076     -0.000102     0.4390483     2.6021310    

   0.00000500         5312.   1062426489.    14.7388549    0.00007369     -0.000166     0.3015525     -4.231266 C  

   0.00000563         5312.    944379101.    14.5730776    0.00008197     -0.000188     0.3346308     -4.787217 C  

   0.00000625         5312.    849941191.    14.4386662    0.00009024     -0.000210     0.3675155     -5.343491 C  

   0.00000688         5312.    772673810.    14.3294919    0.00009852     -0.000231     0.4002741     -5.899606 C  

   0.00000750         5312.    708284326.    14.2392446     0.0001068     -0.000253     0.4329062     -6.455562 C  

   0.00000813         5312.    653800916.    14.1635589     0.0001151     -0.000275     0.4654118     -7.011358 C  

   0.00000875         5312.    607100851.    14.0972322     0.0001234     -0.000297     0.4977174     -7.567527 C  

   0.00000938         5312.    566627461.    14.0402354     0.0001316     -0.000318     0.5298933     -8.123561 C  

   0.00001000         5312.    531213245.    13.9909239     0.0001399     -0.000340     0.5619431     -8.679429 C  

   0.00001063         5312.    499965407.    13.9479599     0.0001482     -0.000362     0.5938666     -9.235131 C  

   0.00001125         5312.    472189551.    13.9102802     0.0001565     -0.000384     0.6256637     -9.790667 C  

   0.00001188         5312.    447337469.    13.8770523     0.0001648     -0.000405     0.6573339    -10.346035 C  
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   0.00001250         5312.    424970596.    13.8476100     0.0001731     -0.000427     0.6888772    -10.901235 C  

   0.00001313         5312.    404733901.    13.8214142     0.0001814     -0.000449     0.7202932    -11.456267 C  

   0.00001375         5312.    386336905.    13.7980236     0.0001897     -0.000470     0.7515818    -12.011130 C  

   0.00001438         5312.    369539648.    13.7770738     0.0001980     -0.000492     0.7827427    -12.565823 C  

   0.00001500         5312.    354142163.    13.7582612     0.0002064     -0.000514     0.8137756    -13.120346 C  

   0.00001563         5312.    339976476.    13.7413306     0.0002147     -0.000535     0.8446803    -13.674698 C  

   0.00001625         5325.    327678442.    13.7260662     0.0002230     -0.000557     0.8754566    -14.228879 C  

   0.00001688         5519.    327048105.    13.7122842     0.0002314     -0.000579     0.9061042    -14.782887 C  

   0.00001750         5713.    326455012.    13.6998270     0.0002397     -0.000600     0.9366228    -15.336722 C  

   0.00001813         5907.    325895287.    13.6885588     0.0002481     -0.000622     0.9670123    -15.890384 C  

   0.00001875         6101.    325365526.    13.6783327     0.0002565     -0.000644     0.9972683    -16.443904 C  

   0.00001938         6294.    324862653.    13.6687759     0.0002648     -0.000665     1.0273749    -16.997406 C  

   0.00002000         6488.    324384338.    13.6601245     0.0002732     -0.000687     1.0573524    -17.550728 C  

   0.00002063         6681.    323928327.    13.6523015     0.0002816     -0.000708     1.0872008    -18.103867 C  

   0.00002125         6874.    323492629.    13.6452351     0.0002900     -0.000730     1.1169197    -18.656824 C  

   0.00002188         7067.    323075484.    13.6388615     0.0002984     -0.000752     1.1465088    -19.209597 C  

   0.00002250         7260.    322675324.    13.6331241     0.0003067     -0.000773     1.1759679    -19.762186 C  

   0.00002313         7453.    322290751.    13.6279723     0.0003151     -0.000795     1.2052968    -20.314591 C  

   0.00002375         7646.    321920515.    13.6233610     0.0003236     -0.000816     1.2344951    -20.866810 C  

   0.00002438         7838.    321563494.    13.6192497     0.0003320     -0.000838     1.2635626    -21.418843 C  

   0.00002563         8223.    320885154.    13.6123844     0.0003488     -0.000881     1.3213042    -22.522347 C  

   0.00002688         8607.    320248761.    13.6071250     0.0003657     -0.000924     1.3785193    -23.625097 C  

   0.00002813         8990.    319648582.    13.6032647     0.0003826     -0.000967     1.4352057    -24.727087 C  

   0.00002938         9373.    319079860.    13.6006321     0.0003995     -0.001010     1.4913613    -25.828312 C  

   0.00003063         9755.    318538610.    13.5990838     0.0004165     -0.001054     1.5469836    -26.928764 C  

   0.00003188        10137.    318021474.    13.5984992     0.0004335     -0.001097     1.6020706    -28.028437 C  

   0.00003313        10518.    317525596.    13.5987758     0.0004505     -0.001140     1.6566199    -29.127326 C  

   0.00003438        10899.    317048536.    13.5998262     0.0004675     -0.001183     1.7106291    -30.225423 C  

   0.00003563        11278.    316588192.    13.6015752     0.0004846     -0.001225     1.7640959    -31.322723 C  

   0.00003688        11658.    316142750.    13.6039581     0.0005016     -0.001268     1.8170178    -32.419217 C  

   0.00003813        12036.    315710627.    13.6069187     0.0005188     -0.001311     1.8693926    -33.514900 C  

   0.00003938        12415.    315290443.    13.6104080     0.0005359     -0.001354     1.9212177    -34.609765 C  

   0.00004063        12792.    314880985.    13.6143831     0.0005531     -0.001397     1.9724906    -35.703805 C  

   0.00004188        13169.    314481184.    13.6188064     0.0005703     -0.001440     2.0232089    -36.797012 C  

   0.00004313        13545.    314090093.    13.6236447     0.0005875     -0.001482     2.0733700    -37.889379 C  

   0.00004438        13921.    313706870.    13.6288686     0.0006048     -0.001525     2.1229713    -38.980900 C  

   0.00004563        14296.    313330764.    13.6344520     0.0006221     -0.001568     2.1720103    -40.071566 C  

   0.00004688        14670.    312961102.    13.6403718     0.0006394     -0.001611     2.2204842    -41.161370 C  

   0.00004813        15044.    312597281.    13.6466072     0.0006567     -0.001653     2.2683905    -42.250304 C  

   0.00004938        15417.    312238755.    13.6531397     0.0006741     -0.001696     2.3157264    -43.338360 C  

   0.00005063        15789.    311885034.    13.6599527     0.0006915     -0.001738     2.3624891    -44.425532 C  

   0.00005188        16161.    311535670.    13.6670313     0.0007090     -0.001781     2.4086759    -45.511810 C  

   0.00005313        16532.    311190259.    13.6743621     0.0007265     -0.001824     2.4542840    -46.597186 C  
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   0.00005438        16902.    310848485.    13.6818311     0.0007439     -0.001866     2.4993001    -47.681767 C  

   0.00005563        17272.    310510144.    13.6893350     0.0007615     -0.001909     2.5436999    -48.765794 C  

   0.00005688        17641.    310174779.    13.6970481     0.0007790     -0.001951     2.5875103    -49.848932 C  

   0.00005813        18010.    309842106.    13.7049616     0.0007966     -0.001993     2.6307284    -50.931173 C  

   0.00005938        18377.    309511865.    13.7130678     0.0008142     -0.002036     2.6733512    -52.012509 C  

   0.00006063        18744.    309183816.    13.7213594     0.0008319     -0.002078     2.7153759    -53.092931 C  

   0.00006188        19111.    308857736.    13.7298299     0.0008495     -0.002120     2.7567993    -54.172430 C  

   0.00006313        19476.    308533420.    13.7384734     0.0008672     -0.002163     2.7976186    -55.250999 C  

   0.00006438        19841.    308210675.    13.7472845     0.0008850     -0.002205     2.8378306    -56.328628 C  

   0.00006563        20205.    307889323.    13.7562583     0.0009028     -0.002247     2.8774321    -57.405309 C  

   0.00006688        20569.    307569199.    13.7653904     0.0009206     -0.002289     2.9164201    -58.481032 C  

   0.00006813        20931.    307250146.    13.7746768     0.0009384     -0.002332     2.9547913    -59.555788 C  

   0.00006938        21293.    306928429.    13.7840598     0.0009563     -0.002374     2.9925345    -60.000000 CY 

   0.00007063        21633.    306306328.    13.7889702     0.0009738     -0.002416     3.0289735    -60.000000 CY 

   0.00007188        21931.    305126554.    13.7852763     0.0009908     -0.002459     3.0634995    -60.000000 CY 

   0.00007313        22199.    303571427.    13.7757058     0.0010073     -0.002503     3.0965069    -60.000000 CY 

   0.00007438        22461.    302002784.    13.7658443     0.0010238     -0.002546     3.1288376    -60.000000 CY 

   0.00007938        23320.    293796415.    13.6923667     0.0010868     -0.002723     3.2468613    -60.000000 CY 

   0.00008438        24003.    284481981.    13.5934697     0.0011469     -0.002903     3.3513829    -60.000000 CY 

   0.00008938        24670.    276024573.    13.5064891     0.0012071     -0.003083     3.4482242    -60.000000 CY 

   0.00009438        25126.    266234533.    13.3849513     0.0012632     -0.003267     3.5312731    -60.000000 CY 

   0.00009938        25515.    256754518.    13.2645162     0.0013182     -0.003452     3.6060625    -60.000000 CY 

    0.0001044        25900.    248139347.    13.1561965     0.0013732     -0.003637     3.6744280    -60.000000 CY 

    0.0001094        26279.    240267066.    13.0574071     0.0014282     -0.003822     3.7362448    -60.000000 CY 

    0.0001144        26653.    233027438.    12.9692094     0.0014834     -0.004007     3.7917768    -60.000000 CY 

    0.0001194        26936.    225639035.    12.8684643     0.0015362     -0.004194     3.8387346    -60.000000 CY 

    0.0001244        27132.    218146742.    12.7565024     0.0015866     -0.004383     3.8779204    -60.000000 CY 

    0.0001294        27316.    211135158.    12.6489929     0.0016365     -0.004574     3.9113204    -60.000000 CY 

    0.0001344        27496.    204619847.    12.5493435     0.0016863     -0.004764     3.9393841    -60.000000 CY 

    0.0001394        27674.    198554903.    12.4586937     0.0017364     -0.004954     3.9622315    -60.000000 CY 

    0.0001444        27849.    192893141.    12.3761507     0.0017868     -0.005143     3.9797793    -60.000000 CY 

    0.0001494        28022.    187593657.    12.3009506     0.0018375     -0.005333     3.9919411    -60.000000 CY 

    0.0001544        28192.    182619520.    12.2319253     0.0018883     -0.005522     3.9986215    -60.000000 CY 

    0.0001594        28358.    177930541.    12.1654739     0.0019389     -0.005711     3.9956578    -60.000000 CY 

    0.0001644        28520.    173506186.    12.1047535     0.0019897     -0.005900     3.9997504    -60.000000 CY 

    0.0001694        28670.    169271709.    12.0465944     0.0020404     -0.006090     3.9972866    -60.000000 CY 

    0.0001744        28784.    165068268.    11.9820305     0.0020894     -0.006281     3.9999575    -60.000000 CY 

    0.0001794        28865.    160918486.    11.9127774     0.0021369     -0.006473     3.9971026    -60.000000 CY 

    0.0001844        28931.    156916156.    11.8429546     0.0021835     -0.006666     3.9998312    -60.000000 CY 

    0.0001894        28992.    153095622.    11.7792501     0.0022307     -0.006859     3.9953050    -60.000000 CY 

    0.0001944        29051.    149456915.    11.7156886     0.0022772     -0.007053     3.9990621    -60.000000 CY 

    0.0001994        29107.    145991547.    11.6549613     0.0023237     -0.007246     3.9978721    -60.000000 CY 

    0.0002044        29162.    142688500.    11.5984218     0.0023704     -0.007440     3.9965511    -60.000000 CY 
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    0.0002094        29216.    139539316.    11.5454302     0.0024173     -0.007633     3.9994708    -60.000000 CY 

    0.0002144        29269.    136531934.    11.4957796     0.0024644     -0.007826     3.9961745    -60.000000 CY 

    0.0002194        29321.    133656185.    11.4489643     0.0025116     -0.008018     3.9960896    -60.000000 CY 

    0.0002244        29372.    130905540.    11.4059691     0.0025592     -0.008211     3.9991740    -60.000000 CY 

    0.0002294        29422.    128271270.    11.3650355     0.0026069     -0.008403     3.9984530    -60.000000 CY 

    0.0002344        29471.    125744126.    11.3268589     0.0026547     -0.008595     3.9936275    -60.000000 CY 

    0.0002394        29520.    123320190.    11.2908321     0.0027027     -0.008787     3.9976952    -60.000000 CY 

    0.0002444        29567.    120989867.    11.2548180     0.0027504     -0.008980     3.9997255    -60.000000 CY 

    0.0002494        29613.    118748171.    11.2201288     0.0027980     -0.009172     3.9956111    -60.000000 CY 

    0.0002544        29658.    116591516.    11.1875295     0.0028458     -0.009364     3.9931087    -60.000000 CY 

    0.0002594        29703.    114516381.    11.1550148     0.0028933     -0.009557     3.9971024    -60.000000 CY 

    0.0002644        29747.    112518144.    11.1273436     0.0029418     -0.009748     3.9993988    -60.000000 CY 

    0.0002694        29791.    110592083.    11.0996947     0.0029900     -0.009940     3.9985392    -60.000000 CY 

    0.0002744        29834.    108732995.    11.0737771     0.0030384     -0.010132     3.9897607    -60.000000 CYT

    0.0003044        30072.     98797560.    10.9388064     0.0033295     -0.011281     3.9907268    60.0000000 CYT

    0.0003344        30215.     90361197.    10.8038903     0.0036126     -0.012437     3.9871362    60.0000000 CYT

    0.0003644        30215.     82921510.    10.7069188     0.0039013     -0.013589     3.9988360    60.0000000 CYT

Axial Thrust Force =     26.375 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   769.6614654   1231458345.    29.0575674    0.00001816   -0.00001184     0.0760230     0.4527184    

   0.00000125         1536.   1228691794.    26.5364116    0.00003317   -0.00002683     0.1381948     0.8140449    

   0.00000188         2298.   1225820761.    25.6960958    0.00004818   -0.00004182     0.1998708     1.1753752    

   0.00000250         3057.   1222923140.    25.2759689    0.00006319   -0.00005681     0.2610505     1.5367078    

   0.00000313         3813.   1220014837.    25.0239144    0.00007820   -0.00007180     0.3217341     1.8980423    

   0.00000375         4564.   1217101182.    24.8558950    0.00009321   -0.00008679     0.3819214     2.2593786    

   0.00000438         5312.   1214184467.    24.7358958     0.0001082     -0.000102     0.4416125     2.6207168    

   0.00000500         5312.   1062411409.    15.1181234    0.00007559     -0.000164     0.3092820     -4.176272 C  

   0.00000563         5312.    944365697.    14.9127386    0.00008388     -0.000186     0.3423836     -4.731809 C  

   0.00000625         5312.    849929127.    14.7492991    0.00009218     -0.000208     0.3753578     -5.287190 C  

   0.00000688         5312.    772662843.    14.6155554     0.0001005     -0.000230     0.4081822     -5.842574 C  

   0.00000750         5312.    708274273.    14.5017614     0.0001088     -0.000251     0.4407873     -6.398465 C  

   0.00000813         5312.    653791636.    14.4061567     0.0001171     -0.000273     0.4732656     -6.954197 C  

   0.00000875         5312.    607092234.    14.3248419     0.0001253     -0.000295     0.5056171     -7.509768 C  

   0.00000938         5312.    566619418.    14.2549612     0.0001336     -0.000316     0.5378414     -8.065178 C  

   0.00001000         5312.    531205704.    14.1943724     0.0001419     -0.000338     0.5699383     -8.620427 C  

   0.00001063         5312.    499958310.    14.1408125     0.0001502     -0.000360     0.6018808     -9.175712 C  

   0.00001125         5312.    472182848.    14.0926378     0.0001585     -0.000381     0.6336498     -9.731177 C  
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   0.00001188         5312.    447331120.    14.0500207     0.0001668     -0.000403     0.6652920    -10.286474 C  

   0.00001250         5312.    424964564.    14.0121175     0.0001752     -0.000425     0.6968070    -10.841603 C  

   0.00001313         5312.    404728156.    13.9782765     0.0001835     -0.000447     0.7281948    -11.396563 C  

   0.00001375         5312.    386331421.    13.9479365     0.0001918     -0.000468     0.7594551    -11.951354 C  

   0.00001438         5312.    369534403.    13.9206423     0.0002001     -0.000490     0.7905875    -12.505975 C  

   0.00001500         5312.    354137136.    13.8960147     0.0002084     -0.000512     0.8215919    -13.060426 C  

   0.00001563         5312.    339971651.    13.8737350     0.0002168     -0.000533     0.8524681    -13.614705 C  

   0.00001625         5381.    331118795.    13.8535337     0.0002251     -0.000555     0.8832157    -14.168812 C  

   0.00001688         5575.    330358073.    13.8351811     0.0002335     -0.000577     0.9138345    -14.722747 C  

   0.00001750         5769.    329643899.    13.8184803     0.0002418     -0.000598     0.9443244    -15.276509 C  

   0.00001813         5963.    328971433.    13.8032618     0.0002502     -0.000620     0.9746850    -15.830097 C  

   0.00001875         6156.    328336481.    13.7893784     0.0002586     -0.000641     1.0049160    -16.383511 C  

   0.00001938         6350.    327735390.    13.7767022     0.0002669     -0.000663     1.0350173    -16.936749 C  

   0.00002000         6543.    327164963.    13.7651211     0.0002753     -0.000685     1.0649886    -17.489812 C  

   0.00002063         6737.    326622391.    13.7545365     0.0002837     -0.000706     1.0948296    -18.042699 C  

   0.00002125         6930.    326105195.    13.7448618     0.0002921     -0.000728     1.1245401    -18.595408 C  

   0.00002188         7123.    325611180.    13.7360198     0.0003005     -0.000750     1.1541198    -19.147940 C  

   0.00002250         7316.    325138393.    13.7279423     0.0003089     -0.000771     1.1835684    -19.700294 C  

   0.00002313         7508.    324685094.    13.7205683     0.0003173     -0.000793     1.2128857    -20.252468 C  

   0.00002375         7701.    324249724.    13.7138433     0.0003257     -0.000814     1.2420715    -20.804463 C  

   0.00002438         7893.    323830887.    13.7077182     0.0003341     -0.000836     1.2711255    -21.356278 C  

   0.00002563         8278.    323037895.    13.6970960     0.0003510     -0.000879     1.3288368    -22.459363 C  

   0.00002688         8662.    322297437.    13.6883981     0.0003679     -0.000922     1.3860176    -23.561718 C  

   0.00002813         9045.    321602373.    13.6813749     0.0003848     -0.000965     1.4426658    -24.663338 C  

   0.00002938         9428.    320946733.    13.6757184     0.0004017     -0.001008     1.4987640    -25.764347 C  

   0.00003063         9810.    320325614.    13.6713011     0.0004187     -0.001051     1.5543237    -26.864626 C  

   0.00003188        10192.    319734844.    13.6680741     0.0004357     -0.001094     1.6093475    -27.964124 C  

   0.00003313        10573.    319170862.    13.6659095     0.0004527     -0.001137     1.6638333    -29.062836 C  

   0.00003438        10953.    318630622.    13.6646978     0.0004697     -0.001180     1.7177785    -30.160754 C  

   0.00003563        11333.    318111506.    13.6643452     0.0004868     -0.001223     1.7711809    -31.257873 C  

   0.00003688        11712.    317611248.    13.6647705     0.0005039     -0.001266     1.8240381    -32.354186 C  

   0.00003813        12091.    317127879.    13.6659035     0.0005210     -0.001309     1.8763477    -33.449685 C  

   0.00003938        12468.    316659677.    13.6676828     0.0005382     -0.001352     1.9281071    -34.544365 C  

   0.00004063        12846.    316205131.    13.6700546     0.0005553     -0.001395     1.9793140    -35.638217 C  

   0.00004188        13223.    315762908.    13.6729718     0.0005726     -0.001437     2.0299657    -36.731235 C  

   0.00004313        13599.    315331830.    13.6763928     0.0005898     -0.001480     2.0800598    -37.823411 C  

   0.00004438        13974.    314910853.    13.6802478     0.0006071     -0.001523     2.1295924    -38.914752 C  

   0.00004563        14349.    314499096.    13.6844094     0.0006244     -0.001566     2.1785425    -40.005435 C  

   0.00004688        14723.    314095690.    13.6889600     0.0006417     -0.001608     2.2269244    -41.095288 C  

   0.00004813        15097.    313699884.    13.6938746     0.0006590     -0.001651     2.2747355    -42.184303 C  

   0.00004938        15470.    313311005.    13.6991305     0.0006764     -0.001694     2.3219733    -43.272473 C  

   0.00005063        15842.    312928444.    13.7047074     0.0006938     -0.001736     2.3686349    -44.359790 C  

   0.00005188        16214.    312551648.    13.7105872     0.0007112     -0.001779     2.4147178    -45.446248 C  
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   0.00005313        16585.    312180117.    13.7167534     0.0007287     -0.001821     2.4602192    -46.531837 C  

   0.00005438        16955.    311813395.    13.7231912     0.0007462     -0.001864     2.5051363    -47.616552 C  

   0.00005563        17324.    311451063.    13.7298870     0.0007637     -0.001906     2.5494663    -48.700384 C  

   0.00005688        17693.    311092741.    13.7368288     0.0007813     -0.001949     2.5932063    -49.783324 C  

   0.00005813        18062.    310738079.    13.7440054     0.0007989     -0.001991     2.6363535    -50.865365 C  

   0.00005938        18429.    310386755.    13.7514069     0.0008165     -0.002034     2.6789050    -51.946499 C  

   0.00006063        18796.    310038472.    13.7590241     0.0008341     -0.002076     2.7208577    -53.026717 C  

   0.00006188        19162.    309692955.    13.7668486     0.0008518     -0.002118     2.7622088    -54.106011 C  

   0.00006313        19528.    309349951.    13.7748728     0.0008695     -0.002160     2.8029550    -55.184371 C  

   0.00006438        19892.    309009225.    13.7830900     0.0008873     -0.002203     2.8430935    -56.261790 C  

   0.00006563        20257.    308670557.    13.7914937     0.0009051     -0.002245     2.8826209    -57.338258 C  

   0.00006688        20620.    308333744.    13.8000782     0.0009229     -0.002287     2.9215342    -58.413766 C  

   0.00006813        20982.    307998594.    13.8088381     0.0009407     -0.002329     2.9598302    -59.488305 C  

   0.00006938        21344.    307661728.    13.8177207     0.0009586     -0.002371     2.9974984    -60.000000 CY 

   0.00007063        21686.    307052885.    13.8225726     0.0009762     -0.002414     3.0339256    -60.000000 CY 

   0.00007188        21986.    305895841.    13.8189791     0.0009932     -0.002457     3.0684633    -60.000000 CY 

   0.00007313        22255.    304348203.    13.8092287     0.0010098     -0.002500     3.1014480    -60.000000 CY 

   0.00007438        22518.    302764977.    13.7988988     0.0010263     -0.002544     3.1337030    -60.000000 CY 

   0.00007938        23383.    294586423.    13.7250970     0.0010894     -0.002721     3.2516343    -60.000000 CY 

   0.00008438        24066.    285225413.    13.6259794     0.0011497     -0.002900     3.3560587    -60.000000 CY 

   0.00008938        24735.    276752554.    13.5381571     0.0012100     -0.003080     3.4526701    -60.000000 CY 

   0.00009438        25194.    266959698.    13.4160466     0.0012661     -0.003264     3.5355225    -60.000000 CY 

   0.00009938        25583.    257440202.    13.2942762     0.0013211     -0.003449     3.6099881    -60.000000 CY 

    0.0001044        25968.    248794848.    13.1862444     0.0013763     -0.003634     3.6782118    -60.000000 CY 

    0.0001094        26347.    240889725.    13.0862925     0.0014313     -0.003819     3.7396793    -60.000000 CY 

    0.0001144        26720.    233621750.    12.9971728     0.0014866     -0.004003     3.7948600    -60.000000 CY 

    0.0001194        27008.    226244740.    12.8966886     0.0015395     -0.004190     3.8415904    -60.000000 CY 

    0.0001244        27205.    218735321.    12.7840806     0.0015900     -0.004380     3.8804485    -60.000000 CY 

    0.0001294        27389.    211705378.    12.6772957     0.0016401     -0.004570     3.9136176    -60.000000 CY 

    0.0001344        27569.    205166848.    12.5768003     0.0016900     -0.004760     3.9412951    -60.000000 CY 

    0.0001394        27747.    199080312.    12.4853722     0.0017401     -0.004950     3.9637483    -60.000000 CY 

    0.0001444        27922.    193398407.    12.4021119     0.0017906     -0.005139     3.9808937    -60.000000 CY 

    0.0001494        28094.    188080096.    12.3262425     0.0018412     -0.005329     3.9926445    -60.000000 CY 

    0.0001544        28264.    183089639.    12.2570981     0.0018922     -0.005518     3.9989104    -60.000000 CY 

    0.0001594        28430.    178386727.    12.1911729     0.0019430     -0.005707     3.9962112    -60.000000 CY 

    0.0001644        28593.    173950077.    12.1300875     0.0019939     -0.005896     3.9998704    -60.000000 CY 

    0.0001694        28743.    169700404.    12.0714320     0.0020446     -0.006085     3.9977314    -60.000000 CY 

    0.0001744        28858.    165495745.    12.0070669     0.0020937     -0.006276     3.9999964    -60.000000 CY 

    0.0001794        28941.    161344954.    11.9380973     0.0021414     -0.006469     3.9975979    -60.000000 CY 

    0.0001844        29008.    157333107.    11.8687863     0.0021883     -0.006662     3.9999343    -60.000000 CY 

    0.0001894        29069.    153500016.    11.8037963     0.0022353     -0.006855     3.9959561    -60.000000 CY 

    0.0001944        29128.    149854628.    11.7415599     0.0022823     -0.007048     3.9993602    -60.000000 CY 

    0.0001994        29184.    146377795.    11.6803352     0.0023288     -0.007241     3.9962806    -60.000000 CY 
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    0.0002044        29239.    143064451.    11.6234217     0.0023755     -0.007434     3.9971579    -60.000000 CY 

    0.0002094        29293.    139905447.    11.5695408     0.0024224     -0.007628     3.9996918    -60.000000 CY 

    0.0002144        29345.    136888202.    11.5200021     0.0024696     -0.007820     3.9945478    -60.000000 CY 

    0.0002194        29397.    134003620.    11.4728313     0.0025169     -0.008013     3.9967510    -60.000000 CY 

    0.0002244        29448.    131244522.    11.4293697     0.0025645     -0.008206     3.9994630    -60.000000 CY 

    0.0002294        29498.    128601656.    11.3881461     0.0026122     -0.008398     3.9967910    -60.000000 CY 

    0.0002344        29547.    126066872.    11.3496022     0.0026601     -0.008590     3.9944979    -60.000000 CY 

    0.0002394        29595.    123635603.    11.3132266     0.0027081     -0.008782     3.9982087    -60.000000 CY 

    0.0002444        29643.    121301307.    11.2787993     0.0027563     -0.008974     3.9998928    -60.000000 CY 

    0.0002494        29689.    119052309.    11.2438686     0.0028039     -0.009166     3.9937550    -60.000000 CY 

    0.0002544        29734.    116889198.    11.2109339     0.0028518     -0.009358     3.9941169    -60.000000 CY 

    0.0002594        29778.    114807858.    11.1797210     0.0028997     -0.009550     3.9977456    -60.000000 CY 

    0.0002644        29822.    112803622.    11.1501232     0.0029478     -0.009742     3.9996712    -60.000000 CY 

    0.0002694        29866.    110871309.    11.1222857     0.0029961     -0.009934     3.9966312    -60.000000 CY 

    0.0002744        29909.    109006750.    11.0961103     0.0030445     -0.010126     3.9902925    -60.000000 CYT

    0.0003044        30147.     99044858.    10.9600728     0.0033360     -0.011274     3.9920015    60.0000000 CYT

    0.0003344        30292.     90593168.    10.8266477     0.0036202     -0.012430     3.9859329    60.0000000 CYT

    0.0003644        30292.     83134383.    10.7325637     0.0039107     -0.013579     3.9959063    60.0000000 CYT

--------------------------------------------------------------------------------

   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                21.125             29799.620           0.00300000     -0.00997970

   2                26.375             29869.433           0.00300000     -0.00994950

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.
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The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65          21.125000        29800.     13.731250        19370.    308627822.

   2       0.65          26.375000        29869.     17.143750        19415.    309455616.

 

   1       0.75          21.125000        29800.     15.843750        22350.    302669775.

   2       0.75          26.375000        29869.     19.781250        22402.    303464548.

 

   1       0.90          21.125000        29800.     19.012500        26820.    228665968.

   2       0.90          26.375000        29869.     23.737500        26882.    229464592.

--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    

Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       22.0000        0.00      N.A.        No            0.00       7082.

  2       24.4000      2.4677      Yes         No           7082.     303908.

  3       37.4000      9.1476      No          No         310989.    1084139.

  4       57.4000     36.5473      Yes         No        1395129.      34481.

  5       68.2000     46.2000      No          No        1429609.        0.00

  6      107.4000     85.4000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 
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--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =     -27000.0 in-lbs

Axial thrust load on pile head                         =      21125.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     1.8110    -27000.  -2.77E-07   -0.00473       0.00   1.23E+12       0.00       0.00    27.8586

    0.5800     1.7781    -25630.   213.3003   -0.00473       0.00   1.23E+12       0.00       0.00    33.4345

    1.1600     1.7451    -22640.   471.8769   -0.00473       0.00   1.23E+12       0.00       0.00    40.8691

    1.7400     1.7122    -17671.   782.1980   -0.00473       0.00   1.23E+12       0.00       0.00    48.3036

    2.3200     1.6793    -10361.      1144.   -0.00473       0.00   1.23E+12       0.00       0.00    55.7382

    2.9000     1.6464   -351.787      1558.   -0.00473       0.00   1.23E+12       0.00       0.00    63.1727

    3.4800     1.6135     12718.      2024.   -0.00473       0.00   1.23E+12       0.00       0.00    70.6073

    4.0600     1.5806     29208.      2541.   -0.00473       0.00   1.23E+12       0.00       0.00    78.0418

    4.6400     1.5476     49478.      3110.   -0.00473       0.00   1.23E+12       0.00       0.00    85.4764

    5.2200     1.5147     73889.      3731.   -0.00473       0.00   1.23E+12       0.00       0.00    92.9109

    5.8000     1.4818    102801.      4403.   -0.00473       0.00   1.23E+12       0.00       0.00   100.3455

    6.3800     1.4489    136574.      5128.   -0.00473       0.00   1.23E+12       0.00       0.00   107.7800

    6.9600     1.4160    175567.      5904.   -0.00473       0.00   1.23E+12       0.00       0.00   115.2145

    7.5400     1.3831    220141.      6731.   -0.00473       0.00   1.23E+12       0.00       0.00   122.6491

    8.1200     1.3502    270657.      7611.   -0.00472       0.00   1.23E+12       0.00       0.00   130.0836

    8.7000     1.3174    327474.      8542.   -0.00472       0.00   1.23E+12       0.00       0.00   137.5182

    9.2800     1.2845    390952.      9525.   -0.00472       0.00   1.23E+12       0.00       0.00   144.9527

    9.8600     1.2516    461452.     10560.   -0.00472       0.00   1.23E+12       0.00       0.00   152.3873

   10.4400     1.2188    539333.     11646.   -0.00472       0.00   1.23E+12       0.00       0.00   159.8218

   11.0200     1.1860    624955.     12785.   -0.00471       0.00   1.23E+12       0.00       0.00   167.2564

   11.6000     1.1532    718680.     13975.   -0.00471       0.00   1.23E+12       0.00       0.00   174.6909

   12.1800     1.1205    820866.     15216.   -0.00470       0.00   1.23E+12       0.00       0.00   182.1255

   12.7600     1.0877    931873.     16510.   -0.00470       0.00   1.23E+12       0.00       0.00   189.5600

   13.3400     1.0551   1052063.     17855.   -0.00469       0.00   1.23E+12       0.00       0.00   196.9945

   13.9200     1.0224   1181794.     19252.   -0.00469       0.00   1.23E+12       0.00       0.00   204.4291

   14.5000     0.9898   1321428.     20701.   -0.00468       0.00   1.23E+12       0.00       0.00   211.8636
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   15.0800     0.9573   1471323.     22201.   -0.00467       0.00   1.23E+12       0.00       0.00   219.2982

   15.6600     0.9248   1631840.     23753.   -0.00466       0.00   1.23E+12       0.00       0.00   226.7327

   16.2400     0.8924   1803339.     25357.   -0.00465       0.00   1.23E+12       0.00       0.00   234.1673

   16.8200     0.8600   1986180.     27013.   -0.00464       0.00   1.23E+12       0.00       0.00   241.6018

   17.4000     0.8277   2180723.     28720.   -0.00463       0.00   1.23E+12       0.00       0.00   249.0364

   17.9800     0.7955   2387328.     30479.   -0.00462       0.00   1.23E+12       0.00       0.00   256.4709

   18.5600     0.7635   2606355.     32290.   -0.00460       0.00   1.22E+12       0.00       0.00   263.9055

   19.1400     0.7315   2838163.     34153.   -0.00459       0.00   1.22E+12       0.00       0.00   271.3400

   19.7200     0.6996   3083114.     36067.   -0.00457       0.00   1.22E+12       0.00       0.00   278.7745

   20.3000     0.6678   3341566.     38034.   -0.00455       0.00   1.22E+12       0.00       0.00   286.2091

   20.8800     0.6362   3613879.     40051.   -0.00453       0.00   1.22E+12       0.00       0.00   293.6436

   21.4600     0.6047   3900415.     42121.   -0.00451       0.00   1.22E+12       0.00       0.00   301.0782

   22.0400     0.5734   4201531.     43617.   -0.00449       0.00   1.22E+12     -3.158    38.3264   132.0680

   22.6200     0.5422   4508889.     43887.   -0.00446       0.00   1.22E+12    -51.417   659.9714       0.00

   23.2000     0.5113   4813752.     43350.   -0.00444       0.00   1.22E+12   -103.037      1403.       0.00

   23.7800     0.4805   5113620.     42448.   -0.00441       0.00   1.21E+12   -156.175      2262.       0.00

   24.3600     0.4499   5405918.     41174.   -0.00434       0.00   3.27E+11   -209.888      3247.       0.00

   24.9400     0.4201   5688032.     39554.   -0.00422       0.00   3.27E+11   -255.384      4231.       0.00

   25.5200     0.3912   5957757.     37605.   -0.00409       0.00   3.26E+11   -304.853      5424.       0.00

   26.1000     0.3631   6212696.     35322.   -0.00396       0.00   3.25E+11   -351.058      6729.       0.00

   26.6800     0.3360   6450609.     32730.   -0.00383       0.00   3.24E+11   -393.951      8161.       0.00

   27.2600     0.3098   6669418.     29857.   -0.00369       0.00   3.24E+11   -431.544      9694.       0.00

   27.8400     0.2847   6867302.     26744.   -0.00354       0.00   3.24E+11   -462.891     11318.       0.00

   28.4200     0.2605   7042741.     23421.   -0.00339       0.00   3.23E+11   -492.025     13145.       0.00

   29.0000     0.2374   7194323.     19915.   -0.00324       0.00   3.23E+11   -515.426     15109.       0.00

   29.5800     0.2154   7320914.     16272.   -0.00308       0.00   3.23E+11   -531.622     17175.       0.00

   30.1600     0.1945   7421729.     12533.   -0.00292       0.00   3.22E+11   -542.698     19417.       0.00

   30.7400     0.1747   7496231.      8728.   -0.00276       0.00   3.22E+11   -550.613     21931.       0.00

   31.3200     0.1561   7544037.      4893.   -0.00260       0.00   3.22E+11   -551.377     24587.       0.00

   31.9000     0.1386   7565110.      1079.   -0.00244       0.00   3.22E+11   -544.780     27366.       0.00

   32.4800     0.1222   7559769.     -2668.   -0.00227       0.00   3.22E+11   -531.872     30302.       0.00

   33.0600     0.1069   7528638.     -6298.   -0.00211       0.00   3.22E+11   -511.079     33271.       0.00

   33.6400    0.09279   7472727.     -9755.   -0.00195       0.00   3.22E+11   -482.485     36189.       0.00

   34.2200    0.07980   7393419.    -13008.   -0.00179       0.00   3.22E+11   -452.141     39437.       0.00

   34.8000    0.06791   7292185.    -15997.   -0.00163       0.00   3.23E+11   -406.811     41693.       0.00

   35.3800    0.05712   7171222.    -18657.   -0.00147       0.00   3.23E+11   -357.672     43582.       0.00

   35.9600    0.04740   7032910.    -20980.   -0.00132       0.00   3.23E+11   -309.706     45472.       0.00

   36.5400    0.03874   6879573.    -22975.   -0.00117       0.00   3.23E+11   -263.639     47361.       0.00

   37.1200    0.03111   6713443.    -24659.   -0.00102       0.00   3.24E+11   -220.160     49250.       0.00

   37.7000    0.02449   6536627.    -27154.  -8.82E-04       0.00   3.24E+11   -496.782    141204.       0.00

   38.2800    0.01884   6335725.    -30533.  -7.44E-04       0.00   3.25E+11   -474.421    175294.       0.00

   38.8600    0.01413   6111822.    -33751.  -6.11E-04       0.00   3.25E+11   -450.065    221659.       0.00

   39.4400    0.01034   5866097.    -36793.  -4.83E-04       0.00   3.26E+11   -424.108    285554.       0.00
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   40.0200    0.00741   5599810.    -39652.  -3.60E-04       0.00   3.27E+11   -397.544    373203.       0.00

   40.6000    0.00532   5314247.    -42332.  -2.60E-04       0.00   4.51E+11   -372.572    487348.       0.00

   41.1800    0.00380   5010625.    -44842.  -2.04E-04       0.00   1.22E+12   -348.594    638778.       0.00

   41.7600    0.00248   4690112.    -47164.  -1.77E-04       0.00   1.22E+12   -318.716    896156.       0.00

   42.3400    0.00134   4354155.    -49241.  -1.51E-04       0.00   1.22E+12   -278.056   1445143.       0.00

   42.9200   3.76E-04   4004726.    -50563.  -1.27E-04       0.00   1.22E+12   -101.977   1886688.       0.00

   43.5000  -4.28E-04   3650353.    -50508.  -1.05E-04       0.00   1.22E+12   117.8613   1918218.       0.00

   44.0800   -0.00109   3301687.    -49132.  -8.53E-05       0.00   1.22E+12   277.4133   1776901.       0.00

   44.6600   -0.00161   2966456.    -47084.  -6.74E-05       0.00   1.22E+12   311.2280   1341537.       0.00

   45.2400   -0.00203   2646299.    -44836.  -5.15E-05       0.00   1.22E+12   334.5991   1149878.       0.00

   45.8200   -0.00233   2342349.    -42447.  -3.73E-05       0.00   1.23E+12   351.9975   1050940.       0.00

   46.4000   -0.00254   2055447.    -39951.  -2.48E-05       0.00   1.23E+12   365.3307    999308.       0.00

   46.9800   -0.00268   1786242.    -37372.  -1.39E-05       0.00   1.23E+12   375.5977    976675.       0.00

   47.5600   -0.00274   1535229.    -34731.  -4.51E-06       0.00   1.23E+12   383.3875    974489.       0.00

   48.1400   -0.00274   1302787.    -32043.   3.53E-06       0.00   1.23E+12   389.0727    988537.       0.00

   48.7200   -0.00269   1089191.    -29322.   1.03E-05       0.00   1.23E+12   392.8967   1016896.       0.00

   49.3000   -0.00260    894627.    -26580.   1.59E-05       0.00   1.23E+12   395.0203   1059067.       0.00

   49.8800   -0.00247    719197.    -23829.   2.05E-05       0.00   1.23E+12   395.5448   1115624.       0.00

   50.4600   -0.00231    562928.    -21079.   2.41E-05       0.00   1.23E+12   394.5232   1188154.       0.00

   51.0400   -0.00213    425770.    -18342.   2.69E-05       0.00   1.23E+12   391.9638   1279411.       0.00

   51.6200   -0.00194    307598.    -15628.   2.90E-05       0.00   1.23E+12   387.8279   1393700.       0.00

   52.2000   -0.00173    208214.    -12949.   3.04E-05       0.00   1.23E+12   382.0192   1537652.       0.00

   52.7800   -0.00151    127334.    -10317.   3.14E-05       0.00   1.23E+12   374.3632   1721703.       0.00

   53.3600   -0.00129     64590.     -7746.   3.19E-05       0.00   1.23E+12   364.5667   1963070.       0.00

   53.9400   -0.00107     19505.     -5252.   3.21E-05       0.00   1.23E+12   352.1401   2292245.       0.00

   54.5200  -8.45E-04     -8521.     -2963.   3.22E-05       0.00   1.23E+12   305.5810   2516686.       0.00

   55.1000  -6.21E-04    -21744.     -1108.   3.21E-05       0.00   1.23E+12   227.4739   2548165.       0.00

   55.6800  -3.98E-04    -23948.   197.8429   3.20E-05       0.00   1.23E+12   147.6595   2579642.       0.00

   56.2600  -1.76E-04    -19000.   942.0119   3.18E-05       0.00   1.23E+12    66.1821   2611118.       0.00

   56.8400   4.48E-05    -10845.      1113.   3.18E-05       0.00   1.23E+12    -17.019   2642593.       0.00

   57.4200   2.66E-04     -3515.   779.7540   3.17E-05       0.00   1.23E+12    -78.769   2063875.       0.00

   58.0000   4.86E-04       0.00       0.00   3.17E-05       0.00   1.23E+12   -145.298   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:
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Pile-head deflection             =     1.81097747 inches

Computed slope at pile head      =     -0.0047290 radians

Maximum bending moment           =       7565110. inch-lbs

Maximum shear force              =        -50563. lbs

Depth of maximum bending moment  =    31.90000000 feet below pile head

Depth of maximum shear force     =    42.92000000 feet below pile head

Number of iterations             =            176

Number of zero deflection points =              2

Pile deflection at ground        =     0.57556261 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =         -27000. in-lbs

Axial Load =          21125. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    1.81097747      7565110.       -50563.

   55.10000    1.80683958      7571646.       -50857.

   52.20000    1.82223681      7547948.       -56260.

   49.30000    2.01362502      7432936.       -63318.

   46.40000    2.82317433      7204018.       -68297.

   43.50000    5.33482498      6889151.       -72923.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs
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Applied moment at pile head                            =     -33500.0 in-lbs

Axial thrust load on pile head                         =      26375.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     3.7330    -33500.   1.23E-06   -0.00952       0.00   1.23E+12       0.00       0.00    47.7880

    0.5800     3.6667    -30595.   361.7104   -0.00952       0.00   1.23E+12       0.00       0.00    56.1518

    1.1600     3.6005    -24970.   791.3354   -0.00952       0.00   1.23E+12       0.00       0.00    67.3036

    1.7400     3.5342    -16085.      1299.   -0.00952       0.00   1.23E+12       0.00       0.00    78.4555

    2.3200     3.4679     -3399.      1883.   -0.00952       0.00   1.23E+12       0.00       0.00    89.6073

    2.9000     3.4017     13628.      2546.   -0.00952       0.00   1.23E+12       0.00       0.00   100.7591

    3.4800     3.3354     35535.      3286.   -0.00952       0.00   1.23E+12       0.00       0.00   111.9109

    4.0600     3.2692     62864.      4104.   -0.00952       0.00   1.23E+12       0.00       0.00   123.0627

    4.6400     3.2029     96154.      4999.   -0.00952       0.00   1.23E+12       0.00       0.00   134.2145

    5.2200     3.1367    135945.      5972.   -0.00952       0.00   1.23E+12       0.00       0.00   145.3664

    5.8000     3.0704    182778.      7023.   -0.00952       0.00   1.23E+12       0.00       0.00   156.5182

    6.3800     3.0042    237193.      8151.   -0.00952       0.00   1.23E+12       0.00       0.00   167.6700

    6.9600     2.9380    299730.      9357.   -0.00951       0.00   1.23E+12       0.00       0.00   178.8218

    7.5400     2.8717    370929.     10640.   -0.00951       0.00   1.23E+12       0.00       0.00   189.9736

    8.1200     2.8055    451330.     12001.   -0.00951       0.00   1.23E+12       0.00       0.00   201.1255

    8.7000     2.7394    541474.     13440.   -0.00951       0.00   1.23E+12       0.00       0.00   212.2773

    9.2800     2.6732    641900.     14956.   -0.00950       0.00   1.23E+12       0.00       0.00   223.4291

    9.8600     2.6071    753148.     16550.   -0.00950       0.00   1.23E+12       0.00       0.00   234.5809

   10.4400     2.5410    875760.     18221.   -0.00950       0.00   1.23E+12       0.00       0.00   245.7327

   11.0200     2.4749   1010274.     19970.   -0.00949       0.00   1.23E+12       0.00       0.00   256.8845

   11.6000     2.4088   1157231.     21797.   -0.00948       0.00   1.23E+12       0.00       0.00   268.0364

   12.1800     2.3429   1317170.     23701.   -0.00948       0.00   1.23E+12       0.00       0.00   279.1882

   12.7600     2.2769   1490633.     25683.   -0.00947       0.00   1.23E+12       0.00       0.00   290.3400

   13.3400     2.2110   1678159.     27743.   -0.00946       0.00   1.23E+12       0.00       0.00   301.4918

   13.9200     2.1452   1880288.     29880.   -0.00945       0.00   1.23E+12       0.00       0.00   312.6436

   14.5000     2.0795   2097560.     32095.   -0.00944       0.00   1.23E+12       0.00       0.00   323.7955

   15.0800     2.0138   2330514.     34387.   -0.00943       0.00   1.23E+12       0.00       0.00   334.9473

   15.6600     1.9483   2579692.     36757.   -0.00941       0.00   1.22E+12       0.00       0.00   346.0991

   16.2400     1.8828   2845633.     39205.   -0.00940       0.00   1.22E+12       0.00       0.00   357.2509

   16.8200     1.8175   3128876.     41730.   -0.00938       0.00   1.22E+12       0.00       0.00   368.4027

   17.4000     1.7523   3429962.     44333.   -0.00936       0.00   1.22E+12       0.00       0.00   379.5545

   17.9800     1.6872   3749431.     47014.   -0.00934       0.00   1.22E+12       0.00       0.00   390.7064

   18.5600     1.6222   4087822.     49772.   -0.00932       0.00   1.22E+12       0.00       0.00   401.8582

   19.1400     1.5575   4445676.     52608.   -0.00929       0.00   1.22E+12       0.00       0.00   413.0100

   19.7200     1.4929   4823532.     55521.   -0.00927       0.00   1.22E+12       0.00       0.00   424.1618

   20.3000     1.4284   5221930.     58512.   -0.00924       0.00   1.21E+12       0.00       0.00   435.3136
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   20.8800     1.3642   5641410.     61580.   -0.00916       0.00   3.30E+11       0.00       0.00   446.4655

   21.4600     1.3009   6082495.     64727.   -0.00904       0.00   3.29E+11       0.00       0.00   457.6173

   22.0400     1.2384   6545725.     67004.   -0.00891       0.00   3.27E+11     -3.929    22.0790   200.6882

   22.6200     1.1769   7018460.     67465.   -0.00876       0.00   3.26E+11    -64.126   379.2331       0.00

   23.2000     1.1164   7488061.     66794.   -0.00861       0.00   3.25E+11   -128.971   804.0189       0.00

   23.7800     1.0571   7951385.     65661.   -0.00844       0.00   3.24E+11   -196.481      1294.       0.00

   24.3600     0.9989   8405161.     64055.   -0.00826       0.00   3.23E+11   -265.048      1847.       0.00

   24.9400     0.9420   8846063.     62006.   -0.00808       0.00   3.22E+11   -323.591      2391.       0.00

   25.5200     0.8865   9271255.     59530.   -0.00788       0.00   3.21E+11   -387.949      3046.       0.00

   26.1000     0.8323   9677617.     56617.   -0.00768       0.00   3.21E+11   -449.195      3756.       0.00

   26.6800     0.7796   1.01E+07     53289.   -0.00746       0.00   3.20E+11   -507.219      4528.       0.00

   27.2600     0.7284   1.04E+07     49576.   -0.00724       0.00   3.19E+11   -559.561      5346.       0.00

   27.8400     0.6788   1.08E+07     45524.   -0.00701       0.00   3.19E+11   -604.944      6202.       0.00

   28.4200     0.6309   1.11E+07     41161.   -0.00677       0.00   3.18E+11   -648.746      7157.       0.00

   29.0000     0.5846   1.13E+07     36515.   -0.00653       0.00   3.18E+11   -686.362      8172.       0.00

   29.5800     0.5400   1.16E+07     31635.   -0.00628       0.00   3.18E+11   -715.817      9225.       0.00

   30.1600     0.4973   1.18E+07     26572.   -0.00602       0.00   3.18E+11   -739.148     10346.       0.00

   30.7400     0.4563   1.19E+07     21361.   -0.00576       0.00   3.17E+11   -758.335     11568.       0.00

   31.3200     0.4171   1.21E+07     16046.   -0.00550       0.00   3.17E+11   -768.939     12832.       0.00

   31.9000     0.3798   1.22E+07     10688.   -0.00523       0.00   3.17E+11   -770.526     14122.       0.00

   32.4800     0.3443   1.22E+07      5330.   -0.00496       0.00   3.17E+11   -769.195     15550.       0.00

   33.0600     0.3107   1.22E+07    13.8674   -0.00469       0.00   3.17E+11   -758.476     16992.       0.00

   33.6400     0.2789   1.22E+07     -5193.   -0.00442       0.00   3.17E+11   -737.686     18406.       0.00

   34.2200     0.2491   1.22E+07    -10250.   -0.00416       0.00   3.17E+11   -715.597     19995.       0.00

   34.8000     0.2211   1.21E+07    -15153.   -0.00389       0.00   3.17E+11   -693.303     21826.       0.00

   35.3800     0.1949   1.20E+07    -19870.   -0.00363       0.00   3.17E+11   -662.156     23643.       0.00

   35.9600     0.1706   1.18E+07    -24341.   -0.00337       0.00   3.17E+11   -622.462     25395.       0.00

   36.5400     0.1481   1.16E+07    -28507.   -0.00311       0.00   3.18E+11   -574.819     27020.       0.00

   37.1200     0.1273   1.14E+07    -32318.   -0.00286       0.00   3.18E+11   -520.158     28437.       0.00

   37.7000     0.1083   1.12E+07    -36635.   -0.00261       0.00   3.18E+11   -720.408     46301.       0.00

   38.2800    0.09098   1.09E+07    -41589.   -0.00237       0.00   3.19E+11   -703.297     53805.       0.00

   38.8600    0.07532   1.06E+07    -46417.   -0.00213       0.00   3.19E+11   -683.822     63193.       0.00

   39.4400    0.06126   1.03E+07    -51099.   -0.00191       0.00   3.20E+11   -661.728     75176.       0.00

   40.0200    0.04877   9887348.    -55617.   -0.00169       0.00   3.20E+11   -636.670     90864.       0.00

   40.6000    0.03777   9485120.    -59949.   -0.00148       0.00   3.21E+11   -608.158    112076.       0.00

   41.1800    0.02820   9053394.    -64068.   -0.00128       0.00   3.22E+11   -575.453    142034.       0.00

   41.7600    0.01999   8593756.    -67941.   -0.00109       0.00   3.22E+11   -537.349    187057.       0.00

   42.3400    0.01308   8108054.    -71522.  -9.06E-04       0.00   3.23E+11   -491.624    261600.       0.00

   42.9200    0.00738   7598505.    -74741.  -7.37E-04       0.00   3.24E+11   -433.343    408641.       0.00

   43.5000    0.00282   7067934.    -77454.  -5.80E-04       0.00   3.26E+11   -346.279    855880.       0.00

   44.0800  -6.98E-04   6520561.    -77979.  -4.36E-04       0.00   3.27E+11   195.4757   1949743.       0.00

   44.6600   -0.00325   5982632.    -76009.  -3.03E-04       0.00   3.29E+11   370.5658    794500.       0.00

   45.2400   -0.00491   5462631.    -73266.  -1.82E-04       0.00   3.31E+11   417.5719    591486.       0.00
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   45.8200   -0.00578   4962836.    -70276.  -1.10E-04       0.00   1.22E+12   441.7041    531794.       0.00

   46.4000   -0.00645   4484433.    -67134.  -8.34E-05       0.00   1.22E+12   460.9729    497385.       0.00

   46.9800   -0.00694   4028355.    -63872.  -5.91E-05       0.00   1.22E+12   476.6352    477898.       0.00

   47.5600   -0.00727   3595362.    -60510.  -3.73E-05       0.00   1.22E+12   489.4296    468389.       0.00

   48.1400   -0.00746   3186074.    -57067.  -1.80E-05       0.00   1.22E+12   499.8247    466261.       0.00

   48.7200   -0.00752   2800995.    -53559.  -9.58E-07       0.00   1.22E+12   508.1321    470097.       0.00

   49.3000   -0.00747   2440528.    -50000.   1.39E-05       0.00   1.23E+12   514.5648    479155.       0.00

   49.8800   -0.00733   2104985.    -46403.   2.68E-05       0.00   1.23E+12   519.2684    493119.       0.00

   50.4600   -0.00710   1794594.    -42778.   3.79E-05       0.00   1.23E+12   522.3393    511992.       0.00

   51.0400   -0.00680   1509503.    -39137.   4.73E-05       0.00   1.23E+12   523.8349    536048.       0.00

   51.6200   -0.00644   1249787.    -35491.   5.51E-05       0.00   1.23E+12   523.7788    565837.       0.00

   52.2000   -0.00603   1015442.    -31852.   6.15E-05       0.00   1.23E+12   522.1608    602227.       0.00

   52.7800   -0.00559    806390.    -28229.   6.66E-05       0.00   1.23E+12   518.9357    646501.       0.00

   53.3600   -0.00511    622476.    -24634.   7.07E-05       0.00   1.23E+12   514.0161    700524.       0.00

   53.9400   -0.00460    463460.    -21080.   7.38E-05       0.00   1.23E+12   507.2598    767046.       0.00

   54.5200   -0.00408    329017.    -17580.   7.60E-05       0.00   1.23E+12   498.4485    850226.       0.00

   55.1000   -0.00354    218719.    -14150.   7.75E-05       0.00   1.23E+12   487.2512    956648.       0.00

   55.6800   -0.00300    132024.    -10808.   7.85E-05       0.00   1.23E+12   473.1569   1097369.       0.00

   56.2600   -0.00245     68249.     -7576.   7.91E-05       0.00   1.23E+12   455.3430   1292597.       0.00

   56.8400   -0.00190     26532.     -4487.   7.94E-05       0.00   1.23E+12   432.3875   1583953.       0.00

   57.4200   -0.00135      5760.     -1904.   7.95E-05       0.00   1.23E+12   309.8968   1601201.       0.00

   58.0000  -7.94E-04       0.00       0.00   7.95E-05       0.00   1.23E+12   237.2049   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     3.73297475 inches

Computed slope at pile head      =     -0.0095193 radians

Maximum bending moment           =      12242562. inch-lbs

Maximum shear force              =        -77979. lbs

Depth of maximum bending moment  =    33.06000000 feet below pile head

Depth of maximum shear force     =    44.08000000 feet below pile head

Number of iterations             =             46

Number of zero deflection points =              1

Pile deflection at ground        =     1.24271343 inches
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--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 2

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =         -33500. in-lbs

Axial Load =          26375. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    3.73297475     12242562.       -77979.

   55.10000    3.76439370     12221424.       -82577.

   52.20000    4.12427779     12046048.       -91793.

   49.30000    5.31715173     11671036.       -99069.

   46.40000    9.28041479     11418133.      -108137.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 3

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =      21125.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     1.8217  -1.92E-04  -1.83E-07   -0.00476       0.00   1.23E+12       0.00       0.00    27.8586

    0.5800     1.7886      1374.   213.3003   -0.00476       0.00   1.23E+12       0.00       0.00    33.4345

    1.1600     1.7555      4369.   471.8769   -0.00476       0.00   1.23E+12       0.00       0.00    40.8691

    1.7400     1.7224      9342.   782.1980   -0.00476       0.00   1.23E+12       0.00       0.00    48.3036
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    2.3200     1.6892     16656.      1144.   -0.00476       0.00   1.23E+12       0.00       0.00    55.7382

    2.9000     1.6561     26670.      1558.   -0.00476       0.00   1.23E+12       0.00       0.00    63.1727

    3.4800     1.6230     39744.      2024.   -0.00476       0.00   1.23E+12       0.00       0.00    70.6073

    4.0600     1.5899     56238.      2541.   -0.00476       0.00   1.23E+12       0.00       0.00    78.0418

    4.6400     1.5568     76513.      3110.   -0.00476       0.00   1.23E+12       0.00       0.00    85.4764

    5.2200     1.5237    100928.      3731.   -0.00476       0.00   1.23E+12       0.00       0.00    92.9109

    5.8000     1.4905    129844.      4403.   -0.00476       0.00   1.23E+12       0.00       0.00   100.3455

    6.3800     1.4574    163620.      5128.   -0.00476       0.00   1.23E+12       0.00       0.00   107.7800

    6.9600     1.4243    202618.      5904.   -0.00475       0.00   1.23E+12       0.00       0.00   115.2145

    7.5400     1.3913    247197.      6731.   -0.00475       0.00   1.23E+12       0.00       0.00   122.6491

    8.1200     1.3582    297716.      7611.   -0.00475       0.00   1.23E+12       0.00       0.00   130.0836

    8.7000     1.3251    354537.      8542.   -0.00475       0.00   1.23E+12       0.00       0.00   137.5182

    9.2800     1.2921    418019.      9525.   -0.00475       0.00   1.23E+12       0.00       0.00   144.9527

    9.8600     1.2590    488523.     10560.   -0.00475       0.00   1.23E+12       0.00       0.00   152.3873

   10.4400     1.2260    566408.     11646.   -0.00474       0.00   1.23E+12       0.00       0.00   159.8218

   11.0200     1.1930    652035.     12785.   -0.00474       0.00   1.23E+12       0.00       0.00   167.2564

   11.6000     1.1600    745763.     13975.   -0.00473       0.00   1.23E+12       0.00       0.00   174.6909

   12.1800     1.1271    847953.     15216.   -0.00473       0.00   1.23E+12       0.00       0.00   182.1255

   12.7600     1.0942    958964.     16510.   -0.00473       0.00   1.23E+12       0.00       0.00   189.5600

   13.3400     1.0613   1079158.     17855.   -0.00472       0.00   1.23E+12       0.00       0.00   196.9945

   13.9200     1.0285   1208893.     19252.   -0.00471       0.00   1.23E+12       0.00       0.00   204.4291

   14.5000     0.9957   1348530.     20701.   -0.00471       0.00   1.23E+12       0.00       0.00   211.8636

   15.0800     0.9630   1498429.     22201.   -0.00470       0.00   1.23E+12       0.00       0.00   219.2982

   15.6600     0.9303   1658950.     23753.   -0.00469       0.00   1.23E+12       0.00       0.00   226.7327

   16.2400     0.8977   1830453.     25357.   -0.00468       0.00   1.23E+12       0.00       0.00   234.1673

   16.8200     0.8652   2013298.     27013.   -0.00467       0.00   1.23E+12       0.00       0.00   241.6018

   17.4000     0.8327   2207845.     28720.   -0.00466       0.00   1.23E+12       0.00       0.00   249.0364

   17.9800     0.8004   2414453.     30479.   -0.00464       0.00   1.23E+12       0.00       0.00   256.4709

   18.5600     0.7681   2633484.     32290.   -0.00463       0.00   1.22E+12       0.00       0.00   263.9055

   19.1400     0.7359   2865296.     34153.   -0.00461       0.00   1.22E+12       0.00       0.00   271.3400

   19.7200     0.7039   3110250.     36067.   -0.00460       0.00   1.22E+12       0.00       0.00   278.7745

   20.3000     0.6720   3368706.     38034.   -0.00458       0.00   1.22E+12       0.00       0.00   286.2091

   20.8800     0.6402   3641023.     40051.   -0.00456       0.00   1.22E+12       0.00       0.00   293.6436

   21.4600     0.6085   3927562.     42121.   -0.00454       0.00   1.22E+12       0.00       0.00   301.0782

   22.0400     0.5770   4228682.     43617.   -0.00451       0.00   1.22E+12     -3.163    38.1476   132.0680

   22.6200     0.5457   4536043.     43887.   -0.00449       0.00   1.22E+12    -51.504   656.8931       0.00

   23.2000     0.5146   4840905.     43348.   -0.00446       0.00   1.22E+12   -103.217      1396.       0.00

   23.7800     0.4836   5140763.     42445.   -0.00443       0.00   1.21E+12   -156.460      2252.       0.00

   24.3600     0.4529   5433038.     41168.   -0.00436       0.00   3.27E+11   -210.283      3232.       0.00

   24.9400     0.4229   5715109.     39546.   -0.00424       0.00   3.26E+11   -255.877      4211.       0.00

   25.5200     0.3938   5984767.     37593.   -0.00412       0.00   3.26E+11   -305.459      5398.       0.00

   26.1000     0.3656   6239610.     35306.   -0.00399       0.00   3.25E+11   -351.775      6696.       0.00

   26.6800     0.3384   6477392.     32708.   -0.00385       0.00   3.24E+11   -394.778      8121.       0.00
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   27.2600     0.3120   6696030.     29829.   -0.00371       0.00   3.24E+11   -432.480      9646.       0.00

   27.8400     0.2867   6893697.     26709.   -0.00356       0.00   3.23E+11   -463.928     11261.       0.00

   28.4200     0.2625   7068869.     23378.   -0.00341       0.00   3.23E+11   -493.169     13078.       0.00

   29.0000     0.2393   7220128.     19864.   -0.00326       0.00   3.23E+11   -516.675     15030.       0.00

   29.5800     0.2171   7346336.     16211.   -0.00310       0.00   3.23E+11   -532.967     17084.       0.00

   30.1600     0.1961   7446703.     12463.   -0.00294       0.00   3.22E+11   -544.133     19313.       0.00

   30.7400     0.1762   7520688.      8648.   -0.00278       0.00   3.22E+11   -552.130     21810.       0.00

   31.3200     0.1574   7567902.      4802.   -0.00262       0.00   3.22E+11   -552.967     24449.       0.00

   31.9000     0.1398   7588307.   976.5037   -0.00245       0.00   3.22E+11   -546.430     27208.       0.00

   32.4800     0.1233   7582216.     -2782.   -0.00229       0.00   3.22E+11   -533.599     30124.       0.00

   33.0600     0.1079   7550254.     -6424.   -0.00212       0.00   3.22E+11   -512.869     33074.       0.00

   33.6400    0.09371   7493423.     -9894.   -0.00196       0.00   3.22E+11   -484.315     35972.       0.00

   34.2200    0.08062   7413108.    -13159.   -0.00180       0.00   3.22E+11   -454.006     39197.       0.00

   34.8000    0.06864   7310776.    -16170.   -0.00164       0.00   3.23E+11   -411.156     41693.       0.00

   35.3800    0.05775   7188504.    -18859.   -0.00149       0.00   3.23E+11   -361.649     43582.       0.00

   35.9600    0.04795   7048690.    -21208.   -0.00133       0.00   3.23E+11   -313.282     45472.       0.00

   36.5400    0.03921   6893678.    -23227.   -0.00118       0.00   3.23E+11   -266.784     47361.       0.00

   37.1200    0.03149   6725721.    -24931.   -0.00104       0.00   3.24E+11   -222.844     49250.       0.00

   37.7000    0.02478   6546948.    -27440.  -8.93E-04       0.00   3.24E+11   -498.288    139928.       0.00

   38.2800    0.01906   6344016.    -30830.  -7.55E-04       0.00   3.25E+11   -475.793    173782.       0.00

   38.8600    0.01427   6118016.    -34056.  -6.22E-04       0.00   3.25E+11   -451.181    220018.       0.00

   39.4400    0.01040   5870141.    -37104.  -4.94E-04       0.00   3.26E+11   -424.758    284244.       0.00

   40.0200    0.00740   5601671.    -39965.  -3.71E-04       0.00   3.27E+11   -397.370    373694.       0.00

   40.6000    0.00523   5313935.    -42639.  -2.65E-04       0.00   3.94E+11   -371.001    493566.       0.00

   41.1800    0.00372   5008213.    -45137.  -2.03E-04       0.00   1.22E+12   -346.693    649347.       0.00

   41.7600    0.00240   4685692.    -47444.  -1.76E-04       0.00   1.22E+12   -316.263    917162.       0.00

   42.3400    0.00127   4347847.    -49499.  -1.50E-04       0.00   1.22E+12   -274.424   1503258.       0.00

   42.9200   3.14E-04   3996705.    -50751.  -1.26E-04       0.00   1.22E+12    -85.138   1886688.       0.00

   43.5000  -4.84E-04   3641436.    -50583.  -1.04E-04       0.00   1.22E+12   133.2892   1918218.       0.00

   44.0800   -0.00114   3292620.    -49143.  -8.45E-05       0.00   1.22E+12   280.5612   1717718.       0.00

   44.6600   -0.00166   2957392.    -47076.  -6.67E-05       0.00   1.22E+12   313.3627   1314294.       0.00

   45.2400   -0.00206   2637341.    -44815.  -5.08E-05       0.00   1.22E+12   336.2270   1133250.       0.00

   45.8200   -0.00237   2333576.    -42416.  -3.66E-05       0.00   1.23E+12   353.3115   1039255.       0.00

   46.4000   -0.00258   2046923.    -39911.  -2.42E-05       0.00   1.23E+12   366.4261    990371.       0.00

   46.9800   -0.00270   1778020.    -37326.  -1.34E-05       0.00   1.23E+12   376.5290    969445.       0.00

   47.5600   -0.00276   1527354.    -34678.  -4.00E-06       0.00   1.23E+12   384.1886    968405.       0.00

   48.1400   -0.00276   1295298.    -31985.   3.99E-06       0.00   1.23E+12   389.7663    983269.       0.00

   48.7200   -0.00271   1082121.    -29259.   1.07E-05       0.00   1.23E+12   393.4983   1012240.       0.00

   49.3000   -0.00261    888006.    -26513.   1.63E-05       0.00   1.23E+12   395.5407   1054893.       0.00

   49.8800   -0.00248    713050.    -23759.   2.08E-05       0.00   1.23E+12   395.9916   1111853.       0.00

   50.4600   -0.00232    557276.    -21007.   2.44E-05       0.00   1.23E+12   394.9013   1184746.       0.00

   51.0400   -0.00214    420632.    -18267.   2.72E-05       0.00   1.23E+12   392.2758   1276362.       0.00

   51.6200   -0.00194    302989.    -15552.   2.92E-05       0.00   1.23E+12   388.0742   1391049.       0.00
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   52.2000   -0.00173    204145.    -12871.   3.06E-05       0.00   1.23E+12   382.1977   1535500.       0.00

   52.7800   -0.00152    123816.    -10238.   3.16E-05       0.00   1.23E+12   374.4685   1720254.       0.00

   53.3600   -0.00129     61626.     -7666.   3.21E-05       0.00   1.23E+12   364.5886   1962720.       0.00

   53.9400   -0.00107     17097.     -5172.   3.23E-05       0.00   1.23E+12   352.0605   2293804.       0.00

   54.5200  -8.43E-04    -10378.     -2886.   3.23E-05       0.00   1.23E+12   304.8036   2516686.       0.00

   55.1000  -6.18E-04    -23087.     -1038.   3.22E-05       0.00   1.23E+12   226.2810   2548165.       0.00

   55.6800  -3.94E-04    -24835.   257.8479   3.21E-05       0.00   1.23E+12   146.0606   2579642.       0.00

   56.2600  -1.71E-04    -19507.   989.4881   3.20E-05       0.00   1.23E+12    64.1808   2611118.       0.00

   56.8400   5.12E-05    -11070.      1145.   3.19E-05       0.00   1.23E+12    -19.425   2642593.       0.00

   57.4200   2.73E-04     -3575.   795.9626   3.19E-05       0.00   1.23E+12    -80.942   2063875.       0.00

   58.0000   4.95E-04       0.00       0.00   3.18E-05       0.00   1.23E+12   -147.783   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 3:

Pile-head deflection             =     1.82173028 inches

Computed slope at pile head      =     -0.0047589 radians

Maximum bending moment           =       7588307. inch-lbs

Maximum shear force              =        -50751. lbs

Depth of maximum bending moment  =    31.90000000 feet below pile head

Depth of maximum shear force     =    42.92000000 feet below pile head

Number of iterations             =            179

Number of zero deflection points =              2

Pile deflection at ground        =     0.57920171 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 3

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =          21125. lbs
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    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    1.82173028      7588307.       -50751.

   55.10000    1.81406130      7596845.       -50986.

   52.20000    1.83482105      7570475.       -56229.

   49.30000    2.02456529      7457469.       -63483.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 4

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =      26375.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     3.7448   4.52E-04   8.26E-07   -0.00955       0.00   1.23E+12       0.00       0.00    47.7880

    0.5800     3.6783      2911.   361.7104   -0.00955       0.00   1.23E+12       0.00       0.00    56.1518

    1.1600     3.6118      8543.   791.3354   -0.00955       0.00   1.23E+12       0.00       0.00    67.3036

    1.7400     3.5453     17435.      1299.   -0.00955       0.00   1.23E+12       0.00       0.00    78.4555

    2.3200     3.4788     30127.      1883.   -0.00955       0.00   1.23E+12       0.00       0.00    89.6073

    2.9000     3.4123     47160.      2546.   -0.00955       0.00   1.23E+12       0.00       0.00   100.7591

    3.4800     3.3458     69074.      3286.   -0.00955       0.00   1.23E+12       0.00       0.00   111.9109

    4.0600     3.2793     96409.      4104.   -0.00955       0.00   1.23E+12       0.00       0.00   123.0627

    4.6400     3.2128    129705.      4999.   -0.00955       0.00   1.23E+12       0.00       0.00   134.2145

    5.2200     3.1463    169502.      5972.   -0.00955       0.00   1.23E+12       0.00       0.00   145.3664

    5.8000     3.0798    216342.      7023.   -0.00955       0.00   1.23E+12       0.00       0.00   156.5182

    6.3800     3.0133    270763.      8151.   -0.00955       0.00   1.23E+12       0.00       0.00   167.6700

    6.9600     2.9469    333305.      9357.   -0.00955       0.00   1.23E+12       0.00       0.00   178.8218

    7.5400     2.8804    404510.     10640.   -0.00955       0.00   1.23E+12       0.00       0.00   189.9736

    8.1200     2.8140    484918.     12001.   -0.00954       0.00   1.23E+12       0.00       0.00   201.1255

    8.7000     2.7476    575067.     13440.   -0.00954       0.00   1.23E+12       0.00       0.00   212.2773
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    9.2800     2.6812    675499.     14956.   -0.00954       0.00   1.23E+12       0.00       0.00   223.4291

    9.8600     2.6149    786753.     16550.   -0.00953       0.00   1.23E+12       0.00       0.00   234.5809

   10.4400     2.5485    909371.     18221.   -0.00953       0.00   1.23E+12       0.00       0.00   245.7327

   11.0200     2.4822   1043891.     19970.   -0.00952       0.00   1.23E+12       0.00       0.00   256.8845

   11.6000     2.4160   1190853.     21797.   -0.00952       0.00   1.23E+12       0.00       0.00   268.0364

   12.1800     2.3498   1350799.     23701.   -0.00951       0.00   1.23E+12       0.00       0.00   279.1882

   12.7600     2.2836   1524267.     25683.   -0.00950       0.00   1.23E+12       0.00       0.00   290.3400

   13.3400     2.2175   1711799.     27743.   -0.00949       0.00   1.23E+12       0.00       0.00   301.4918

   13.9200     2.1515   1913933.     29880.   -0.00948       0.00   1.23E+12       0.00       0.00   312.6436

   14.5000     2.0855   2131211.     32095.   -0.00947       0.00   1.23E+12       0.00       0.00   323.7955

   15.0800     2.0197   2364171.     34387.   -0.00946       0.00   1.23E+12       0.00       0.00   334.9473

   15.6600     1.9539   2613354.     36757.   -0.00944       0.00   1.22E+12       0.00       0.00   346.0991

   16.2400     1.8882   2879300.     39205.   -0.00943       0.00   1.22E+12       0.00       0.00   357.2509

   16.8200     1.8227   3162549.     41730.   -0.00941       0.00   1.22E+12       0.00       0.00   368.4027

   17.4000     1.7573   3463641.     44333.   -0.00939       0.00   1.22E+12       0.00       0.00   379.5545

   17.9800     1.6920   3783115.     47014.   -0.00937       0.00   1.22E+12       0.00       0.00   390.7064

   18.5600     1.6268   4121512.     49772.   -0.00935       0.00   1.22E+12       0.00       0.00   401.8582

   19.1400     1.5618   4479371.     52608.   -0.00932       0.00   1.22E+12       0.00       0.00   413.0100

   19.7200     1.4970   4857232.     55521.   -0.00930       0.00   1.22E+12       0.00       0.00   424.1618

   20.3000     1.4324   5255635.     58512.   -0.00927       0.00   1.21E+12       0.00       0.00   435.3136

   20.8800     1.3680   5675120.     61580.   -0.00919       0.00   3.30E+11       0.00       0.00   446.4655

   21.4600     1.3045   6116211.     64727.   -0.00907       0.00   3.28E+11       0.00       0.00   457.6173

   22.0400     1.2418   6579445.     67004.   -0.00893       0.00   3.27E+11     -3.932    22.0396   200.6882

   22.6200     1.1801   7052185.     67465.   -0.00879       0.00   3.26E+11    -64.187   378.5554       0.00

   23.2000     1.1195   7521788.     66793.   -0.00863       0.00   3.25E+11   -129.092   802.5801       0.00

   23.7800     1.0600   7985108.     65659.   -0.00847       0.00   3.24E+11   -196.663      1291.       0.00

   24.3600     1.0017   8438870.     64051.   -0.00829       0.00   3.23E+11   -265.288      1843.       0.00

   24.9400     0.9446   8879747.     62001.   -0.00810       0.00   3.22E+11   -323.876      2386.       0.00

   25.5200     0.8889   9304900.     59523.   -0.00790       0.00   3.21E+11   -388.279      3040.       0.00

   26.1000     0.8346   9711207.     56607.   -0.00770       0.00   3.20E+11   -449.564      3749.       0.00

   26.6800     0.7817   1.01E+07     53276.   -0.00748       0.00   3.20E+11   -507.629      4520.       0.00

   27.2600     0.7304   1.05E+07     49561.   -0.00726       0.00   3.19E+11   -560.017      5336.       0.00

   27.8400     0.6807   1.08E+07     45505.   -0.00703       0.00   3.19E+11   -605.444      6191.       0.00

   28.4200     0.6326   1.11E+07     41138.   -0.00679       0.00   3.18E+11   -649.290      7144.       0.00

   29.0000     0.5862   1.14E+07     36488.   -0.00654       0.00   3.18E+11   -686.947      8157.       0.00

   29.5800     0.5415   1.16E+07     31605.   -0.00629       0.00   3.18E+11   -716.439      9209.       0.00

   30.1600     0.4986   1.18E+07     26537.   -0.00604       0.00   3.17E+11   -739.801     10327.       0.00

   30.7400     0.4575   1.20E+07     21321.   -0.00577       0.00   3.17E+11   -759.016     11547.       0.00

   31.3200     0.4182   1.21E+07     16001.   -0.00551       0.00   3.17E+11   -769.640     12809.       0.00

   31.9000     0.3808   1.22E+07     10639.   -0.00524       0.00   3.17E+11   -771.242     14097.       0.00

   32.4800     0.3452   1.23E+07      5276.   -0.00498       0.00   3.17E+11   -769.937     15523.       0.00

   33.0600     0.3115   1.23E+07    -45.883   -0.00471       0.00   3.17E+11   -759.239     16963.       0.00

   33.6400     0.2797   1.23E+07     -5258.   -0.00444       0.00   3.17E+11   -738.463     18375.       0.00
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   34.2200     0.2498   1.22E+07    -10321.   -0.00417       0.00   3.17E+11   -716.389     19963.       0.00

   34.8000     0.2217   1.21E+07    -15229.   -0.00390       0.00   3.17E+11   -694.111     21791.       0.00

   35.3800     0.1955   1.20E+07    -19952.   -0.00364       0.00   3.17E+11   -662.971     23606.       0.00

   35.9600     0.1711   1.18E+07    -24428.   -0.00338       0.00   3.17E+11   -623.273     25357.       0.00

   36.5400     0.1485   1.17E+07    -28600.   -0.00312       0.00   3.18E+11   -575.614     26981.       0.00

   37.1200     0.1277   1.14E+07    -32416.   -0.00286       0.00   3.18E+11   -520.924     28398.       0.00

   37.7000     0.1086   1.12E+07    -36738.   -0.00262       0.00   3.18E+11   -720.927     46201.       0.00

   38.2800    0.09124   1.09E+07    -41696.   -0.00238       0.00   3.19E+11   -703.811     53688.       0.00

   38.8600    0.07554   1.06E+07    -46527.   -0.00214       0.00   3.19E+11   -684.329     63053.       0.00

   39.4400    0.06145   1.03E+07    -51213.   -0.00191       0.00   3.20E+11   -662.227     75007.       0.00

   40.0200    0.04892   9910703.    -55735.   -0.00169       0.00   3.20E+11   -637.160     90654.       0.00

   40.6000    0.03789   9507650.    -60070.   -0.00148       0.00   3.21E+11   -608.637    111811.       0.00

   41.1800    0.02829   9075075.    -64192.   -0.00128       0.00   3.22E+11   -575.921    141688.       0.00

   41.7600    0.02006   8614565.    -68068.   -0.00109       0.00   3.22E+11   -537.804    186582.       0.00

   42.3400    0.01313   8127969.    -71652.  -9.09E-04       0.00   3.23E+11   -492.067    260895.       0.00

   42.9200    0.00741   7617505.    -74874.  -7.40E-04       0.00   3.24E+11   -433.777    407416.       0.00

   43.5000    0.00283   7085998.    -77590.  -5.82E-04       0.00   3.26E+11   -346.741    852465.       0.00

   44.0800  -6.94E-04   6537666.    -78120.  -4.37E-04       0.00   3.27E+11   194.5465   1949743.       0.00

   44.6600   -0.00325   5998733.    -76152.  -3.04E-04       0.00   3.29E+11   370.7291    793447.       0.00

   45.2400   -0.00493   5477735.    -73408.  -1.83E-04       0.00   3.31E+11   417.8322    590379.       0.00

   45.8200   -0.00580   4976957.    -70416.  -1.11E-04       0.00   1.22E+12   442.0179    530661.       0.00

   46.4000   -0.00647   4497585.    -67272.  -8.39E-05       0.00   1.22E+12   461.3308    496226.       0.00

   46.9800   -0.00696   4040556.    -64007.  -5.95E-05       0.00   1.22E+12   477.0319    476706.       0.00

   47.5600   -0.00730   3606632.    -60642.  -3.77E-05       0.00   1.22E+12   489.8620    467149.       0.00

   48.1400   -0.00749   3196433.    -57196.  -1.83E-05       0.00   1.22E+12   500.2908    464957.       0.00

   48.7200   -0.00755   2810466.    -53685.  -1.18E-06       0.00   1.22E+12   508.6311    468713.       0.00

   49.3000   -0.00751   2449134.    -50123.   1.38E-05       0.00   1.23E+12   515.0964    477671.       0.00

   49.8800   -0.00736   2112752.    -46521.   2.67E-05       0.00   1.23E+12   519.8332    491511.       0.00

   50.4600   -0.00713   1801550.    -42892.   3.78E-05       0.00   1.23E+12   522.9385    510232.       0.00

   51.0400   -0.00683   1515678.    -39247.   4.72E-05       0.00   1.23E+12   524.4702    534100.       0.00

   51.6200   -0.00648   1255210.    -35597.   5.51E-05       0.00   1.23E+12   524.4528    563655.       0.00

   52.2000   -0.00607   1020146.    -31952.   6.15E-05       0.00   1.23E+12   522.8772    599751.       0.00

   52.7800   -0.00562    810411.    -28324.   6.67E-05       0.00   1.23E+12   519.6994    643650.       0.00

   53.3600   -0.00514    625849.    -24724.   7.07E-05       0.00   1.23E+12   514.8339    697186.       0.00

   53.9400   -0.00463    466226.    -21164.   7.38E-05       0.00   1.23E+12   508.1408    763057.       0.00

   54.5200   -0.00411    331218.    -17658.   7.61E-05       0.00   1.23E+12   499.4058    845339.       0.00

   55.1000   -0.00358    220402.    -14221.   7.76E-05       0.00   1.23E+12   488.3035    950466.       0.00

   55.6800   -0.00303    133239.    -10871.   7.86E-05       0.00   1.23E+12   474.3327   1089213.       0.00

   56.2600   -0.00248     69054.     -7631.   7.92E-05       0.00   1.23E+12   456.6888   1281181.       0.00

   56.8400   -0.00193     26992.     -4531.   7.95E-05       0.00   1.23E+12   433.9861   1566475.       0.00

   57.4200   -0.00137      5952.     -1937.   7.96E-05       0.00   1.23E+12   311.4592   1577164.       0.00

   58.0000  -8.20E-04       0.00       0.00   7.96E-05       0.00   1.23E+12   245.1352   1039754.       0.00
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* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 4:

Pile-head deflection             =     3.74475598 inches

Computed slope at pile head      =     -0.0095546 radians

Maximum bending moment           =      12273518. inch-lbs

Maximum shear force              =        -78120. lbs

Depth of maximum bending moment  =    33.06000000 feet below pile head

Depth of maximum shear force     =    44.08000000 feet below pile head

Number of iterations             =             44

Number of zero deflection points =              1

Pile deflection at ground        =     1.24613773 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 4

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =          26375. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    3.74475598     12273518.       -78120.

   55.10000    3.77697015     12252058.       -82750.

   52.20000    4.13920208     12076334.       -91979.

   49.30000    5.33826470     11700835.       -99264.

   46.40000    9.34353806     11452865.      -108447.
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--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb       0.00  M, in-lb     -27000.     21125.     1.8110   -0.00473    -50563.   7565110.

  2  V, lb       0.00  M, in-lb     -33500.     26375.     3.7330   -0.00952    -77979.   1.22E+07

  3  V, lb       0.00  M, in-lb        0.00     21125.     1.8217   -0.00476    -50751.   7588307.

  4  V, lb       0.00  M, in-lb        0.00     26375.     3.7448   -0.00955    -78120.   1.23E+07

Maximum pile-head deflection = 3.7447559801 inches

Maximum pile-head rotation   = -0.0095546202 radians = -0.547439 deg. 

The analysis ended normally. 
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Bending Moment (in-kips)
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Shear Force (kips)
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Pile Length (ft)
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Section within Abutment/Wingwalls, 22' height, horizontal
backslope, post-construction (includes full structure loading,
fixed-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

723.3 at Outside Edge of Shoulder at Outside Edge of Shoulder

712.0 at C/L of Wall at C/L of Wall

703.0 at C/L of Wall

690.0 at C/L of Wall Backfill Slope Angle = H:1V

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 712.0 9.0 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 703.0 13.0 0 33 122

Bottom of Wall 690.0

Weighted Value 22.0 100 31 125

Earth Pressure Coefficients
Deg

33

0.0

90

0.00

0.00 Perpendicular to wall

Backfill Condition HORIZONTAL

Horz. Backslope Dist. 0.0 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 22.0 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 0.0 feet (Top of Backfill - Top of Wall)

I = 0.00 degrees

Active Earth Coefficient

Ka =

Ka = 0.295

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.456

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 690.0 22.0 0 33 59.6 N/A 60

Medium Dense Silt 687.6 24.4 0 32 62.6 N/A 60

Medium Stiff to Stiff Silt 674.6 37.4 2300 0 57.6 0.005 N/A

Stiff Cohesive 654.6 57.4 1600 0 55.6 0.007 N/A

Stiff to Very Stiff Silt 643.8 68.2 1750 0 57.6 0.007 N/A

Hard Silt 604.6 107.4 4400 0 77.6 0.004 N/A

Bedrock 585.6 126.4 N/A N/A N/A N/A N/A

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 100 psf and φ' = 31°.  The parameters were converted to equivalent soil strength 

parameters c' = 0 psf and φ'= 33° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in cohesion up to 150 

psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.295

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 37 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

22 feet

P = 1/2 * GH * H
2

P = 8935 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  37228 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 3384 lbs/foot per shaft (Earth - Service Limit)

w = 282 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 423 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

NO Traffic surcharge included in abutment loading from

NA psf HDR Structures

Ps =  Ka * qs * H

Ps =  NA lbs/foot (surcharge resolved to distributed load)

Ps =  NA lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 0 lbs/foot per shaft (surcharge - unfactored)

w = 0 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 0 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 0 0

22.0 282 423

9) Pile Heading Loading (for LPILE, from HDR Structures)

Service Strength

Shear = 2.99 4.59 kips/ft

Moment = 8.05 15.4 kip-ft/ft

Axial Load = 20.39 29.22 kips/ft

Shear = 12458 19125 lbs

Moment = 402500 770000 lb-in Moment not applied due to modeling as fixed-head condition

Axial Load = 84958 121750 lbs

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

AT-REST (Active or At-Rest)

Ko = 0.456

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 57 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

22 feet

P = 1/2 * GH * H
2

P = 13795 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  57478 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 5225 lbs/foot per shaft (Earth - Service Limit)

w = 435 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 653 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

NO Traffic surcharge included in abutment loading from

NA psf HDR Structures

Ps =  Ko * qs * H

Ps =  NA lbs/foot (surcharge resolved to distributed load)

Ps =  NA lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 0 lbs/foot per shaft (surcharge - unfactored)

w = 0 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 0 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 0 0

22.0 435 653

9) Pile Heading Loading (for LPILE, from HDR Structures)

Service Strength

Shear = 2.99 4.59 kips/ft

Moment = 8.05 15.4 kip-ft/ft

Axial Load = 20.39 29.22 kips/ft

Shear = 12458 19125 lbs

Moment = 402500 770000 lb-in Moment not applied due to modeling as fixed-head condition

Axial Load = 84958 121750 lbs

Distributed Lateral Loads for LPILE

CONVENTIONAL

Include traffic surcharge?

Surcharge Pressure (qs) =

Earth Pressure Model =

Restraint Condition =

Assumed Shaft Spacing =

Exposed Wall Height (H) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 105.074

13481.4

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 18 Deflection Criteria

1.55% in Pile Length Above Rock = 54 ft Exposed Wall Height = 22 ft

60 ksi Pile Length Above Rock = 648 in Exposed Wall Height = 264 in

29000000 psi

 1% Exposed Wall Height 2.64 in

Concrete Properties Other Deflection Criteria 1.00 in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 1.00 in 1.166 in

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall. However, due to the abutment and wingwalls on top of the drilled shaft wall, deflections have been further 

limited to 1 inch.

(from LPILE)

Shaft Geometry

kips

in*kips

Percent Steel

Yield Strength of Steel

Modulus of Elasticity of Steel (Es)

�� =

�� =

� =

Governing maximum moment and shear based on
Load Case 4 = Service Case (At-Rest Earth
Pressures)

Considered acceptable based on
correspondence with HDR structures.
Governing deflection based on Load
Case 3 = Service Case (At-Rest
Earth Pressures)
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================================================================================

                            LPile for Version 2022-12.012

                             License ID : 202613844

                        License Type : (Network License)

 

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2024 by Ensoft, Inc.

                               All Rights Reserved

                This software is licensed for exclusive use by:

                                       HDR

                          LPILE Global, Global License

 

================================================================================

 

This model was prepared by:

abaratta

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

1c. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Post-Const.lp12d

Name of output report file:   

1c. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Post-Const.lp12o

Name of plot output file:     

1c. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Post-Const.lp12p

Name of runtime message file: 

1c. Rear Abt. B-003 22' Height 4' Shaft Abt. Section Post-Const.lp12r

Load Case 1 = Service Case (Active Earth Pressures)
Load Case 2 = Strength Case (Active Earth Pressures)
Load Case 3 = Service Case (At-Rest Earth Pressures)
Load Case 4 = Strength Case (At-Rest Earth Pressures)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 9, 2025                Time:  13:41:52

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                          

                                                                                                                    

                      

Job Number:                                                                                                         

                                                                                                                    

                      

Client:                                                                                                             

                                                                                                                    

                      

Engineer: HDR                                                                                                       

                                                                                                                    

                      

Description: Rear Abt., 22' Ht., 4' Dia., Post-Const.                                                               

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
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 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       58.000 ft

Depth of ground surface below top of pile              =      22.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            58.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    58.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 6 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    22.000000 ft

   Distance from top of pile to bottom of layer        =    24.400000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    24.400000 ft

   Distance from top of pile to bottom of layer        =    37.400000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    32.000000 deg.
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   Friction angle at bottom of layer                   =    32.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    37.400000 ft

   Distance from top of pile to bottom of layer        =    57.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        2300. psf

   Undrained cohesion at bottom of layer               =        2300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    57.400000 ft

   Distance from top of pile to bottom of layer        =    68.200000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1600. psf

   Undrained cohesion at bottom of layer               =        1600. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    68.200000 ft

   Distance from top of pile to bottom of layer        =   107.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1750. psf

   Undrained cohesion at bottom of layer               =        1750. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water
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   Distance from top of pile to top of layer           =   107.400000 ft

   Distance from top of pile to bottom of layer        =   126.400000 ft

   Effective unit weight at top of layer               =    77.600000 pcf

   Effective unit weight at bottom of layer            =    77.600000 pcf

   Undrained cohesion at top of layer                  =        4400. psf

   Undrained cohesion at bottom of layer               =        4400. psf

   Epsilon-50 at top of layer                          =     0.004000 

   Epsilon-50 at bottom of layer                       =     0.004000 

 (Depth of the lowest soil layer extends 68.400 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   

 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              22.0000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        24.4000      59.6000       --          33.0000       --          60.0000   

  2            Sand              24.4000      62.6000       --          32.0000       --          60.0000   

          (Reese, et al.)        37.4000      62.6000       --          32.0000       --          60.0000   

  3         Stiff Clay           37.4000      57.6000        2300.       --          0.00500       --       

          w/o Free Water         57.4000      57.6000        2300.       --          0.00500       --       

  4         Stiff Clay           57.4000      55.6000        1600.       --          0.00700       --       

          w/o Free Water         68.2000      55.6000        1600.       --          0.00700       --       

  5         Stiff Clay           68.2000      57.6000        1750.       --          0.00700       --       

          w/o Free Water        107.4000      57.6000        1750.       --          0.00700       --       

  6         Stiff Clay          107.4000      77.6000        4400.       --          0.00400       --       

          w/o Free Water        126.4000      77.6000        4400.       --          0.00400       --       

--------------------------------------------------------------------------------

                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult
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 No.          ft

-----     ----------     ----------     ----------

  1           22.000         0.6500         1.0000

  2          126.400         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              22.000             282.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              22.000             423.000

Distributed lateral load intensity for Load Case 3 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------
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  1               0.000               0.000

  2              22.000             435.000

Distributed lateral load intensity for Load Case 4 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              22.000             653.000

--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions

--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     2     V =       12458. lbs   S =       0.0000 in/in             84958.          Yes               Yes

   2     2     V =       19125. lbs   S =       0.0000 in/in            121750.          Yes               Yes

   3     2     V =       12458. lbs   S =       0.0000 in/in             84958.          Yes               Yes

   4     2     V =       19125. lbs   S =       0.0000 in/in            121750.          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

Slope = 0 for fixed-head condition
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--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    58.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in

Number of Reinforcing Bars                             =           18 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    28.080000 sq. in.

Area Ratio of Steel Reinforcement                      =         1.55 percent

Edge-to-Edge Bar Spacing                               =     5.291083 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =         7.05

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7741.823 kips    

Tensile Load for Cracking of Concrete                  =     -834.882 kips    

Nominal Axial Tensile Capacity                         =    -1684.800 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.410000       1.560000      19.295000        0.00000

      2            1.410000       1.560000      18.131369       6.599279

      3            1.410000       1.560000      14.780828      12.402587

      4            1.410000       1.560000       9.647500      16.709960
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      5            1.410000       1.560000       3.350542      19.001866

      6            1.410000       1.560000       -3.35054      19.001866

      7            1.410000       1.560000       -9.64750      16.709960

      8            1.410000       1.560000      -14.78083      12.402587

      9            1.410000       1.560000      -18.13137       6.599279

     10            1.410000       1.560000      -19.29500        0.00000

     11            1.410000       1.560000      -18.13137       -6.59928

     12            1.410000       1.560000      -14.78083      -12.40259

     13            1.410000       1.560000       -9.64750      -16.70996

     14            1.410000       1.560000       -3.35054      -19.00187

     15            1.410000       1.560000       3.350542      -19.00187

     16            1.410000       1.560000       9.647500      -16.70996

     17            1.410000       1.560000      14.780828      -12.40259

     18            1.410000       1.560000      18.131369       -6.59928

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  5.291 inches

between bars 14 and 15.

Ratio of bar spacing to maximum aggregate size = 7.05

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1               84.958

      2              121.750
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Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =     84.958 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   767.9866726   1228778676.    40.3014446    0.00002519   -0.00000481     0.1054874     0.6565137    

   0.00000125         1534.   1227207439.    32.1728632    0.00004022   -0.00001978     0.1674998     1.0183663    

   0.00000188         2297.   1224807365.    29.4646322    0.00005525   -0.00003475     0.2290245     1.3802894    

   0.00000250         3055.   1222153671.    28.1108278    0.00007028   -0.00004972     0.2900545     1.7422350    

   0.00000313         3811.   1219393694.    27.2986834    0.00008531   -0.00006469     0.3505884     2.1041932    

   0.00000375         4562.   1216579553.    26.7573379     0.0001003   -0.00007966     0.4106256     2.4661605    

   0.00000438         5310.   1213734163.    26.3707234     0.0001154   -0.00009463     0.4701659     2.8281355    

   0.00000500         5310.   1062017393.    18.8313923    0.00009416     -0.000146     0.3845321     -3.637848 C  

   0.00000563         5310.    944015460.    18.2935962     0.0001029     -0.000167     0.4191036     -4.180307 C  

   0.00000625         5310.    849613914.    17.8522956     0.0001116     -0.000188     0.4532328     -4.724772 C  

   0.00000688         5310.    772376286.    17.4843222     0.0001202     -0.000210     0.4870098     -5.270613 C  

   0.00000750         5310.    708011595.    17.1707196     0.0001288     -0.000231     0.5204188     -5.817968 C  

   0.00000813         5310.    653549165.    16.9021848     0.0001373     -0.000253     0.5535664     -6.366073 C  

   0.00000875         5310.    606867082.    16.6694158     0.0001459     -0.000274     0.5864665     -6.914836 C  

   0.00000938         5310.    566409276.    16.4654266     0.0001544     -0.000296     0.6191263     -7.464212 C  

   0.00001000         5310.    531008696.    16.2845264     0.0001628     -0.000317     0.6515357     -8.014286 C  

   0.00001063         5310.    499772891.    16.1254218     0.0001713     -0.000339     0.6838099     -8.564204 C  

   0.00001125         5310.    472007730.    15.9814351     0.0001798     -0.000360     0.7158171     -9.114957 C  

   0.00001188         5310.    447165218.    15.8517685     0.0001882     -0.000382     0.7476313     -9.665996 C  
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   0.00001250         5310.    424806957.    15.7355095     0.0001967     -0.000403     0.7793116    -10.216876 C  

   0.00001313         5310.    404578054.    15.6307422     0.0002052     -0.000425     0.8108577    -10.767596 C  

   0.00001375         5310.    386188143.    15.5338070     0.0002136     -0.000446     0.8421605    -11.318993 C  

   0.00001438         5418.    376920686.    15.4447664     0.0002220     -0.000468     0.8732804    -11.870611 C  

   0.00001500         5612.    374166331.    15.3635204     0.0002305     -0.000490     0.9042672    -12.422066 C  

   0.00001563         5807.    371623204.    15.2891348     0.0002389     -0.000511     0.9351207    -12.973358 C  

   0.00001625         6001.    369266905.    15.2208194     0.0002473     -0.000533     0.9658405    -13.524485 C  

   0.00001688         6194.    367076652.    15.1579006     0.0002558     -0.000554     0.9964265    -14.075448 C  

   0.00001750         6388.    365031626.    15.0991301     0.0002642     -0.000576     1.0268346    -14.626591 C  

   0.00001813         6581.    363114537.    15.0435323     0.0002727     -0.000597     1.0570306    -15.178193 C  

   0.00001875         6775.    361317670.    14.9919357     0.0002811     -0.000619     1.0870936    -15.729626 C  

   0.00001938         6968.    359629366.    14.9439829     0.0002895     -0.000640     1.1170233    -16.280889 C  

   0.00002000         7161.    358039427.    14.8993364     0.0002980     -0.000662     1.1468196    -16.831981 C  

   0.00002063         7354.    356538888.    14.8576684     0.0003064     -0.000684     1.1764820    -17.382903 C  

   0.00002125         7546.    355119839.    14.8187299     0.0003149     -0.000705     1.2060105    -17.933653 C  

   0.00002188         7739.    353775276.    14.7822878     0.0003234     -0.000727     1.2354046    -18.484230 C  

   0.00002250         7931.    352498972.    14.7481350     0.0003318     -0.000748     1.2646642    -19.034635 C  

   0.00002313         8123.    351285371.    14.7160869     0.0003403     -0.000770     1.2937891    -19.584866 C  

   0.00002375         8316.    350129505.    14.6859781     0.0003488     -0.000791     1.3227788    -20.134924 C  

   0.00002438         8508.    349026914.    14.6576605     0.0003573     -0.000813     1.3516333    -20.684806 C  

   0.00002563         8891.    346962603.    14.6046921     0.0003742     -0.000856     1.4088300    -21.784938 C  

   0.00002688         9274.    345067027.    14.5570032     0.0003912     -0.000899     1.4654354    -22.884786 C  

   0.00002813         9656.    343319058.    14.5144235     0.0004082     -0.000942     1.5214996    -23.983904 C  

   0.00002938        10037.    341699715.    14.4763484     0.0004252     -0.000985     1.5770205    -25.082287 C  

   0.00003063        10418.    340193123.    14.4422149     0.0004423     -0.001028     1.6319958    -26.179930 C  

   0.00003188        10799.    338785890.    14.4115653     0.0004594     -0.001071     1.6864232    -27.276827 C  

   0.00003313        11179.    337466646.    14.3840404     0.0004765     -0.001114     1.7403004    -28.372972 C  

   0.00003438        11558.    336225674.    14.3592530     0.0004936     -0.001156     1.7936253    -29.468359 C  

   0.00003563        11936.    335054618.    14.3369443     0.0005108     -0.001199     1.8463954    -30.562982 C  

   0.00003688        12314.    333946253.    14.3168680     0.0005279     -0.001242     1.8986084    -31.656835 C  

   0.00003813        12692.    332894303.    14.2988100     0.0005451     -0.001285     1.9502619    -32.749912 C  

   0.00003938        13068.    331893284.    14.2825836     0.0005624     -0.001328     2.0013535    -33.842207 C  

   0.00004063        13444.    330938387.    14.2680251     0.0005796     -0.001370     2.0518808    -34.933713 C  

   0.00004188        13820.    330025376.    14.2549904     0.0005969     -0.001413     2.1018414    -36.024424 C  

   0.00004313        14195.    329150505.    14.2433523     0.0006142     -0.001456     2.1512326    -37.114333 C  

   0.00004438        14569.    328310448.    14.2329979     0.0006316     -0.001498     2.2000521    -38.203434 C  

   0.00004563        14942.    327502242.    14.2238268     0.0006490     -0.001541     2.2482972    -39.291720 C  

   0.00004688        15315.    326723239.    14.2157493     0.0006664     -0.001584     2.2959653    -40.379184 C  

   0.00004813        15687.    325971066.    14.2086852     0.0006838     -0.001626     2.3430540    -41.465820 C  

   0.00004938        16059.    325243586.    14.2025625     0.0007013     -0.001669     2.3895604    -42.551619 C  

   0.00005063        16430.    324538874.    14.1973162     0.0007187     -0.001711     2.4354819    -43.636576 C  

   0.00005188        16800.    323855189.    14.1928880     0.0007363     -0.001754     2.4808159    -44.720682 C  

   0.00005313        17170.    323190951.    14.1892248     0.0007538     -0.001796     2.5255595    -45.803930 C  
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   0.00005438        17538.    322544726.    14.1862786     0.0007714     -0.001839     2.5697100    -46.886314 C  

   0.00005563        17907.    321915207.    14.1840058     0.0007890     -0.001881     2.6132645    -47.967824 C  

   0.00005688        18274.    321301199.    14.1823668     0.0008066     -0.001923     2.6562202    -49.048454 C  

   0.00005813        18641.    320701610.    14.1813252     0.0008243     -0.001966     2.6985743    -50.128196 C  

   0.00005938        19007.    320115438.    14.1808481     0.0008420     -0.002008     2.7403237    -51.207041 C  

   0.00006063        19372.    319541763.    14.1809378     0.0008597     -0.002050     2.7814655    -52.284981 C  

   0.00006188        19737.    318979737.    14.1815023     0.0008775     -0.002093     2.8219967    -53.362009 C  

   0.00006313        20101.    318428579.    14.1825477     0.0008953     -0.002135     2.8619143    -54.438115 C  

   0.00006438        20464.    317887566.    14.1840506     0.0009131     -0.002177     2.9012151    -55.513292 C  

   0.00006563        20826.    317356029.    14.1859893     0.0009310     -0.002219     2.9398960    -56.587530 C  

   0.00006688        21188.    316833348.    14.1883440     0.0009488     -0.002261     2.9779538    -57.660820 C  

   0.00006813        21549.    316318948.    14.1910965     0.0009668     -0.002303     3.0153854    -58.733154 C  

   0.00006938        21909.    315812292.    14.1942296     0.0009847     -0.002345     3.0521874    -59.804523 C  

   0.00007063        22269.    315307997.    14.1976559     0.0010027     -0.002387     3.0883462    -60.000000 CY 

   0.00007188        22599.    314425667.    14.1956541     0.0010203     -0.002430     3.1230447    -60.000000 CY 

   0.00007313        22887.    312986835.    14.1853271     0.0010373     -0.002473     3.1558748    -60.000000 CY 

   0.00007438        23149.    311242303.    14.1703298     0.0010539     -0.002516     3.1873659    -60.000000 CY 

   0.00007938        24078.    303347151.    14.0924606     0.0011186     -0.002691     3.3041711    -60.000000 CY 

   0.00008438        24760.    293457074.    13.9777806     0.0011794     -0.002871     3.4055822    -60.000000 CY 

   0.00008938        25432.    284558110.    13.8789587     0.0012404     -0.003050     3.4994188    -60.000000 CY 

   0.00009438        25955.    275014781.    13.7620851     0.0012988     -0.003231     3.5815102    -60.000000 CY 

   0.00009938        26342.    265074269.    13.6294494     0.0013544     -0.003416     3.6528465    -60.000000 CY 

    0.0001044        26723.    256032585.    13.5086375     0.0014100     -0.003600     3.7174190    -60.000000 CY 

    0.0001094        27101.    247782200.    13.4016622     0.0014658     -0.003784     3.7756585    -60.000000 CY 

    0.0001144        27475.    240215813.    13.3048844     0.0015217     -0.003968     3.8274520    -60.000000 CY 

    0.0001194        27807.    232936095.    13.2129211     0.0015773     -0.004153     3.8718467    -60.000000 CY 

    0.0001244        28020.    225289261.    13.0955119     0.0016288     -0.004341     3.9071633    -60.000000 CY 

    0.0001294        28203.    217992347.    12.9810884     0.0016794     -0.004531     3.9363900    -60.000000 CY 

    0.0001344        28383.    211219449.    12.8769310     0.0017303     -0.004720     3.9602206    -60.000000 CY 

    0.0001394        28560.    204913711.    12.7819585     0.0017815     -0.004909     3.9785677    -60.000000 CY 

    0.0001444        28734.    199021142.    12.6945162     0.0018328     -0.005097     3.9912999    -60.000000 CY 

    0.0001494        28903.    193492565.    12.6124696     0.0018840     -0.005286     3.9983652    -60.000000 CY 

    0.0001544        29069.    188304181.    12.5365161     0.0019353     -0.005475     3.9962365    -60.000000 CY 

    0.0001594        29233.    183422680.    12.4673244     0.0019870     -0.005663     3.9997784    -60.000000 CY 

    0.0001644        29393.    178819057.    12.4040313     0.0020389     -0.005851     3.9977687    -60.000000 CY 

    0.0001694        29548.    174450294.    12.3458217     0.0020911     -0.006039     3.9995131    -60.000000 CY 

    0.0001744        29685.    170237066.    12.2883601     0.0021428     -0.006227     3.9985074    -60.000000 CY 

    0.0001794        29793.    166090692.    12.2258691     0.0021930     -0.006417     3.9983087    -60.000000 CY 

    0.0001844        29861.    161957310.    12.1530475     0.0022407     -0.006609     3.9978430    -60.000000 CY 

    0.0001894        29922.    158001499.    12.0821380     0.0022881     -0.006802     3.9999427    -60.000000 CY 

    0.0001944        29978.    154229101.    12.0167503     0.0023358     -0.006994     3.9954446    -60.000000 CY 

    0.0001994        30034.    150640606.    11.9550674     0.0023835     -0.007186     3.9990494    -60.000000 CY 

    0.0002044        30089.    147222580.    11.8973212     0.0024315     -0.007378     3.9982147    -60.000000 CY 
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    0.0002094        30142.    143960717.    11.8435011     0.0024797     -0.007570     3.9959825    -60.000000 CY 

    0.0002144        30194.    140847446.    11.7924565     0.0025280     -0.007762     3.9991807    -60.000000 CY 

    0.0002194        30245.    137869445.    11.7444188     0.0025764     -0.007954     3.9982095    -60.000000 CY 

    0.0002244        30294.    135013178.    11.6965351     0.0026244     -0.008146     3.9945524    -60.000000 CY 

    0.0002294        30341.    132278933.    11.6513406     0.0026725     -0.008337     3.9982464    -60.000000 CY 

    0.0002344        30389.    129658852.    11.6086738     0.0027208     -0.008529     3.9999041    -60.000000 CY 

    0.0002394        30435.    127143834.    11.5687187     0.0027693     -0.008721     3.9933404    -60.000000 CY 

    0.0002444        30481.    124728939.    11.5305906     0.0028178     -0.008912     3.9951884    -60.000000 CY 

    0.0002494        30526.    122409001.    11.4949615     0.0028666     -0.009103     3.9984559    -60.000000 CY 

    0.0002544        30570.    120178387.    11.4615938     0.0029155     -0.009294     3.9999173    -60.000000 CY 

    0.0002594        30614.    118030235.    11.4299268     0.0029646     -0.009485     3.9936929    -60.000000 CY 

    0.0002644        30657.    115961183.    11.3999947     0.0030139     -0.009676     3.9931695    -60.000000 CYT

    0.0002694        30700.    113967560.    11.3715565     0.0030632     -0.009867     3.9970292    -60.000000 CYT

    0.0002744        30742.    112045222.    11.3445640     0.0031127     -0.010057     3.9993110    -60.000000 CYT

    0.0003044        30984.    101797031.    11.2031902     0.0034100     -0.011200     3.9998796    60.0000000 CYT

    0.0003344        31137.     93119886.    11.0764908     0.0037037     -0.012346     3.9991212    60.0000000 CYT

    0.0003644        31137.     85453068.    11.0065412     0.0040105     -0.013479     3.9957095    60.0000000 CYT

Axial Thrust Force =    121.750 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   766.4493028   1226318885.    47.3770899    0.00002961  -3.89319E-07     0.1239721     0.7847598    

   0.00000125         1532.   1225572115.    35.7165630    0.00004465   -0.00001535     0.1858669     1.1468254    

   0.00000188         2294.   1223654516.    31.8331372    0.00005969   -0.00003031     0.2472900     1.5090768    

   0.00000250         3053.   1221268573.    29.8922055    0.00007473   -0.00004527     0.3082223     1.8713849    

   0.00000313         3808.   1218675533.    28.7279558    0.00008977   -0.00006023     0.3686599     2.2337210    

   0.00000375         4560.   1215974783.    27.9519576     0.0001048   -0.00007518     0.4286011     2.5960754    

   0.00000438         5308.   1213211215.    27.3977835     0.0001199   -0.00009013     0.4880455     2.9584438    

   0.00000500         5308.   1061559813.    20.8264113     0.0001041     -0.000136     0.4246415     -3.348570 C  

   0.00000563         5308.    943608723.    20.1291646     0.0001132     -0.000157     0.4604166     -3.880880 C  

   0.00000625         5308.    849247850.    19.5541132     0.0001222     -0.000178     0.4955837     -4.416317 C  

   0.00000688         5308.    772043500.    19.0702066     0.0001311     -0.000199     0.5302111     -4.954428 C  

   0.00000750         5308.    707706542.    18.6569721     0.0001399     -0.000220     0.5643725     -5.494709 C  

   0.00000813         5308.    653267577.    18.3004679     0.0001487     -0.000241     0.5981473     -6.036602 C  

   0.00000875         5308.    606605607.    17.9909794     0.0001574     -0.000263     0.6316220     -6.579489 C  

   0.00000938         5308.    566165234.    17.7159871     0.0001661     -0.000284     0.6646855     -7.124216 C  

   0.00001000         5308.    530779906.    17.4746866     0.0001747     -0.000305     0.6975595     -7.669141 C  

   0.00001063         5308.    499557559.    17.2574525     0.0001834     -0.000327     0.7300947     -8.215397 C  

   0.00001125         5308.    471804361.    17.0648441     0.0001920     -0.000348     0.7624899     -8.761494 C  
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   0.00001188         5308.    446972553.    16.8887148     0.0002006     -0.000369     0.7945525     -9.308899 C  

   0.00001250         5308.    424623925.    16.7299898     0.0002091     -0.000391     0.8264458     -9.856378 C  

   0.00001313         5412.    412344552.    16.5868027     0.0002177     -0.000412     0.8582005    -10.403698 C  

   0.00001375         5607.    407777454.    16.4538202     0.0002262     -0.000434     0.8896509    -10.952138 C  

   0.00001438         5802.    403590505.    16.3320252     0.0002348     -0.000455     0.9209230    -11.500735 C  

   0.00001500         5996.    399742490.    16.2207567     0.0002433     -0.000477     0.9520577    -12.049170 C  

   0.00001563         6191.    396192708.    16.1187445     0.0002519     -0.000498     0.9830549    -12.597443 C  

   0.00001625         6385.    392894153.    16.0231470     0.0002604     -0.000520     1.0138084    -13.146391 C  

   0.00001688         6578.    389822981.    15.9338100     0.0002689     -0.000541     1.0443538    -13.695740 C  

   0.00001750         6772.    386962726.    15.8511792     0.0002774     -0.000563     1.0747629    -14.244924 C  

   0.00001813         6965.    384291544.    15.7745620     0.0002859     -0.000584     1.1050354    -14.793942 C  

   0.00001875         7159.    381790504.    15.7033579     0.0002944     -0.000606     1.1351709    -15.342794 C  

   0.00001938         7352.    379443117.    15.6370525     0.0003030     -0.000627     1.1651693    -15.891480 C  

   0.00002000         7545.    377230403.    15.5743488     0.0003115     -0.000649     1.1949716    -16.440478 C  

   0.00002063         7737.    375138248.    15.5145650     0.0003200     -0.000670     1.2245526    -16.989998 C  

   0.00002125         7930.    373162214.    15.4585774     0.0003285     -0.000692     1.2539976    -17.539348 C  

   0.00002188         8122.    371292326.    15.4060587     0.0003370     -0.000713     1.2833061    -18.088527 C  

   0.00002250         8314.    369519720.    15.3567208     0.0003455     -0.000734     1.3124780    -18.637535 C  

   0.00002313         8506.    367836487.    15.3103066     0.0003541     -0.000756     1.3415130    -19.186370 C  

   0.00002375         8698.    366235551.    15.2665862     0.0003626     -0.000777     1.3704107    -19.735032 C  

   0.00002438         8890.    364710564.    15.2253532     0.0003711     -0.000799     1.3991711    -20.283520 C  

   0.00002563         9273.    361866133.    15.1496247     0.0003882     -0.000842     1.4562783    -21.379974 C  

   0.00002688         9655.    359258692.    15.0805376     0.0004053     -0.000885     1.5127137    -22.476756 C  

   0.00002813        10037.    356858053.    15.0175234     0.0004224     -0.000928     1.5685114    -23.573578 C  

   0.00002938        10418.    354641172.    14.9607274     0.0004395     -0.000971     1.6237580    -24.669674 C  

   0.00003063        10798.    352585419.    14.9093909     0.0004566     -0.001013     1.6784512    -25.765039 C  

   0.00003188        11178.    350671713.    14.8628777     0.0004738     -0.001056     1.7325888    -26.859668 C  

   0.00003313        11557.    348883849.    14.8206474     0.0004909     -0.001099     1.7861684    -27.953554 C  

   0.00003438        11935.    347207981.    14.7822386     0.0005081     -0.001142     1.8391878    -29.046692 C  

   0.00003563        12313.    345632202.    14.7472545     0.0005254     -0.001185     1.8916446    -30.139076 C  

   0.00003688        12690.    344146219.    14.7153525     0.0005426     -0.001227     1.9435365    -31.230700 C  

   0.00003813        13067.    342741089.    14.6862345     0.0005599     -0.001270     1.9948611    -32.321559 C  

   0.00003938        13443.    341409000.    14.6596409     0.0005772     -0.001313     2.0456159    -33.411647 C  

   0.00004063        13818.    340142775.    14.6351991     0.0005946     -0.001355     2.0957785    -34.501156 C  

   0.00004188        14193.    338935518.    14.6121848     0.0006119     -0.001398     2.1452876    -35.590678 C  

   0.00004313        14567.    337783302.    14.5911549     0.0006292     -0.001441     2.1942246    -36.679387 C  

   0.00004438        14940.    336681370.    14.5719411     0.0006466     -0.001483     2.2425868    -37.767276 C  

   0.00004563        15313.    335625485.    14.5544098     0.0006640     -0.001526     2.2903715    -38.854338 C  

   0.00004688        15685.    334611862.    14.5384269     0.0006815     -0.001569     2.3375763    -39.940566 C  

   0.00004813        16056.    333637106.    14.5238769     0.0006990     -0.001611     2.3841984    -41.025953 C  

   0.00004938        16427.    332698166.    14.5106560     0.0007165     -0.001654     2.4302352    -42.110492 C  

   0.00005063        16797.    331792290.    14.4986707     0.0007340     -0.001696     2.4756839    -43.194175 C  

   0.00005188        17166.    330916989.    14.4878368     0.0007516     -0.001738     2.5205417    -44.276995 C  
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   0.00005313        17535.    330070009.    14.4780778     0.0007691     -0.001781     2.5648058    -45.358944 C  

   0.00005438        17903.    329249300.    14.4693245     0.0007868     -0.001823     2.6084735    -46.440015 C  

   0.00005563        18270.    328452997.    14.4615141     0.0008044     -0.001866     2.6515418    -47.520199 C  

   0.00005688        18637.    327679394.    14.4545891     0.0008221     -0.001908     2.6940078    -48.599489 C  

   0.00005813        19003.    326926935.    14.4484972     0.0008398     -0.001950     2.7358686    -49.677877 C  

   0.00005938        19368.    326194189.    14.4431907     0.0008576     -0.001992     2.7771212    -50.755354 C  

   0.00006063        19732.    325479845.    14.4386256     0.0008753     -0.002035     2.8177625    -51.831912 C  

   0.00006188        20096.    324782694.    14.4347619     0.0008932     -0.002077     2.8577895    -52.907543 C  

   0.00006313        20459.    324101624.    14.4315626     0.0009110     -0.002119     2.8971991    -53.982237 C  

   0.00006438        20821.    323435606.    14.4289936     0.0009289     -0.002161     2.9359881    -55.055986 C  

   0.00006563        21183.    322783689.    14.4270238     0.0009468     -0.002203     2.9741534    -56.128782 C  

   0.00006688        21543.    322144991.    14.4256241     0.0009647     -0.002245     3.0116916    -57.200614 C  

   0.00006813        21903.    321518694.    14.4247680     0.0009827     -0.002287     3.0485995    -58.271474 C  

   0.00006938        22263.    320904036.    14.4244306     0.0010007     -0.002329     3.0848737    -59.341352 C  

   0.00007063        22621.    320298022.    14.4245553     0.0010187     -0.002371     3.1205062    -60.000000 CY 

   0.00007188        22964.    319504709.    14.4221875     0.0010366     -0.002413     3.1550793    -60.000000 CY 

   0.00007313        23270.    318219123.    14.4125240     0.0010539     -0.002456     3.1879323    -60.000000 CY 

   0.00007438        23541.    316523993.    14.3966705     0.0010708     -0.002499     3.2192258    -60.000000 CY 

   0.00007938        24505.    308726086.    14.3174288     0.0011364     -0.002674     3.3353971    -60.000000 CY 

   0.00008438        25194.    298595234.    14.1981024     0.0011980     -0.002852     3.4355840    -60.000000 CY 

   0.00008938        25866.    289406220.    14.0911352     0.0012594     -0.003031     3.5274625    -60.000000 CY 

   0.00009438        26422.    279972596.    13.9732320     0.0013187     -0.003211     3.6084047    -60.000000 CY 

   0.00009938        26813.    269817053.    13.8349870     0.0013749     -0.003395     3.6779044    -60.000000 CY 

    0.0001044        27195.    260552998.    13.7120005     0.0014312     -0.003579     3.7408383    -60.000000 CY 

    0.0001094        27571.    252081734.    13.5990123     0.0014874     -0.003763     3.7968142    -60.000000 CY 

    0.0001144        27943.    244309483.    13.4971802     0.0015437     -0.003946     3.8461107    -60.000000 CY 

    0.0001194        28288.    236966799.    13.4009203     0.0015997     -0.004130     3.8883191    -60.000000 CY 

    0.0001244        28528.    229368119.    13.2894508     0.0016529     -0.004317     3.9220942    -60.000000 CY 

    0.0001294        28711.    221921289.    13.1742155     0.0017044     -0.004506     3.9490398    -60.000000 CY 

    0.0001344        28889.    214987323.    13.0646853     0.0017556     -0.004694     3.9701475    -60.000000 CY 

    0.0001394        29064.    208531736.    12.9640739     0.0018069     -0.004883     3.9857153    -60.000000 CY 

    0.0001444        29237.    202504347.    12.8725010     0.0018585     -0.005072     3.9956498    -60.000000 CY 

    0.0001494        29406.    196861692.    12.7914600     0.0019107     -0.005259     3.9998540    -60.000000 CY 

    0.0001544        29573.    191562926.    12.7159026     0.0019630     -0.005447     3.9986694    -60.000000 CY 

    0.0001594        29734.    186564117.    12.6427809     0.0020149     -0.005635     3.9956350    -60.000000 CY 

    0.0001644        29892.    181850753.    12.5757689     0.0020671     -0.005823     3.9997007    -60.000000 CY 

    0.0001694        30047.    177397666.    12.5154506     0.0021198     -0.006010     3.9970741    -60.000000 CY 

    0.0001744        30190.    173132993.    12.4570685     0.0021722     -0.006198     3.9999446    -60.000000 CY 

    0.0001794        30303.    168935616.    12.3948062     0.0022233     -0.006387     3.9971440    -60.000000 CY 

    0.0001844        30388.    164814935.    12.3276396     0.0022729     -0.006577     3.9998533    -60.000000 CY 

    0.0001894        30453.    160809891.    12.2617757     0.0023221     -0.006768     3.9953743    -60.000000 CY 

    0.0001944        30510.    156962527.    12.1940116     0.0023702     -0.006960     3.9990408    -60.000000 CY 

    0.0001994        30564.    153298250.    12.1290171     0.0024182     -0.007152     3.9982437    -60.000000 CY 
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    0.0002044        30617.    149805962.    12.0684085     0.0024665     -0.007344     3.9962924    -60.000000 CY 

    0.0002094        30669.    146476800.    12.0115806     0.0025149     -0.007535     3.9993199    -60.000000 CY 

    0.0002144        30720.    143298376.    11.9580974     0.0025635     -0.007726     3.9973577    -60.000000 CY 

    0.0002194        30769.    140259111.    11.9080502     0.0026123     -0.007918     3.9954505    -60.000000 CY 

    0.0002244        30818.    137352454.    11.8614296     0.0026614     -0.008109     3.9988043    -60.000000 CY 

    0.0002294        30867.    134569678.    11.8171390     0.0027106     -0.008299     3.9999976    -60.000000 CY 

    0.0002344        30914.    131900070.    11.7758082     0.0027600     -0.008490     3.9923360    -60.000000 CY 

    0.0002394        30960.    129336030.    11.7347515     0.0028090     -0.008681     3.9967321    -60.000000 CY 

    0.0002444        31004.    126872549.    11.6945951     0.0028579     -0.008872     3.9992716    -60.000000 CY 

    0.0002494        31049.    124505621.    11.6566176     0.0029069     -0.009063     3.9990130    -60.000000 CY 

    0.0002544        31092.    122227780.    11.6210348     0.0029561     -0.009254     3.9908695    -60.000000 CY 

    0.0002594        31134.    120036340.    11.5872320     0.0030054     -0.009445     3.9954553    -60.000000 CYT

    0.0002644        31177.    117926356.    11.5551319     0.0030549     -0.009635     3.9984665    -60.000000 CYT

    0.0002694        31219.    115893276.    11.5246241     0.0031044     -0.009826     3.9998836    -60.000000 CYT

    0.0002744        31260.    113931648.    11.4959060     0.0031542     -0.010016     3.9947428    -60.000000 CYT

    0.0003044        31499.    103487033.    11.3512297     0.0034550     -0.011155     3.9890857    60.0000000 CYT

    0.0003344        31663.     94692014.    11.2431883     0.0037594     -0.012291     3.9914028    60.0000000 CYT

    0.0003644        31663.     86895759.    11.2815464     0.0041107     -0.013379     3.9880257    60.0000000 CYT

--------------------------------------------------------------------------------

   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                84.958             30645.080           0.00300000     -0.00962237

   2               121.750             31129.715           0.00300000     -0.00942355

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.
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The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65          84.958000        30645.     55.222700        19919.    318703454.

   2       0.65         121.750000        31130.     79.137500        20234.    324523041.

 

   1       0.75          84.958000        30645.     63.718500        22984.    312342032.

   2       0.75         121.750000        31130.     91.312500        23347.    317735518.

 

   1       0.90          84.958000        30645.     76.462200        27581.    237894445.

   2       0.90         121.750000        31130.    109.575000        28017.    242737862.

--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    

Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       22.0000        0.00      N.A.        No            0.00       7082.

  2       24.4000      2.4677      Yes         No           7082.     303908.

  3       37.4000      9.1476      No          No         310989.    1084139.

  4       57.4000     36.5473      Yes         No        1395129.      34481.

  5       68.2000     46.2000      No          No        1429609.        0.00

  6      107.4000     85.4000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 
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--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      12458.0 lbs

Rotation of pile head                                  =    0.000E+00 radians

Axial load at pile head                                =      84958.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     0.5160  -6061475.     12458.       0.00       0.00   3.69E+11       0.00       0.00     1.8586

    0.5800     0.5156  -5974688.     12490.  -1.14E-04       0.00   3.69E+11       0.00       0.00     7.4345

    1.1600     0.5144  -5887475.     12568.  -2.25E-04       0.00   3.71E+11       0.00       0.00    14.8691

    1.7400     0.5124  -5799476.     12697.  -3.35E-04       0.00   3.72E+11       0.00       0.00    22.3036

    2.3200     0.5097  -5710332.     12878.  -4.43E-04       0.00   3.73E+11       0.00       0.00    29.7382

    2.9000     0.5063  -5619685.     13111.  -5.48E-04       0.00   3.74E+11       0.00       0.00    37.1727

    3.4800     0.5021  -5527175.     13396.  -6.52E-04       0.00   3.75E+11       0.00       0.00    44.6073

    4.0600     0.4972  -5432444.     13732.  -7.53E-04       0.00   3.77E+11       0.00       0.00    52.0418

    4.6400     0.4916  -5335132.     14120.  -8.52E-04       0.00   3.84E+11       0.00       0.00    59.4764

    5.2200     0.4854  -5234882.     14560.  -9.15E-04       0.00   1.21E+12       0.00       0.00    66.9109

    5.8000     0.4789  -5131373.     15052.  -9.45E-04       0.00   1.21E+12       0.00       0.00    74.3455

    6.3800     0.4722  -5024246.     15595.  -9.74E-04       0.00   1.21E+12       0.00       0.00    81.7800

    6.9600     0.4653  -4913139.     16190.   -0.00100       0.00   1.22E+12       0.00       0.00    89.2145

    7.5400     0.4583  -4797695.     16837.   -0.00103       0.00   1.22E+12       0.00       0.00    96.6491

    8.1200     0.4510  -4677552.     17535.   -0.00106       0.00   1.22E+12       0.00       0.00   104.0836

    8.7000     0.4436  -4552352.     18286.   -0.00108       0.00   1.22E+12       0.00       0.00   111.5182

    9.2800     0.4359  -4421734.     19088.   -0.00111       0.00   1.22E+12       0.00       0.00   118.9527

    9.8600     0.4281  -4285338.     19942.   -0.00113       0.00   1.22E+12       0.00       0.00   126.3873

   10.4400     0.4201  -4142806.     20847.   -0.00116       0.00   1.22E+12       0.00       0.00   133.8218

   11.0200     0.4120  -3993778.     21804.   -0.00118       0.00   1.22E+12       0.00       0.00   141.2564

   11.6000     0.4037  -3837893.     22813.   -0.00120       0.00   1.22E+12       0.00       0.00   148.6909

   12.1800     0.3952  -3674792.     23874.   -0.00123       0.00   1.22E+12       0.00       0.00   156.1255

   12.7600     0.3866  -3504116.     24987.   -0.00125       0.00   1.22E+12       0.00       0.00   163.5600

   13.3400     0.3779  -3325505.     26151.   -0.00127       0.00   1.22E+12       0.00       0.00   170.9945
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   13.9200     0.3690  -3138600.     27367.   -0.00128       0.00   1.22E+12       0.00       0.00   178.4291

   14.5000     0.3600  -2943041.     28635.   -0.00130       0.00   1.22E+12       0.00       0.00   185.8636

   15.0800     0.3509  -2738468.     29954.   -0.00132       0.00   1.22E+12       0.00       0.00   193.2982

   15.6600     0.3417  -2524522.     31325.   -0.00133       0.00   1.22E+12       0.00       0.00   200.7327

   16.2400     0.3324  -2300844.     32748.   -0.00135       0.00   1.22E+12       0.00       0.00   208.1673

   16.8200     0.3230  -2067075.     34223.   -0.00136       0.00   1.23E+12       0.00       0.00   215.6018

   17.4000     0.3135  -1822854.     35749.   -0.00137       0.00   1.23E+12       0.00       0.00   223.0364

   17.9800     0.3039  -1567823.     37328.   -0.00138       0.00   1.23E+12       0.00       0.00   230.4709

   18.5600     0.2943  -1301622.     38958.   -0.00139       0.00   1.23E+12       0.00       0.00   237.9055

   19.1400     0.2846  -1023893.     40639.   -0.00139       0.00   1.23E+12       0.00       0.00   245.3400

   19.7200     0.2749   -734275.     42373.   -0.00140       0.00   1.23E+12       0.00       0.00   252.7745

   20.3000     0.2651   -432410.     44158.   -0.00140       0.00   1.23E+12       0.00       0.00   260.2091

   20.8800     0.2554   -117939.     45995.   -0.00140       0.00   1.23E+12       0.00       0.00   267.6436

   21.4600     0.2456    209498.     47884.   -0.00140       0.00   1.23E+12       0.00       0.00   275.0782

   22.0400     0.2358    550259.     49253.   -0.00140       0.00   1.23E+12     -2.510    74.0692   120.8611

   22.6200     0.2261    896752.     49523.   -0.00140       0.00   1.23E+12    -40.771      1255.       0.00

   23.2000     0.2164   1241266.     49097.   -0.00139       0.00   1.23E+12    -81.503      2621.       0.00

   23.7800     0.2067   1581829.     48385.   -0.00138       0.00   1.23E+12   -123.239      4149.       0.00

   24.3600     0.1971   1916416.     47379.   -0.00137       0.00   1.23E+12   -165.767      5852.       0.00

   24.9400     0.1876   2242966.     46098.   -0.00136       0.00   1.22E+12   -202.204      7501.       0.00

   25.5200     0.1782   2559714.     44552.   -0.00135       0.00   1.22E+12   -242.070      9454.       0.00

   26.1000     0.1689   2864728.     42737.   -0.00133       0.00   1.22E+12   -279.660     11526.       0.00

   26.6800     0.1597   3156184.     40667.   -0.00131       0.00   1.22E+12   -315.077     13735.       0.00

   27.2600     0.1506   3432367.     38364.   -0.00130       0.00   1.22E+12   -346.569     16019.       0.00

   27.8400     0.1416   3691750.     35859.   -0.00128       0.00   1.22E+12   -373.332     18347.       0.00

   28.4200     0.1328   3933035.     33173.   -0.00125       0.00   1.22E+12   -398.564     20886.       0.00

   29.0000     0.1242   4155001.     30370.   -0.00123       0.00   1.22E+12   -406.772     22801.       0.00

   29.5800     0.1157   4357247.     27527.   -0.00121       0.00   1.22E+12   -410.380     24690.       0.00

   30.1600     0.1074   4539600.     24672.   -0.00118       0.00   1.22E+12   -410.044     26579.       0.00

   30.7400    0.09924   4702074.     21832.   -0.00115       0.00   1.22E+12   -405.936     28469.       0.00

   31.3200    0.09130   4844868.     19034.   -0.00113       0.00   1.22E+12   -398.231     30358.       0.00

   31.9000    0.08355   4968354.     16301.   -0.00110       0.00   1.21E+12   -387.109     32247.       0.00

   32.4800    0.07600   5073071.     13656.   -0.00107       0.00   1.21E+12   -372.752     34136.       0.00

   33.0600    0.06865   5159715.     11122.   -0.00104       0.00   1.21E+12   -355.343     36026.       0.00

   33.6400    0.06151   5229128.      8720.   -0.00101       0.00   1.21E+12   -335.066     37915.       0.00

   34.2200    0.05457   5282291.      6468.  -9.81E-04       0.00   1.21E+12   -312.104     39804.       0.00

   34.8000    0.04785   5320318.      4384.  -9.38E-04       0.00   6.67E+11   -286.640     41693.       0.00

   35.3800    0.04151   5344427.      2482.  -8.62E-04       0.00   3.83E+11   -259.947     43582.       0.00

   35.9600    0.03585   5355887.   762.2276  -7.65E-04       0.00   3.82E+11   -234.228     45472.       0.00

   36.5400    0.03087   5355942.   -783.871  -6.67E-04       0.00   3.82E+11   -210.054     47361.       0.00

   37.1200    0.02656   5345764.     -2169.  -5.70E-04       0.00   3.83E+11   -187.978     49250.       0.00

   37.7000    0.02294   5326423.     -4524.  -4.73E-04       0.00   3.85E+11   -488.743    148304.       0.00

   38.2800    0.01998   5283349.     -7900.  -4.04E-04       0.00   8.71E+11   -481.499    167733.       0.00
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   38.8600    0.01732   5216926.    -11224.  -3.68E-04       0.00   1.21E+12   -473.561    190345.       0.00

   39.4400    0.01486   5127545.    -14488.  -3.38E-04       0.00   1.21E+12   -464.440    217525.       0.00

   40.0200    0.01261   5015649.    -17685.  -3.09E-04       0.00   1.21E+12   -454.048    250621.       0.00

   40.6000    0.01056   4881740.    -20804.  -2.81E-04       0.00   1.22E+12   -442.269    291540.       0.00

   41.1800    0.00870   4726391.    -23836.  -2.53E-04       0.00   1.22E+12   -428.954    343084.       0.00

   41.7600    0.00703   4550247.    -26769.  -2.27E-04       0.00   1.22E+12   -413.893    409544.       0.00

   42.3400    0.00555   4354038.    -29590.  -2.01E-04       0.00   1.22E+12   -396.786    497860.       0.00

   42.9200    0.00423   4138593.    -32283.  -1.77E-04       0.00   1.22E+12   -377.174    620105.       0.00

   43.5000    0.00308   3904863.    -34829.  -1.54E-04       0.00   1.22E+12   -354.298    799502.       0.00

   44.0800    0.00209   3653957.    -37199.  -1.32E-04       0.00   1.22E+12   -326.767   1087948.       0.00

   44.6600    0.00124   3387210.    -39351.  -1.12E-04       0.00   1.22E+12   -291.530   1634119.       0.00

   45.2400   5.27E-04   3106329.    -40896.  -9.38E-05       0.00   1.22E+12   -152.495   2012781.       0.00

   45.8200  -6.39E-05   2818051.    -41361.  -7.69E-05       0.00   1.22E+12    18.7696   2044294.       0.00

   46.4000  -5.43E-04   2530672.    -40732.  -6.17E-05       0.00   1.22E+12   162.0930   2075804.       0.00

   46.9800  -9.23E-04   2251137.    -39195.  -4.81E-05       0.00   1.22E+12   279.4294   2107311.       0.00

   47.5600   -0.00121   1985130.    -37134.  -3.61E-05       0.00   1.23E+12   312.7793   1794262.       0.00

   48.1400   -0.00143   1734268.    -34896.  -2.55E-05       0.00   1.23E+12   330.4329   1613675.       0.00

   48.7200   -0.00157   1499407.    -32551.  -1.64E-05       0.00   1.23E+12   343.3699   1523540.       0.00

   49.3000   -0.00165   1281175.    -30128.  -8.47E-06       0.00   1.23E+12   352.8724   1485911.       0.00

   49.8800   -0.00169   1080032.    -27649.  -1.78E-06       0.00   1.23E+12   359.6626   1484264.       0.00

   50.4600   -0.00168    896307.    -25130.   3.82E-06       0.00   1.23E+12   364.1840   1510928.       0.00

   51.0400   -0.00163    730222.    -22586.   8.43E-06       0.00   1.23E+12   366.7213   1562705.       0.00

   51.6200   -0.00156    581898.    -20031.   1.21E-05       0.00   1.23E+12   367.4570   1639172.       0.00

   52.2000   -0.00146    451373.    -17477.   1.51E-05       0.00   1.23E+12   366.4990   1742099.       0.00

   52.7800   -0.00135    338600.    -14935.   1.73E-05       0.00   1.23E+12   363.8936   1875483.       0.00

   53.3600   -0.00122    243454.    -12417.   1.90E-05       0.00   1.23E+12   359.6256   2046145.       0.00

   53.9400   -0.00109    165728.     -9935.   2.01E-05       0.00   1.23E+12   353.6074   2265123.       0.00

   54.5200  -9.43E-04    105130.     -7518.   2.09E-05       0.00   1.23E+12   341.0686   2516686.       0.00

   55.1000  -7.96E-04     61054.     -5317.   2.14E-05       0.00   1.23E+12   291.3589   2548165.       0.00

   55.6800  -6.46E-04     31092.     -3470.   2.16E-05       0.00   1.23E+12   239.4234   2579642.       0.00

   56.2600  -4.95E-04     12727.     -1991.   2.17E-05       0.00   1.23E+12   185.6728   2611118.       0.00

   56.8400  -3.43E-04      3357.   -890.769   2.18E-05       0.00   1.23E+12   130.3652   2642593.       0.00

   57.4200  -1.92E-04   302.0047   -239.319   2.18E-05       0.00   1.23E+12    56.8331   2063875.       0.00

   58.0000  -4.00E-05       0.00       0.00   2.18E-05       0.00   1.23E+12    11.9367   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.
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Output Summary for Load Case No. 1:

Pile-head deflection             =     0.51598228 inches

Computed slope at pile head      =       0.000000 radians

Maximum bending moment           =      -6061475. inch-lbs

Maximum shear force              =         49523. lbs

Depth of maximum bending moment  =       0.000000 feet below pile head

Depth of maximum shear force     =    22.62000000 feet below pile head

Number of iterations             =            117

Number of zero deflection points =              2

Pile deflection at ground        =     0.23651288 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          12458. lbs

Slope      =         0.00000

Axial Load =          84958. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    0.51598228     -6061475.        49523.

   55.10000    0.50930858     -6079631.        49538.

   52.20000    0.49694419     -5981351.        49591.

   49.30000    0.56906395     -6135077.        49542.

   46.40000    0.79638692     -6693579.        49626.

   43.50000    1.10357748     -7612336.        49589.

   40.60000    1.40789851     -8761295.        49613.

   37.70000    1.64974251     -9904723.        49634.

   34.80000    1.72527172    -10494102.        49632.

   31.90000    1.77939685    -10449188.        49621.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection
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                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      19125.0 lbs

Rotation of pile head                                  =    0.000E+00 radians

Axial load at pile head                                =     121750.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     1.3333  -9846887.     19125.       0.00       0.00   3.58E+11       0.00       0.00     2.7880

    0.5800     1.3327  -9713628.     19174.  -1.90E-04       0.00   3.58E+11       0.00       0.00    11.1518

    1.1600     1.3307  -9579670.     19290.  -3.77E-04       0.00   3.60E+11       0.00       0.00    22.3036

    1.7400     1.3274  -9444473.     19484.  -5.61E-04       0.00   3.61E+11       0.00       0.00    33.4555

    2.3200     1.3229  -9307502.     19756.  -7.42E-04       0.00   3.62E+11       0.00       0.00    44.6073

    2.9000     1.3171  -9168218.     20105.  -9.19E-04       0.00   3.63E+11       0.00       0.00    55.7591

    3.4800     1.3101  -9026084.     20532.   -0.00109       0.00   3.64E+11       0.00       0.00    66.9109

    4.0600     1.3019  -8880562.     21036.   -0.00126       0.00   3.65E+11       0.00       0.00    78.0627

    4.6400     1.2925  -8731115.     21618.   -0.00143       0.00   3.66E+11       0.00       0.00    89.2145

    5.2200     1.2819  -8577205.     22278.   -0.00160       0.00   3.67E+11       0.00       0.00   100.3664

    5.8000     1.2702  -8418296.     23016.   -0.00176       0.00   3.69E+11       0.00       0.00   111.5182

    6.3800     1.2575  -8253851.     23831.   -0.00191       0.00   3.70E+11       0.00       0.00   122.6700

    6.9600     1.2436  -8083331.     24723.   -0.00207       0.00   3.72E+11       0.00       0.00   133.8218

    7.5400     1.2287  -7906200.     25693.   -0.00222       0.00   3.73E+11       0.00       0.00   144.9736

    8.1200     1.2127  -7721922.     26741.   -0.00236       0.00   3.75E+11       0.00       0.00   156.1255

    8.7000     1.1958  -7529960.     27867.   -0.00250       0.00   3.77E+11       0.00       0.00   167.2773

    9.2800     1.1779  -7329776.     29070.   -0.00264       0.00   3.80E+11       0.00       0.00   178.4291

    9.8600     1.1590  -7120836.     30350.   -0.00277       0.00   3.82E+11       0.00       0.00   189.5809

   10.4400     1.1393  -6902602.     31709.   -0.00290       0.00   3.85E+11       0.00       0.00   200.7327

   11.0200     1.1187  -6674538.     33145.   -0.00302       0.00   3.88E+11       0.00       0.00   211.8845

   11.6000     1.0972  -6436109.     34658.   -0.00314       0.00   3.92E+11       0.00       0.00   223.0364

   12.1800     1.0750  -6186779.     36249.   -0.00325       0.00   3.96E+11       0.00       0.00   234.1882

   12.7600     1.0520  -5926013.     37918.   -0.00336       0.00   4.01E+11       0.00       0.00   245.3400

   13.3400     1.0283  -5653275.     39664.   -0.00346       0.00   4.07E+11       0.00       0.00   256.4918

   13.9200     1.0039  -5368029.     41488.   -0.00355       0.00   4.18E+11       0.00       0.00   267.6436

   14.5000     0.9789  -5069743.     43390.   -0.00361       0.00   1.21E+12       0.00       0.00   278.7955

   15.0800     0.9537  -4757927.     45369.   -0.00364       0.00   1.22E+12       0.00       0.00   289.9473

   15.6600     0.9283  -4432043.     47426.   -0.00366       0.00   1.22E+12       0.00       0.00   301.0991
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   16.2400     0.9027  -4091551.     49560.   -0.00369       0.00   1.22E+12       0.00       0.00   312.2509

   16.8200     0.8769  -3735914.     51773.   -0.00371       0.00   1.22E+12       0.00       0.00   323.4027

   17.4000     0.8511  -3364592.     54062.   -0.00373       0.00   1.22E+12       0.00       0.00   334.5545

   17.9800     0.8250  -2977048.     56430.   -0.00375       0.00   1.22E+12       0.00       0.00   345.7064

   18.5600     0.7989  -2572742.     58874.   -0.00376       0.00   1.22E+12       0.00       0.00   356.8582

   19.1400     0.7726  -2151138.     61397.   -0.00378       0.00   1.22E+12       0.00       0.00   368.0100

   19.7200     0.7463  -1711696.     63997.   -0.00379       0.00   1.22E+12       0.00       0.00   379.1618

   20.3000     0.7199  -1253879.     66675.   -0.00380       0.00   1.23E+12       0.00       0.00   390.3136

   20.8800     0.6935   -777148.     69430.   -0.00380       0.00   1.23E+12       0.00       0.00   401.4655

   21.4600     0.6670   -280966.     72263.   -0.00380       0.00   1.23E+12       0.00       0.00   412.6173

   22.0400     0.6405    235206.     74319.   -0.00380       0.00   1.23E+12     -3.249    35.3062   181.2916

   22.6200     0.6140    760000.     74753.   -0.00380       0.00   1.23E+12    -53.141   602.3508       0.00

   23.2000     0.5876   1282217.     74196.   -0.00380       0.00   1.23E+12   -107.021      1268.       0.00

   23.7800     0.5612   1799244.     73256.   -0.00379       0.00   1.22E+12   -163.136      2023.       0.00

   24.3600     0.5349   2308359.     71921.   -0.00378       0.00   1.22E+12   -220.535      2870.       0.00

   24.9400     0.5086   2806780.     70214.   -0.00376       0.00   1.22E+12   -269.926      3694.       0.00

   25.5200     0.4825   3292112.     68146.   -0.00374       0.00   1.22E+12   -324.204      4677.       0.00

   26.1000     0.4565   3761723.     65711.   -0.00372       0.00   1.22E+12   -375.751      5729.       0.00

   26.6800     0.4307   4213114.     62926.   -0.00370       0.00   1.22E+12   -424.436      6859.       0.00

   27.2600     0.4050   4643924.     59820.   -0.00368       0.00   1.22E+12   -468.139      8045.       0.00

   27.8400     0.3795   5052034.     56431.   -0.00365       0.00   1.21E+12   -505.753      9275.       0.00

   28.4200     0.3542   5435620.     52786.   -0.00359       0.00   4.12E+11   -541.627     10643.       0.00

   29.0000     0.3296   5792891.     48910.   -0.00349       0.00   4.04E+11   -572.042     12081.       0.00

   29.5800     0.3056   6122367.     44848.   -0.00339       0.00   3.97E+11   -595.332     13558.       0.00

   30.1600     0.2824   6422913.     40641.   -0.00328       0.00   3.92E+11   -613.545     15121.       0.00

   30.7400     0.2600   6693642.     36318.   -0.00316       0.00   3.88E+11   -628.631     16829.       0.00

   31.3200     0.2384   6933817.     31916.   -0.00304       0.00   3.85E+11   -636.354     18578.       0.00

   31.9000     0.2177   7143059.     27487.   -0.00291       0.00   3.82E+11   -636.353     20344.       0.00

   32.4800     0.1979   7321365.     23075.   -0.00278       0.00   3.80E+11   -631.549     22211.       0.00

   33.0600     0.1790   7468965.     18724.   -0.00264       0.00   3.78E+11   -618.516     24045.       0.00

   33.6400     0.1611   7586485.     14495.   -0.00250       0.00   3.77E+11   -596.931     25785.       0.00

   34.2200     0.1442   7674971.     10420.   -0.00236       0.00   3.76E+11   -573.998     27707.       0.00

   34.8000     0.1282   7735531.      6505.   -0.00222       0.00   3.75E+11   -550.806     29893.       0.00

   35.3800     0.1133   7769288.      2777.   -0.00208       0.00   3.75E+11   -520.627     31982.       0.00

   35.9600    0.09936   7777702.   -719.083   -0.00193       0.00   3.75E+11   -483.946     33901.       0.00

   36.5400    0.08642   7762551.     -3940.   -0.00179       0.00   3.75E+11   -441.507     35557.       0.00

   37.1200    0.07449   7725890.     -6848.   -0.00164       0.00   3.75E+11   -394.322     36845.       0.00

   37.7000    0.06355   7670006.    -10415.   -0.00150       0.00   3.76E+11   -630.537     69056.       0.00

   38.2800    0.05360   7583458.    -14753.   -0.00136       0.00   3.77E+11   -616.180     80007.       0.00

   38.8600    0.04463   7466942.    -18986.   -0.00122       0.00   3.78E+11   -599.973     93564.       0.00

   39.4400    0.03661   7321246.    -23098.   -0.00108       0.00   3.80E+11   -581.825    110599.       0.00

   40.0200    0.02953   7147252.    -27078.  -9.52E-04       0.00   3.82E+11   -561.638    132364.       0.00

   40.6000    0.02336   6945940.    -30909.  -8.24E-04       0.00   3.85E+11   -539.313    160710.       0.00
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   41.1800    0.01806   6718398.    -34577.  -7.01E-04       0.00   3.88E+11   -514.764    198428.       0.00

   41.7600    0.01359   6465816.    -38066.  -5.84E-04       0.00   3.92E+11   -487.948    249818.       0.00

   42.3400    0.00993   6189501.    -41362.  -4.72E-04       0.00   3.96E+11   -458.934    321578.       0.00

   42.9200    0.00703   5890862.    -44448.  -3.66E-04       0.00   4.02E+11   -428.067    423922.       0.00

   43.5000    0.00483   5571400.    -47317.  -2.68E-04       0.00   4.09E+11   -396.341    570707.       0.00

   44.0800    0.00330   5232658.    -49971.  -2.05E-04       0.00   1.21E+12   -366.183    772418.       0.00

   44.6600    0.00197   4876153.    -52384.  -1.76E-04       0.00   1.21E+12   -327.277   1153657.       0.00

   45.2400   8.44E-04   4503770.    -54372.  -1.50E-04       0.00   1.22E+12   -244.028   2012781.       0.00

   45.8200  -1.07E-04   4119544.    -55112.  -1.25E-04       0.00   1.22E+12    31.5503   2044294.       0.00

   46.4000  -8.95E-04   3736826.    -54073.  -1.02E-04       0.00   1.22E+12   266.8542   2075804.       0.00

   46.9800   -0.00153   3367017.    -52007.  -8.22E-05       0.00   1.22E+12   326.7711   1483045.       0.00

   47.5600   -0.00204   3013022.    -49631.  -6.40E-05       0.00   1.22E+12   356.1266   1215808.       0.00

   48.1400   -0.00242   2676263.    -47078.  -4.78E-05       0.00   1.22E+12   377.3686   1083399.       0.00

   48.7200   -0.00270   2357771.    -44396.  -3.35E-05       0.00   1.22E+12   393.4363   1012744.       0.00

   49.3000   -0.00289   2058327.    -41615.  -2.09E-05       0.00   1.22E+12   405.7651    977186.       0.00

   49.8800   -0.00299   1778529.    -38758.  -1.00E-05       0.00   1.22E+12   415.1669    964858.       0.00

   50.4600   -0.00303   1518833.    -35844.  -6.30E-07       0.00   1.23E+12   422.1444    969933.       0.00

   51.0400   -0.00300   1279580.    -32889.   7.32E-06       0.00   1.23E+12   427.0262    989522.       0.00

   51.6200   -0.00293   1061006.    -29906.   1.40E-05       0.00   1.23E+12   430.0321   1022427.       0.00

   52.2000   -0.00281    863258.    -26909.   1.94E-05       0.00   1.23E+12   431.3080   1068581.       0.00

   52.7800   -0.00266    686400.    -23908.   2.38E-05       0.00   1.23E+12   430.9450   1128854.       0.00

   53.3600   -0.00248    530414.    -20916.   2.73E-05       0.00   1.23E+12   428.9869   1205065.       0.00

   53.9400   -0.00228    395206.    -17942.   2.99E-05       0.00   1.23E+12   425.4319   1300188.       0.00

   54.5200   -0.00206    280605.    -14999.   3.18E-05       0.00   1.23E+12   420.2272   1418793.       0.00

   55.1000   -0.00183    186360.    -12099.   3.31E-05       0.00   1.23E+12   413.2558   1567903.       0.00

   55.6800   -0.00160    112132.     -9254.   3.40E-05       0.00   1.23E+12   404.3100   1758630.       0.00

   56.2600   -0.00136     57488.     -6479.   3.45E-05       0.00   1.23E+12   393.0424   2009497.       0.00

   56.8400   -0.00112     21885.     -3793.   3.47E-05       0.00   1.23E+12   378.8699   2353843.       0.00

   57.4200  -8.78E-04      4634.     -1568.   3.48E-05       0.00   1.23E+12   260.4597   2063875.       0.00

   58.0000  -6.36E-04       0.00       0.00   3.48E-05       0.00   1.23E+12   190.0969   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     1.33332412 inches

Computed slope at pile head      =       0.000000 radians

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Maximum bending moment           =      -9846887. inch-lbs

Maximum shear force              =         74753. lbs

Depth of maximum bending moment  =       0.000000 feet below pile head

Depth of maximum shear force     =    22.62000000 feet below pile head

Number of iterations             =             85

Number of zero deflection points =              1

Pile deflection at ground        =     0.64233781 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 2

--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          19125. lbs

Slope      =         0.00000

Axial Load =         121750. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    1.33332412     -9846887.        74753.

   55.10000    1.33935293     -9854480.        74772.

   52.20000    1.42227454    -10029760.        74840.

   49.30000    1.63474076    -10527245.        74756.

   46.40000    1.98669826    -11477925.        74888.

   43.50000    2.45503029    -13294878.        74829.

   40.60000    2.83265147    -14956370.        74873.

   37.70000    3.04312403    -16290822.        74900.

   34.80000    3.06729214    -16837872.        74899.

   31.90000    3.50947275    -16059042.        74882.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 3

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Shear force at pile head                               =      12458.0 lbs

Rotation of pile head                                  =    0.000E+00 radians

Axial load at pile head                                =      84958.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     1.1662  -8285477.     12458.       0.00       0.00   3.50E+11       0.00       0.00     2.8670

    0.5800     1.1657  -8198651.     12508.  -1.64E-04       0.00   3.50E+11       0.00       0.00    11.4682

    1.1600     1.1640  -8111173.     12628.  -3.26E-04       0.00   3.51E+11       0.00       0.00    22.9364

    1.7400     1.1611  -8022489.     12827.  -4.85E-04       0.00   3.52E+11       0.00       0.00    34.4045

    2.3200     1.1572  -7932045.     13107.  -6.43E-04       0.00   3.52E+11       0.00       0.00    45.8727

    2.9000     1.1522  -7839286.     13466.  -7.98E-04       0.00   3.53E+11       0.00       0.00    57.3409

    3.4800     1.1461  -7743658.     13905.  -9.52E-04       0.00   3.54E+11       0.00       0.00    68.8091

    4.0600     1.1389  -7644607.     14424.   -0.00110       0.00   3.54E+11       0.00       0.00    80.2773

    4.6400     1.1307  -7541578.     15022.   -0.00125       0.00   3.55E+11       0.00       0.00    91.7455

    5.2200     1.1215  -7434018.     15701.   -0.00140       0.00   3.56E+11       0.00       0.00   103.2136

    5.8000     1.1113  -7321371.     16459.   -0.00154       0.00   3.57E+11       0.00       0.00   114.6818

    6.3800     1.1000  -7203085.     17297.   -0.00168       0.00   3.58E+11       0.00       0.00   126.1500

    6.9600     1.0878  -7078605.     18215.   -0.00182       0.00   3.59E+11       0.00       0.00   137.6182

    7.5400     1.0747  -6947378.     19213.   -0.00196       0.00   3.60E+11       0.00       0.00   149.0864

    8.1200     1.0606  -6808849.     20290.   -0.00209       0.00   3.61E+11       0.00       0.00   160.5545

    8.7000     1.0455  -6662465.     21448.   -0.00222       0.00   3.62E+11       0.00       0.00   172.0227

    9.2800     1.0296  -6507672.     22685.   -0.00235       0.00   3.64E+11       0.00       0.00   183.4909

    9.8600     1.0129  -6343917.     24002.   -0.00247       0.00   3.65E+11       0.00       0.00   194.9591

   10.4400     0.9952  -6170646.     25399.   -0.00259       0.00   3.67E+11       0.00       0.00   206.4273

   11.0200     0.9768  -5987307.     26875.   -0.00270       0.00   3.69E+11       0.00       0.00   217.8955

   11.6000     0.9576  -5793345.     28432.   -0.00281       0.00   3.72E+11       0.00       0.00   229.3636

   12.1800     0.9376  -5588209.     30068.   -0.00292       0.00   3.74E+11       0.00       0.00   240.8318

   12.7600     0.9170  -5371345.     31784.   -0.00302       0.00   3.81E+11       0.00       0.00   252.3000

   13.3400     0.8956  -5142201.     33580.   -0.00309       0.00   1.21E+12       0.00       0.00   263.7682

   13.9200     0.8740  -4900263.     35456.   -0.00311       0.00   1.22E+12       0.00       0.00   275.2364

   14.5000     0.8522  -4644975.     37411.   -0.00314       0.00   1.22E+12       0.00       0.00   286.7045

   15.0800     0.8303  -4375783.     39447.   -0.00317       0.00   1.22E+12       0.00       0.00   298.1727

   15.6600     0.8081  -4092132.     41562.   -0.00319       0.00   1.22E+12       0.00       0.00   309.6409

   16.2400     0.7858  -3793468.     43757.   -0.00321       0.00   1.22E+12       0.00       0.00   321.1091

   16.8200     0.7634  -3479235.     46032.   -0.00323       0.00   1.22E+12       0.00       0.00   332.5773

   17.4000     0.7408  -3148881.     48386.   -0.00325       0.00   1.22E+12       0.00       0.00   344.0455

   17.9800     0.7181  -2801850.     50821.   -0.00327       0.00   1.22E+12       0.00       0.00   355.5136
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   18.5600     0.6953  -2437588.     53335.   -0.00329       0.00   1.22E+12       0.00       0.00   366.9818

   19.1400     0.6724  -2055540.     55929.   -0.00330       0.00   1.23E+12       0.00       0.00   378.4500

   19.7200     0.6494  -1655153.     58603.   -0.00331       0.00   1.23E+12       0.00       0.00   389.9182

   20.3000     0.6263  -1235872.     61357.   -0.00332       0.00   1.23E+12       0.00       0.00   401.3864

   20.8800     0.6032   -797143.     64190.   -0.00332       0.00   1.23E+12       0.00       0.00   412.8545

   21.4600     0.5801   -338412.     67104.   -0.00333       0.00   1.23E+12       0.00       0.00   424.3227

   22.0400     0.5569    140875.     69218.   -0.00333       0.00   1.23E+12     -3.134    39.1651   186.4347

   22.6200     0.5338    629041.     69678.   -0.00332       0.00   1.23E+12    -51.203   667.6668       0.00

   23.2000     0.5106   1114724.     69141.   -0.00332       0.00   1.23E+12   -103.002      1404.       0.00

   23.7800     0.4875   1595414.     68237.   -0.00331       0.00   1.23E+12   -156.817      2239.       0.00

   24.3600     0.4645   2068503.     66954.   -0.00330       0.00   1.23E+12   -211.818      3174.       0.00

   24.9400     0.4416   2531323.     65316.   -0.00329       0.00   1.22E+12   -259.099      4084.       0.00

   25.5200     0.4188   2981584.     63332.   -0.00327       0.00   1.22E+12   -311.006      5169.       0.00

   26.1000     0.3960   3416769.     60996.   -0.00325       0.00   1.22E+12   -360.222      6331.       0.00

   26.6800     0.3735   3834493.     58327.   -0.00323       0.00   1.22E+12   -406.653      7579.       0.00

   27.2600     0.3510   4232505.     55352.   -0.00321       0.00   1.22E+12   -448.229      8887.       0.00

   27.8400     0.3288   4608790.     52108.   -0.00319       0.00   1.22E+12   -483.884     10244.       0.00

   28.4200     0.3067   4961619.     48623.   -0.00316       0.00   1.21E+12   -517.768     11750.       0.00

   29.0000     0.2848   5289350.     44920.   -0.00313       0.00   1.21E+12   -546.104     13346.       0.00

   29.5800     0.2631   5590609.     41046.   -0.00306       0.00   3.74E+11   -567.177     15002.       0.00

   30.1600     0.2422   5864331.     37042.   -0.00295       0.00   3.71E+11   -583.287     16763.       0.00

   30.7400     0.2220   6109733.     32937.   -0.00284       0.00   3.68E+11   -596.375     18697.       0.00

   31.3200     0.2026   6326177.     28766.   -0.00272       0.00   3.66E+11   -602.286     20687.       0.00

   31.9000     0.1841   6513375.     24579.   -0.00260       0.00   3.64E+11   -600.697     22711.       0.00

   32.4800     0.1664   6671400.     20423.   -0.00247       0.00   3.62E+11   -593.764     24832.       0.00

   33.0600     0.1496   6800586.     16342.   -0.00235       0.00   3.61E+11   -578.798     26920.       0.00

   33.6400     0.1338   6901657.     12395.   -0.00221       0.00   3.60E+11   -555.599     28906.       0.00

   34.2200     0.1188   6975735.      8613.   -0.00208       0.00   3.60E+11   -530.929     31095.       0.00

   34.8000     0.1048   7024014.      5005.   -0.00194       0.00   3.59E+11   -505.851     33582.       0.00

   35.3800    0.09179   7047708.      1595.   -0.00181       0.00   3.59E+11   -474.242     35960.       0.00

   35.9600    0.07969   7048348.     -1575.   -0.00167       0.00   3.59E+11   -436.703     38142.       0.00

   36.5400    0.06854   7027753.     -4467.   -0.00153       0.00   3.59E+11   -394.093     40020.       0.00

   37.1200    0.05834   6987987.     -7047.   -0.00140       0.00   3.59E+11   -347.546     41464.       0.00

   37.7000    0.04908   6931306.    -10314.   -0.00126       0.00   3.60E+11   -591.089     83824.       0.00

   38.2800    0.04075   6845911.    -14373.   -0.00113       0.00   3.61E+11   -575.370     98266.       0.00

   38.8600    0.03335   6732567.    -18317.  -9.99E-04       0.00   3.62E+11   -557.805    116428.       0.00

   39.4400    0.02684   6592125.    -22131.  -8.71E-04       0.00   3.63E+11   -538.364    139605.       0.00

   40.0200    0.02121   6425530.    -25804.  -7.47E-04       0.00   3.65E+11   -517.061    169635.       0.00

   40.6000    0.01644   6233814.    -29323.  -6.26E-04       0.00   3.67E+11   -494.006    209107.       0.00

   41.1800    0.01249   6018098.    -32676.  -5.11E-04       0.00   3.69E+11   -469.497    261535.       0.00

   41.7600    0.00934   5779572.    -35855.  -4.00E-04       0.00   3.72E+11   -444.195    331152.       0.00

   42.3400    0.00693   5519464.    -38861.  -2.94E-04       0.00   3.75E+11   -419.439    421246.       0.00

   42.9200    0.00524   5238978.    -41704.  -2.28E-04       0.00   1.21E+12   -397.709    528608.       0.00
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   43.5000    0.00375   4939208.    -44383.  -1.99E-04       0.00   1.22E+12   -372.022    690119.       0.00

   44.0800    0.00246   4621400.    -46862.  -1.72E-04       0.00   1.22E+12   -340.416    961464.       0.00

   44.6600    0.00136   4287086.    -49085.  -1.46E-04       0.00   1.22E+12   -298.194   1525320.       0.00

   45.2400   4.28E-04   3938312.    -50553.  -1.23E-04       0.00   1.22E+12   -123.665   2012781.       0.00

   45.8200  -3.49E-04   3583535.    -50627.  -1.01E-04       0.00   1.22E+12   102.4753   2044294.       0.00

   46.4000  -9.83E-04   3233710.    -49268.  -8.19E-05       0.00   1.22E+12   288.0138   2038998.       0.00

   46.9800   -0.00149   2897826.    -47137.  -6.44E-05       0.00   1.22E+12   324.3727   1516110.       0.00

   47.5600   -0.00188   2577645.    -44793.  -4.89E-05       0.00   1.22E+12   348.9929   1291840.       0.00

   48.1400   -0.00217   2274361.    -42302.  -3.51E-05       0.00   1.22E+12   367.0271   1177533.       0.00

   48.7200   -0.00237   1988849.    -39700.  -2.30E-05       0.00   1.23E+12   380.6222   1118466.       0.00

   49.3000   -0.00249   1721768.    -37015.  -1.24E-05       0.00   1.23E+12   390.8895   1093004.       0.00

   49.8800   -0.00254   1473617.    -34268.  -3.37E-06       0.00   1.23E+12   398.4786   1091187.       0.00

   50.4600   -0.00254   1244764.    -31476.   4.34E-06       0.00   1.23E+12   403.7968   1108200.       0.00

   51.0400   -0.00248   1035467.    -28654.   1.08E-05       0.00   1.23E+12   407.1082   1141934.       0.00

   51.6200   -0.00239    845887.    -25815.   1.61E-05       0.00   1.23E+12   408.5835   1191990.       0.00

   52.2000   -0.00226    676098.    -22973.   2.04E-05       0.00   1.23E+12   408.3257   1259299.       0.00

   52.7800   -0.00210    526085.    -20137.   2.38E-05       0.00   1.23E+12   406.3811   1346109.       0.00

   53.3600   -0.00192    395757.    -17322.   2.65E-05       0.00   1.23E+12   402.7412   1456263.       0.00

   53.9400   -0.00173    284937.    -14537.   2.84E-05       0.00   1.23E+12   397.3370   1595850.       0.00

   54.5200   -0.00153    193364.    -11797.   2.97E-05       0.00   1.23E+12   390.0207   1774509.       0.00

   55.1000   -0.00132    120683.     -9116.   3.06E-05       0.00   1.23E+12   380.5316   2008030.       0.00

   55.6800   -0.00110     66436.     -6509.   3.12E-05       0.00   1.23E+12   368.4272   2323942.       0.00

   56.2600  -8.85E-04     30035.     -4072.   3.14E-05       0.00   1.23E+12   332.1072   2611118.       0.00

   56.8400  -6.66E-04      9722.     -2036.   3.15E-05       0.00   1.23E+12   252.8269   2642593.       0.00

   57.4200  -4.46E-04      1657.   -695.760   3.16E-05       0.00   1.23E+12   132.3002   2063875.       0.00

   58.0000  -2.26E-04       0.00       0.00   3.16E-05       0.00   1.23E+12    67.6308   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 3:

Pile-head deflection             =     1.16623554 inches

Computed slope at pile head      =       0.000000 radians

Maximum bending moment           =      -8285477. inch-lbs

Maximum shear force              =         69678. lbs

Depth of maximum bending moment  =       0.000000 feet below pile head

Depth of maximum shear force     =    22.62000000 feet below pile head
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Number of iterations             =             80

Number of zero deflection points =              1

Pile deflection at ground        =     0.55850265 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 3

--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          12458. lbs

Slope      =         0.00000

Axial Load =          84958. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    1.16623554     -8285477.        69678.

   55.10000    1.17443513     -8340130.        69696.

   52.20000    1.22185862     -8366234.        69762.

   49.30000    1.38477655     -8737092.        69671.

   46.40000    1.68330477     -9490442.        69809.

   43.50000    2.12493323    -11110215.        69746.

   40.60000    2.48837033    -12673106.        69794.

   37.70000    2.70327454    -13969149.        69820.

   34.80000    2.73963357    -14527795.        69819.

   31.90000    3.09438222    -13921082.        69799.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 4

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      19125.0 lbs

Rotation of pile head                                  =    0.000E+00 radians

Axial load at pile head                                =     121750.0 lbs

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     2.2602  -1.35E+07     19125.       0.00       0.00   3.41E+11       0.00       0.00     4.3039

    0.5800     2.2592  -1.33E+07     19200.  -2.74E-04       0.00   3.41E+11       0.00       0.00    17.2155

    1.1600     2.2564  -1.32E+07     19380.  -5.44E-04       0.00   3.42E+11       0.00       0.00    34.4309

    1.7400     2.2516  -1.31E+07     19679.  -8.11E-04       0.00   3.43E+11       0.00       0.00    51.6464

    2.3200     2.2451  -1.29E+07     20099.   -0.00108       0.00   3.43E+11       0.00       0.00    68.8618

    2.9000     2.2367  -1.28E+07     20638.   -0.00134       0.00   3.44E+11       0.00       0.00    86.0773

    3.4800     2.2265  -1.26E+07     21297.   -0.00159       0.00   3.44E+11       0.00       0.00   103.2927

    4.0600     2.2145  -1.25E+07     22076.   -0.00185       0.00   3.45E+11       0.00       0.00   120.5082

    4.6400     2.2008  -1.23E+07     22974.   -0.00210       0.00   3.46E+11       0.00       0.00   137.7236

    5.2200     2.1853  -1.22E+07     23993.   -0.00234       0.00   3.46E+11       0.00       0.00   154.9391

    5.8000     2.1681  -1.20E+07     25131.   -0.00259       0.00   3.47E+11       0.00       0.00   172.1545

    6.3800     2.1493  -1.18E+07     26389.   -0.00283       0.00   3.48E+11       0.00       0.00   189.3700

    6.9600     2.1288  -1.16E+07     27767.   -0.00306       0.00   3.49E+11       0.00       0.00   206.5855

    7.5400     2.1067  -1.14E+07     29265.   -0.00329       0.00   3.49E+11       0.00       0.00   223.8009

    8.1200     2.0830  -1.12E+07     30882.   -0.00352       0.00   3.50E+11       0.00       0.00   241.0164

    8.7000     2.0578  -1.10E+07     32620.   -0.00374       0.00   3.52E+11       0.00       0.00   258.2318

    9.2800     2.0310  -1.08E+07     34477.   -0.00395       0.00   3.53E+11       0.00       0.00   275.4473

    9.8600     2.0028  -1.05E+07     36454.   -0.00416       0.00   3.54E+11       0.00       0.00   292.6627

   10.4400     1.9731  -1.02E+07     38551.   -0.00436       0.00   3.56E+11       0.00       0.00   309.8782

   11.0200     1.9420  -9960869.     40767.   -0.00456       0.00   3.57E+11       0.00       0.00   327.0936

   11.6000     1.9096  -9665259.     43104.   -0.00475       0.00   3.59E+11       0.00       0.00   344.3091

   12.1800     1.8759  -9352812.     45560.   -0.00493       0.00   3.61E+11       0.00       0.00   361.5245

   12.7600     1.8409  -9022699.     48136.   -0.00511       0.00   3.64E+11       0.00       0.00   378.7400

   13.3400     1.8048  -8674093.     50832.   -0.00528       0.00   3.66E+11       0.00       0.00   395.9555

   13.9200     1.7674  -8306166.     53648.   -0.00544       0.00   3.70E+11       0.00       0.00   413.1709

   14.5000     1.7290  -7918092.     56584.   -0.00559       0.00   3.73E+11       0.00       0.00   430.3864

   15.0800     1.6896  -7509045.     59639.   -0.00574       0.00   3.78E+11       0.00       0.00   447.6018

   15.6600     1.6492  -7078198.     62814.   -0.00587       0.00   3.83E+11       0.00       0.00   464.8173

   16.2400     1.6079  -6624725.     66109.   -0.00599       0.00   3.89E+11       0.00       0.00   482.0327

   16.8200     1.5658  -6147802.     69524.   -0.00611       0.00   3.97E+11       0.00       0.00   499.2482

   17.4000     1.5229  -5646602.     73059.   -0.00621       0.00   4.07E+11       0.00       0.00   516.4636

   17.9800     1.4794  -5120303.     76713.   -0.00627       0.00   1.21E+12       0.00       0.00   533.6791

   18.5600     1.4356  -4568126.     80488.   -0.00630       0.00   1.22E+12       0.00       0.00   550.8945

   19.1400     1.3917  -3989241.     84382.   -0.00632       0.00   1.22E+12       0.00       0.00   568.1100

   19.7200     1.3476  -3382817.     88396.   -0.00634       0.00   1.22E+12       0.00       0.00   585.3255

   20.3000     1.3034  -2748022.     92529.   -0.00636       0.00   1.22E+12       0.00       0.00   602.5409
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   20.8800     1.2591  -2084026.     96783.   -0.00638       0.00   1.22E+12       0.00       0.00   619.7564

   21.4600     1.2147  -1389998.    101156.   -0.00639       0.00   1.23E+12       0.00       0.00   636.9718

   22.0400     1.1702   -665107.    104334.   -0.00639       0.00   1.23E+12     -3.853    22.9151   279.8663

   22.6200     1.1257     73158.    105074.   -0.00639       0.00   1.23E+12    -63.159   390.5006       0.00

   23.2000     1.0812    808363.    104411.   -0.00639       0.00   1.23E+12   -127.573   821.2209       0.00

   23.7800     1.0367   1537384.    103287.   -0.00638       0.00   1.23E+12   -195.194      1310.       0.00

   24.3600     0.9924   2256942.    101688.   -0.00637       0.00   1.22E+12   -264.465      1855.       0.00

   24.9400     0.9480   2963678.     99639.   -0.00636       0.00   1.22E+12   -324.260      2381.       0.00

   25.5200     0.9039   3654692.     97152.   -0.00634       0.00   1.22E+12   -390.344      3006.       0.00

   26.1000     0.8598   4326779.     94215.   -0.00632       0.00   1.22E+12   -453.724      3673.       0.00

   26.6800     0.8159   4976867.     90846.   -0.00629       0.00   1.21E+12   -514.222      4386.       0.00

   27.2600     0.7723   5602020.     87075.   -0.00623       0.00   4.08E+11   -569.583      5133.       0.00

   27.8400     0.7292   6199501.     82940.   -0.00613       0.00   3.96E+11   -618.436      5902.       0.00

   28.4200     0.6870   6766932.     78470.   -0.00601       0.00   3.87E+11   -666.263      6750.       0.00

   29.0000     0.6456   7301985.     73686.   -0.00588       0.00   3.80E+11   -708.360      7637.       0.00

   29.5800     0.6051   7802610.     68636.   -0.00574       0.00   3.74E+11   -742.674      8542.       0.00

   30.1600     0.5657   8267136.     63368.   -0.00559       0.00   3.70E+11   -771.185      9489.       0.00

   30.7400     0.5273   8694173.     57915.   -0.00543       0.00   3.66E+11   -795.824     10505.       0.00

   31.3200     0.4900   9082519.     52320.   -0.00526       0.00   3.63E+11   -812.051     11533.       0.00

   31.9000     0.4540   9431380.     46642.   -0.00508       0.00   3.61E+11   -819.338     12560.       0.00

   32.4800     0.4193   9740397.     40920.   -0.00490       0.00   3.59E+11   -825.107     13697.       0.00

   33.0600     0.3858   1.00E+07     35188.   -0.00471       0.00   3.57E+11   -821.790     14824.       0.00

   33.6400     0.3537   1.02E+07     29515.   -0.00451       0.00   3.56E+11   -808.480     15907.       0.00

   34.2200     0.3231   1.04E+07     23936.   -0.00431       0.00   3.55E+11   -794.731     17122.       0.00

   34.8000     0.2938   1.06E+07     18450.   -0.00410       0.00   3.54E+11   -781.806     18521.       0.00

   35.3800     0.2660   1.07E+07     13084.   -0.00389       0.00   3.53E+11   -759.952     19885.       0.00

   35.9600     0.2396   1.08E+07      7902.   -0.00368       0.00   3.53E+11   -729.183     21178.       0.00

   36.5400     0.2148   1.08E+07      2964.   -0.00347       0.00   3.53E+11   -689.740     22352.       0.00

   37.1200     0.1914   1.08E+07     -1671.   -0.00325       0.00   3.52E+11   -642.132     23351.       0.00

   37.7000     0.1695   1.08E+07     -6709.   -0.00304       0.00   3.53E+11   -805.786     33088.       0.00

   38.2800     0.1491   1.07E+07    -12283.   -0.00283       0.00   3.53E+11   -795.729     37150.       0.00

   38.8600     0.1301   1.06E+07    -17780.   -0.00262       0.00   3.54E+11   -784.017     41931.       0.00

   39.4400     0.1127   1.05E+07    -23190.   -0.00241       0.00   3.54E+11   -770.575     47609.       0.00

   40.0200    0.09660   1.03E+07    -28500.   -0.00221       0.00   3.55E+11   -755.313     54421.       0.00

   40.6000    0.08195   1.01E+07    -33697.   -0.00201       0.00   3.57E+11   -738.124     62689.       0.00

   41.1800    0.06867   9839460.    -38768.   -0.00181       0.00   3.58E+11   -718.877     72858.       0.00

   41.7600    0.05673   9553678.    -43696.   -0.00162       0.00   3.60E+11   -697.407     85565.       0.00

   42.3400    0.04607   9233957.    -48467.   -0.00144       0.00   3.62E+11   -673.497    101752.       0.00

   42.9200    0.03664   8881460.    -53062.   -0.00127       0.00   3.65E+11   -646.855    122862.       0.00

   43.5000    0.02840   8497485.    -57460.   -0.00110       0.00   3.68E+11   -617.064    151233.       0.00

   44.0800    0.02127   8083482.    -61638.  -9.48E-04       0.00   3.72E+11   -583.501    190917.       0.00

   44.6600    0.01520   7641085.    -65566.  -8.02E-04       0.00   3.76E+11   -545.147    249634.       0.00

   45.2400    0.01011   7172160.    -69204.  -6.66E-04       0.00   3.82E+11   -500.162    344314.       0.00
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   45.8200    0.00593   6678896.    -72492.  -5.40E-04       0.00   3.88E+11   -444.608    521660.       0.00

   46.4000    0.00259   6163993.    -75316.  -4.27E-04       0.00   3.97E+11   -366.895    987167.       0.00

   46.9800  -5.62E-06   5631225.    -76587.  -3.24E-04       0.00   4.07E+11     1.7024   2107311.       0.00

   47.5600   -0.00193   5098459.    -75359.  -2.62E-04       0.00   1.21E+12   351.1653   1267571.       0.00

   48.1400   -0.00365   4582678.    -72682.  -2.34E-04       0.00   1.22E+12   417.9275    797517.       0.00

   48.7200   -0.00518   4087121.    -69617.  -2.09E-04       0.00   1.22E+12   462.9573    621585.       0.00

   49.3000   -0.00656   3613969.    -66272.  -1.87E-04       0.00   1.22E+12   498.0150    528564.       0.00

   49.8800   -0.00779   3164926.    -62705.  -1.68E-04       0.00   1.22E+12   527.2271    471170.       0.00

   50.4600   -0.00889   2741406.    -58947.  -1.51E-04       0.00   1.22E+12   552.5876    432485.       0.00

   51.0400   -0.00989   2344642.    -55022.  -1.36E-04       0.00   1.22E+12   575.2367    404863.       0.00

   51.6200   -0.01079   1975731.    -50946.  -1.24E-04       0.00   1.22E+12   595.9018    384305.       0.00

   52.2000   -0.01162   1635678.    -46732.  -1.14E-04       0.00   1.23E+12   615.0827    368503.       0.00

   52.7800   -0.01238   1325412.    -42388.  -1.05E-04       0.00   1.23E+12   633.1427    356020.       0.00

   53.3600   -0.01309   1045810.    -37922.  -9.88E-05       0.00   1.23E+12   650.3567    345913.       0.00

   53.9400   -0.01375    797708.    -33338.  -9.35E-05       0.00   1.23E+12   666.9383    337535.       0.00

   54.5200   -0.01439    581909.    -28640.  -8.96E-05       0.00   1.23E+12   683.0566    330431.       0.00

   55.1000   -0.01500    399196.    -23831.  -8.68E-05       0.00   1.23E+12   698.8457    324271.       0.00

   55.6800   -0.01560    250334.    -18912.  -8.50E-05       0.00   1.23E+12   714.4117    318817.       0.00

   56.2600   -0.01618    136078.    -13886.  -8.39E-05       0.00   1.23E+12   729.8366    313895.       0.00

   56.8400   -0.01676     57176.     -8753.  -8.33E-05       0.00   1.23E+12   745.1810    309384.       0.00

   57.4200   -0.01734     14372.     -4118.  -8.31E-05       0.00   1.23E+12   586.9519    235556.       0.00

   58.0000   -0.01792       0.00       0.00  -8.31E-05       0.00   1.23E+12   596.2696    115787.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 4:

Pile-head deflection             =     2.26016572 inches

Computed slope at pile head      =       0.000000 radians

Maximum bending moment           =     -13481368. inch-lbs

Maximum shear force              =        105074. lbs

Depth of maximum bending moment  =       0.000000 feet below pile head

Depth of maximum shear force     =    22.62000000 feet below pile head

Number of iterations             =             31

Number of zero deflection points =              1

Pile deflection at ground        =     1.17325763 inches
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--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 4

--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          19125. lbs

Slope      =         0.00000

Axial Load =         121750. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    2.26016572    -13481368.       105074.

   55.10000    2.34151123    -13613642.       105093.

   52.20000    2.60202698    -14188686.       105170.

   49.30000    3.04804842    -15392115.       105018.

   46.40000    3.62086366    -17128303.       105232.

   43.50000    4.21478305    -19391061.       105138.

   40.60000    4.65613748    -21395101.       105226.

   37.70000    4.82842366    -22785012.       105257.

   34.80000    4.83994827    -23022544.       105254.

--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  
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---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb     12458.   S, rad         0.00     84958.     0.5160       0.00     49523.  -6061475.

  2  V, lb     19125.   S, rad         0.00    121750.     1.3333       0.00     74753.  -9846887.

  3  V, lb     12458.   S, rad         0.00     84958.     1.1662       0.00     69678.  -8285477.

  4  V, lb     19125.   S, rad         0.00    121750.     2.2602       0.00    105074.  -1.35E+07

Maximum pile-head deflection = 2.2601657249 inches

Maximum pile-head rotation   = 0.0000000000 radians = 0.000000 deg. 

The analysis ended normally. 
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Bending Moment (in-kips)
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Shear Force (kips)
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Pile Length (ft)
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Section outside Abutment/Wingwalls, 22' height, 2H:1V
skewed backslope, (free-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

723.3 at Outside Edge of Shoulder 23.3 at Outside Edge of Shoulder

712.0 at C/L of Wall 58.5 at C/L of Wall

703.0 at C/L of Wall Horizontal distances measured perpendicular to wall

690.0 at C/L of Wall

Backfill Slope Angle = 2.0 H:1V

Maximum backfill slope perpendicular to roadway C/L

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 712.0 9.0 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 703.0 13.0 0 33 122

Bottom of Wall 690.0

Weighted Value 22.0 100 31 125

Earth Pressure Coefficients
Deg

33

0.0

90

26.57

14.40 Perpendicular to wall

Backfill Condition BROKEN-BACK

Horz. Backslope Dist. 35.2 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 22.0 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 11.3 feet (Top of Backfill - Top of Wall)

I = 14.40 degrees

Active Earth Coefficient

Ka =

Ka = 0.348

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.569

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 690.0 22.0 0 33 59.6 N/A 60

Medium Dense Silt 687.6 24.4 0 32 62.6 N/A 60

Medium Stiff to Stiff Silt 674.6 37.4 2300 0 57.6 0.005 N/A

Stiff Cohesive 654.6 57.4 1600 0 55.6 0.007 N/A

Stiff to Very Stiff Silt 643.8 68.2 1750 0 57.6 0.007 N/A

Hard Silt 604.6 107.4 4400 0 77.6 0.004 N/A

Bedrock 585.6 126.4 N/A N/A N/A N/A N/A

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 100 psf and φ' = 31°.  The parameters were converted to equivalent soil strength 

parameters c' = 0 psf and φ'= 33° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in cohesion up to 150 

psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.348

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 43 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

22 feet

P = 1/2 * GH * H
2

P = 10523 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  43844 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 3986 lbs/foot per shaft (Earth - Service Limit)

w = 332 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 498 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load surcharge force (Ps)

NO

125 psf Accounting for 1 foot of soil behind the wall cap

Ps =  Ka * qs * H

Ps =  957 lbs/foot (surcharge resolved to distributed load)

Ps =  3986 lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 181 lbs/foot per shaft (surcharge - unfactored)

w = 15 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.5 Surcharge Load Factor - Strength I (Earth Surcharge)

w =  (PS/L)*γS

w = 23 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 15 23

22.0 347 521

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 81.064

12617

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 18 Deflection Criteria

1.55% in Pile Length Above Rock = 54 ft Exposed Wall Height = 22 ft

60 ksi Pile Length Above Rock = 648 in Exposed Wall Height = 264 in

29000000 psi

 1% Exposed Wall Height 2.64 in

Concrete Properties Other Deflection Criteria in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 2.64 in 2.345 in (from LPILE)

Shaft Geometry

kips

in*kips

Percent Steel

Yield Strength of Steel

Modulus of Elasticity of Steel (Es)

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall.

�� =

�� =

� =
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================================================================================

                            LPile for Version 2022-12.012

                             License ID : 202613844

                        License Type : (Network License)

 

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2024 by Ensoft, Inc.

                               All Rights Reserved

                This software is licensed for exclusive use by:

                                       HDR

                          LPILE Global, Global License

 

================================================================================

 

This model was prepared by:

abaratta

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

2. Rear Abt. B-003 22' Height 4' Shaft Skewed 2H1V Backslope.lp12d

Name of output report file:   

2. Rear Abt. B-003 22' Height 4' Shaft Skewed 2H1V Backslope.lp12o

Name of plot output file:     

2. Rear Abt. B-003 22' Height 4' Shaft Skewed 2H1V Backslope.lp12p

Name of runtime message file: 

2. Rear Abt. B-003 22' Height 4' Shaft Skewed 2H1V Backslope.lp12r

Load Case 1 = Service Case
Load Case 2 = Strength Case
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--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 10, 2025               Time:  13:43:09

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                          

                                                                                                                    

                      

Job Number:                                                                                                         

                                                                                                                    

                      

Client:                                                                                                             

                                                                                                                    

                      

Engineer: HDR                                                                                                       

                                                                                                                    

                      

Description: Rear Abt., 22' Ht., 4' Dia., Wall Only                                                                 

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
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 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       58.000 ft

Depth of ground surface below top of pile              =      22.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            58.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    58.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 6 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    22.000000 ft

   Distance from top of pile to bottom of layer        =    24.400000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    24.400000 ft

   Distance from top of pile to bottom of layer        =    37.400000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    32.000000 deg.
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   Friction angle at bottom of layer                   =    32.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    37.400000 ft

   Distance from top of pile to bottom of layer        =    57.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        2300. psf

   Undrained cohesion at bottom of layer               =        2300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    57.400000 ft

   Distance from top of pile to bottom of layer        =    68.200000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1600. psf

   Undrained cohesion at bottom of layer               =        1600. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    68.200000 ft

   Distance from top of pile to bottom of layer        =   107.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1750. psf

   Undrained cohesion at bottom of layer               =        1750. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water
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   Distance from top of pile to top of layer           =   107.400000 ft

   Distance from top of pile to bottom of layer        =   126.400000 ft

   Effective unit weight at top of layer               =    77.600000 pcf

   Effective unit weight at bottom of layer            =    77.600000 pcf

   Undrained cohesion at top of layer                  =        4400. psf

   Undrained cohesion at bottom of layer               =        4400. psf

   Epsilon-50 at top of layer                          =     0.004000 

   Epsilon-50 at bottom of layer                       =     0.004000 

 (Depth of the lowest soil layer extends 68.400 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   

 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              22.0000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        24.4000      59.6000       --          33.0000       --          60.0000   

  2            Sand              24.4000      62.6000       --          32.0000       --          60.0000   

          (Reese, et al.)        37.4000      62.6000       --          32.0000       --          60.0000   

  3         Stiff Clay           37.4000      57.6000        2300.       --          0.00500       --       

          w/o Free Water         57.4000      57.6000        2300.       --          0.00500       --       

  4         Stiff Clay           57.4000      55.6000        1600.       --          0.00700       --       

          w/o Free Water         68.2000      55.6000        1600.       --          0.00700       --       

  5         Stiff Clay           68.2000      57.6000        1750.       --          0.00700       --       

          w/o Free Water        107.4000      57.6000        1750.       --          0.00700       --       

  6         Stiff Clay          107.4000      77.6000        4400.       --          0.00400       --       

          w/o Free Water        126.4000      77.6000        4400.       --          0.00400       --       

--------------------------------------------------------------------------------

                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult
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 No.          ft

-----     ----------     ----------     ----------

  1           22.000         0.6500         1.0000

  2          126.400         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              15.000

  2              22.000             347.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              23.000

  2              22.000             521.000

--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions
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--------------------------------------------------------------------------------

Number of loads specified = 2

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

   2     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    58.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in

Number of Reinforcing Bars                             =           18 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    22.860000 sq. in.
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Area Ratio of Steel Reinforcement                      =         1.26 percent

Edge-to-Edge Bar Spacing                               =     5.455394 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =         7.27

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7446.371 kips    

Tensile Load for Cracking of Concrete                  =     -819.588 kips    

Nominal Axial Tensile Capacity                         =    -1371.600 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.270000       1.270000      19.365000        0.00000

      2            1.270000       1.270000      18.197148       6.623220

      3            1.270000       1.270000      14.834451      12.447582

      4            1.270000       1.270000       9.682500      16.770582

      5            1.270000       1.270000       3.362697      19.070802

      6            1.270000       1.270000       -3.36270      19.070802

      7            1.270000       1.270000       -9.68250      16.770582

      8            1.270000       1.270000      -14.83445      12.447582

      9            1.270000       1.270000      -18.19715       6.623220

     10            1.270000       1.270000      -19.36500        0.00000

     11            1.270000       1.270000      -18.19715       -6.62322

     12            1.270000       1.270000      -14.83445      -12.44758

     13            1.270000       1.270000       -9.68250      -16.77058

     14            1.270000       1.270000       -3.36270      -19.07080

     15            1.270000       1.270000       3.362697      -19.07080

     16            1.270000       1.270000       9.682500      -16.77058

     17            1.270000       1.270000      14.834451      -12.44758

     18            1.270000       1.270000      18.197148       -6.62322

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  5.455 inches

between bars 12 and 13.
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Ratio of bar spacing to maximum aggregate size = 7.27

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1                0.000

Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run
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   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   755.2795930   1208447349.    24.0000600    0.00001500   -0.00001500     0.0627337     0.3610511    

   0.00000125         1507.   1205512303.    24.0000602    0.00003000   -0.00003000     0.1249715     0.7221022    

   0.00000188         2255.   1202577256.    24.0000604    0.00004500   -0.00004500     0.1867135     1.0831533    

   0.00000250         2999.   1199642210.    24.0000607    0.00006000   -0.00006000     0.2479596     1.4442044    

   0.00000313         3740.   1196707164.    24.0000609    0.00007500   -0.00007500     0.3087099     1.8052555    

   0.00000375         4477.   1193772117.    24.0000611    0.00009000   -0.00009000     0.3689644     2.1663067    

   0.00000438         5210.   1190837071.    24.0000614     0.0001050     -0.000105     0.4287231     2.5273578    

   0.00000500         5210.   1041982437.    12.3594431    0.00006180     -0.000178     0.2528759     -4.576275 C  

   0.00000563         5210.    926206611.    12.3636647    0.00006955     -0.000200     0.2840021     -5.147619 C  

   0.00000625         5210.    833585950.    12.3678964    0.00007730     -0.000223     0.3150202     -5.718809 C  

   0.00000688         5210.    757805409.    12.3721382    0.00008506     -0.000245     0.3459300     -6.289844 C  

   0.00000750         5210.    694654958.    12.3763903    0.00009282     -0.000267     0.3767314     -6.860722 C  

   0.00000813         5210.    641219961.    12.3806525     0.0001006     -0.000289     0.4074242     -7.431443 C  

   0.00000875         5210.    595418536.    12.3849250     0.0001084     -0.000312     0.4380081     -8.002007 C  

   0.00000938         5210.    555723966.    12.3892079     0.0001161     -0.000334     0.4684829     -8.572414 C  

   0.00001000         5210.    520991219.    12.3935011     0.0001239     -0.000356     0.4988485     -9.142661 C  

   0.00001063         5210.    490344676.    12.3978048     0.0001317     -0.000378     0.5291046     -9.712750 C  

   0.00001125         5210.    463103305.    12.4021189     0.0001395     -0.000400     0.5592511    -10.282680 C  

   0.00001188         5210.    438729447.    12.4064435     0.0001473     -0.000423     0.5892877    -10.852449 C  

   0.00001250         5210.    416792975.    12.4107788     0.0001551     -0.000445     0.6192143    -11.422058 C  

   0.00001313         5210.    396945690.    12.4151246     0.0001629     -0.000467     0.6490306    -11.991505 C  

   0.00001375         5210.    378902704.    12.4194812     0.0001708     -0.000489     0.6787363    -12.560790 C  

   0.00001438         5210.    362428674.    12.4238484     0.0001786     -0.000511     0.7083314    -13.129913 C  

   0.00001500         5210.    347327479.    12.4282265     0.0001864     -0.000534     0.7378156    -13.698872 C  

   0.00001563         5210.    333434380.    12.4326154     0.0001943     -0.000556     0.7671887    -14.267668 C  

   0.00001625         5210.    320609981.    12.4370151     0.0002021     -0.000578     0.7964504    -14.836300 C  

   0.00001688         5210.    308735537.    12.4414259     0.0002099     -0.000600     0.8256006    -15.404766 C  

   0.00001750         5210.    297709268.    12.4459755     0.0002178     -0.000622     0.8546390    -15.973068 C  

   0.00001813         5210.    287443431.    12.4504119     0.0002257     -0.000644     0.8835655    -16.541202 C  

   0.00001875         5210.    277861983.    12.4548593     0.0002335     -0.000666     0.9123798    -17.109170 C  

   0.00001938         5210.    268898693.    12.4593178     0.0002414     -0.000689     0.9410816    -17.676971 C  

   0.00002000         5351.    267537781.    12.4637875     0.0002493     -0.000711     0.9696709    -18.244603 C  

   0.00002063         5516.    267456086.    12.4682684     0.0002572     -0.000733     0.9981473    -18.812067 C  

   0.00002125         5682.    267374213.    12.4727606     0.0002650     -0.000755     1.0265106    -19.379361 C  

   0.00002188         5847.    267292164.    12.4772641     0.0002729     -0.000777     1.0547606    -19.946486 C  

   0.00002250         6012.    267209935.    12.4817791     0.0002808     -0.000799     1.0828971    -20.513439 C  

   0.00002313         6177.    267127528.    12.4863054     0.0002887     -0.000821     1.1109198    -21.080222 C  

   0.00002375         6342.    267044940.    12.4908433     0.0002967     -0.000843     1.1388286    -21.646832 C  

   0.00002438         6507.    266962172.    12.4953928     0.0003046     -0.000865     1.1666232    -22.213269 C  

   0.00002563         6837.    266796088.    12.5045266     0.0003204     -0.000910     1.2218688    -23.345624 C  

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



   0.00002688         7166.    266629270.    12.5137075     0.0003363     -0.000954     1.2766549    -24.477279 C  

   0.00002813         7494.    266461718.    12.5228555     0.0003522     -0.000998     1.3309795    -25.608230 C  

   0.00002938         7822.    266293408.    12.5321302     0.0003681     -0.001042     1.3848407    -26.738472 C  

   0.00003063         8150.    266124343.    12.5414536     0.0003841     -0.001086     1.4382367    -27.867997 C  

   0.00003188         8477.    265954513.    12.5508260     0.0004001     -0.001130     1.4911655    -28.996801 C  

   0.00003313         8804.    265783906.    12.5603347     0.0004161     -0.001174     1.5436251    -30.124879 C  

   0.00003438         9130.    265612526.    12.5698083     0.0004321     -0.001218     1.5956136    -31.252222 C  

   0.00003563         9456.    265440359.    12.5793326     0.0004481     -0.001262     1.6471290    -32.378827 C  

   0.00003688         9782.    265267397.    12.5889081     0.0004642     -0.001306     1.6981691    -33.504686 C  

   0.00003813        10107.    265093631.    12.5985354     0.0004803     -0.001350     1.7487320    -34.629794 C  

   0.00003938        10431.    264919054.    12.6082150     0.0004964     -0.001394     1.7988156    -35.754145 C  

   0.00004063        10755.    264743656.    12.6179475     0.0005126     -0.001437     1.8484178    -36.877731 C  

   0.00004188        11079.    264567431.    12.6277336     0.0005288     -0.001481     1.8975364    -38.000546 C  

   0.00004313        11402.    264390368.    12.6375737     0.0005450     -0.001525     1.9461693    -39.122584 C  

   0.00004438        11724.    264212459.    12.6474686     0.0005612     -0.001569     1.9943143    -40.243839 C  

   0.00004563        12047.    264033695.    12.6574189     0.0005775     -0.001613     2.0419692    -41.364303 C  

   0.00004688        12368.    263854066.    12.6674252     0.0005938     -0.001656     2.0891318    -42.483969 C  

   0.00004813        12689.    263673565.    12.6774880     0.0006101     -0.001700     2.1357997    -43.602831 C  

   0.00004938        13010.    263492180.    12.6876082     0.0006265     -0.001744     2.1819707    -44.720881 C  

   0.00005063        13330.    263309903.    12.6977863     0.0006428     -0.001787     2.2276425    -45.838112 C  

   0.00005188        13650.    263126724.    12.7080231     0.0006592     -0.001831     2.2728126    -46.954518 C  

   0.00005313        13969.    262942633.    12.7182535     0.0006757     -0.001874     2.3174788    -48.070089 C  

   0.00005438        14287.    262757949.    12.7282105     0.0006921     -0.001918     2.3615850    -49.185392 C  

   0.00005563        14606.    262572436.    12.7381882     0.0007086     -0.001961     2.4051701    -50.299994 C  

   0.00005688        14923.    262386024.    12.7482224     0.0007251     -0.002005     2.4482421    -51.413779 C  

   0.00005813        15240.    262198702.    12.7583136     0.0007416     -0.002048     2.4907985    -52.526740 C  

   0.00005938        15557.    262010460.    12.7684625     0.0007581     -0.002092     2.5328368    -53.638870 C  

   0.00006063        15873.    261821289.    12.7786700     0.0007747     -0.002135     2.5743545    -54.750161 C  

   0.00006188        16188.    261631179.    12.7889365     0.0007913     -0.002179     2.6153491    -55.860606 C  

   0.00006313        16503.    261440118.    12.7992629     0.0008080     -0.002222     2.6558182    -56.970197 C  

   0.00006438        16818.    261248097.    12.8096498     0.0008246     -0.002265     2.6957590    -58.078926 C  

   0.00006563        17132.    261055104.    12.8200981     0.0008413     -0.002309     2.7351690    -59.186785 C  

   0.00006688        17445.    260859310.    12.8305785     0.0008580     -0.002352     2.7740407    -60.000000 CY 

   0.00006813        17744.    260469464.    12.8379883     0.0008746     -0.002395     2.8118686    -60.000000 CY 

   0.00006938        18004.    259519872.    12.8358817     0.0008905     -0.002440     2.8476592    -60.000000 CY 

   0.00007063        18237.    258218927.    12.8277030     0.0009060     -0.002484     2.8819310    -60.000000 CY 

   0.00007188        18464.    256893916.    12.8190619     0.0009214     -0.002529     2.9155627    -60.000000 CY 

   0.00007313        18688.    255562410.    12.8102230     0.0009367     -0.002573     2.9485999    -60.000000 CY 

   0.00007438        18883.    253882540.    12.7948407     0.0009516     -0.002618     2.9800401    -60.000000 CY 

   0.00007938        19489.    245531048.    12.6999095     0.0010081     -0.002802     3.0949056    -60.000000 CY 

   0.00008438        20079.    237972612.    12.6137774     0.0010643     -0.002986     3.2025274    -60.000000 CY 

   0.00008938        20535.    229757769.    12.5067018     0.0011178     -0.003172     3.2984899    -60.000000 CY 

   0.00009438        20875.    221192930.    12.3854525     0.0011689     -0.003361     3.3843083    -60.000000 CY 
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   0.00009938        21213.    213463106.    12.2789138     0.0012202     -0.003550     3.4649133    -60.000000 CY 

    0.0001044        21547.    206438435.    12.1819528     0.0012715     -0.003739     3.5397641    -60.000000 CY 

    0.0001094        21877.    200014059.    12.0938399     0.0013228     -0.003927     3.6089859    -60.000000 CY 

    0.0001144        22111.    193323562.    11.9889836     0.0013712     -0.004119     3.6691787    -60.000000 CY 

    0.0001194        22280.    186638116.    11.8767045     0.0014178     -0.004312     3.7221526    -60.000000 CY 

    0.0001244        22445.    180460838.    11.7744527     0.0014644     -0.004506     3.7706548    -60.000000 CY 

    0.0001294        22606.    174731793.    11.6754626     0.0015105     -0.004699     3.8141365    -60.000000 CY 

    0.0001344        22765.    169413804.    11.5876449     0.0015571     -0.004893     3.8531402    -60.000000 CY 

    0.0001394        22922.    164464948.    11.5062603     0.0016037     -0.005086     3.8877142    -60.000000 CY 

    0.0001444        23078.    159846639.    11.4320892     0.0016505     -0.005279     3.9177934    -60.000000 CY 

    0.0001494        23232.    155525385.    11.3644427     0.0016976     -0.005472     3.9433102    -60.000000 CY 

    0.0001544        23383.    151470862.    11.3026584     0.0017448     -0.005665     3.9641908    -60.000000 CY 

    0.0001594        23525.    147608799.    11.2414352     0.0017916     -0.005858     3.9801384    -60.000000 CY 

    0.0001644        23630.    143755609.    11.1715110     0.0018363     -0.006054     3.9910141    -60.000000 CY 

    0.0001694        23698.    139912418.    11.0942320     0.0018791     -0.006251     3.9974275    -60.000000 CY 

    0.0001744        23759.    136253145.    11.0194080     0.0019215     -0.006448     3.9999541    -60.000000 CY 

    0.0001794        23819.    132787836.    10.9523905     0.0019646     -0.006645     3.9970947    -60.000000 CY 

    0.0001844        23877.    129504191.    10.8889215     0.0020076     -0.006842     3.9998545    -60.000000 CY 

    0.0001894        23934.    126386076.    10.8301201     0.0020510     -0.007039     3.9955991    -60.000000 CY 

    0.0001944        23989.    123417861.    10.7733170     0.0020941     -0.007236     3.9992714    -60.000000 CY 

    0.0001994        24042.    120587584.    10.7180361     0.0021369     -0.007433     3.9964296    -60.000000 CY 

    0.0002044        24094.    117889587.    10.6663147     0.0021799     -0.007630     3.9972314    -60.000000 CY 

    0.0002094        24144.    115316514.    10.6185260     0.0022233     -0.007827     3.9997550    -60.000000 CY 

    0.0002144        24194.    112857897.    10.5731389     0.0022666     -0.008023     3.9936231    -60.000000 CY 

    0.0002194        24242.    110506832.    10.5320291     0.0023105     -0.008220     3.9972283    -60.000000 CY 

    0.0002244        24290.    108257343.    10.4921637     0.0023542     -0.008416     3.9996909    -60.000000 CY 

    0.0002294        24337.    106101361.    10.4555841     0.0023982     -0.008612     3.9947602    -60.000000 CY 

    0.0002344        24383.    104033325.    10.4223230     0.0024427     -0.008807     3.9956382    -60.000000 CY 

    0.0002394        24428.    102049130.    10.3903162     0.0024872     -0.009003     3.9989169    -60.000000 CY 

    0.0002444        24473.    100143552.    10.3602475     0.0025318     -0.009198     3.9998856    -60.000000 CY 

    0.0002494        24516.     98309533.    10.3324227     0.0025766     -0.009393     3.9913590    -60.000000 CY 

    0.0002544        24558.     96544033.    10.3048268     0.0026213     -0.009589     3.9961354    -60.000000 CY 

    0.0002594        24600.     94843373.    10.2776120     0.0026658     -0.009784     3.9990040    -60.000000 CY 

    0.0002644        24641.     93205224.    10.2519624     0.0027104     -0.009980     3.9999994    -60.000000 CY 

    0.0002694        24679.     91615398.    10.2269853     0.0027549     -0.010175     3.9911670    -60.000000 CY 

    0.0002744        24714.     90075033.    10.2021085     0.0027992     -0.010371     3.9937170    -60.000000 CY 

    0.0003044        24845.     81626799.    10.0410468     0.0030562     -0.011554     3.9942059    -60.000000 CYT

    0.0003344        24899.     74464324.     9.8856466     0.0033055     -0.012744     3.9874878    -60.000000 CYT

    0.0003644        24943.     68454816.     9.7516667     0.0035533     -0.013937     3.9982927    -60.000000 CYT

    0.0003944        24981.     63343749.     9.6380868     0.0038010     -0.015129     3.9941136    60.0000000 CYT

--------------------------------------------------------------------------------
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   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                 0.000             24816.532           0.00300000     -0.01129491

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65             0.0000        24817.        0.0000        16131.    261665936.

 

   1       0.75             0.0000        24817.        0.0000        18612.    256012307.

 

   1       0.90             0.0000        24817.        0.0000        22335.    184579402.

--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    
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Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       22.0000        0.00      N.A.        No            0.00       7082.

  2       24.4000      2.4677      Yes         No           7082.     303908.

  3       37.4000      9.1476      No          No         310989.    1084139.

  4       57.4000     36.5473      Yes         No        1395129.      34481.

  5       68.2000     46.2000      No          No        1429609.        0.00

  6      107.4000     85.4000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     2.3450  -1.77E-04       0.00   -0.00612       0.00   1.21E+12       0.00       0.00    17.1882

    0.5800     2.3024   416.3113   142.4744   -0.00612       0.00   1.21E+12       0.00       0.00    23.7527

    1.1600     2.2598      1983.   338.2528   -0.00612       0.00   1.21E+12       0.00       0.00    32.5055

    1.7400     2.2172      5125.   594.9503   -0.00612       0.00   1.21E+12       0.00       0.00    41.2582

    2.3200     2.1746     10265.   912.5667   -0.00612       0.00   1.21E+12       0.00       0.00    50.0109

    2.9000     2.1319     17828.      1291.   -0.00612       0.00   1.21E+12       0.00       0.00    58.7636

    3.4800     2.0893     28237.      1731.   -0.00612       0.00   1.21E+12       0.00       0.00    67.5164

    4.0600     2.0467     41917.      2231.   -0.00612       0.00   1.21E+12       0.00       0.00    76.2691
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    4.6400     2.0041     59292.      2792.   -0.00612       0.00   1.21E+12       0.00       0.00    85.0218

    5.2200     1.9615     80785.      3414.   -0.00612       0.00   1.21E+12       0.00       0.00    93.7745

    5.8000     1.9189    106821.      4098.   -0.00612       0.00   1.21E+12       0.00       0.00   102.5273

    6.3800     1.8763    137823.      4842.   -0.00612       0.00   1.21E+12       0.00       0.00   111.2800

    6.9600     1.8337    174216.      5647.   -0.00612       0.00   1.21E+12       0.00       0.00   120.0327

    7.5400     1.7911    216423.      6512.   -0.00612       0.00   1.21E+12       0.00       0.00   128.7855

    8.1200     1.7485    264869.      7439.   -0.00612       0.00   1.21E+12       0.00       0.00   137.5382

    8.7000     1.7059    319978.      8427.   -0.00612       0.00   1.21E+12       0.00       0.00   146.2909

    9.2800     1.6633    382173.      9476.   -0.00611       0.00   1.21E+12       0.00       0.00   155.0436

    9.8600     1.6208    451879.     10585.   -0.00611       0.00   1.21E+12       0.00       0.00   163.7964

   10.4400     1.5783    529519.     11756.   -0.00611       0.00   1.21E+12       0.00       0.00   172.5491

   11.0200     1.5358    615518.     12987.   -0.00611       0.00   1.21E+12       0.00       0.00   181.3018

   11.6000     1.4933    710300.     14279.   -0.00610       0.00   1.21E+12       0.00       0.00   190.0545

   12.1800     1.4508    814288.     15633.   -0.00610       0.00   1.21E+12       0.00       0.00   198.8073

   12.7600     1.4084    927906.     17047.   -0.00609       0.00   1.21E+12       0.00       0.00   207.5600

   13.3400     1.3660   1051579.     18522.   -0.00609       0.00   1.21E+12       0.00       0.00   216.3127

   13.9200     1.3237   1185731.     20058.   -0.00608       0.00   1.21E+12       0.00       0.00   225.0655

   14.5000     1.2814   1330785.     21655.   -0.00607       0.00   1.21E+12       0.00       0.00   233.8182

   15.0800     1.2391   1487166.     23313.   -0.00606       0.00   1.21E+12       0.00       0.00   242.5709

   15.6600     1.1970   1655297.     25031.   -0.00606       0.00   1.20E+12       0.00       0.00   251.3236

   16.2400     1.1548   1835602.     26811.   -0.00605       0.00   1.20E+12       0.00       0.00   260.0764

   16.8200     1.1128   2028507.     28652.   -0.00603       0.00   1.20E+12       0.00       0.00   268.8291

   17.4000     1.0708   2234433.     30553.   -0.00602       0.00   1.20E+12       0.00       0.00   277.5818

   17.9800     1.0290   2453807.     32516.   -0.00601       0.00   1.20E+12       0.00       0.00   286.3345

   18.5600     0.9872   2687050.     34539.   -0.00599       0.00   1.20E+12       0.00       0.00   295.0873

   19.1400     0.9456   2934588.     36623.   -0.00598       0.00   1.20E+12       0.00       0.00   303.8400

   19.7200     0.9040   3196845.     38768.   -0.00596       0.00   1.20E+12       0.00       0.00   312.5927

   20.3000     0.8626   3474244.     40974.   -0.00594       0.00   1.20E+12       0.00       0.00   321.3455

   20.8800     0.8213   3767210.     43242.   -0.00592       0.00   1.20E+12       0.00       0.00   330.0982

   21.4600     0.7802   4076166.     45569.   -0.00590       0.00   1.20E+12       0.00       0.00   338.8509

   22.0400     0.7392   4401537.     47255.   -0.00587       0.00   1.19E+12     -3.372    31.7451   148.7559

   22.6200     0.6985   4733950.     47569.   -0.00584       0.00   1.19E+12    -54.988   547.9410       0.00

   23.2000     0.6579   5063700.     46994.   -0.00582       0.00   1.19E+12   -110.370      1168.       0.00

   23.7800     0.6175   5388103.     46026.   -0.00573       0.00   2.68E+11   -167.577      1889.       0.00

   24.3600     0.5781   5704388.     44659.   -0.00559       0.00   2.67E+11   -225.493      2715.       0.00

   24.9400     0.5397   6009751.     42918.   -0.00543       0.00   2.67E+11   -274.607      3541.       0.00

   25.5200     0.5025   6301810.     40821.   -0.00527       0.00   2.67E+11   -328.079      4545.       0.00

   26.1000     0.4663   6577977.     38363.   -0.00511       0.00   2.67E+11   -378.129      5644.       0.00

   26.6800     0.4314   6835827.     35570.   -0.00493       0.00   2.67E+11   -424.644      6851.       0.00

   27.2600     0.3977   7073107.     32472.   -0.00475       0.00   2.67E+11   -465.551      8148.       0.00

   27.8400     0.3653   7287834.     29112.   -0.00456       0.00   2.67E+11   -499.828      9524.       0.00

   28.4200     0.3342   7478349.     25522.   -0.00437       0.00   2.66E+11   -531.848     11077.       0.00

   29.0000     0.3044   7643101.     21730.   -0.00417       0.00   2.66E+11   -557.797     12753.       0.00
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   29.5800     0.2761   7780831.     17784.   -0.00397       0.00   2.66E+11   -576.071     14522.       0.00

   30.1600     0.2492   7890656.     13731.   -0.00377       0.00   2.66E+11   -588.764     16447.       0.00

   30.7400     0.2237   7971961.      9601.   -0.00356       0.00   2.66E+11   -597.860     18604.       0.00

   31.3200     0.1996   8024304.      5435.   -0.00335       0.00   2.66E+11   -599.249     20893.       0.00

   31.9000     0.1770   8047618.      1287.   -0.00314       0.00   2.66E+11   -592.689     23300.       0.00

   32.4800     0.1559   8042222.     -2794.   -0.00293       0.00   2.66E+11   -580.152     25896.       0.00

   33.0600     0.1363   8008722.     -6759.   -0.00272       0.00   2.66E+11   -559.096     28555.       0.00

   33.6400     0.1181   7948139.    -10547.   -0.00251       0.00   2.66E+11   -529.482     31210.       0.00

   34.2200     0.1013   7861907.    -14122.   -0.00230       0.00   2.66E+11   -497.871     34198.       0.00

   34.8000    0.08601   7751557.    -17474.   -0.00210       0.00   2.66E+11   -465.263     37650.       0.00

   35.3800    0.07210   7618669.    -20576.   -0.00190       0.00   2.66E+11   -426.119     41135.       0.00

   35.9600    0.05957   7465139.    -23386.   -0.00170       0.00   2.66E+11   -381.386     44557.       0.00

   36.5400    0.04841   7293134.    -25860.   -0.00151       0.00   2.67E+11   -329.398     47361.       0.00

   37.1200    0.03857   7105173.    -27956.   -0.00132       0.00   2.67E+11   -272.896     49250.       0.00

   37.7000    0.03001   6903992.    -30724.   -0.00114       0.00   2.67E+11   -522.720    121212.       0.00

   38.2800    0.02272   6677490.    -34274.  -9.61E-04       0.00   2.67E+11   -497.170    152319.       0.00

   38.8600    0.01663   6426904.    -37635.  -7.91E-04       0.00   2.67E+11   -468.779    196166.       0.00

   39.4400    0.01171   6153609.    -40789.  -6.27E-04       0.00   2.67E+11   -437.576    260009.       0.00

   40.0200    0.00791   5859118.    -43718.  -4.70E-04       0.00   2.67E+11   -404.043    355521.       0.00

   40.6000    0.00517   5545054.    -46411.  -3.22E-04       0.00   2.67E+11   -369.891    498100.       0.00

   41.1800    0.00343   5213073.    -48881.  -2.23E-04       0.00   6.80E+11   -339.860    689324.       0.00

   41.7600    0.00207   4864627.    -51124.  -1.82E-04       0.00   1.19E+12   -304.631   1026305.       0.00

   42.3400   8.98E-04   4501425.    -53017.  -1.55E-04       0.00   1.19E+12   -239.344   1855153.       0.00

   42.9200  -8.73E-05   4126629.    -53768.  -1.30E-04       0.00   1.20E+12    23.6686   1886688.       0.00

   43.5000  -9.05E-04   3752979.    -52817.  -1.07E-04       0.00   1.20E+12   249.5062   1918218.       0.00

   44.0800   -0.00157   3391416.    -50890.  -8.58E-05       0.00   1.20E+12   304.2000   1347387.       0.00

   44.6600   -0.00210   3044589.    -48675.  -6.72E-05       0.00   1.20E+12   332.3664   1101409.       0.00

   45.2400   -0.00251   2713862.    -46290.  -5.05E-05       0.00   1.20E+12   352.9015    980032.       0.00

   45.8200   -0.00280   2400230.    -43779.  -3.56E-05       0.00   1.20E+12   368.5839    915314.       0.00

   46.4000   -0.00300   2104453.    -41172.  -2.26E-05       0.00   1.20E+12   380.7598    882655.       0.00

   46.9800   -0.00312   1827121.    -38489.  -1.12E-05       0.00   1.20E+12   390.1864    871147.       0.00

   47.5600   -0.00316   1568689.    -35748.  -1.43E-06       0.00   1.21E+12   397.3289    875451.       0.00

   48.1400   -0.00314   1329506.    -32965.   6.94E-06       0.00   1.21E+12   402.4892    892926.       0.00

   48.7200   -0.00306   1109819.    -30152.   1.40E-05       0.00   1.21E+12   405.8673    922474.       0.00

   49.3000   -0.00294    909793.    -27321.   1.98E-05       0.00   1.21E+12   407.5940    964038.       0.00

   49.8800   -0.00279    729512.    -24484.   2.45E-05       0.00   1.21E+12   407.7486   1018413.       0.00

   50.4600   -0.00260    568982.    -21650.   2.83E-05       0.00   1.21E+12   406.3665   1087261.       0.00

   51.0400   -0.00239    428138.    -18832.   3.11E-05       0.00   1.21E+12   403.4402   1173298.       0.00

   51.6200   -0.00217    306837.    -16040.   3.33E-05       0.00   1.21E+12   398.9150   1280690.       0.00

   52.2000   -0.00193    204860.    -13285.   3.47E-05       0.00   1.21E+12   392.6770   1415815.       0.00

   52.7800   -0.00168    121905.    -10581.   3.57E-05       0.00   1.21E+12   384.5296   1588726.       0.00

   53.3600   -0.00143     57577.     -7940.   3.62E-05       0.00   1.21E+12   374.1491   1816077.       0.00

   53.9400   -0.00118     11374.     -5382.   3.64E-05       0.00   1.21E+12   360.9987   2127617.       0.00
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   54.5200  -9.27E-04    -17342.     -2959.   3.64E-05       0.00   1.21E+12   335.3727   2516686.       0.00

   55.1000  -6.75E-04    -29812.   -931.993   3.62E-05       0.00   1.21E+12   247.0352   2548165.       0.00

   55.6800  -4.23E-04    -30315.   473.5427   3.61E-05       0.00   1.21E+12   156.8544   2579642.       0.00

   56.2600  -1.73E-04    -23220.      1245.   3.59E-05       0.00   1.21E+12    64.8542   2611118.       0.00

   56.8400   7.65E-05    -12984.      1370.   3.58E-05       0.00   1.21E+12    -29.057   2642593.       0.00

   57.4200   3.25E-04     -4155.   932.7450   3.57E-05       0.00   1.21E+12    -96.494   2063875.       0.00

   58.0000   5.74E-04       0.00       0.00   3.57E-05       0.00   1.21E+12   -171.536   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     2.34503465 inches

Computed slope at pile head      =     -0.0061236 radians

Maximum bending moment           =       8047618. inch-lbs

Maximum shear force              =        -53768. lbs

Depth of maximum bending moment  =    31.90000000 feet below pile head

Depth of maximum shear force     =    42.92000000 feet below pile head

Number of iterations             =            113

Number of zero deflection points =              2

Pile deflection at ground        =     0.74207016 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 
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    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    2.34503465      8047618.       -53768.

   55.10000    2.34937561      8048875.       -53761.

   52.20000    2.40253166      8020855.       -59137.

   49.30000    2.62008837      7906678.       -66998.

   46.40000    3.58984878      7648663.       -72548.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     4.5909   9.08E-04   1.59E-06   -0.01174       0.00   1.21E+12       0.00       0.00    26.2823

    0.5800     4.5091   636.5774   217.1915   -0.01174       0.00   1.21E+12       0.00       0.00    36.1291

    1.1600     4.4274      3023.   514.3393   -0.01174       0.00   1.21E+12       0.00       0.00    49.2582

    1.7400     4.3457      7796.   902.8654   -0.01174       0.00   1.21E+12       0.00       0.00    62.3873

    2.3200     4.2640     15591.      1383.   -0.01174       0.00   1.21E+12       0.00       0.00    75.5164

    2.9000     4.1823     27044.      1954.   -0.01174       0.00   1.21E+12       0.00       0.00    88.6455

    3.4800     4.1005     42792.      2617.   -0.01174       0.00   1.21E+12       0.00       0.00   101.7745

    4.0600     4.0188     63469.      3371.   -0.01174       0.00   1.21E+12       0.00       0.00   114.9036

    4.6400     3.9371     89713.      4216.   -0.01174       0.00   1.21E+12       0.00       0.00   128.0327

    5.2200     3.8554    122158.      5153.   -0.01174       0.00   1.21E+12       0.00       0.00   141.1618

    5.8000     3.7737    161442.      6181.   -0.01174       0.00   1.21E+12       0.00       0.00   154.2909

    6.3800     3.6920    208200.      7301.   -0.01174       0.00   1.21E+12       0.00       0.00   167.4200

    6.9600     3.6103    263068.      8512.   -0.01174       0.00   1.21E+12       0.00       0.00   180.5491

    7.5400     3.5286    326682.      9814.   -0.01174       0.00   1.21E+12       0.00       0.00   193.6782

    8.1200     3.4469    399678.     11208.   -0.01173       0.00   1.21E+12       0.00       0.00   206.8073

    8.7000     3.3653    482692.     12693.   -0.01173       0.00   1.21E+12       0.00       0.00   219.9364

    9.2800     3.2836    576360.     14269.   -0.01173       0.00   1.21E+12       0.00       0.00   233.0655

    9.8600     3.2020    681318.     15937.   -0.01172       0.00   1.21E+12       0.00       0.00   246.1945

   10.4400     3.1204    798203.     17696.   -0.01172       0.00   1.21E+12       0.00       0.00   259.3236
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   11.0200     3.0389    927649.     19547.   -0.01171       0.00   1.21E+12       0.00       0.00   272.4527

   11.6000     2.9574   1070294.     21489.   -0.01171       0.00   1.21E+12       0.00       0.00   285.5818

   12.1800     2.8759   1226772.     23522.   -0.01170       0.00   1.21E+12       0.00       0.00   298.7109

   12.7600     2.7945   1397721.     25647.   -0.01169       0.00   1.21E+12       0.00       0.00   311.8400

   13.3400     2.7131   1583775.     27863.   -0.01169       0.00   1.21E+12       0.00       0.00   324.9691

   13.9200     2.6318   1785572.     30170.   -0.01168       0.00   1.20E+12       0.00       0.00   338.0982

   14.5000     2.5506   2003746.     32569.   -0.01167       0.00   1.20E+12       0.00       0.00   351.2273

   15.0800     2.4694   2238935.     35059.   -0.01165       0.00   1.20E+12       0.00       0.00   364.3564

   15.6600     2.3884   2491774.     37641.   -0.01164       0.00   1.20E+12       0.00       0.00   377.4855

   16.2400     2.3074   2762898.     40314.   -0.01162       0.00   1.20E+12       0.00       0.00   390.6145

   16.8200     2.2266   3052945.     43078.   -0.01161       0.00   1.20E+12       0.00       0.00   403.7436

   17.4000     2.1458   3362549.     45934.   -0.01159       0.00   1.20E+12       0.00       0.00   416.8727

   17.9800     2.0653   3692348.     48881.   -0.01157       0.00   1.20E+12       0.00       0.00   430.0018

   18.5600     1.9848   4042976.     51920.   -0.01155       0.00   1.20E+12       0.00       0.00   443.1309

   19.1400     1.9045   4415071.     55050.   -0.01152       0.00   1.19E+12       0.00       0.00   456.2600

   19.7200     1.8244   4809267.     58271.   -0.01149       0.00   1.19E+12       0.00       0.00   469.3891

   20.3000     1.7445   5226202.     61584.   -0.01141       0.00   2.69E+11       0.00       0.00   482.5182

   20.8800     1.6656   5666510.     64988.   -0.01127       0.00   2.67E+11       0.00       0.00   495.6473

   21.4600     1.5877   6130829.     68483.   -0.01112       0.00   2.67E+11       0.00       0.00   508.7764

   22.0400     1.5108   6619793.     71016.   -0.01095       0.00   2.67E+11     -4.231    19.4927   223.3493

   22.6200     1.4352   7119372.     71538.   -0.01077       0.00   2.67E+11    -69.008   334.6500       0.00

   23.2000     1.3609   7615607.     70816.   -0.01058       0.00   2.66E+11   -138.670   709.2013       0.00

   23.7800     1.2880   8105126.     69599.   -0.01037       0.00   2.66E+11   -211.086      1141.       0.00

   24.3600     1.2165   8584419.     67875.   -0.01016       0.00   2.66E+11   -284.293      1627.       0.00

   24.9400     1.1466   9049940.     65680.   -0.00992       0.00   2.66E+11   -346.383      2103.       0.00

   25.5200     1.0783   9498683.     63032.   -0.00968       0.00   2.65E+11   -414.395      2675.       0.00

   26.1000     1.0118   9927351.     59924.   -0.00943       0.00   2.65E+11   -478.770      3293.       0.00

   26.6800     0.9471   1.03E+07     56381.   -0.00916       0.00   2.65E+11   -539.385      3964.       0.00

   27.2600     0.8843   1.07E+07     52436.   -0.00888       0.00   2.65E+11   -594.156      4676.       0.00

   27.8400     0.8234   1.11E+07     48134.   -0.00860       0.00   2.65E+11   -642.065      5427.       0.00

   28.4200     0.7646   1.14E+07     43502.   -0.00830       0.00   2.64E+11   -688.934      6271.       0.00

   29.0000     0.7079   1.17E+07     38567.   -0.00800       0.00   2.64E+11   -729.398      7172.       0.00

   29.5800     0.6533   1.19E+07     33379.   -0.00769       0.00   2.64E+11   -761.304      8111.       0.00

   30.1600     0.6008   1.21E+07     27992.   -0.00737       0.00   2.64E+11   -786.654      9112.       0.00

   30.7400     0.5506   1.23E+07     22445.   -0.00705       0.00   2.64E+11   -807.416     10205.       0.00

   31.3200     0.5027   1.24E+07     16784.   -0.00672       0.00   2.64E+11   -819.092     11340.       0.00

   31.9000     0.4571   1.25E+07     11076.   -0.00639       0.00   2.64E+11   -821.218     12505.       0.00

   32.4800     0.4137   1.26E+07      5360.   -0.00606       0.00   2.64E+11   -821.199     13815.       0.00

   33.0600     0.3727   1.26E+07   -320.685   -0.00573       0.00   2.64E+11   -811.316     15151.       0.00

   33.6400     0.3340   1.26E+07     -5896.   -0.00540       0.00   2.64E+11   -790.737     16479.       0.00

   34.2200     0.2976   1.25E+07    -11323.   -0.00506       0.00   2.64E+11   -768.821     17982.       0.00

   34.8000     0.2635   1.24E+07    -16597.   -0.00473       0.00   2.64E+11   -746.641     19723.       0.00

   35.3800     0.2317   1.23E+07    -21683.   -0.00441       0.00   2.64E+11   -714.817     21475.       0.00
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   35.9600     0.2021   1.21E+07    -26514.   -0.00409       0.00   2.64E+11   -673.586     23196.       0.00

   36.5400     0.1748   1.19E+07    -31028.   -0.00377       0.00   2.64E+11   -623.499     24828.       0.00

   37.1200     0.1496   1.17E+07    -35166.   -0.00346       0.00   2.64E+11   -565.469     26300.       0.00

   37.7000     0.1267   1.14E+07    -39741.   -0.00315       0.00   2.64E+11   -749.171     41169.       0.00

   38.2800     0.1058   1.12E+07    -44889.   -0.00286       0.00   2.65E+11   -730.271     48059.       0.00

   38.8600    0.08690   1.08E+07    -49897.   -0.00257       0.00   2.65E+11   -708.728     56761.       0.00

   39.4400    0.07003   1.05E+07    -54744.   -0.00229       0.00   2.65E+11   -684.222     68001.       0.00

   40.0200    0.05507   1.01E+07    -59409.   -0.00202       0.00   2.65E+11   -656.303     82948.       0.00

   40.6000    0.04195   9628975.    -63866.   -0.00176       0.00   2.65E+11   -624.316    103593.       0.00

   41.1800    0.03058   9169346.    -68082.   -0.00151       0.00   2.66E+11   -587.227    133655.       0.00

   41.7600    0.02089   8681270.    -72016.   -0.00128       0.00   2.66E+11   -543.238    181028.       0.00

   42.3400    0.01277   8166880.    -75607.   -0.00106       0.00   2.66E+11   -488.718    266274.       0.00

   42.9200    0.00615   7628815.    -78749.  -8.52E-04       0.00   2.66E+11   -414.001    468579.       0.00

   43.5000   9.12E-04   7070695.    -81064.  -6.60E-04       0.00   2.67E+11   -251.234   1918218.       0.00

   44.0800   -0.00304   6500405.    -80690.  -4.83E-04       0.00   2.67E+11   358.8014    820981.       0.00

   44.6600   -0.00582   5947496.    -77949.  -3.21E-04       0.00   2.67E+11   428.7322    513094.       0.00

   45.2400   -0.00751   5415355.    -74841.  -1.73E-04       0.00   2.68E+11   464.3242    430237.       0.00

   45.8200   -0.00823   4905707.    -71546.  -8.84E-05       0.00   1.19E+12   482.4387    408162.       0.00

   46.4000   -0.00874   4419429.    -68137.  -6.12E-05       0.00   1.19E+12   497.3788    395977.       0.00

   46.9800   -0.00908   3957245.    -64632.  -3.68E-05       0.00   1.20E+12   509.7176    390761.       0.00

   47.5600   -0.00925   3519752.    -61049.  -1.51E-05       0.00   1.20E+12   519.8289    390928.       0.00

   48.1400   -0.00929   3107441.    -57403.   4.17E-06       0.00   1.20E+12   527.9653    395605.       0.00

   48.7200   -0.00920   2720705.    -53706.   2.11E-05       0.00   1.20E+12   534.2997    404347.       0.00

   49.3000   -0.00900   2359852.    -49971.   3.58E-05       0.00   1.20E+12   538.9485    417004.       0.00

   49.8800   -0.00870   2025106.    -46210.   4.85E-05       0.00   1.20E+12   541.9856    433656.       0.00

   50.4600   -0.00832   1716614.    -42432.   5.93E-05       0.00   1.20E+12   543.4490    454591.       0.00

   51.0400   -0.00787   1434449.    -38650.   6.84E-05       0.00   1.21E+12   543.3445    480321.       0.00

   51.6200   -0.00737   1178603.    -34874.   7.59E-05       0.00   1.21E+12   541.6454    511627.       0.00

   52.2000   -0.00682    948996.    -31116.   8.21E-05       0.00   1.21E+12   538.2883    549647.       0.00

   52.7800   -0.00623    745465.    -27388.   8.70E-05       0.00   1.21E+12   533.1658    596032.       0.00

   53.3600   -0.00561    567761.    -23701.   9.07E-05       0.00   1.21E+12   526.1121    653213.       0.00

   53.9400   -0.00496    415542.    -20072.   9.36E-05       0.00   1.21E+12   516.8789    724886.       0.00

   54.5200   -0.00430    288362.    -16515.   9.56E-05       0.00   1.21E+12   505.0942    816931.       0.00

   55.1000   -0.00363    185650.    -13052.   9.70E-05       0.00   1.21E+12   490.1868    939315.       0.00

   55.6800   -0.00295    106683.     -9706.   9.78E-05       0.00   1.21E+12   471.2370   1110467.       0.00

   56.2600   -0.00227     50543.     -6512.   9.83E-05       0.00   1.21E+12   446.6426   1369026.       0.00

   56.8400   -0.00159     16040.     -3519.   9.84E-05       0.00   1.21E+12   413.2258   1813614.       0.00

   57.4200  -9.00E-04      1554.     -1152.   9.85E-05       0.00   1.21E+12   266.9671   2063875.       0.00

   58.0000  -2.15E-04       0.00       0.00   9.85E-05       0.00   1.21E+12    64.1511   1039754.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      
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  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     4.59086545 inches

Computed slope at pile head      =     -0.0117418 radians

Maximum bending moment           =      12616952. inch-lbs

Maximum shear force              =        -81064. lbs

Depth of maximum bending moment  =    33.06000000 feet below pile head

Depth of maximum shear force     =    43.50000000 feet below pile head

Number of iterations             =            481

Number of zero deflection points =              2

Pile deflection at ground        =     1.51613339 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 2

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   58.00000    4.59086545     12616952.       -81064.

   55.10000    4.61196101     12600705.       -84801.

   52.20000    4.97358285     12422878.       -94250.

   49.30000    6.21837637     12024170.      -101816.

   46.40000   10.98556535     11788669.      -112172.

--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------
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Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb       0.00  M, in-lb        0.00       0.00     2.3450   -0.00612    -53768.   8047618.

  2  V, lb       0.00  M, in-lb        0.00       0.00     4.5909   -0.01174    -81064.   1.26E+07

Maximum pile-head deflection = 4.5908654481 inches

Maximum pile-head rotation   = -0.0117417931 radians = -0.672755 deg. 

The analysis ended normally. 
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Bending Moment (in-kips)
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Shear Force (kips)
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Pile Length (ft)
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Section outside Abutment/Wingwalls, 17' height, 2H:1V
skewed backslope, (free-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

723.3 at Outside Edge of Shoulder 23.3 at Outside Edge of Shoulder

706.5 at C/L of Wall 73.3 at C/L of Wall

702.8 at C/L of Wall Horizontal distances measured perpendicular to wall

689.5 at C/L of Wall

Backfill Slope Angle = 2.0 H:1V

Maximum backfill slope perpendicular to roadway C/L

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 706.5 3.7 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 702.8 13.3 0 33 122

Bottom of Wall 689.5

Weighted Value 17.0 55 32 125

Earth Pressure Coefficients
Deg

33

0.0

90

26.57

26.29 Perpendicular to wall

Backfill Condition BROKEN-BACK

Horz. Backslope Dist. 50.0 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 17.0 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 16.8 feet (Top of Backfill - Top of Wall)

I = 26.29 degrees

Active Earth Coefficient

Ka =

Ka = 0.441

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.659

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 689.5 17.0 0 33 59.6 N/A 60

Medium Dense Silt 687.6 18.9 0 32 62.6 N/A 60

Medium Stiff to Stiff Silt 674.6 31.9 2300 0 57.6 0.005 N/A

Stiff Cohesive 654.6 51.9 1600 0 55.6 0.007 N/A

Stiff to Very Stiff Silt 643.8 62.7 1750 0 57.6 0.007 N/A

Hard Silt 604.6 101.9 4400 0 77.6 0.004 N/A

Bedrock 585.6 120.9 N/A N/A N/A N/A N/A

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 55 psf and φ' = 32°.  The parameters were converted to equivalent soil strength 

parameters c' = 0 psf and φ'= 33° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in cohesion up to 150 

psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.441

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 55 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

17 feet

P = 1/2 * GH * H
2

P = 7964 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  33185 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 3904 lbs/foot per shaft (Earth - Service Limit)

w = 325 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 488 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

NO

NA psf

Ps =  Ka * qs * H

Ps =  NA lbs/foot (surcharge resolved to distributed load)

Ps =  NA lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 0 lbs/foot per shaft (surcharge - unfactored)

w = 0 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 0 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 0 0

17.0 325 488

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 51.893

7365.12

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 18 Deflection Criteria

1.55% in Pile Length Above Rock = 49 ft Exposed Wall Height = 17 ft

60 ksi Pile Length Above Rock = 588 in Exposed Wall Height = 204 in

29000000 psi

 1% Exposed Wall Height 2.04 in

Concrete Properties Other Deflection Criteria in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 2.04 in 0.405 in (from LPILE)

Shaft Geometry

kips

in*kips

Percent Steel

Yield Strength of Steel

Modulus of Elasticity of Steel (Es)

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall.

�� =

�� =

� =
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================================================================================

                            LPile for Version 2022-12.012

                             License ID : 202613844

                        License Type : (Network License)

 

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2024 by Ensoft, Inc.

                               All Rights Reserved

                This software is licensed for exclusive use by:

                                       HDR

                          LPILE Global, Global License

 

================================================================================

 

This model was prepared by:

abaratta

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

3. Rear Abt. B-003 17' Height 4' Shaft Skewed 2H1V Backslope.lp12d

Name of output report file:   

3. Rear Abt. B-003 17' Height 4' Shaft Skewed 2H1V Backslope.lp12o

Name of plot output file:     

3. Rear Abt. B-003 17' Height 4' Shaft Skewed 2H1V Backslope.lp12p

Name of runtime message file: 

3. Rear Abt. B-003 17' Height 4' Shaft Skewed 2H1V Backslope.lp12r

Load Case 1 = Service Case
Load Case 2 = Strength Case
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--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 10, 2025               Time:  13:47:41

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                          

                                                                                                                    

                      

Job Number:                                                                                                         

                                                                                                                    

                      

Client:                                                                                                             

                                                                                                                    

                      

Engineer: HDR                                                                                                       

                                                                                                                    

                      

Description: Rear Abt., 17' Ht., 4' Dia., Wall Only                                                                 

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
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 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       49.000 ft

Depth of ground surface below top of pile              =      17.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            49.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    49.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 6 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    17.000000 ft

   Distance from top of pile to bottom of layer        =    18.900000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    18.900000 ft

   Distance from top of pile to bottom of layer        =    31.900000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    32.000000 deg.

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



   Friction angle at bottom of layer                   =    32.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 3 is stiff clay without free water

   Distance from top of pile to top of layer           =    31.900000 ft

   Distance from top of pile to bottom of layer        =    51.900000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        2300. psf

   Undrained cohesion at bottom of layer               =        2300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 4 is stiff clay without free water

   Distance from top of pile to top of layer           =    51.900000 ft

   Distance from top of pile to bottom of layer        =    62.700000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1600. psf

   Undrained cohesion at bottom of layer               =        1600. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    62.700000 ft

   Distance from top of pile to bottom of layer        =   101.900000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1750. psf

   Undrained cohesion at bottom of layer               =        1750. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water
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   Distance from top of pile to top of layer           =   101.900000 ft

   Distance from top of pile to bottom of layer        =   120.900000 ft

   Effective unit weight at top of layer               =    77.600000 pcf

   Effective unit weight at bottom of layer            =    77.600000 pcf

   Undrained cohesion at top of layer                  =        4400. psf

   Undrained cohesion at bottom of layer               =        4400. psf

   Epsilon-50 at top of layer                          =     0.004000 

   Epsilon-50 at bottom of layer                       =     0.004000 

 (Depth of the lowest soil layer extends 71.900 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   

 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              17.0000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        18.9000      59.6000       --          33.0000       --          60.0000   

  2            Sand              18.9000      62.6000       --          32.0000       --          60.0000   

          (Reese, et al.)        31.9000      62.6000       --          32.0000       --          60.0000   

  3         Stiff Clay           31.9000      57.6000        2300.       --          0.00500       --       

          w/o Free Water         51.9000      57.6000        2300.       --          0.00500       --       

  4         Stiff Clay           51.9000      55.6000        1600.       --          0.00700       --       

          w/o Free Water         62.7000      55.6000        1600.       --          0.00700       --       

  5         Stiff Clay           62.7000      57.6000        1750.       --          0.00700       --       

          w/o Free Water        101.9000      57.6000        1750.       --          0.00700       --       

  6         Stiff Clay          101.9000      77.6000        4400.       --          0.00400       --       

          w/o Free Water        120.9000      77.6000        4400.       --          0.00400       --       

--------------------------------------------------------------------------------

                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult
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 No.          ft

-----     ----------     ----------     ----------

  1           17.000         0.6500         1.0000

  2          120.900         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.

--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              17.000             325.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              17.000             488.000

--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions
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--------------------------------------------------------------------------------

Number of loads specified = 2

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

   2     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    49.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in

Number of Reinforcing Bars                             =           18 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    22.860000 sq. in.
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Area Ratio of Steel Reinforcement                      =         1.26 percent

Edge-to-Edge Bar Spacing                               =     5.455394 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =         7.27

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7446.371 kips    

Tensile Load for Cracking of Concrete                  =     -819.588 kips    

Nominal Axial Tensile Capacity                         =    -1371.600 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.270000       1.270000      19.365000        0.00000

      2            1.270000       1.270000      18.197148       6.623220

      3            1.270000       1.270000      14.834451      12.447582

      4            1.270000       1.270000       9.682500      16.770582

      5            1.270000       1.270000       3.362697      19.070802

      6            1.270000       1.270000       -3.36270      19.070802

      7            1.270000       1.270000       -9.68250      16.770582

      8            1.270000       1.270000      -14.83445      12.447582

      9            1.270000       1.270000      -18.19715       6.623220

     10            1.270000       1.270000      -19.36500        0.00000

     11            1.270000       1.270000      -18.19715       -6.62322

     12            1.270000       1.270000      -14.83445      -12.44758

     13            1.270000       1.270000       -9.68250      -16.77058

     14            1.270000       1.270000       -3.36270      -19.07080

     15            1.270000       1.270000       3.362697      -19.07080

     16            1.270000       1.270000       9.682500      -16.77058

     17            1.270000       1.270000      14.834451      -12.44758

     18            1.270000       1.270000      18.197148       -6.62322

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  5.455 inches

between bars 12 and 13.
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Ratio of bar spacing to maximum aggregate size = 7.27

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1                0.000

Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run
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   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   755.2795930   1208447349.    24.0000600    0.00001500   -0.00001500     0.0627337     0.3610511    

   0.00000125         1507.   1205512303.    24.0000602    0.00003000   -0.00003000     0.1249715     0.7221022    

   0.00000188         2255.   1202577256.    24.0000604    0.00004500   -0.00004500     0.1867135     1.0831533    

   0.00000250         2999.   1199642210.    24.0000607    0.00006000   -0.00006000     0.2479596     1.4442044    

   0.00000313         3740.   1196707164.    24.0000609    0.00007500   -0.00007500     0.3087099     1.8052555    

   0.00000375         4477.   1193772117.    24.0000611    0.00009000   -0.00009000     0.3689644     2.1663067    

   0.00000438         5210.   1190837071.    24.0000614     0.0001050     -0.000105     0.4287231     2.5273578    

   0.00000500         5210.   1041982437.    12.3594431    0.00006180     -0.000178     0.2528759     -4.576275 C  

   0.00000563         5210.    926206611.    12.3636647    0.00006955     -0.000200     0.2840021     -5.147619 C  

   0.00000625         5210.    833585950.    12.3678964    0.00007730     -0.000223     0.3150202     -5.718809 C  

   0.00000688         5210.    757805409.    12.3721382    0.00008506     -0.000245     0.3459300     -6.289844 C  

   0.00000750         5210.    694654958.    12.3763903    0.00009282     -0.000267     0.3767314     -6.860722 C  

   0.00000813         5210.    641219961.    12.3806525     0.0001006     -0.000289     0.4074242     -7.431443 C  

   0.00000875         5210.    595418536.    12.3849250     0.0001084     -0.000312     0.4380081     -8.002007 C  

   0.00000938         5210.    555723966.    12.3892079     0.0001161     -0.000334     0.4684829     -8.572414 C  

   0.00001000         5210.    520991219.    12.3935011     0.0001239     -0.000356     0.4988485     -9.142661 C  

   0.00001063         5210.    490344676.    12.3978048     0.0001317     -0.000378     0.5291046     -9.712750 C  

   0.00001125         5210.    463103305.    12.4021189     0.0001395     -0.000400     0.5592511    -10.282680 C  

   0.00001188         5210.    438729447.    12.4064435     0.0001473     -0.000423     0.5892877    -10.852449 C  

   0.00001250         5210.    416792975.    12.4107788     0.0001551     -0.000445     0.6192143    -11.422058 C  

   0.00001313         5210.    396945690.    12.4151246     0.0001629     -0.000467     0.6490306    -11.991505 C  

   0.00001375         5210.    378902704.    12.4194812     0.0001708     -0.000489     0.6787363    -12.560790 C  

   0.00001438         5210.    362428674.    12.4238484     0.0001786     -0.000511     0.7083314    -13.129913 C  

   0.00001500         5210.    347327479.    12.4282265     0.0001864     -0.000534     0.7378156    -13.698872 C  

   0.00001563         5210.    333434380.    12.4326154     0.0001943     -0.000556     0.7671887    -14.267668 C  

   0.00001625         5210.    320609981.    12.4370151     0.0002021     -0.000578     0.7964504    -14.836300 C  

   0.00001688         5210.    308735537.    12.4414259     0.0002099     -0.000600     0.8256006    -15.404766 C  

   0.00001750         5210.    297709268.    12.4459755     0.0002178     -0.000622     0.8546390    -15.973068 C  

   0.00001813         5210.    287443431.    12.4504119     0.0002257     -0.000644     0.8835655    -16.541202 C  

   0.00001875         5210.    277861983.    12.4548593     0.0002335     -0.000666     0.9123798    -17.109170 C  

   0.00001938         5210.    268898693.    12.4593178     0.0002414     -0.000689     0.9410816    -17.676971 C  

   0.00002000         5351.    267537781.    12.4637875     0.0002493     -0.000711     0.9696709    -18.244603 C  

   0.00002063         5516.    267456086.    12.4682684     0.0002572     -0.000733     0.9981473    -18.812067 C  

   0.00002125         5682.    267374213.    12.4727606     0.0002650     -0.000755     1.0265106    -19.379361 C  

   0.00002188         5847.    267292164.    12.4772641     0.0002729     -0.000777     1.0547606    -19.946486 C  

   0.00002250         6012.    267209935.    12.4817791     0.0002808     -0.000799     1.0828971    -20.513439 C  

   0.00002313         6177.    267127528.    12.4863054     0.0002887     -0.000821     1.1109198    -21.080222 C  

   0.00002375         6342.    267044940.    12.4908433     0.0002967     -0.000843     1.1388286    -21.646832 C  

   0.00002438         6507.    266962172.    12.4953928     0.0003046     -0.000865     1.1666232    -22.213269 C  

   0.00002563         6837.    266796088.    12.5045266     0.0003204     -0.000910     1.2218688    -23.345624 C  
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   0.00002688         7166.    266629270.    12.5137075     0.0003363     -0.000954     1.2766549    -24.477279 C  

   0.00002813         7494.    266461718.    12.5228555     0.0003522     -0.000998     1.3309795    -25.608230 C  

   0.00002938         7822.    266293408.    12.5321302     0.0003681     -0.001042     1.3848407    -26.738472 C  

   0.00003063         8150.    266124343.    12.5414536     0.0003841     -0.001086     1.4382367    -27.867997 C  

   0.00003188         8477.    265954513.    12.5508260     0.0004001     -0.001130     1.4911655    -28.996801 C  

   0.00003313         8804.    265783906.    12.5603347     0.0004161     -0.001174     1.5436251    -30.124879 C  

   0.00003438         9130.    265612526.    12.5698083     0.0004321     -0.001218     1.5956136    -31.252222 C  

   0.00003563         9456.    265440359.    12.5793326     0.0004481     -0.001262     1.6471290    -32.378827 C  

   0.00003688         9782.    265267397.    12.5889081     0.0004642     -0.001306     1.6981691    -33.504686 C  

   0.00003813        10107.    265093631.    12.5985354     0.0004803     -0.001350     1.7487320    -34.629794 C  

   0.00003938        10431.    264919054.    12.6082150     0.0004964     -0.001394     1.7988156    -35.754145 C  

   0.00004063        10755.    264743656.    12.6179475     0.0005126     -0.001437     1.8484178    -36.877731 C  

   0.00004188        11079.    264567431.    12.6277336     0.0005288     -0.001481     1.8975364    -38.000546 C  

   0.00004313        11402.    264390368.    12.6375737     0.0005450     -0.001525     1.9461693    -39.122584 C  

   0.00004438        11724.    264212459.    12.6474686     0.0005612     -0.001569     1.9943143    -40.243839 C  

   0.00004563        12047.    264033695.    12.6574189     0.0005775     -0.001613     2.0419692    -41.364303 C  

   0.00004688        12368.    263854066.    12.6674252     0.0005938     -0.001656     2.0891318    -42.483969 C  

   0.00004813        12689.    263673565.    12.6774880     0.0006101     -0.001700     2.1357997    -43.602831 C  

   0.00004938        13010.    263492180.    12.6876082     0.0006265     -0.001744     2.1819707    -44.720881 C  

   0.00005063        13330.    263309903.    12.6977863     0.0006428     -0.001787     2.2276425    -45.838112 C  

   0.00005188        13650.    263126724.    12.7080231     0.0006592     -0.001831     2.2728126    -46.954518 C  

   0.00005313        13969.    262942633.    12.7182535     0.0006757     -0.001874     2.3174788    -48.070089 C  

   0.00005438        14287.    262757949.    12.7282105     0.0006921     -0.001918     2.3615850    -49.185392 C  

   0.00005563        14606.    262572436.    12.7381882     0.0007086     -0.001961     2.4051701    -50.299994 C  

   0.00005688        14923.    262386024.    12.7482224     0.0007251     -0.002005     2.4482421    -51.413779 C  

   0.00005813        15240.    262198702.    12.7583136     0.0007416     -0.002048     2.4907985    -52.526740 C  

   0.00005938        15557.    262010460.    12.7684625     0.0007581     -0.002092     2.5328368    -53.638870 C  

   0.00006063        15873.    261821289.    12.7786700     0.0007747     -0.002135     2.5743545    -54.750161 C  

   0.00006188        16188.    261631179.    12.7889365     0.0007913     -0.002179     2.6153491    -55.860606 C  

   0.00006313        16503.    261440118.    12.7992629     0.0008080     -0.002222     2.6558182    -56.970197 C  

   0.00006438        16818.    261248097.    12.8096498     0.0008246     -0.002265     2.6957590    -58.078926 C  

   0.00006563        17132.    261055104.    12.8200981     0.0008413     -0.002309     2.7351690    -59.186785 C  

   0.00006688        17445.    260859310.    12.8305785     0.0008580     -0.002352     2.7740407    -60.000000 CY 

   0.00006813        17744.    260469464.    12.8379883     0.0008746     -0.002395     2.8118686    -60.000000 CY 

   0.00006938        18004.    259519872.    12.8358817     0.0008905     -0.002440     2.8476592    -60.000000 CY 

   0.00007063        18237.    258218927.    12.8277030     0.0009060     -0.002484     2.8819310    -60.000000 CY 

   0.00007188        18464.    256893916.    12.8190619     0.0009214     -0.002529     2.9155627    -60.000000 CY 

   0.00007313        18688.    255562410.    12.8102230     0.0009367     -0.002573     2.9485999    -60.000000 CY 

   0.00007438        18883.    253882540.    12.7948407     0.0009516     -0.002618     2.9800401    -60.000000 CY 

   0.00007938        19489.    245531048.    12.6999095     0.0010081     -0.002802     3.0949056    -60.000000 CY 

   0.00008438        20079.    237972612.    12.6137774     0.0010643     -0.002986     3.2025274    -60.000000 CY 

   0.00008938        20535.    229757769.    12.5067018     0.0011178     -0.003172     3.2984899    -60.000000 CY 

   0.00009438        20875.    221192930.    12.3854525     0.0011689     -0.003361     3.3843083    -60.000000 CY 
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   0.00009938        21213.    213463106.    12.2789138     0.0012202     -0.003550     3.4649133    -60.000000 CY 

    0.0001044        21547.    206438435.    12.1819528     0.0012715     -0.003739     3.5397641    -60.000000 CY 

    0.0001094        21877.    200014059.    12.0938399     0.0013228     -0.003927     3.6089859    -60.000000 CY 

    0.0001144        22111.    193323562.    11.9889836     0.0013712     -0.004119     3.6691787    -60.000000 CY 

    0.0001194        22280.    186638116.    11.8767045     0.0014178     -0.004312     3.7221526    -60.000000 CY 

    0.0001244        22445.    180460838.    11.7744527     0.0014644     -0.004506     3.7706548    -60.000000 CY 

    0.0001294        22606.    174731793.    11.6754626     0.0015105     -0.004699     3.8141365    -60.000000 CY 

    0.0001344        22765.    169413804.    11.5876449     0.0015571     -0.004893     3.8531402    -60.000000 CY 

    0.0001394        22922.    164464948.    11.5062603     0.0016037     -0.005086     3.8877142    -60.000000 CY 

    0.0001444        23078.    159846639.    11.4320892     0.0016505     -0.005279     3.9177934    -60.000000 CY 

    0.0001494        23232.    155525385.    11.3644427     0.0016976     -0.005472     3.9433102    -60.000000 CY 

    0.0001544        23383.    151470862.    11.3026584     0.0017448     -0.005665     3.9641908    -60.000000 CY 

    0.0001594        23525.    147608799.    11.2414352     0.0017916     -0.005858     3.9801384    -60.000000 CY 

    0.0001644        23630.    143755609.    11.1715110     0.0018363     -0.006054     3.9910141    -60.000000 CY 

    0.0001694        23698.    139912418.    11.0942320     0.0018791     -0.006251     3.9974275    -60.000000 CY 

    0.0001744        23759.    136253145.    11.0194080     0.0019215     -0.006448     3.9999541    -60.000000 CY 

    0.0001794        23819.    132787836.    10.9523905     0.0019646     -0.006645     3.9970947    -60.000000 CY 

    0.0001844        23877.    129504191.    10.8889215     0.0020076     -0.006842     3.9998545    -60.000000 CY 

    0.0001894        23934.    126386076.    10.8301201     0.0020510     -0.007039     3.9955991    -60.000000 CY 

    0.0001944        23989.    123417861.    10.7733170     0.0020941     -0.007236     3.9992714    -60.000000 CY 

    0.0001994        24042.    120587584.    10.7180361     0.0021369     -0.007433     3.9964296    -60.000000 CY 

    0.0002044        24094.    117889587.    10.6663147     0.0021799     -0.007630     3.9972314    -60.000000 CY 

    0.0002094        24144.    115316514.    10.6185260     0.0022233     -0.007827     3.9997550    -60.000000 CY 

    0.0002144        24194.    112857897.    10.5731389     0.0022666     -0.008023     3.9936231    -60.000000 CY 

    0.0002194        24242.    110506832.    10.5320291     0.0023105     -0.008220     3.9972283    -60.000000 CY 

    0.0002244        24290.    108257343.    10.4921637     0.0023542     -0.008416     3.9996909    -60.000000 CY 

    0.0002294        24337.    106101361.    10.4555841     0.0023982     -0.008612     3.9947602    -60.000000 CY 

    0.0002344        24383.    104033325.    10.4223230     0.0024427     -0.008807     3.9956382    -60.000000 CY 

    0.0002394        24428.    102049130.    10.3903162     0.0024872     -0.009003     3.9989169    -60.000000 CY 

    0.0002444        24473.    100143552.    10.3602475     0.0025318     -0.009198     3.9998856    -60.000000 CY 

    0.0002494        24516.     98309533.    10.3324227     0.0025766     -0.009393     3.9913590    -60.000000 CY 

    0.0002544        24558.     96544033.    10.3048268     0.0026213     -0.009589     3.9961354    -60.000000 CY 

    0.0002594        24600.     94843373.    10.2776120     0.0026658     -0.009784     3.9990040    -60.000000 CY 

    0.0002644        24641.     93205224.    10.2519624     0.0027104     -0.009980     3.9999994    -60.000000 CY 

    0.0002694        24679.     91615398.    10.2269853     0.0027549     -0.010175     3.9911670    -60.000000 CY 

    0.0002744        24714.     90075033.    10.2021085     0.0027992     -0.010371     3.9937170    -60.000000 CY 

    0.0003044        24845.     81626799.    10.0410468     0.0030562     -0.011554     3.9942059    -60.000000 CYT

    0.0003344        24899.     74464324.     9.8856466     0.0033055     -0.012744     3.9874878    -60.000000 CYT

    0.0003644        24943.     68454816.     9.7516667     0.0035533     -0.013937     3.9982927    -60.000000 CYT

    0.0003944        24981.     63343749.     9.6380868     0.0038010     -0.015129     3.9941136    60.0000000 CYT

--------------------------------------------------------------------------------
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   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                 0.000             24816.532           0.00300000     -0.01129491

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65             0.0000        24817.        0.0000        16131.    261665936.

 

   1       0.75             0.0000        24817.        0.0000        18612.    256012307.

 

   1       0.90             0.0000        24817.        0.0000        22335.    184579402.

--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    
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Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       17.0000        0.00      N.A.        No            0.00       4331.

  2       18.9000      1.9524      Yes         No           4331.     287322.

  3       31.9000      8.6646      No          No         291653.     881702.

  4       51.9000     34.9000      No          No        1173355.        0.00

  5       62.7000     45.7000      No          No            0.00        0.00

  6      101.9000     84.9000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     0.4051   9.70E-06  -1.65E-07   -0.00118       0.00   1.21E+12       0.00       0.00     2.3419

    0.4900     0.3981    40.4851    34.4261   -0.00118       0.00   1.21E+12       0.00       0.00     9.3676

    0.9800     0.3911   404.8510   117.0487   -0.00118       0.00   1.21E+12       0.00       0.00    18.7353

    1.4700     0.3842      1417.   254.7532   -0.00118       0.00   1.21E+12       0.00       0.00    28.1029

    1.9600     0.3772      3401.   447.5393   -0.00118       0.00   1.21E+12       0.00       0.00    37.4706

    2.4500     0.3703      6680.   695.4073   -0.00118       0.00   1.21E+12       0.00       0.00    46.8382

    2.9400     0.3633     11579.   998.3570   -0.00118       0.00   1.21E+12       0.00       0.00    56.2059

    3.4300     0.3564     18421.      1356.   -0.00118       0.00   1.21E+12       0.00       0.00    65.5735
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    3.9200     0.3494     27530.      1770.   -0.00118       0.00   1.21E+12       0.00       0.00    74.9412

    4.4100     0.3425     39230.      2238.   -0.00118       0.00   1.21E+12       0.00       0.00    84.3088

    4.9000     0.3355     53845.      2761.   -0.00118       0.00   1.21E+12       0.00       0.00    93.6765

    5.3900     0.3286     71699.      3339.   -0.00118       0.00   1.21E+12       0.00       0.00   103.0441

    5.8800     0.3216     93116.      3973.   -0.00118       0.00   1.21E+12       0.00       0.00   112.4118

    6.3700     0.3147    118419.      4661.   -0.00118       0.00   1.21E+12       0.00       0.00   121.7794

    6.8600     0.3077    147933.      5405.   -0.00118       0.00   1.21E+12       0.00       0.00   131.1471

    7.3500     0.3008    181981.      6204.   -0.00118       0.00   1.21E+12       0.00       0.00   140.5147

    7.8400     0.2939    220887.      7057.   -0.00118       0.00   1.21E+12       0.00       0.00   149.8824

    8.3300     0.2869    264975.      7966.   -0.00118       0.00   1.21E+12       0.00       0.00   159.2500

    8.8200     0.2800    314569.      8930.   -0.00118       0.00   1.21E+12       0.00       0.00   168.6176

    9.3100     0.2731    369993.      9949.   -0.00117       0.00   1.21E+12       0.00       0.00   177.9853

    9.8000     0.2662    431571.     11023.   -0.00117       0.00   1.21E+12       0.00       0.00   187.3529

   10.2900     0.2593    499627.     12152.   -0.00117       0.00   1.21E+12       0.00       0.00   196.7206

   10.7800     0.2525    574484.     13337.   -0.00117       0.00   1.21E+12       0.00       0.00   206.0882

   11.2700     0.2456    656466.     14576.   -0.00116       0.00   1.21E+12       0.00       0.00   215.4559

   11.7600     0.2388    745897.     15870.   -0.00116       0.00   1.21E+12       0.00       0.00   224.8235

   12.2500     0.2320    843102.     17220.   -0.00116       0.00   1.21E+12       0.00       0.00   234.1912

   12.7400     0.2252    948404.     18625.   -0.00115       0.00   1.21E+12       0.00       0.00   243.5588

   13.2300     0.2184   1062127.     20084.   -0.00115       0.00   1.21E+12       0.00       0.00   252.9265

   13.7200     0.2117   1184594.     21599.   -0.00114       0.00   1.21E+12       0.00       0.00   262.2941

   14.2100     0.2050   1316130.     23169.   -0.00114       0.00   1.21E+12       0.00       0.00   271.6618

   14.7000     0.1983   1457059.     24794.   -0.00113       0.00   1.21E+12       0.00       0.00   281.0294

   15.1900     0.1917   1607704.     26474.   -0.00112       0.00   1.20E+12       0.00       0.00   290.3971

   15.6800     0.1851   1768389.     28209.   -0.00111       0.00   1.20E+12       0.00       0.00   299.7647

   16.1700     0.1786   1939439.     29999.   -0.00110       0.00   1.20E+12       0.00       0.00   309.1324

   16.6600     0.1721   2121176.     31844.   -0.00109       0.00   1.20E+12       0.00       0.00   318.5000

   17.1500     0.1657   2313926.     32940.   -0.00108       0.00   1.20E+12     -8.693   308.4406    62.8341

   17.6400     0.1594   2508547.     32986.   -0.00107       0.00   1.20E+12    -38.423      1418.       0.00

   18.1300     0.1531   2701840.     32669.   -0.00106       0.00   1.20E+12    -69.541      2671.       0.00

   18.6200     0.1469   2892729.     32166.   -0.00105       0.00   1.20E+12   -101.214      4051.       0.00

   19.1100     0.1408   3080118.     31489.   -0.00103       0.00   1.20E+12   -129.188      5394.       0.00

   19.6000     0.1348   3263041.     30636.   -0.00102       0.00   1.20E+12   -161.004      7023.       0.00

   20.0900     0.1289   3440397.     29615.  -9.99E-04       0.00   1.20E+12   -186.378      8503.       0.00

   20.5800     0.1231   3611309.     28461.  -9.82E-04       0.00   1.20E+12   -206.175      9852.       0.00

   21.0700     0.1173   3775092.     27197.  -9.63E-04       0.00   1.20E+12   -223.500     11200.       0.00

   21.5600     0.1117   3931149.     25839.  -9.44E-04       0.00   1.20E+12   -238.435     12548.       0.00

   22.0500     0.1062   4078961.     24400.  -9.25E-04       0.00   1.20E+12   -251.065     13897.       0.00

   22.5400     0.1009   4218094.     22893.  -9.04E-04       0.00   1.19E+12   -261.480     15245.       0.00

   23.0300    0.09559   4348185.     21331.  -8.83E-04       0.00   1.19E+12   -269.773     16594.       0.00

   23.5200    0.09046   4468950.     19727.  -8.62E-04       0.00   1.19E+12   -276.039     17942.       0.00

   24.0100    0.08546   4580170.     18091.  -8.39E-04       0.00   1.19E+12   -280.376     19290.       0.00

   24.5000    0.08059   4681697.     16435.  -8.16E-04       0.00   1.19E+12   -282.885     20639.       0.00
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   24.9900    0.07586   4773443.     14769.  -7.93E-04       0.00   1.19E+12   -283.668     21987.       0.00

   25.4800    0.07127   4855381.     13104.  -7.69E-04       0.00   1.19E+12   -282.830     23336.       0.00

   25.9700    0.06681   4927541.     11447.  -7.45E-04       0.00   1.19E+12   -280.476     24684.       0.00

   26.4600    0.06250   4990004.      9809.  -7.21E-04       0.00   1.19E+12   -276.712     26032.       0.00

   26.9500    0.05834   5042899.      8197.  -6.96E-04       0.00   1.19E+12   -271.645     27381.       0.00

   27.4400    0.05432   5086402.      6618.  -6.71E-04       0.00   1.19E+12   -265.382     28729.       0.00

   27.9300    0.05044   5120730.      5079.  -6.46E-04       0.00   1.19E+12   -258.031     30078.       0.00

   28.4200    0.04672   5146137.      3587.  -6.21E-04       0.00   1.19E+12   -249.698     31426.       0.00

   28.9100    0.04315   5162911.      2146.  -5.95E-04       0.00   1.19E+12   -240.490     32774.       0.00

   29.4000    0.03972   5171369.   760.8514  -5.70E-04       0.00   1.19E+12   -230.513     34123.       0.00

   29.8900    0.03645   5171858.   -563.277  -5.44E-04       0.00   1.19E+12   -219.871     35471.       0.00

   30.3800    0.03332   5164745.     -1823.  -5.19E-04       0.00   1.19E+12   -208.667     36820.       0.00

   30.8700    0.03035   5150418.     -3016.  -4.93E-04       0.00   1.19E+12   -197.004     38168.       0.00

   31.3600    0.02753   5129279.     -4139.  -4.68E-04       0.00   1.19E+12   -184.982     39516.       0.00

   31.8500    0.02485   5101744.     -5190.  -4.42E-04       0.00   1.19E+12   -172.698     40865.       0.00

   32.3400    0.02232   5068239.     -7109.  -4.17E-04       0.00   1.19E+12   -479.743    126373.       0.00

   32.8300    0.01994   5018147.     -9913.  -3.92E-04       0.00   1.19E+12   -474.270    139845.       0.00

   33.3200    0.01771   4951657.    -12684.  -3.68E-04       0.00   1.19E+12   -468.014    155419.       0.00

   33.8100    0.01562   4868986.    -15415.  -3.44E-04       0.00   1.19E+12   -460.929    173565.       0.00

   34.3000    0.01367   4770378.    -18102.  -3.20E-04       0.00   1.19E+12   -452.959    194902.       0.00

   34.7900    0.01185   4656110.    -20739.  -2.97E-04       0.00   1.19E+12   -444.032    220263.       0.00

   35.2800    0.01018   4526489.    -23320.  -2.74E-04       0.00   1.19E+12   -434.056    250789.       0.00

   35.7700    0.00863   4381862.    -25840.  -2.52E-04       0.00   1.19E+12   -422.910    288106.       0.00

   36.2600    0.00721   4222612.    -28290.  -2.31E-04       0.00   1.19E+12   -410.429    334603.       0.00

   36.7500    0.00592   4049172.    -30662.  -2.11E-04       0.00   1.20E+12   -396.380    393970.       0.00

   37.2400    0.00474   3862028.    -32946.  -1.91E-04       0.00   1.20E+12   -380.419    472257.       0.00

   37.7300    0.00367   3661731.    -35128.  -1.73E-04       0.00   1.20E+12   -362.011    580206.       0.00

   38.2200    0.00271   3448917.    -37193.  -1.55E-04       0.00   1.20E+12   -340.254    739155.       0.00

   38.7100    0.00184   3224340.    -39115.  -1.39E-04       0.00   1.20E+12   -313.430    999295.       0.00

   39.2000    0.00107   2988925.    -40852.  -1.24E-04       0.00   1.20E+12   -277.568   1518494.       0.00

   39.6900   3.92E-04   2743914.    -41997.  -1.09E-04       0.00   1.20E+12   -111.584   1675891.       0.00

   40.1800  -2.13E-04   2495046.    -42144.  -9.67E-05       0.00   1.20E+12    61.4603   1698385.       0.00

   40.6700  -7.45E-04   2248302.    -41322.  -8.51E-05       0.00   1.20E+12   218.1140   1720876.       0.00

   41.1600   -0.00121   2009099.    -39793.  -7.47E-05       0.00   1.20E+12   302.0169   1463888.       0.00

   41.6500   -0.00162   1780338.    -37938.  -6.54E-05       0.00   1.20E+12   328.9803   1191701.       0.00

   42.1400   -0.00198   1562952.    -35941.  -5.72E-05       0.00   1.21E+12   350.2176   1038871.       0.00

   42.6300   -0.00230   1357674.    -33830.  -5.01E-05       0.00   1.21E+12   367.8989    942020.       0.00

   43.1200   -0.00257   1165116.    -31621.  -4.40E-05       0.00   1.21E+12   383.1560    876084.       0.00

   43.6100   -0.00281    985805.    -29329.  -3.87E-05       0.00   1.21E+12   396.6697    829019.       0.00

   44.1000   -0.00303    820209.    -26960.  -3.43E-05       0.00   1.21E+12   408.8909    794259.       0.00

   44.5900   -0.00322    668750.    -24523.  -3.07E-05       0.00   1.21E+12   420.1397    767879.       0.00

   45.0800   -0.00339    531817.    -22022.  -2.78E-05       0.00   1.21E+12   430.6543    747373.       0.00

   45.5700   -0.00354    409774.    -19460.  -2.55E-05       0.00   1.21E+12   440.6187    731054.       0.00
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   46.0600   -0.00369    302965.    -16841.  -2.38E-05       0.00   1.21E+12   450.1785    717740.       0.00

   46.5500   -0.00382    211721.    -14167.  -2.25E-05       0.00   1.21E+12   459.4498    706583.       0.00

   47.0400   -0.00395    136362.    -11439.  -2.17E-05       0.00   1.21E+12   468.5256    696965.       0.00

   47.5300   -0.00408     77202.     -8657.  -2.11E-05       0.00   1.21E+12   477.4787    688438.       0.00

   48.0200   -0.00420     34550.     -5824.  -2.09E-05       0.00   1.21E+12   486.3640    680682.       0.00

   48.5100   -0.00432      8714.     -2938.  -2.08E-05       0.00   1.21E+12   495.2201    673483.       0.00

   49.0000   -0.00445       0.00       0.00  -2.07E-05       0.00   1.21E+12   504.0701    333354.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     0.40505078 inches

Computed slope at pile head      =     -0.0011826 radians

Maximum bending moment           =       5171858. inch-lbs

Maximum shear force              =        -42144. lbs

Depth of maximum bending moment  =    29.89000000 feet below pile head

Depth of maximum shear force     =    40.18000000 feet below pile head

Number of iterations             =             19

Number of zero deflection points =              1

Pile deflection at ground        =     0.16768507 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 
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    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   49.00000    0.40505078      5171858.       -42144.

   46.55000    0.42648194      5012305.       -44715.

   44.10000    0.48297245      4795569.       -45519.

   41.65000    0.61515193      4631871.       -46215.

   39.20000    1.04136470      4431718.       -47597.

   36.75000    2.18361545      4209908.       -49608.

   34.30000    5.51180001      3946839.       -53036.

   31.85000   30.22092250      3908533.       -68591.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     1.6958  -1.32E-04       0.00   -0.00509       0.00   1.21E+12       0.00       0.00     3.5165

    0.4900     1.6659    60.7899    51.6921   -0.00509       0.00   1.21E+12       0.00       0.00    14.0659

    0.9800     1.6359   607.8993   175.7532   -0.00509       0.00   1.21E+12       0.00       0.00    28.1318

    1.4700     1.6060      2128.   382.5217   -0.00509       0.00   1.21E+12       0.00       0.00    42.1976

    1.9600     1.5760      5106.   671.9975   -0.00509       0.00   1.21E+12       0.00       0.00    56.2635

    2.4500     1.5460     10030.      1044.   -0.00509       0.00   1.21E+12       0.00       0.00    70.3294

    2.9400     1.5161     17386.      1499.   -0.00509       0.00   1.21E+12       0.00       0.00    84.3953

    3.4300     1.4861     27659.      2037.   -0.00509       0.00   1.21E+12       0.00       0.00    98.4612

    3.9200     1.4562     41337.      2657.   -0.00509       0.00   1.21E+12       0.00       0.00   112.5271

    4.4100     1.4262     58905.      3360.   -0.00509       0.00   1.21E+12       0.00       0.00   126.5929

    4.9000     1.3963     80851.      4146.   -0.00509       0.00   1.21E+12       0.00       0.00   140.6588

    5.3900     1.3663    107659.      5014.   -0.00509       0.00   1.21E+12       0.00       0.00   154.7247

    5.8800     1.3364    139817.      5965.   -0.00509       0.00   1.21E+12       0.00       0.00   168.7906

    6.3700     1.3064    177811.      6999.   -0.00509       0.00   1.21E+12       0.00       0.00   182.8565

    6.8600     1.2765    222126.      8116.   -0.00509       0.00   1.21E+12       0.00       0.00   196.9224

    7.3500     1.2465    273251.      9315.   -0.00509       0.00   1.21E+12       0.00       0.00   210.9882
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    7.8400     1.2166    331670.     10597.   -0.00509       0.00   1.21E+12       0.00       0.00   225.0541

    8.3300     1.1867    397870.     11962.   -0.00509       0.00   1.21E+12       0.00       0.00   239.1200

    8.8200     1.1568    472338.     13409.   -0.00508       0.00   1.21E+12       0.00       0.00   253.1859

    9.3100     1.1269    555559.     14939.   -0.00508       0.00   1.21E+12       0.00       0.00   267.2518

    9.8000     1.0970    648021.     16552.   -0.00508       0.00   1.21E+12       0.00       0.00   281.3176

   10.2900     1.0672    750209.     18247.   -0.00508       0.00   1.21E+12       0.00       0.00   295.3835

   10.7800     1.0373    862609.     20026.   -0.00507       0.00   1.21E+12       0.00       0.00   309.4494

   11.2700     1.0075    985709.     21886.   -0.00507       0.00   1.21E+12       0.00       0.00   323.5153

   11.7600     0.9778   1119994.     23830.   -0.00506       0.00   1.21E+12       0.00       0.00   337.5812

   12.2500     0.9480   1265950.     25856.   -0.00506       0.00   1.21E+12       0.00       0.00   351.6471

   12.7400     0.9183   1424065.     27965.   -0.00505       0.00   1.21E+12       0.00       0.00   365.7129

   13.2300     0.8886   1594824.     30157.   -0.00504       0.00   1.21E+12       0.00       0.00   379.7788

   13.7200     0.8590   1778713.     32432.   -0.00503       0.00   1.20E+12       0.00       0.00   393.8447

   14.2100     0.8294   1976220.     34789.   -0.00503       0.00   1.20E+12       0.00       0.00   407.9106

   14.7000     0.7999   2187830.     37229.   -0.00501       0.00   1.20E+12       0.00       0.00   421.9765

   15.1900     0.7704   2414029.     39751.   -0.00500       0.00   1.20E+12       0.00       0.00   436.0424

   15.6800     0.7411   2655304.     42357.   -0.00499       0.00   1.20E+12       0.00       0.00   450.1082

   16.1700     0.7118   2912142.     45045.   -0.00498       0.00   1.20E+12       0.00       0.00   464.1741

   16.6600     0.6825   3185028.     47815.   -0.00496       0.00   1.20E+12       0.00       0.00   478.2400

   17.1500     0.6534   3474448.     49462.   -0.00495       0.00   1.20E+12    -12.413   111.7037    94.3479

   17.6400     0.6244   3766702.     49541.   -0.00493       0.00   1.20E+12    -55.208   519.9313       0.00

   18.1300     0.5954   4057047.     49083.   -0.00491       0.00   1.20E+12   -100.578   993.2295       0.00

   18.6200     0.5666   4343915.     48354.   -0.00489       0.00   1.19E+12   -147.398      1530.       0.00

   19.1100     0.5379   4625686.     47364.   -0.00487       0.00   1.19E+12   -189.273      2069.       0.00

   19.6000     0.5094   4900913.     46114.   -0.00484       0.00   1.19E+12   -235.983      2724.       0.00

   20.0900     0.4810   5167982.     44592.   -0.00482       0.00   1.19E+12   -281.472      3441.       0.00

   20.5800     0.4527   5425318.     42810.   -0.00475       0.00   2.68E+11   -324.861      4219.       0.00

   21.0700     0.4252   5671423.     40779.   -0.00462       0.00   2.67E+11   -365.773      5058.       0.00

   21.5600     0.3984   5904881.     38515.   -0.00450       0.00   2.67E+11   -404.465      5970.       0.00

   22.0500     0.3723   6124355.     36034.   -0.00436       0.00   2.67E+11   -439.400      6940.       0.00

   22.5400     0.3470   6328638.     33360.   -0.00423       0.00   2.67E+11   -469.958      7963.       0.00

   23.0300     0.3226   6516671.     30519.   -0.00409       0.00   2.67E+11   -496.371      9048.       0.00

   23.5200     0.2990   6687543.     27526.   -0.00394       0.00   2.67E+11   -521.859     10263.       0.00

   24.0100     0.2763   6840372.     24397.   -0.00379       0.00   2.67E+11   -542.389     11545.       0.00

   24.5000     0.2544   6974449.     21163.   -0.00364       0.00   2.67E+11   -557.551     12887.       0.00

   24.9900     0.2335   7089248.     17855.   -0.00348       0.00   2.67E+11   -567.465     14292.       0.00

   25.4800     0.2134   7184427.     14491.   -0.00333       0.00   2.67E+11   -577.003     15896.       0.00

   25.9700     0.1943   7259657.     11085.   -0.00317       0.00   2.67E+11   -581.273     17587.       0.00

   26.4600     0.1762   7314790.      7671.   -0.00301       0.00   2.67E+11   -580.102     19360.       0.00

   26.9500     0.1590   7349866.      4280.   -0.00284       0.00   2.67E+11   -573.381     21206.       0.00

   27.4400     0.1427   7365118.   939.8873   -0.00268       0.00   2.67E+11   -562.573     23175.       0.00

   27.9300     0.1274   7360919.     -2319.   -0.00252       0.00   2.67E+11   -545.753     25180.       0.00

   28.4200     0.1131   7337852.     -5461.   -0.00236       0.00   2.67E+11   -522.982     27189.       0.00

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



   28.9100    0.09972   7296702.     -8452.   -0.00220       0.00   2.67E+11   -494.442     29156.       0.00

   29.4000    0.08727   7238457.    -11287.   -0.00204       0.00   2.67E+11   -469.888     31658.       0.00

   29.8900    0.07577   7163966.    -13966.   -0.00188       0.00   2.67E+11   -441.344     34249.       0.00

   30.3800    0.06520   7074216.    -16464.   -0.00172       0.00   2.67E+11   -408.266     36820.       0.00

   30.8700    0.05554   6970351.    -18724.   -0.00157       0.00   2.67E+11   -360.537     38168.       0.00

   31.3600    0.04679   6854020.    -20709.   -0.00141       0.00   2.67E+11   -314.451     39516.       0.00

   31.8500    0.03893   6726817.    -22428.   -0.00126       0.00   2.67E+11   -270.524     40865.       0.00

   32.3400    0.03193   6590261.    -24766.   -0.00112       0.00   2.67E+11   -524.642     96607.       0.00

   32.8300    0.02579   6435566.    -27796.  -9.73E-04       0.00   2.67E+11   -505.755    115296.       0.00

   33.3200    0.02049   6263385.    -30710.  -8.33E-04       0.00   2.67E+11   -485.370    139306.       0.00

   33.8100    0.01599   6074422.    -33500.  -6.98E-04       0.00   2.67E+11   -463.660    170480.       0.00

   34.3000    0.01228   5869428.    -36159.  -5.66E-04       0.00   2.67E+11   -441.018    211121.       0.00

   34.7900    0.00933   5649187.    -38686.  -4.40E-04       0.00   2.67E+11   -418.249    263504.       0.00

   35.2800    0.00711   5414485.    -41082.  -3.18E-04       0.00   2.68E+11   -396.865    328038.       0.00

   35.7700    0.00559   5166061.    -43364.  -2.46E-04       0.00   1.19E+12   -379.437    398827.       0.00

   36.2600    0.00422   4904519.    -45536.  -2.21E-04       0.00   1.19E+12   -359.037    499733.       0.00

   36.7500    0.00300   4630563.    -47574.  -1.97E-04       0.00   1.19E+12   -334.397    656033.       0.00

   37.2400    0.00190   4345046.    -49448.  -1.75E-04       0.00   1.19E+12   -302.897    935397.       0.00

   37.7300   9.37E-04   4049056.    -51081.  -1.55E-04       0.00   1.20E+12   -252.633   1585890.       0.00

   38.2200   8.64E-05   3744331.    -51893.  -1.35E-04       0.00   1.20E+12    -23.647   1608394.       0.00

   38.7100  -6.56E-04   3438789.    -51428.  -1.18E-04       0.00   1.20E+12   181.8414   1630896.       0.00

   39.2000   -0.00130   3139534.    -50038.  -1.02E-04       0.00   1.20E+12   291.1314   1318433.       0.00

   39.6900   -0.00185   2850345.    -48234.  -8.69E-05       0.00   1.20E+12   322.4263   1024428.       0.00

   40.1800   -0.00232   2572303.    -46269.  -7.37E-05       0.00   1.20E+12   345.7767    876063.       0.00

   40.6700   -0.00272   2306216.    -44181.  -6.17E-05       0.00   1.20E+12   364.4325    788717.       0.00

   41.1600   -0.00305   2052730.    -41993.  -5.11E-05       0.00   1.20E+12   379.9216    733238.       0.00

   41.6500   -0.00332   1812379.    -39720.  -4.16E-05       0.00   1.20E+12   393.1024    696749.       0.00

   42.1400   -0.00354   1585619.    -37375.  -3.33E-05       0.00   1.21E+12   404.5151    672626.       0.00

   42.6300   -0.00371   1372845.    -34967.  -2.61E-05       0.00   1.21E+12   414.5293    657084.       0.00

   43.1200   -0.00384   1174403.    -32504.  -1.99E-05       0.00   1.21E+12   423.4141    647786.       0.00

   43.6100   -0.00394    990601.    -29991.  -1.46E-05       0.00   1.21E+12   431.3753    643192.       0.00

   44.1000   -0.00402    821713.    -27433.  -1.02E-05       0.00   1.21E+12   438.5779    642230.       0.00

   44.5900   -0.00406    667988.    -24835.  -6.60E-06       0.00   1.21E+12   445.1583    644112.       0.00

   45.0800   -0.00409    529655.    -22199.  -3.68E-06       0.00   1.21E+12   451.2323    648239.       0.00

   45.5700   -0.00411    406923.    -19530.  -1.40E-06       0.00   1.21E+12   456.8999    654132.       0.00

   46.0600   -0.00411    299988.    -16827.   3.17E-07       0.00   1.21E+12   462.2484    661398.       0.00

   46.5500   -0.00410    209034.    -14094.   1.55E-06       0.00   1.21E+12   467.3542    669706.       0.00

   47.0400   -0.00409    134240.    -11332.   2.39E-06       0.00   1.21E+12   472.2832    678776.       0.00

   47.5300   -0.00408     75774.     -8541.   2.90E-06       0.00   1.21E+12   477.0911    688374.       0.00

   48.0200   -0.00406     33803.     -5721.   3.17E-06       0.00   1.21E+12   481.8229    698310.       0.00

   48.5100   -0.00404      8491.     -2874.   3.27E-06       0.00   1.21E+12   486.5119    708443.       0.00

   49.0000   -0.00402       0.00       0.00   3.29E-06       0.00   1.21E+12   491.1789    359341.       0.00
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* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     1.69583369 inches

Computed slope at pile head      =     -0.0050949 radians

Maximum bending moment           =       7365118. inch-lbs

Maximum shear force              =        -51893. lbs

Depth of maximum bending moment  =    27.44000000 feet below pile head

Depth of maximum shear force     =    38.22000000 feet below pile head

Number of iterations             =             62

Number of zero deflection points =              1

Pile deflection at ground        =     0.66230906 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 2

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   49.00000    1.69583369      7365118.       -51893.

   46.55000    1.73842434      7328661.       -57707.

   44.10000    1.92917967      7202433.       -63758.

   41.65000    2.50024952      6974421.       -67991.

   39.20000    3.99434032      6649063.       -70967.

   36.75000    8.59309324      6403321.       -76164.
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--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb       0.00  M, in-lb        0.00       0.00     0.4051   -0.00118    -42144.   5171858.

  2  V, lb       0.00  M, in-lb        0.00       0.00     1.6958   -0.00509    -51893.   7365118.

Maximum pile-head deflection = 1.6958336934 inches

Maximum pile-head rotation   = -0.0050949150 radians = -0.291917 deg. 

The analysis ended normally. 
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Bending Moment (in-kips)
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Shear Force (kips)
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Forward Abutment
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Section within Abutment/Wingwalls, 12.5' height, horizontal
backslope, during construction (prior to abutment construction,
includes 250 psf construction traffic, free-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

721.1 at Outside Edge of Shoulder at Outside Edge of Shoulder

710.0 at C/L of Wall at C/L of Wall

702.3 at C/L of Wall

697.5 at C/L of Wall Backfill Slope Angle = H:1V

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 710.0 7.7 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 702.3 4.8 0 36.5 125

Bottom of Wall 697.5

Weighted Value 12.5 155 31 125

Earth Pressure Coefficients
Deg

34

0.0

90

0.00

0.00 Perpendicular to wall

Backfill Condition HORIZONTAL

Horz. Backslope Dist. 0.0 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 12.5 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 0.0 feet (Top of Backfill - Top of Wall)

I = 0.00 degrees

Active Earth Coefficient

Ka =

Ka = 0.280

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.437

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 697.5 12.5 0 36.5 62.6 N/A 125

Very Stiff Cohesive 696.3 13.7 4000 0 62.6 0.005 N/A

Medium Dense Granular 693.8 16.2 0 33 59.6 N/A 60

Medium Dense Silt 686.3 23.7 0 33 62.6 N/A 60

Medium Stiff to Stiff Cohesive 675.3 34.7 1700 0 57.6 0.007 N/A

Stiff to Very Stiff Cohesive 645.8 64.2 2700 0 59.6 0.005 N/A

Medium Stiff to Stiff Silt 633.3 76.7 1400 0 55.6 0.007 N/A

Very Stiff to Hard Silt 602.8 107.2 3300 0 72.6 0.005 N/A

Bedrock 587.8 122.2 N/A N/A N/A N/A N/A

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 155 psf and φ' = 31°.  The parameters were converted to equivalent soil 

strength parameters c' = 0 psf and φ'= 34° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in 

cohesion up to 150 psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.280

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 35 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

12.5 feet

P = 1/2 * GH * H
2

P = 2730 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  11376 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 1820 lbs/foot per shaft (Earth - Service Limit)

w = 152 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 228 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

YES Traffic surcharge included to consider construction

250 psf equipment loading.

Ps =  Ka * qs * H

Ps =  874 lbs/foot (surcharge resolved to distributed load)

Ps =  3640 lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 291 lbs/foot per shaft (surcharge - unfactored)

w = 24 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 42 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 24 42

12.5 176 270

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 23.353

2017.39

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 12 Deflection Criteria

1.03% in Pile Length Above Rock = 46 ft Exposed Wall Height = 12.5 ft

60 ksi Pile Length Above Rock = 552 in Exposed Wall Height = 150 in

29000000 psi

 1% Exposed Wall Height 1.5 in

Concrete Properties Other Deflection Criteria 2.00 in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 1.50 in 0.050 in

Shaft Geometry

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall. However, due to the abutment and wingwalls on top of the drilled shaft wall, deflections have been further 

limited to 2 inches.

(from LPILE)

kips

in*kips

Percent Steel

Yield Strength of Steel

Modulus of Elasticity of Steel (Es)

�� =

�� =

� =
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================================================================================

                            LPile for Version 2022-12.012

                             License ID : 202613844

                        License Type : (Network License)

 

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2024 by Ensoft, Inc.

                               All Rights Reserved

                This software is licensed for exclusive use by:

                                       HDR

                          LPILE Global, Global License

 

================================================================================

 

This model was prepared by:

abaratta

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

4a. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Const. No Abt.lp12d

Name of output report file:   

4a. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Const. No Abt.lp12o

Name of plot output file:     

4a. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Const. No Abt.lp12p

Name of runtime message file: 

4a. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Const. No Abt.lp12r

Load Case 1 = Service Case
Load Case 2 = Strength Case
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--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 9, 2025                Time:  14:45:11

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                          

                                                                                                                    

                      

Job Number:                                                                                                         

                                                                                                                    

                      

Client:                                                                                                             

                                                                                                                    

                      

Engineer: HDR                                                                                                       

                                                                                                                    

                      

Description: Fwd. Abt., 12.5' Ht., 4' Dia., Const. w/o Abt. Load                                                    

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
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 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       46.000 ft

Depth of ground surface below top of pile              =      12.5000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            46.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    46.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 8 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    12.500000 ft

   Distance from top of pile to bottom of layer        =    13.700000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    36.500000 deg.

   Friction angle at bottom of layer                   =    36.500000 deg.

   Subgrade k at top of layer                          =   125.000000 pci

   Subgrade k at bottom of layer                       =   125.000000 pci

Layer 2 is stiff clay without free water

   Distance from top of pile to top of layer           =    13.700000 ft

   Distance from top of pile to bottom of layer        =    16.200000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Undrained cohesion at top of layer                  =        4000. psf

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



   Undrained cohesion at bottom of layer               =        4000. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 3 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    16.200000 ft

   Distance from top of pile to bottom of layer        =    23.700000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 4 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    23.700000 ft

   Distance from top of pile to bottom of layer        =    34.700000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    34.700000 ft

   Distance from top of pile to bottom of layer        =    64.200000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1700. psf

   Undrained cohesion at bottom of layer               =        1700. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water
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   Distance from top of pile to top of layer           =    64.200000 ft

   Distance from top of pile to bottom of layer        =    76.700000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Undrained cohesion at top of layer                  =        2700. psf

   Undrained cohesion at bottom of layer               =        2700. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 7 is stiff clay without free water

   Distance from top of pile to top of layer           =    76.700000 ft

   Distance from top of pile to bottom of layer        =   107.200000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1400. psf

   Undrained cohesion at bottom of layer               =        1400. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 8 is stiff clay without free water

   Distance from top of pile to top of layer           =   107.200000 ft

   Distance from top of pile to bottom of layer        =   122.000000 ft

   Effective unit weight at top of layer               =    72.600000 pcf

   Effective unit weight at bottom of layer            =    72.600000 pcf

   Undrained cohesion at top of layer                  =        3300. psf

   Undrained cohesion at bottom of layer               =        3300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

 (Depth of the lowest soil layer extends 76.000 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   
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 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              12.5000      62.6000       --          36.5000       --         125.0000   

          (Reese, et al.)        13.7000      62.6000       --          36.5000       --         125.0000   

  2         Stiff Clay           13.7000      62.6000        4000.       --          0.00500       --       

          w/o Free Water         16.2000      62.6000        4000.       --          0.00500       --       

  3            Sand              16.2000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        23.7000      59.6000       --          33.0000       --          60.0000   

  4            Sand              23.7000      62.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        34.7000      62.6000       --          33.0000       --          60.0000   

  5         Stiff Clay           34.7000      57.6000        1700.       --          0.00700       --       

          w/o Free Water         64.2000      57.6000        1700.       --          0.00700       --       

  6         Stiff Clay           64.2000      59.6000        2700.       --          0.00500       --       

          w/o Free Water         76.7000      59.6000        2700.       --          0.00500       --       

  7         Stiff Clay           76.7000      55.6000        1400.       --          0.00700       --       

          w/o Free Water        107.2000      55.6000        1400.       --          0.00700       --       

  8         Stiff Clay          107.2000      72.6000        3300.       --          0.00500       --       

          w/o Free Water        122.0000      72.6000        3300.       --          0.00500       --       

--------------------------------------------------------------------------------

                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult

 No.          ft

-----     ----------     ----------     ----------

  1           12.500         0.6500         1.0000

  2          122.200         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.
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--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              24.000

  2              12.500             176.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              42.000

  2              12.500             270.000

--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions

--------------------------------------------------------------------------------

Number of loads specified = 2

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

   2     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head
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Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    46.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in

Number of Reinforcing Bars                             =           12 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    18.720000 sq. in.

Area Ratio of Steel Reinforcement                      =         1.03 percent

Edge-to-Edge Bar Spacing                               =     8.577827 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =        11.44

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7212.047 kips    

Tensile Load for Cracking of Concrete                  =     -807.459 kips    

Nominal Axial Tensile Capacity                         =    -1123.200 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:
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     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.410000       1.560000      19.295000        0.00000

      2            1.410000       1.560000      16.709960       9.647500

      3            1.410000       1.560000       9.647500      16.709960

      4            1.410000       1.560000        0.00000      19.295000

      5            1.410000       1.560000       -9.64750      16.709960

      6            1.410000       1.560000      -16.70996       9.647500

      7            1.410000       1.560000      -19.29500        0.00000

      8            1.410000       1.560000      -16.70996       -9.64750

      9            1.410000       1.560000       -9.64750      -16.70996

     10            1.410000       1.560000        0.00000      -19.29500

     11            1.410000       1.560000       9.647500      -16.70996

     12            1.410000       1.560000      16.709960       -9.64750

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  8.578 inches

between bars 7 and 8.

Ratio of bar spacing to maximum aggregate size = 11.44

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1                0.000
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Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   742.9255266   1188680843.    23.9999803    0.00001500   -0.00001500     0.0627334     -0.361050    

   0.00000125         1482.   1185736482.    23.9999802    0.00003000   -0.00003000     0.1249711     -0.722101    

   0.00000188         2218.   1182792121.    23.9999801    0.00004500   -0.00004500     0.1867128     -1.083151    

   0.00000250         2950.   1179847760.    23.9999800    0.00006000   -0.00006000     0.2479588     -1.444201    

   0.00000313         3678.   1176903399.    23.9999799    0.00007500   -0.00007500     0.3087089     -1.805252    

   0.00000375         4402.   1173959038.    23.9999799    0.00009000   -0.00009000     0.3689632     -2.166302    

   0.00000438         5123.   1171014677.    23.9999798     0.0001050     -0.000105     0.4287216     -2.527353    

   0.00000500         5123.   1024637842.    11.6492821    0.00005825     -0.000182     0.2382851     -4.679254 C  

   0.00000563         5123.    910789193.    11.6532320    0.00006555     -0.000204     0.2676473     -5.263517 C  

   0.00000625         5123.    819710274.    11.6571911    0.00007286     -0.000227     0.2969148     -5.847634 C  

   0.00000688         5123.    745191158.    11.6611596    0.00008017     -0.000250     0.3260875     -6.431606 C  

   0.00000750         5123.    683091895.    11.6651375    0.00008749     -0.000273     0.3551652     -7.015433 C  

   0.00000813         5123.    630546364.    11.6691248    0.00009481     -0.000295     0.3841477     -7.599112 C  

   0.00000875         5123.    585507338.    11.6731215     0.0001021     -0.000318     0.4130349     -8.182645 C  

   0.00000938         5123.    546473516.    11.6771277     0.0001095     -0.000341     0.4418266     -8.766031 C  

   0.00001000         5123.    512318921.    11.6811435     0.0001168     -0.000363     0.4705226     -9.349268 C  

   0.00001063         5123.    482182514.    11.6851689     0.0001242     -0.000386     0.4991227     -9.932357 C  

   0.00001125         5123.    455394596.    11.6892039     0.0001315     -0.000408     0.5276268    -10.515297 C  
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   0.00001188         5123.    431426460.    11.6932486     0.0001389     -0.000431     0.5560347    -11.098087 C  

   0.00001250         5123.    409855137.    11.6973031     0.0001462     -0.000454     0.5843462    -11.680728 C  

   0.00001313         5123.    390338226.    11.7013673     0.0001536     -0.000476     0.6125611    -12.263217 C  

   0.00001375         5123.    372595579.    11.7054414     0.0001609     -0.000499     0.6406793    -12.845555 C  

   0.00001438         5123.    356395771.    11.7095253     0.0001683     -0.000522     0.6687005    -13.427742 C  

   0.00001500         5123.    341545947.    11.7136192     0.0001757     -0.000544     0.6966246    -14.009776 C  

   0.00001563         5123.    327884109.    11.7177231     0.0001831     -0.000567     0.7244515    -14.591657 C  

   0.00001625         5123.    315273182.    11.7218369     0.0001905     -0.000590     0.7521809    -15.173384 C  

   0.00001688         5123.    303596398.    11.7259609     0.0001979     -0.000612     0.7798126    -15.754958 C  

   0.00001750         5123.    292753669.    11.7300950     0.0002053     -0.000635     0.8073465    -16.336377 C  

   0.00001813         5123.    282658715.    11.7342392     0.0002127     -0.000657     0.8347823    -16.917640 C  

   0.00001875         5123.    273236758.    11.7383937     0.0002201     -0.000680     0.8621200    -17.498748 C  

   0.00001938         5123.    264422669.    11.7425585     0.0002275     -0.000702     0.8893592    -18.079700 C  

   0.00002000         5123.    256159461.    11.7467336     0.0002349     -0.000725     0.9164998    -18.660494 C  

   0.00002063         5123.    248397053.    11.7509029     0.0002424     -0.000748     0.9435417    -19.241131 C  

   0.00002125         5123.    241091257.    11.7550035     0.0002498     -0.000770     0.9704846    -19.821610 C  

   0.00002188         5123.    234202935.    11.7591142     0.0002572     -0.000793     0.9973283    -20.401930 C  

   0.00002250         5123.    227697298.    11.7631584     0.0002647     -0.000815     1.0240601    -20.982191 C  

   0.00002313         5259.    227435331.    11.7671977     0.0002721     -0.000838     1.0506892    -21.562318 C  

   0.00002375         5400.    227371798.    11.7712469     0.0002796     -0.000860     1.0772178    -22.142291 C  

   0.00002438         5541.    227308133.    11.7753059     0.0002870     -0.000883     1.1036457    -22.722110 C  

   0.00002563         5821.    227180403.    11.7834536     0.0003020     -0.000928     1.1561985    -23.881285 C  

   0.00002688         6102.    227052139.    11.7916413     0.0003169     -0.000973     1.2083463    -25.039838 C  

   0.00002813         6382.    226923335.    11.7998695     0.0003319     -0.001018     1.2600874    -26.197763 C  

   0.00002938         6662.    226793986.    11.8081384     0.0003469     -0.001063     1.3114203    -27.355057 C  

   0.00003063         6942.    226664087.    11.8164485     0.0003619     -0.001108     1.3623433    -28.511714 C  

   0.00003188         7221.    226533633.    11.8248001     0.0003769     -0.001153     1.4128549    -29.667730 C  

   0.00003313         7500.    226402618.    11.8331938     0.0003920     -0.001198     1.4629535    -30.823100 C  

   0.00003438         7778.    226271037.    11.8416299     0.0004071     -0.001243     1.5126373    -31.977818 C  

   0.00003563         8056.    226138885.    11.8501089     0.0004222     -0.001288     1.5619047    -33.131881 C  

   0.00003688         8334.    226006156.    11.8586311     0.0004373     -0.001333     1.6107541    -34.285281 C  

   0.00003813         8611.    225872845.    11.8671970     0.0004524     -0.001378     1.6591838    -35.438015 C  

   0.00003938         8888.    225738946.    11.8758071     0.0004676     -0.001422     1.7071919    -36.590077 C  

   0.00004063         9165.    225604453.    11.8844619     0.0004828     -0.001467     1.7547769    -37.741462 C  

   0.00004188         9442.    225469361.    11.8931617     0.0004980     -0.001512     1.8019368    -38.892165 C  

   0.00004313         9718.    225333663.    11.9021103     0.0005133     -0.001557     1.8486700    -40.042179 C  

   0.00004438         9993.    225197354.    11.9109068     0.0005285     -0.001601     1.8949747    -41.191499 C  

   0.00004563        10268.    225060427.    11.9197498     0.0005438     -0.001646     1.9408490    -42.340121 C  

   0.00004688        10543.    224922876.    11.9286398     0.0005592     -0.001691     1.9862911    -43.488036 C  

   0.00004813        10818.    224784695.    11.9375773     0.0005745     -0.001736     2.0312991    -44.635242 C  

   0.00004938        11092.    224645877.    11.9465628     0.0005899     -0.001780     2.0758711    -45.781730 C  

   0.00005063        11366.    224506417.    11.9555969     0.0006053     -0.001825     2.1200052    -46.927495 C  

   0.00005188        11639.    224366306.    11.9646800     0.0006207     -0.001869     2.1636996    -48.072531 C  
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   0.00005313        11912.    224225540.    11.9738128     0.0006361     -0.001914     2.2069521    -49.216832 C  

   0.00005438        12185.    224084109.    11.9829958     0.0006516     -0.001958     2.2497609    -50.360392 C  

   0.00005563        12457.    223942009.    11.9922294     0.0006671     -0.002003     2.2921240    -51.503204 C  

   0.00005688        12729.    223799231.    12.0015144     0.0006826     -0.002047     2.3340392    -52.645262 C  

   0.00005813        13000.    223655769.    12.0108513     0.0006981     -0.002092     2.3755047    -53.786559 C  

   0.00005938        13271.    223511614.    12.0202407     0.0007137     -0.002136     2.4165182    -54.927088 C  

   0.00006063        13542.    223366761.    12.0296831     0.0007293     -0.002181     2.4570776    -56.066843 C  

   0.00006188        13812.    223221200.    12.0391793     0.0007449     -0.002225     2.4971809    -57.205816 C  

   0.00006313        14082.    223074925.    12.0487298     0.0007606     -0.002269     2.5368258    -58.344002 C  

   0.00006438        14351.    222927927.    12.0583352     0.0007763     -0.002314     2.5760102    -59.481392 C  

   0.00006563        14615.    222701531.    12.0665714     0.0007919     -0.002358     2.6144991    -60.000000 CY 

   0.00006688        14857.    222160930.    12.0690855     0.0008071     -0.002403     2.6515720    -60.000000 CY 

   0.00006813        15074.    221275452.    12.0654110     0.0008220     -0.002448     2.6870932    -60.000000 CY 

   0.00006938        15288.    220361158.    12.0609316     0.0008367     -0.002493     2.7220199    -60.000000 CY 

   0.00007063        15499.    219452776.    12.0565084     0.0008515     -0.002539     2.7564583    -60.000000 CY 

   0.00007188        15692.    218323180.    12.0472921     0.0008659     -0.002584     2.7896431    -60.000000 CY 

   0.00007313        15844.    216665099.    12.0276354     0.0008795     -0.002630     2.8204959    -60.000000 CY 

   0.00007438        15964.    214646019.    12.0000930     0.0008925     -0.002677     2.8495427    -60.000000 CY 

   0.00007938        16413.    206783776.    11.8924585     0.0009440     -0.002866     2.9610094    -60.000000 CY 

   0.00008438        16860.    199820523.    11.8004957     0.0009957     -0.003054     3.0673167    -60.000000 CY 

   0.00008938        17303.    193600147.    11.7198032     0.0010475     -0.003243     3.1680163    -60.000000 CY 

   0.00009438        17699.    187537650.    11.6347823     0.0010980     -0.003432     3.2607958    -60.000000 CY 

   0.00009938        17902.    180145661.    11.5040280     0.0011432     -0.003627     3.3388576    -60.000000 CY 

    0.0001044        18078.    173198921.    11.3805044     0.0011878     -0.003822     3.4115999    -60.000000 CY 

    0.0001094        18252.    166872112.    11.2695088     0.0012326     -0.004017     3.4802848    -60.000000 CY 

    0.0001144        18422.    161067540.    11.1635101     0.0012768     -0.004213     3.5440065    -60.000000 CY 

    0.0001194        18591.    155737464.    11.0680857     0.0013213     -0.004409     3.6038210    -60.000000 CY 

    0.0001244        18759.    150824426.    10.9821568     0.0013659     -0.004604     3.6596767    -60.000000 CY 

    0.0001294        18925.    146279843.    10.9044195     0.0014108     -0.004799     3.7115202    -60.000000 CY 

    0.0001344        19090.    142062354.    10.8338818     0.0014558     -0.004994     3.7592963    -60.000000 CY 

    0.0001394        19252.    138131966.    10.7677638     0.0015008     -0.005189     3.8026646    -60.000000 CY 

    0.0001444        19412.    134458779.    10.7040007     0.0015454     -0.005385     3.8416389    -60.000000 CY 

    0.0001494        19566.    130989121.    10.6470174     0.0015904     -0.005580     3.8762907    -60.000000 CY 

    0.0001544        19691.    127551423.    10.5829910     0.0016337     -0.005776     3.9057325    -60.000000 CY 

    0.0001594        19768.    124035596.    10.5068892     0.0016745     -0.005975     3.9297450    -60.000000 CY 

    0.0001644        19819.    120569938.    10.4266357     0.0017139     -0.006176     3.9495479    -60.000000 CY 

    0.0001694        19864.    117275984.    10.3494024     0.0017529     -0.006377     3.9660259    -60.000000 CY 

    0.0001744        19906.    114157714.    10.2757125     0.0017918     -0.006578     3.9791182    -60.000000 CY 

    0.0001794        19947.    111203090.    10.2037961     0.0018303     -0.006780     3.9889782    -60.000000 CY 

    0.0001844        19987.    108404702.    10.1363885     0.0018689     -0.006981     3.9957381    -60.000000 CY 

    0.0001894        20026.    105750074.    10.0739956     0.0019078     -0.007182     3.9993550    -60.000000 CY 

    0.0001944        20065.    103227536.    10.0147217     0.0019466     -0.007383     3.9956560    -60.000000 CY 

    0.0001994        20102.    100826965.     9.9609279     0.0019860     -0.007584     3.9978395    -60.000000 CY 
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    0.0002044        20139.     98540246.     9.9097448     0.0020253     -0.007785     3.9999270    -60.000000 CY 

    0.0002094        20175.     96357628.     9.8610171     0.0020647     -0.007985     3.9940821    -60.000000 CY 

    0.0002144        20209.     94269723.     9.8159026     0.0021043     -0.008186     3.9982692    -60.000000 CY 

    0.0002194        20242.     92270728.     9.7700208     0.0021433     -0.008387     3.9999565    -60.000000 CY 

    0.0002244        20274.     90356443.     9.7272422     0.0021825     -0.008587     3.9926839    -60.000000 CY 

    0.0002294        20305.     88522954.     9.6870588     0.0022220     -0.008788     3.9972286    -60.000000 CY 

    0.0002344        20336.     86765449.     9.6484824     0.0022614     -0.008989     3.9996161    -60.000000 CY 

    0.0002394        20366.     85078271.     9.6138290     0.0023013     -0.009189     3.9959581    -60.000000 CY 

    0.0002444        20395.     83457004.     9.5804180     0.0023412     -0.009389     3.9940362    -60.000000 CY 

    0.0002494        20424.     81898967.     9.5492346     0.0023813     -0.009589     3.9978705    -60.000000 CY 

    0.0002544        20452.     80400389.     9.5187341     0.0024213     -0.009789     3.9997775    -60.000000 CY 

    0.0002594        20479.     78956801.     9.4910419     0.0024617     -0.009988     3.9951130    -60.000000 CY 

    0.0002644        20506.     77565450.     9.4666525     0.0025027     -0.010187     3.9925374    -60.000000 CY 

    0.0002694        20533.     76224359.     9.4422632     0.0025435     -0.010386     3.9967326    -60.000000 CY 

    0.0002744        20559.     74930763.     9.4192303     0.0025844     -0.010586     3.9992271    -60.000000 CY 

    0.0003044        20705.     68025154.     9.3006367     0.0028309     -0.011779     3.9999714    -60.000000 CY 

    0.0003344        20837.     62316594.     9.2124259     0.0030804     -0.012970     3.9998963    -60.000000 CYT

    0.0003644        20954.     57507723.     9.1476765     0.0033332     -0.014157     3.9982255    -60.000000 CYT

    0.0003944        21034.     53334388.     9.0797154     0.0035808     -0.015349     3.9878853    -60.000000 CYT

    0.0004244        21067.     49641257.     8.9957010     0.0038176     -0.016552     3.9999839    60.0000000 CYT

--------------------------------------------------------------------------------

   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                 0.000             20794.591           0.00300000     -0.01258598

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.
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The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65             0.0000        20795.        0.0000        13516.    223380210.

 

   1       0.75             0.0000        20795.        0.0000        15596.    218884892.

 

   1       0.90             0.0000        20795.        0.0000        18715.    152103957.

--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    

Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       12.5000        0.00      N.A.        No            0.00       2115.

  2       13.7000     0.04400      No          No           2115.     127280.

  3       16.2000      9.4226      No          No         129395.     271970.

  4       23.7000     17.0583      Yes         No         401365.     932337.

  5       34.7000     34.1111      No          No        1333701.     686163.

  6       64.2000     51.7000      No          No        2019864.        0.00

  7       76.7000     64.2000      No          No            0.00        0.00

  8      107.2000     94.7000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 
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--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00    0.05004  -2.98E-06       0.00  -2.13E-04       0.00   1.19E+12       0.00       0.00    25.3984

    0.4600    0.04887   386.9497   151.7779  -2.13E-04       0.00   1.19E+12       0.00       0.00    29.5936

    0.9200    0.04769      1676.   330.5729  -2.13E-04       0.00   1.19E+12       0.00       0.00    35.1872

    1.3800    0.04652      4036.   540.2446  -2.13E-04       0.00   1.19E+12       0.00       0.00    40.7808

    1.8400    0.04535      7640.   780.7930  -2.13E-04       0.00   1.19E+12       0.00       0.00    46.3744

    2.3000    0.04417     12656.      1052.  -2.13E-04       0.00   1.19E+12       0.00       0.00    51.9680

    2.7600    0.04300     19256.      1355.  -2.13E-04       0.00   1.19E+12       0.00       0.00    57.5616

    3.2200    0.04182     27610.      1688.  -2.12E-04       0.00   1.19E+12       0.00       0.00    63.1552

    3.6800    0.04065     37889.      2052.  -2.12E-04       0.00   1.19E+12       0.00       0.00    68.7488

    4.1400    0.03948     50262.      2447.  -2.12E-04       0.00   1.19E+12       0.00       0.00    74.3424

    4.6000    0.03831     64900.      2872.  -2.12E-04       0.00   1.19E+12       0.00       0.00    79.9360

    5.0600    0.03714     81974.      3329.  -2.12E-04       0.00   1.19E+12       0.00       0.00    85.5296

    5.5200    0.03597    101654.      3817.  -2.11E-04       0.00   1.19E+12       0.00       0.00    91.1232

    5.9800    0.03481    124111.      4335.  -2.11E-04       0.00   1.19E+12       0.00       0.00    96.7168

    6.4400    0.03365    149514.      4884.  -2.10E-04       0.00   1.19E+12       0.00       0.00   102.3104

    6.9000    0.03249    178036.      5465.  -2.09E-04       0.00   1.19E+12       0.00       0.00   107.9040

    7.3600    0.03134    209845.      6076.  -2.08E-04       0.00   1.19E+12       0.00       0.00   113.4976

    7.8200    0.03019    245112.      6718.  -2.07E-04       0.00   1.19E+12       0.00       0.00   119.0912

    8.2800    0.02905    284008.      7391.  -2.06E-04       0.00   1.19E+12       0.00       0.00   124.6848

    8.7400    0.02792    326703.      8094.  -2.05E-04       0.00   1.19E+12       0.00       0.00   130.2784

    9.2000    0.02679    373368.      8829.  -2.03E-04       0.00   1.19E+12       0.00       0.00   135.8720

    9.6600    0.02568    424173.      9594.  -2.01E-04       0.00   1.19E+12       0.00       0.00   141.4656

   10.1200    0.02457    479289.     10391.  -1.99E-04       0.00   1.19E+12       0.00       0.00   147.0592

   10.5800    0.02348    538885.     11218.  -1.97E-04       0.00   1.19E+12       0.00       0.00   152.6528

   11.0400    0.02240    603133.     12076.  -1.94E-04       0.00   1.19E+12       0.00       0.00   158.2464

   11.5000    0.02134    672203.     12965.  -1.91E-04       0.00   1.19E+12       0.00       0.00   163.8400
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   11.9600    0.02030    746265.     13885.  -1.88E-04       0.00   1.19E+12       0.00       0.00   169.4336

   12.4200    0.01927    825489.     14676.  -1.84E-04       0.00   1.19E+12       0.00       0.00   117.3385

   12.8800    0.01826    908289.     14981.  -1.80E-04       0.00   1.19E+12     -6.766      2045.       0.00

   13.3400    0.01728    990883.     14924.  -1.76E-04       0.00   1.19E+12    -14.153      4521.       0.00

   13.8000    0.01632   1073046.     13417.  -1.71E-04       0.00   1.19E+12   -531.635    179774.       0.00

   14.2600    0.01539   1139009.     10473.  -1.66E-04       0.00   1.19E+12   -535.129    191877.       0.00

   14.7200    0.01449   1188667.      7511.  -1.60E-04       0.00   1.19E+12   -538.189    204955.       0.00

   15.1800    0.01363   1221926.      4533.  -1.55E-04       0.00   1.19E+12   -540.819    219099.       0.00

   15.6400    0.01279   1238706.      1541.  -1.49E-04       0.00   1.19E+12   -543.022    234409.       0.00

   16.1000    0.01198   1238940.     -1461.  -1.43E-04       0.00   1.19E+12   -544.797    251000.       0.00

   16.5600    0.01121   1222574.     -3024.  -1.37E-04       0.00   1.19E+12    -21.294     10488.       0.00

   17.0200    0.01046   1205559.     -3144.  -1.32E-04       0.00   1.19E+12    -22.135     11677.       0.00

   17.4800    0.00975   1187869.     -3267.  -1.26E-04       0.00   1.19E+12    -22.728     12865.       0.00

   17.9400    0.00907   1169487.     -3394.  -1.21E-04       0.00   1.19E+12    -23.092     14053.       0.00

   18.4000    0.00842   1150402.     -3522.  -1.15E-04       0.00   1.19E+12    -23.246     15242.       0.00

   18.8600    0.00780   1130608.     -3650.  -1.10E-04       0.00   1.19E+12    -23.207     16430.       0.00

   19.3200    0.00720   1110107.     -3777.  -1.05E-04       0.00   1.19E+12    -22.993     17619.       0.00

   19.7800    0.00664   1088905.     -3903.  -9.97E-05       0.00   1.19E+12    -22.621     18807.       0.00

   20.2400    0.00610   1067014.     -4027.  -9.47E-05       0.00   1.19E+12    -22.107     19995.       0.00

   20.7000    0.00559   1044450.     -4147.  -8.98E-05       0.00   1.19E+12    -21.467     21184.       0.00

   21.1600    0.00511   1021231.     -4263.  -8.50E-05       0.00   1.19E+12    -20.717     22372.       0.00

   21.6200    0.00466    997381.     -4375.  -8.03E-05       0.00   1.19E+12    -19.871     23560.       0.00

   22.0800    0.00423    972926.     -4483.  -7.57E-05       0.00   1.19E+12    -18.943     24749.       0.00

   22.5400    0.00382    947893.     -4584.  -7.13E-05       0.00   1.19E+12    -17.947     25937.       0.00

   23.0000    0.00344    922314.     -4681.  -6.69E-05       0.00   1.19E+12    -16.897     27125.       0.00

   23.4600    0.00308    896219.     -4771.  -6.27E-05       0.00   1.19E+12    -15.803     28314.       0.00

   23.9200    0.00275    869644.     -4855.  -5.86E-05       0.00   1.19E+12    -14.679     29502.       0.00

   24.3800    0.00243    842621.     -4933.  -5.46E-05       0.00   1.19E+12    -13.534     30690.       0.00

   24.8400    0.00214    815185.     -5004.  -5.07E-05       0.00   1.19E+12    -12.380     31879.       0.00

   25.3000    0.00187    787372.     -5070.  -4.70E-05       0.00   1.19E+12    -11.226     33067.       0.00

   25.7600    0.00162    759218.     -5128.  -4.34E-05       0.00   1.19E+12    -10.082     34255.       0.00

   26.2200    0.00139    730756.     -5181.  -4.00E-05       0.00   1.19E+12     -8.954     35444.       0.00

   26.6800    0.00118    702021.     -5227.  -3.66E-05       0.00   1.19E+12     -7.852     36632.       0.00

   27.1400   9.90E-04    673047.     -5268.  -3.35E-05       0.00   1.19E+12     -6.783     37820.       0.00

   27.6000   8.14E-04    643866.     -5302.  -3.04E-05       0.00   1.19E+12     -5.752     39009.       0.00

   28.0600   6.54E-04    614510.     -5331.  -2.75E-05       0.00   1.19E+12     -4.765     40197.       0.00

   28.5200   5.11E-04    585009.     -5355.  -2.47E-05       0.00   1.19E+12     -3.828     41385.       0.00

   28.9800   3.82E-04    555391.     -5374.  -2.20E-05       0.00   1.19E+12     -2.945     42574.       0.00

   29.4400   2.67E-04    525684.     -5388.  -1.95E-05       0.00   1.19E+12     -2.119     43762.       0.00

   29.9000   1.66E-04    495911.     -5397.  -1.72E-05       0.00   1.19E+12     -1.353     44950.       0.00

   30.3600   7.78E-05    466098.     -5403.  -1.49E-05       0.00   1.19E+12     -0.651     46139.       0.00

   30.8200   1.44E-06    436265.     -5405.  -1.28E-05       0.00   1.19E+12   -0.01231     47327.       0.00

   31.2800  -6.38E-05    406431.     -5403.  -1.09E-05       0.00   1.19E+12     0.5607     48516.       0.00
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   31.7400  -1.19E-04    376615.     -5399.  -9.06E-06       0.00   1.19E+12     1.0680     49704.       0.00

   32.2000  -1.64E-04    346831.     -5391.  -7.38E-06       0.00   1.19E+12     1.5098     50892.       0.00

   32.6600  -2.00E-04    317093.     -5382.  -5.83E-06       0.00   1.19E+12     1.8873     52081.       0.00

   33.1200  -2.28E-04    287412.     -5371.  -4.43E-06       0.00   1.19E+12     2.2019     53269.       0.00

   33.5800  -2.49E-04    257799.     -5358.  -3.16E-06       0.00   1.19E+12     2.4559     54457.       0.00

   34.0400  -2.63E-04    228261.     -5344.  -2.04E-06       0.00   1.19E+12     2.6523     55646.       0.00

   34.5000  -2.71E-04    198803.     -5329.  -1.04E-06       0.00   1.19E+12     2.7945     56834.       0.00

   34.9600  -2.75E-04    169430.     -5093.  -1.89E-07       0.00   1.19E+12    82.7323   1662901.       0.00

   35.4200  -2.74E-04    142579.     -4635.   5.35E-07       0.00   1.19E+12    83.0923   1677024.       0.00

   35.8800  -2.69E-04    118259.     -4179.   1.14E-06       0.00   1.19E+12    82.3271   1691150.       0.00

   36.3400  -2.61E-04     96448.     -3729.   1.64E-06       0.00   1.19E+12    80.6010   1705281.       0.00

   36.8000  -2.51E-04     77092.     -3291.   2.04E-06       0.00   1.19E+12    78.0650   1719415.       0.00

   37.2600  -2.38E-04     60116.     -2869.   2.36E-06       0.00   1.19E+12    74.8559   1733553.       0.00

   37.7200  -2.25E-04     45420.     -2466.   2.61E-06       0.00   1.19E+12    71.0962   1747694.       0.00

   38.1800  -2.10E-04     32890.     -2086.   2.79E-06       0.00   1.19E+12    66.5338   1752344.       0.00

   38.6400  -1.94E-04     22388.     -1733.   2.92E-06       0.00   1.19E+12    61.5146   1752344.       0.00

   39.1000  -1.77E-04     13761.     -1408.   3.00E-06       0.00   1.19E+12    56.3133   1752344.       0.00

   39.5600  -1.61E-04      6849.     -1111.   3.05E-06       0.00   1.19E+12    50.9999   1752344.       0.00

   40.0200  -1.44E-04      1491.   -844.687   3.07E-06       0.00   1.19E+12    45.6308   1752344.       0.00

   40.4800  -1.27E-04     -2477.   -607.657   3.07E-06       0.00   1.19E+12    40.2496   1752344.       0.00

   40.9400  -1.10E-04     -5218.   -400.276   3.05E-06       0.00   1.19E+12    34.8885   1752344.       0.00

   41.4000  -9.31E-05     -6896.   -222.371   3.02E-06       0.00   1.19E+12    29.5699   1752344.       0.00

   41.8600  -7.66E-05     -7673.    -73.670   2.99E-06       0.00   1.19E+12    24.3074   1752344.       0.00

   42.3200  -6.02E-05     -7709.    46.1550   2.95E-06       0.00   1.19E+12    19.1073   1752344.       0.00

   42.7800  -4.40E-05     -7163.   137.4484   2.92E-06       0.00   1.19E+12    13.9700   1752344.       0.00

   43.2400  -2.80E-05     -6192.   200.5447   2.88E-06       0.00   1.19E+12     8.8910   1752344.       0.00

   43.7000  -1.22E-05     -4949.   235.7437   2.86E-06       0.00   1.19E+12     3.8623   1752344.       0.00

   44.1600   3.55E-06     -3589.   243.2957   2.84E-06       0.00   1.19E+12     -1.126   1752344.       0.00

   44.6200   1.92E-05     -2263.   223.3924   2.82E-06       0.00   1.19E+12     -6.085   1752344.       0.00

   45.0800   3.47E-05     -1123.   176.1653   2.82E-06       0.00   1.19E+12    -11.026   1752344.       0.00

   45.5400   5.03E-05   -318.213   101.6904   2.81E-06       0.00   1.19E+12    -15.958   1752344.       0.00

   46.0000   6.58E-05       0.00       0.00   2.81E-06       0.00   1.19E+12    -20.887    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:
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Pile-head deflection             =     0.05004260 inches

Computed slope at pile head      =     -0.0002128 radians

Maximum bending moment           =       1238940. inch-lbs

Maximum shear force              =         14981. lbs

Depth of maximum bending moment  =    16.10000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             18

Number of zero deflection points =              2

Pile deflection at ground        =     0.01909354 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.05004260      1238940.        14981.

   43.70000    0.05356136      1267167.        14951.

   41.40000    0.05687262      1279452.        14982.

   39.10000    0.06050491      1275752.        14976.

   36.80000    0.05631995      1267234.        14981.

   34.50000    0.08104003      1217465.        14982.

   32.20000    0.09136305      1222129.        14966.

   29.90000    0.11165609      1202499.        14965.

   27.60000    0.18223083      1189681.        14981.

   25.30000    0.31541905      1193731.        14985.

   23.00000    0.68398838      1158131.       -16684.

   20.70000    2.46763794      1141326.       -23788.

   18.40000   31.33683866      1094375.       -38699.

--------------------------------------------------------------------------------
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                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     0.1105   1.19E-05       0.00  -4.26E-04       0.00   1.19E+12       0.00       0.00    44.0976

    0.4600     0.1082   671.8358   260.7869  -4.26E-04       0.00   1.19E+12       0.00       0.00    50.3904

    0.9200     0.1058      2879.   562.0994  -4.26E-04       0.00   1.19E+12       0.00       0.00    58.7808

    1.3800     0.1035      6877.   909.7269  -4.26E-04       0.00   1.19E+12       0.00       0.00    67.1712

    1.8400     0.1011     12922.      1304.  -4.26E-04       0.00   1.19E+12       0.00       0.00    75.5616

    2.3000    0.09877     21270.      1744.  -4.26E-04       0.00   1.19E+12       0.00       0.00    83.9520

    2.7600    0.09642     32175.      2230.  -4.26E-04       0.00   1.19E+12       0.00       0.00    92.3424

    3.2200    0.09407     45895.      2763.  -4.26E-04       0.00   1.19E+12       0.00       0.00   100.7328

    3.6800    0.09172     62683.      3343.  -4.26E-04       0.00   1.19E+12       0.00       0.00   109.1232

    4.1400    0.08937     82797.      3968.  -4.25E-04       0.00   1.19E+12       0.00       0.00   117.5136

    4.6000    0.08703    106491.      4640.  -4.25E-04       0.00   1.19E+12       0.00       0.00   125.9040

    5.0600    0.08468    134022.      5358.  -4.24E-04       0.00   1.19E+12       0.00       0.00   134.2944

    5.5200    0.08234    165644.      6123.  -4.23E-04       0.00   1.19E+12       0.00       0.00   142.6848

    5.9800    0.08001    201615.      6933.  -4.23E-04       0.00   1.19E+12       0.00       0.00   151.0752

    6.4400    0.07768    242188.      7790.  -4.22E-04       0.00   1.19E+12       0.00       0.00   159.4656

    6.9000    0.07535    287621.      8694.  -4.20E-04       0.00   1.19E+12       0.00       0.00   167.8560

    7.3600    0.07304    338168.      9644.  -4.19E-04       0.00   1.19E+12       0.00       0.00   176.2464

    7.8200    0.07073    394086.     10640.  -4.17E-04       0.00   1.19E+12       0.00       0.00   184.6368

    8.2800    0.06843    455629.     11682.  -4.15E-04       0.00   1.19E+12       0.00       0.00   193.0272

    8.7400    0.06614    523054.     12771.  -4.13E-04       0.00   1.19E+12       0.00       0.00   201.4176

    9.2000    0.06387    596617.     13906.  -4.10E-04       0.00   1.19E+12       0.00       0.00   209.8080

    9.6600    0.06161    676572.     15087.  -4.07E-04       0.00   1.19E+12       0.00       0.00   218.1984

   10.1200    0.05937    763176.     16315.  -4.04E-04       0.00   1.19E+12       0.00       0.00   226.5888

   10.5800    0.05715    856684.     17588.  -4.00E-04       0.00   1.19E+12       0.00       0.00   234.9792

   11.0400    0.05495    957352.     18909.  -3.96E-04       0.00   1.19E+12       0.00       0.00   243.3696

   11.5000    0.05278   1065436.     20275.  -3.91E-04       0.00   1.19E+12       0.00       0.00   251.7600

   11.9600    0.05063   1181191.     21688.  -3.86E-04       0.00   1.19E+12       0.00       0.00   260.1504

   12.4200    0.04852   1304873.     22903.  -3.80E-04       0.00   1.19E+12       0.00       0.00   180.0512

   12.8800    0.04643   1434041.     23353.  -3.74E-04       0.00   1.19E+12    -17.204      2045.       0.00
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   13.3400    0.04439   1562684.     23205.  -3.67E-04       0.00   1.19E+12    -36.353      4521.       0.00

   13.8000    0.04238   1690220.     21242.  -3.59E-04       0.00   1.18E+12   -674.761     87885.       0.00

   14.2600    0.04042   1797196.     17500.  -3.51E-04       0.00   1.18E+12   -681.096     93018.       0.00

   14.7200    0.03850   1883419.     13724.  -3.43E-04       0.00   1.18E+12   -686.988     98492.       0.00

   15.1800    0.03663   1948709.      9917.  -3.34E-04       0.00   1.18E+12   -692.439    104335.       0.00

   15.6400    0.03482   1992900.      6081.  -3.25E-04       0.00   1.18E+12   -697.447    110575.       0.00

   16.1000    0.03305   2015839.      2218.  -3.15E-04       0.00   1.18E+12   -702.013    117247.       0.00

   16.5600    0.03134   2017388.   116.2476  -3.06E-04       0.00   1.18E+12    -59.542     10488.       0.00

   17.0200    0.02967   2017122.   -221.335  -2.96E-04       0.00   1.18E+12    -62.771     11677.       0.00

   17.4800    0.02806   2014944.   -575.102  -2.87E-04       0.00   1.18E+12    -65.406     12865.       0.00

   17.9400    0.02650   2010773.   -941.864  -2.78E-04       0.00   1.18E+12    -67.479     14053.       0.00

   18.4000    0.02500   2004546.     -1319.  -2.68E-04       0.00   1.18E+12    -69.024     15242.       0.00

   18.8600    0.02354   1996216.     -1703.  -2.59E-04       0.00   1.18E+12    -70.074     16430.       0.00

   19.3200    0.02214   1985750.     -2091.  -2.50E-04       0.00   1.18E+12    -70.662     17619.       0.00

   19.7800    0.02079   1973132.     -2481.  -2.40E-04       0.00   1.18E+12    -70.819     18807.       0.00

   20.2400    0.01948   1958355.     -2872.  -2.31E-04       0.00   1.18E+12    -70.578     19995.       0.00

   20.7000    0.01823   1941428.     -3260.  -2.22E-04       0.00   1.18E+12    -69.970     21184.       0.00

   21.1600    0.01703   1922369.     -3643.  -2.13E-04       0.00   1.18E+12    -69.025     22372.       0.00

   21.6200    0.01588   1901207.     -4021.  -2.04E-04       0.00   1.18E+12    -67.774     23560.       0.00

   22.0800    0.01478   1877980.     -4391.  -1.95E-04       0.00   1.18E+12    -66.247     24749.       0.00

   22.5400    0.01372   1852734.     -4751.  -1.87E-04       0.00   1.18E+12    -64.472     25937.       0.00

   23.0000    0.01271   1825523.     -5102.  -1.78E-04       0.00   1.18E+12    -62.477     27125.       0.00

   23.4600    0.01175   1796409.     -5441.  -1.70E-04       0.00   1.18E+12    -60.289     28314.       0.00

   23.9200    0.01084   1765458.     -5767.  -1.61E-04       0.00   1.18E+12    -57.935     29502.       0.00

   24.3800    0.00997   1732741.     -6080.  -1.53E-04       0.00   1.18E+12    -55.441     30690.       0.00

   24.8400    0.00915   1698336.     -6379.  -1.45E-04       0.00   1.18E+12    -52.829     31879.       0.00

   25.3000    0.00837   1662320.     -6663.  -1.37E-04       0.00   1.18E+12    -50.125     33067.       0.00

   25.7600    0.00763   1624777.     -6932.  -1.30E-04       0.00   1.18E+12    -47.350     34255.       0.00

   26.2200    0.00693   1585792.     -7185.  -1.22E-04       0.00   1.19E+12    -44.525     35444.       0.00

   26.6800    0.00628   1545449.     -7423.  -1.15E-04       0.00   1.19E+12    -41.672     36632.       0.00

   27.1400    0.00566   1503837.     -7646.  -1.08E-04       0.00   1.19E+12    -38.809     37820.       0.00

   27.6000    0.00509   1461043.     -7852.  -1.01E-04       0.00   1.19E+12    -35.954     39009.       0.00

   28.0600    0.00455   1417153.     -8043.  -9.43E-05       0.00   1.19E+12    -33.125     40197.       0.00

   28.5200    0.00405   1372253.     -8218.  -8.79E-05       0.00   1.19E+12    -30.336     41385.       0.00

   28.9800    0.00358   1326429.     -8378.  -8.16E-05       0.00   1.19E+12    -27.603     42574.       0.00

   29.4400    0.00315   1279765.     -8523.  -7.55E-05       0.00   1.19E+12    -24.939     43762.       0.00

   29.9000    0.00275   1232340.     -8653.  -6.97E-05       0.00   1.19E+12    -22.355     44950.       0.00

   30.3600    0.00238   1184234.     -8770.  -6.40E-05       0.00   1.19E+12    -19.865     46139.       0.00

   30.8200    0.00204   1135523.     -8873.  -5.86E-05       0.00   1.19E+12    -17.476     47327.       0.00

   31.2800    0.00173   1086279.     -8963.  -5.35E-05       0.00   1.19E+12    -15.197     48516.       0.00

   31.7400    0.00145   1036572.     -9041.  -4.85E-05       0.00   1.19E+12    -13.037     49704.       0.00

   32.2000    0.00119    986468.     -9107.  -4.38E-05       0.00   1.19E+12    -11.001     50892.       0.00

   32.6600   9.64E-04    936029.     -9163.  -3.94E-05       0.00   1.19E+12     -9.094     52081.       0.00
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   33.1200   7.59E-04    885313.     -9208.  -3.51E-05       0.00   1.19E+12     -7.321     53269.       0.00

   33.5800   5.76E-04    834373.     -9244.  -3.11E-05       0.00   1.19E+12     -5.683     54457.       0.00

   34.0400   4.15E-04    783261.     -9271.  -2.74E-05       0.00   1.19E+12     -4.182     55646.       0.00

   34.5000   2.74E-04    732021.     -9290.  -2.39E-05       0.00   1.19E+12     -2.818     56834.       0.00

   34.9600   1.51E-04    680695.     -9424.  -2.06E-05       0.00   1.19E+12    -45.592   1662901.       0.00

   35.4200   4.64E-05    627980.     -9589.  -1.75E-05       0.00   1.19E+12    -14.110   1677024.       0.00

   35.8800  -4.24E-05    574835.     -9592.  -1.48E-05       0.00   1.19E+12    12.9778   1691150.       0.00

   36.3400  -1.16E-04    522085.     -9457.  -1.22E-05       0.00   1.19E+12    35.9679   1705281.       0.00

   36.8000  -1.77E-04    470432.     -9205.  -9.90E-06       0.00   1.19E+12    55.1686   1719415.       0.00

   37.2600  -2.26E-04    420459.     -8857.  -7.83E-06       0.00   1.19E+12    70.8932   1733553.       0.00

   37.7200  -2.64E-04    372647.     -8431.  -5.99E-06       0.00   1.19E+12    83.4546   1747694.       0.00

   38.1800  -2.92E-04    327377.     -7945.  -4.37E-06       0.00   1.19E+12    92.6592   1752344.       0.00

   38.6400  -3.12E-04    284931.     -7416.  -2.94E-06       0.00   1.19E+12    98.9777   1752344.       0.00

   39.1000  -3.24E-04    245501.     -6859.  -1.71E-06       0.00   1.19E+12   102.9776   1752344.       0.00

   39.5600  -3.31E-04    209208.     -6285.  -6.57E-07       0.00   1.19E+12   104.9797   1752344.       0.00

   40.0200  -3.32E-04    176114.     -5705.   2.38E-07       0.00   1.19E+12   105.2794   1752344.       0.00

   40.4800  -3.28E-04    146229.     -5127.   9.86E-07       0.00   1.19E+12   104.1459   1752344.       0.00

   40.9400  -3.21E-04    119516.     -4558.   1.60E-06       0.00   1.19E+12   101.8225   1752344.       0.00

   41.4000  -3.10E-04     95906.     -4005.   2.10E-06       0.00   1.19E+12    98.5265   1752344.       0.00

   41.8600  -2.98E-04     75298.     -3473.   2.50E-06       0.00   1.19E+12    94.4501   1752344.       0.00

   42.3200  -2.83E-04     57569.     -2964.   2.81E-06       0.00   1.19E+12    89.7609   1752344.       0.00

   42.7800  -2.67E-04     42574.     -2483.   3.04E-06       0.00   1.19E+12    84.6033   1752344.       0.00

   43.2400  -2.49E-04     30157.     -2031.   3.21E-06       0.00   1.19E+12    79.0992   1752344.       0.00

   43.7000  -2.31E-04     20150.     -1610.   3.33E-06       0.00   1.19E+12    73.3497   1752344.       0.00

   44.1600  -2.12E-04     12379.     -1222.   3.40E-06       0.00   1.19E+12    67.4363   1752344.       0.00

   44.6200  -1.93E-04      6662.   -866.143   3.45E-06       0.00   1.19E+12    61.4221   1752344.       0.00

   45.0800  -1.74E-04      2816.   -543.842   3.47E-06       0.00   1.19E+12    55.3537   1752344.       0.00

   45.5400  -1.55E-04   657.6383   -255.102   3.48E-06       0.00   1.19E+12    49.2624   1752344.       0.00

   46.0000  -1.36E-04       0.00       0.00   3.48E-06       0.00   1.19E+12    43.1657    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     0.11053634 inches

Computed slope at pile head      =     -0.0004262 radians

Maximum bending moment           =       2017388. inch-lbs
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Maximum shear force              =         23353. lbs

Depth of maximum bending moment  =    16.56000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             16

Number of zero deflection points =              1

Pile deflection at ground        =     0.04815405 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 2

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.11053634      2017388.        23353.

   43.70000    0.11620205      2063440.        23304.

   41.40000    0.12206746      2089124.        23357.

   39.10000    0.13116178      2087917.        23343.

   36.80000    0.13447352      2044482.        23349.

   34.50000    0.19218274      1969735.        23366.

   32.20000    0.22833532      1971489.        23337.

   29.90000    0.29371963      1936667.        23342.

   27.60000    0.48752959      1916339.        23375.

   25.30000    0.92872494      1913468.       -23629.

   23.00000    2.16587983      1849512.       -29456.

   20.70000    9.19572747      1810749.       -41081.

--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:
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Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb       0.00  M, in-lb        0.00       0.00    0.05004  -2.13E-04     14981.   1238940.

  2  V, lb       0.00  M, in-lb        0.00       0.00     0.1105  -4.26E-04     23353.   2017388.

Maximum pile-head deflection = 0.1105363424 inches

Maximum pile-head rotation   = -0.0004262392 radians = -0.024422 deg. 

The analysis ended normally. 
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Bending Moment (in-kips)
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Shear Force (kips)
D

is
t.

 f
r
o
m

 P
il

e
 H

e
a
d

 (
ft

)

-10 -5 0 5 10 15 20 25 30
0

2
4

6
8

1
0

1
2

1
4

1
6

1
8

2
0

2
2

2
4

2
6

2
8

3
0

3
2

3
4

3
6

3
8

4
0

4
2

4
4

4
6

4
8

Sand

Stf. Cl. NW

Sand

Sand

Stf. Cl. NW

Load Case 1

Load Case 2

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Pile Length (ft)
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Section within Abutment/Wingwalls, 12.5' height, horizontal
backslope, during construction (after abutment construction,
prior to superstructure installation, includes
abutment/wingwall/fill loading, free-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

721.1 at Outside Edge of Shoulder at Outside Edge of Shoulder

710.0 at C/L of Wall at C/L of Wall

702.3 at C/L of Wall

697.5 at C/L of Wall Backfill Slope Angle = H:1V

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 710.0 7.7 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 702.3 4.8 0 36.5 125

Bottom of Wall 697.5

Weighted Value 12.5 155 31 125

Earth Pressure Coefficients
Deg

34

0.0

90

0.00

0.00 Perpendicular to wall

Backfill Condition HORIZONTAL

Horz. Backslope Dist. 0.0 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 12.5 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 0.0 feet (Top of Backfill - Top of Wall)

I = 0.00 degrees

Active Earth Coefficient

Ka =

Ka = 0.280

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.437

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 697.5 12.5 0 36.5 62.6 N/A 125

Very Stiff Cohesive 696.3 13.7 4000 0 62.6 0.005 N/A

Medium Dense Granular 693.8 16.2 0 33 59.6 N/A 60

Medium Dense Silt 686.3 23.7 0 33 62.6 N/A 60

Medium Stiff to Stiff Cohesive 675.3 34.7 1700 0 57.6 0.007 N/A

Stiff to Very Stiff Cohesive 645.8 64.2 2700 0 59.6 0.005 N/A

Medium Stiff to Stiff Silt 633.3 76.7 1400 0 55.6 0.007 N/A

Very Stiff to Hard Silt 602.8 107.2 3300 0 72.6 0.005 N/A

Bedrock 587.8 122.2 N/A N/A N/A N/A N/A

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 155 psf and φ' = 31°.  The parameters were converted to equivalent soil 

strength parameters c' = 0 psf and φ'= 34° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in 

cohesion up to 150 psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.280

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 35 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

12.5 feet

P = 1/2 * GH * H
2

P = 2730 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  11376 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 1820 lbs/foot per shaft (Earth - Service Limit)

w = 152 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 228 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

YES Traffic surcharge included to consider construction

250 psf equipment loading.

Ps =  Ka * qs * H

Ps =  874 lbs/foot (surcharge resolved to distributed load)

Ps =  3640 lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 291 lbs/foot per shaft (surcharge - unfactored)

w = 24 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 42 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 24 42

12.5 176 270

9) Pile Heading Loading (for LPILE, from HDR Structures)

Service Strength

Shear = 0.81 1.21 kips/ft

Moment = -1.73 -2.45 kip-ft/ft

Axial Load = 5.91 7.47 kips/ft

Shear = 3375 5042 lbs

Moment = -86500 -122500 lb-in Checked with and without moment loading due to negative direction

Axial Load = 24625 31125 lbs

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 28.379

2983.34

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 12 Deflection Criteria

1.03% in Pile Length Above Rock = 46 ft Exposed Wall Height = 12.5 ft

60 ksi Pile Length Above Rock = 552 in Exposed Wall Height = 150 in

29000000 psi

 1% Exposed Wall Height 1.5 in

Concrete Properties Other Deflection Criteria 2.00 in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 1.50 in 0.176 in

Shaft Geometry

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall. However, due to the abutment and wingwalls on top of the drilled shaft wall, deflections have been further 

limited to 2 inches.

(from LPILE)

kips

in*kips

Percent Steel

Yield Strength of Steel

Modulus of Elasticity of Steel (Es)

�� =

�� =

� =

Governing deflection based on Load Case 1 =
Service Case (Applied Moment)

Governing maximum shear based on Load
Case 2 = Strength Case (Applied Moment)

Governing maximum shear based on Load
Case 4 = Strength Case (No Applied Moment)
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--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

4b. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Const. w Abt.lp12d

Name of output report file:   

4b. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Const. w Abt.lp12o

Name of plot output file:     

4b. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Const. w Abt.lp12p

Name of runtime message file: 

4b. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Const. w Abt.lp12r

Load Case 1 = Service Case (Applied Moment)
Load Case 2 = Strength Case (Applied Moment)
Load Case 3 = Service Case (No Applied Moment) 
Load Case 4 = Strength Case (No Applied Moment)
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--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 9, 2025                Time:  14:51:16

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                          

                                                                                                                    

                      

Job Number:                                                                                                         

                                                                                                                    

                      

Client:                                                                                                             

                                                                                                                    

                      

Engineer: HDR                                                                                                       

                                                                                                                    

                      

Description: Fwd. Abt., 12.5' Ht., 4' Dia., Const. w/ Abt. Load                                                     

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
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 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       46.000 ft

Depth of ground surface below top of pile              =      12.5000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            46.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    46.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 8 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    12.500000 ft

   Distance from top of pile to bottom of layer        =    13.700000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    36.500000 deg.

   Friction angle at bottom of layer                   =    36.500000 deg.

   Subgrade k at top of layer                          =   125.000000 pci

   Subgrade k at bottom of layer                       =   125.000000 pci

Layer 2 is stiff clay without free water

   Distance from top of pile to top of layer           =    13.700000 ft

   Distance from top of pile to bottom of layer        =    16.200000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Undrained cohesion at top of layer                  =        4000. psf
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   Undrained cohesion at bottom of layer               =        4000. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 3 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    16.200000 ft

   Distance from top of pile to bottom of layer        =    23.700000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 4 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    23.700000 ft

   Distance from top of pile to bottom of layer        =    34.700000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    34.700000 ft

   Distance from top of pile to bottom of layer        =    64.200000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1700. psf

   Undrained cohesion at bottom of layer               =        1700. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water
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   Distance from top of pile to top of layer           =    64.200000 ft

   Distance from top of pile to bottom of layer        =    76.700000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Undrained cohesion at top of layer                  =        2700. psf

   Undrained cohesion at bottom of layer               =        2700. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 7 is stiff clay without free water

   Distance from top of pile to top of layer           =    76.700000 ft

   Distance from top of pile to bottom of layer        =   107.200000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1400. psf

   Undrained cohesion at bottom of layer               =        1400. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 8 is stiff clay without free water

   Distance from top of pile to top of layer           =   107.200000 ft

   Distance from top of pile to bottom of layer        =   122.000000 ft

   Effective unit weight at top of layer               =    72.600000 pcf

   Effective unit weight at bottom of layer            =    72.600000 pcf

   Undrained cohesion at top of layer                  =        3300. psf

   Undrained cohesion at bottom of layer               =        3300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

 (Depth of the lowest soil layer extends 76.000 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   
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 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              12.5000      62.6000       --          36.5000       --         125.0000   

          (Reese, et al.)        13.7000      62.6000       --          36.5000       --         125.0000   

  2         Stiff Clay           13.7000      62.6000        4000.       --          0.00500       --       

          w/o Free Water         16.2000      62.6000        4000.       --          0.00500       --       

  3            Sand              16.2000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        23.7000      59.6000       --          33.0000       --          60.0000   

  4            Sand              23.7000      62.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        34.7000      62.6000       --          33.0000       --          60.0000   

  5         Stiff Clay           34.7000      57.6000        1700.       --          0.00700       --       

          w/o Free Water         64.2000      57.6000        1700.       --          0.00700       --       

  6         Stiff Clay           64.2000      59.6000        2700.       --          0.00500       --       

          w/o Free Water         76.7000      59.6000        2700.       --          0.00500       --       

  7         Stiff Clay           76.7000      55.6000        1400.       --          0.00700       --       

          w/o Free Water        107.2000      55.6000        1400.       --          0.00700       --       

  8         Stiff Clay          107.2000      72.6000        3300.       --          0.00500       --       

          w/o Free Water        122.0000      72.6000        3300.       --          0.00500       --       

--------------------------------------------------------------------------------

                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult

 No.          ft

-----     ----------     ----------     ----------

  1           12.500         0.6500         1.0000

  2          122.200         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.
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--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              24.000

  2              12.500             176.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              42.000

  2              12.500             270.000

Distributed lateral load intensity for Load Case 3 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              24.000

  2              12.500             176.000

Distributed lateral load intensity for Load Case 4 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              42.000

  2              12.500             270.000
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--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions

--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     1     V =        3375. lbs   M =      -86500. in-lbs            24625.          Yes               Yes

   2     1     V =        5042. lbs   M =     -122500. in-lbs            31125.          Yes               Yes

   3     1     V =        3375. lbs   M =       0.0000 in-lbs            24625.          Yes               Yes

   4     1     V =        5042. lbs   M =       0.0000 in-lbs            31125.          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    46.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in
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Number of Reinforcing Bars                             =           12 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    18.720000 sq. in.

Area Ratio of Steel Reinforcement                      =         1.03 percent

Edge-to-Edge Bar Spacing                               =     8.577827 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =        11.44

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7212.047 kips    

Tensile Load for Cracking of Concrete                  =     -807.459 kips    

Nominal Axial Tensile Capacity                         =    -1123.200 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.410000       1.560000      19.295000        0.00000

      2            1.410000       1.560000      16.709960       9.647500

      3            1.410000       1.560000       9.647500      16.709960

      4            1.410000       1.560000        0.00000      19.295000

      5            1.410000       1.560000       -9.64750      16.709960

      6            1.410000       1.560000      -16.70996       9.647500

      7            1.410000       1.560000      -19.29500        0.00000

      8            1.410000       1.560000      -16.70996       -9.64750

      9            1.410000       1.560000       -9.64750      -16.70996

     10            1.410000       1.560000        0.00000      -19.29500

     11            1.410000       1.560000       9.647500      -16.70996

     12            1.410000       1.560000      16.709960       -9.64750

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  8.578 inches

between bars 7 and 8.
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Ratio of bar spacing to maximum aggregate size = 11.44

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1               24.625

      2               31.125

Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =     24.625 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run
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   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   742.7393333   1188382933.    28.8569679    0.00001804   -0.00001196     0.0754963     0.4490825    

   0.00000125         1482.   1185585423.    26.4360792    0.00003305   -0.00002695     0.1376722     0.8104079    

   0.00000188         2218.   1182690631.    25.6291834    0.00004805   -0.00004195     0.1993521     1.1717369    

   0.00000250         2949.   1179771119.    25.2257666    0.00006306   -0.00005694     0.2605359     1.5330681    

   0.00000313         3678.   1176841681.    24.9837384    0.00007807   -0.00007193     0.3212234     1.8944013    

   0.00000375         4402.   1173907269.    24.8224038    0.00009308   -0.00008692     0.3814148     2.2557364    

   0.00000438         5123.   1170970015.    24.7071798     0.0001081     -0.000102     0.4411099     2.6170735    

   0.00000500         5123.   1024598763.    13.9459670    0.00006973     -0.000170     0.2853675     -4.346232 C  

   0.00000563         5123.    910754456.    13.7179132    0.00007716     -0.000193     0.3150761     -4.926711 C  

   0.00000625         5123.    819679011.    13.5306867    0.00008457     -0.000215     0.3445434     -5.508063 C  

   0.00000688         5123.    745162737.    13.3769085    0.00009197     -0.000238     0.3738773     -6.089523 C  

   0.00000750         5123.    683065842.    13.2493726    0.00009937     -0.000261     0.4031110     -6.670853 C  

   0.00000813         5123.    630522316.    13.1397108     0.0001068     -0.000283     0.4321682     -7.252606 C  

   0.00000875         5123.    585485008.    13.0444969     0.0001141     -0.000306     0.4610660     -7.834659 C  

   0.00000938         5123.    546452674.    12.9624712     0.0001215     -0.000328     0.4898648     -8.416578 C  

   0.00001000         5123.    512299382.    12.8910783     0.0001289     -0.000351     0.5185642     -8.998363 C  

   0.00001063         5123.    482164124.    12.8286327     0.0001363     -0.000374     0.5471642     -9.580013 C  

   0.00001125         5123.    455377228.    12.7735010     0.0001437     -0.000396     0.5756645    -10.161527 C  

   0.00001188         5123.    431410006.    12.7245660     0.0001511     -0.000419     0.6040650    -10.742906 C  

   0.00001250         5123.    409839505.    12.6793292     0.0001585     -0.000442     0.6322857    -11.324743 C  

   0.00001313         5123.    390323338.    12.6385385     0.0001659     -0.000464     0.6603986    -11.906506 C  

   0.00001375         5123.    372581368.    12.6018100     0.0001733     -0.000487     0.6884124    -12.488128 C  

   0.00001438         5123.    356382178.    12.5686151     0.0001807     -0.000509     0.7163270    -13.069609 C  

   0.00001500         5123.    341532921.    12.5385131     0.0001881     -0.000532     0.7441422    -13.650947 C  

   0.00001563         5123.    327871604.    12.5111341     0.0001955     -0.000555     0.7718578    -14.232142 C  

   0.00001625         5123.    315261158.    12.4861648     0.0002029     -0.000577     0.7994737    -14.813195 C  

   0.00001688         5123.    303584819.    12.4633385     0.0002103     -0.000600     0.8269896    -15.394104 C  

   0.00001750         5123.    292742504.    12.4424266     0.0002177     -0.000622     0.8544055    -15.974869 C  

   0.00001813         5123.    282647935.    12.4230851     0.0002252     -0.000645     0.8817210    -16.555489 C  

   0.00001875         5123.    273226337.    12.4054283     0.0002326     -0.000667     0.9089361    -17.135964 C  

   0.00001938         5123.    264412584.    12.3891692     0.0002400     -0.000690     0.9360506    -17.716293 C  

   0.00002000         5123.    256149691.    12.3741777     0.0002475     -0.000713     0.9630642    -18.296477 C  

   0.00002063         5123.    248387579.    12.3603394     0.0002549     -0.000735     0.9899768    -18.876514 C  

   0.00002125         5135.    241638920.    12.3475533     0.0002624     -0.000758     1.0167882    -19.456403 C  

   0.00002188         5276.    241166202.    12.3357302     0.0002698     -0.000780     1.0434982    -20.036145 C  

   0.00002250         5416.    240716055.    12.3247905     0.0002773     -0.000803     1.0701067    -20.615739 C  

   0.00002313         5557.    240286640.    12.3146634     0.0002848     -0.000825     1.0966134    -21.195184 C  

   0.00002375         5697.    239876309.    12.3052856     0.0002923     -0.000848     1.1230182    -21.774480 C  

   0.00002438         5837.    239483583.    12.2966001     0.0002997     -0.000870     1.1493208    -22.353627 C  

   0.00002563         6118.    238745753.    12.2812387     0.0003147     -0.000915     1.2016189    -23.511468 C  
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   0.00002688         6398.    238063972.    12.2679706     0.0003297     -0.000960     1.2535062    -24.668703 C  

   0.00002813         6678.    237430692.    12.2566291     0.0003447     -0.001005     1.3049812    -25.825329 C  

   0.00002938         6957.    236839648.    12.2469733     0.0003598     -0.001050     1.3560422    -26.981341 C  

   0.00003063         7236.    236285580.    12.2387783     0.0003748     -0.001095     1.4066829    -28.136775 C  

   0.00003188         7515.    235764003.    12.2317440     0.0003899     -0.001140     1.4568780    -29.291832 C  

   0.00003313         7793.    235271281.    12.2258082     0.0004050     -0.001185     1.5066581    -30.446233 C  

   0.00003438         8071.    234804199.    12.2209660     0.0004201     -0.001230     1.5560217    -31.599974 C  

   0.00003563         8349.    234359992.    12.2171072     0.0004352     -0.001275     1.6049670    -32.753051 C  

   0.00003688         8626.    233936268.    12.2141368     0.0004504     -0.001320     1.6534922    -33.905457 C  

   0.00003813         8903.    233530949.    12.2119721     0.0004656     -0.001364     1.7015958    -35.057188 C  

   0.00003938         9180.    233142220.    12.2105412     0.0004808     -0.001409     1.7492758    -36.208238 C  

   0.00004063         9456.    232768488.    12.2097810     0.0004960     -0.001454     1.7965306    -37.358602 C  

   0.00004188         9732.    232408350.    12.2096360     0.0005113     -0.001499     1.8433583    -38.508273 C  

   0.00004313        10008.    232060564.    12.2100572     0.0005266     -0.001543     1.8897573    -39.657247 C  

   0.00004438        10283.    231724028.    12.2110012     0.0005419     -0.001588     1.9357255    -40.805518 C  

   0.00004563        10558.    231397759.    12.2124294     0.0005572     -0.001633     1.9812612    -41.953079 C  

   0.00004688        10832.    231080881.    12.2143074     0.0005725     -0.001677     2.0263625    -43.099926 C  

   0.00004813        11106.    230772604.    12.2166045     0.0005879     -0.001722     2.0710276    -44.246051 C  

   0.00004938        11380.    230472219.    12.2192930     0.0006033     -0.001767     2.1152544    -45.391450 C  

   0.00005063        11653.    230179088.    12.2223482     0.0006188     -0.001811     2.1590410    -46.536115 C  

   0.00005188        11926.    229892632.    12.2257477     0.0006342     -0.001856     2.2023855    -47.680041 C  

   0.00005313        12198.    229612325.    12.2294713     0.0006497     -0.001900     2.2452859    -48.823221 C  

   0.00005438        12470.    229337691.    12.2335008     0.0006652     -0.001945     2.2877402    -49.965648 C  

   0.00005563        12742.    229068293.    12.2377723     0.0006807     -0.001989     2.3297463    -51.107317 C  

   0.00005688        13013.    228803777.    12.2422046     0.0006963     -0.002034     2.3712853    -52.248401 C  

   0.00005813        13284.    228543792.    12.2468350     0.0007118     -0.002078     2.4123544    -53.388909 C  

   0.00005938        13555.    228287969.    12.2517010     0.0007274     -0.002123     2.4529664    -54.528675 C  

   0.00006063        13825.    228036002.    12.2567915     0.0007431     -0.002167     2.4931194    -55.667693 C  

   0.00006188        14094.    227787610.    12.2620965     0.0007587     -0.002211     2.5328113    -56.805957 C  

   0.00006313        14364.    227542531.    12.2676068     0.0007744     -0.002256     2.5720399    -57.943461 C  

   0.00006438        14632.    227300525.    12.2733140     0.0007901     -0.002300     2.6108030    -59.080197 C  

   0.00006563        14899.    227033871.    12.2788487     0.0008058     -0.002344     2.6490215    -60.000000 CY 

   0.00006688        15149.    226527199.    12.2800624     0.0008212     -0.002389     2.6860769    -60.000000 CY 

   0.00006813        15373.    225665188.    12.2751295     0.0008362     -0.002434     2.7216047    -60.000000 CY 

   0.00006938        15587.    224675791.    12.2679243     0.0008511     -0.002479     2.7562451    -60.000000 CY 

   0.00007063        15799.    223706606.    12.2611270     0.0008659     -0.002524     2.7904321    -60.000000 CY 

   0.00007188        16007.    222703710.    12.2537255     0.0008807     -0.002569     2.8239972    -60.000000 CY 

   0.00007313        16175.    221196330.    12.2364952     0.0008948     -0.002615     2.8553899    -60.000000 CY 

   0.00007438        16302.    219189238.    12.2078763     0.0009080     -0.002662     2.8843958    -60.000000 CY 

   0.00007938        16750.    211025147.    12.0885781     0.0009595     -0.002850     2.9943798    -60.000000 CY 

   0.00008438        17195.    203795459.    11.9865449     0.0010114     -0.003039     3.0991756    -60.000000 CY 

   0.00008938        17637.    197342636.    11.8988394     0.0010635     -0.003227     3.1987076    -60.000000 CY 

   0.00009438        18053.    191286666.    11.8164742     0.0011152     -0.003415     3.2917124    -60.000000 CY 
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   0.00009938        18273.    183883703.    11.6865235     0.0011613     -0.003609     3.3696935    -60.000000 CY 

    0.0001044        18448.    176749001.    11.5550102     0.0012061     -0.003804     3.4408364    -60.000000 CY 

    0.0001094        18621.    170253258.    11.4375156     0.0012510     -0.003999     3.5080058    -60.000000 CY 

    0.0001144        18793.    164312418.    11.3318708     0.0012961     -0.004194     3.5711500    -60.000000 CY 

    0.0001194        18962.    158848096.    11.2339812     0.0013411     -0.004389     3.6297710    -60.000000 CY 

    0.0001244        19129.    153802020.    11.1422663     0.0013858     -0.004584     3.6838563    -60.000000 CY 

    0.0001294        19294.    149134519.    11.0593550     0.0014308     -0.004779     3.7338984    -60.000000 CY 

    0.0001344        19458.    144803099.    10.9841190     0.0014760     -0.004974     3.7798410    -60.000000 CY 

    0.0001394        19620.    140771353.    10.9158222     0.0015214     -0.005169     3.8216257    -60.000000 CY 

    0.0001444        19781.    137007908.    10.8537770     0.0015670     -0.005363     3.8591923    -60.000000 CY 

    0.0001494        19938.    133474674.    10.7966011     0.0016127     -0.005557     3.8923950    -60.000000 CY 

    0.0001544        20074.    130032294.    10.7335318     0.0016570     -0.005753     3.9202788    -60.000000 CY 

    0.0001594        20164.    126516313.    10.6590679     0.0016988     -0.005951     3.9427154    -60.000000 CY 

    0.0001644        20217.    122991386.    10.5763492     0.0017385     -0.006152     3.9605892    -60.000000 CY 

    0.0001694        20261.    119620987.    10.4962970     0.0017778     -0.006352     3.9750080    -60.000000 CY 

    0.0001744        20304.    116439228.    10.4219591     0.0018173     -0.006553     3.9862005    -60.000000 CY 

    0.0001794        20347.    113430233.    10.3524233     0.0018570     -0.006753     3.9941223    -60.000000 CY 

    0.0001844        20387.    110573335.    10.2852780     0.0018963     -0.006954     3.9986872    -60.000000 CY 

    0.0001894        20425.    107856689.    10.2196191     0.0019353     -0.007155     3.9988651    -60.000000 CY 

    0.0001944        20463.    105274661.    10.1580873     0.0019745     -0.007356     3.9969981    -60.000000 CY 

    0.0001994        20499.    102818447.    10.1012046     0.0020139     -0.007556     3.9997160    -60.000000 CY 

    0.0002044        20535.    100477579.    10.0477980     0.0020535     -0.007756     3.9936967    -60.000000 CY 

    0.0002094        20570.     98244362.     9.9972055     0.0020932     -0.007957     3.9978037    -60.000000 CY 

    0.0002144        20604.     96112182.     9.9501089     0.0021331     -0.008157     3.9998822    -60.000000 CY 

    0.0002194        20637.     94072534.     9.9075525     0.0021735     -0.008357     3.9925613    -60.000000 CY 

    0.0002244        20670.     92120479.     9.8666245     0.0022138     -0.008556     3.9972598    -60.000000 CY 

    0.0002294        20701.     90249209.     9.8271510     0.0022541     -0.008756     3.9996550    -60.000000 CY 

    0.0002344        20731.     88450637.     9.7874783     0.0022939     -0.008956     3.9956359    -60.000000 CY 

    0.0002394        20760.     86724065.     9.7503161     0.0023340     -0.009156     3.9945949    -60.000000 CY 

    0.0002444        20788.     85066307.     9.7152549     0.0023742     -0.009356     3.9982053    -60.000000 CY 

    0.0002494        20816.     83473188.     9.6821766     0.0024145     -0.009556     3.9998777    -60.000000 CY 

    0.0002544        20843.     81939600.     9.6510603     0.0024550     -0.009755     3.9939427    -60.000000 CY 

    0.0002594        20870.     80462969.     9.6219984     0.0024957     -0.009954     3.9936320    -60.000000 CY 

    0.0002644        20896.     79040765.     9.5942312     0.0025365     -0.010154     3.9974511    -60.000000 CY 

    0.0002694        20922.     77669926.     9.5687522     0.0025776     -0.010352     3.9995576    -60.000000 CY 

    0.0002744        20948.     76347102.     9.5443443     0.0026187     -0.010551     3.9974578    -60.000000 CY 

    0.0003044        21091.     69291816.     9.4251199     0.0028688     -0.011741     3.9897007    -60.000000 CY 

    0.0003344        21220.     63463073.     9.3388031     0.0031227     -0.012927     3.9897662    -60.000000 CYT

    0.0003644        21337.     58556815.     9.2695596     0.0033776     -0.014112     3.9985339    -60.000000 CYT

    0.0003944        21423.     54322616.     9.2045050     0.0036300     -0.015300     3.9966503    -60.000000 CYT

    0.0004244        21464.     50578395.     9.1273000     0.0038734     -0.016497     3.9836620    60.0000000 CYT
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Axial Thrust Force =     31.125 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   742.6297252   1188207560.    30.1392519    0.00001884   -0.00001116     0.0788623     0.4723239    

   0.00000125         1482.   1185495386.    27.0791700    0.00003385   -0.00002615     0.1410216     0.8337199    

   0.00000188         2217.   1182630002.    26.0592536    0.00004886   -0.00004114     0.2026851     1.1951219    

   0.00000250         2949.   1179725299.    25.5493396    0.00006387   -0.00005613     0.2638523     1.5565271    

   0.00000313         3678.   1176804767.    25.2434204    0.00007889   -0.00007111     0.3245233     1.9179350    

   0.00000375         4402.   1173876302.    25.0394973    0.00009390   -0.00008610     0.3846980     2.2793453    

   0.00000438         5123.   1170943295.    24.8938568     0.0001089     -0.000101     0.4443764     2.6407581    

   0.00000500         5123.   1024575383.    14.4898726    0.00007245     -0.000168     0.2964739     -4.267368 C  

   0.00000563         5123.    910733674.    14.2105478    0.00007993     -0.000190     0.3263474     -4.846352 C  

   0.00000625         5123.    819660306.    13.9816264    0.00008739     -0.000213     0.3559612     -5.426330 C  

   0.00000688         5123.    745145733.    13.7934461    0.00009483     -0.000235     0.3854320     -6.006475 C  

   0.00000750         5123.    683050255.    13.6356315     0.0001023     -0.000258     0.4147514     -6.586850 C  

   0.00000813         5123.    630507928.    13.4989016     0.0001097     -0.000280     0.4438493     -7.167965 C  

   0.00000875         5123.    585471647.    13.3822364     0.0001171     -0.000303     0.4728466     -7.748948 C  

   0.00000938         5123.    546440204.    13.2816089     0.0001245     -0.000325     0.5017433     -8.329800 C  

   0.00001000         5123.    512287691.    13.1938260     0.0001319     -0.000348     0.5305295     -8.910590 C  

   0.00001063         5123.    482153121.    13.1138447     0.0001393     -0.000371     0.5590929     -9.492147 C  

   0.00001125         5123.    455366837.    13.0431661     0.0001467     -0.000393     0.5875565    -10.073567 C  

   0.00001188         5123.    431400161.    12.9803226     0.0001541     -0.000416     0.6159202    -10.654851 C  

   0.00001250         5123.    409830153.    12.9240925     0.0001616     -0.000438     0.6441839    -11.235999 C  

   0.00001313         5123.    390314432.    12.8736141     0.0001690     -0.000461     0.6723473    -11.817010 C  

   0.00001375         5123.    372572867.    12.8280687     0.0001764     -0.000484     0.7004103    -12.397883 C  

   0.00001438         5123.    356374046.    12.7868139     0.0001838     -0.000506     0.7283727    -12.978619 C  

   0.00001500         5123.    341525128.    12.7493144     0.0001912     -0.000529     0.7562343    -13.559216 C  

   0.00001563         5123.    327864123.    12.7149992     0.0001987     -0.000551     0.7839830    -14.139766 C  

   0.00001625         5123.    315253964.    12.6824134     0.0002061     -0.000574     0.8115606    -14.720713 C  

   0.00001688         5123.    303577891.    12.6525357     0.0002135     -0.000596     0.8390383    -15.301515 C  

   0.00001750         5123.    292735824.    12.6250768     0.0002209     -0.000619     0.8664157    -15.882173 C  

   0.00001813         5123.    282641485.    12.5997876     0.0002284     -0.000642     0.8936927    -16.462687 C  

   0.00001875         5123.    273220102.    12.5764519     0.0002358     -0.000664     0.9208692    -17.043054 C  

   0.00001938         5123.    264406550.    12.5548817     0.0002433     -0.000687     0.9479449    -17.623276 C  

   0.00002000         5123.    256143846.    12.5349123     0.0002507     -0.000709     0.9749197    -18.203351 C  

   0.00002063         5123.    248381911.    12.5163990     0.0002582     -0.000732     1.0017934    -18.783279 C  

   0.00002125         5213.    245329941.    12.4992142     0.0002656     -0.000754     1.0285658    -19.363059 C  

   0.00002188         5354.    244749335.    12.4832448     0.0002731     -0.000777     1.0552367    -19.942692 C  

   0.00002250         5494.    244197286.    12.4683904     0.0002805     -0.000799     1.0818059    -20.522175 C  

   0.00002313         5635.    243671468.    12.4545613     0.0002880     -0.000822     1.1082733    -21.101510 C  
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   0.00002375         5775.    243169814.    12.4414917     0.0002955     -0.000845     1.1346386    -21.680695 C  

   0.00002438         5916.    242690429.    12.4294730     0.0003030     -0.000867     1.1609017    -22.259729 C  

   0.00002563         6196.    241791940.    12.4078024     0.0003179     -0.000912     1.2131204    -23.417346 C  

   0.00002688         6476.    240964415.    12.3889256     0.0003330     -0.000957     1.2649279    -24.574355 C  

   0.00002813         6756.    240198318.    12.3726082     0.0003480     -0.001002     1.3163225    -25.730752 C  

   0.00002938         7035.    239485734.    12.3582888     0.0003630     -0.001047     1.3673029    -26.886534 C  

   0.00003063         7314.    238820038.    12.3458367     0.0003781     -0.001092     1.4178672    -28.041694 C  

   0.00003188         7592.    238195646.    12.3350373     0.0003932     -0.001137     1.4680141    -29.196229 C  

   0.00003313         7871.    237607816.    12.3257082     0.0004083     -0.001182     1.5177417    -30.350135 C  

   0.00003438         8149.    237052491.    12.3176938     0.0004234     -0.001227     1.5670486    -31.503405 C  

   0.00003563         8426.    236526188.    12.3108604     0.0004386     -0.001271     1.6159330    -32.656037 C  

   0.00003688         8703.    236025892.    12.3050923     0.0004538     -0.001316     1.6643934    -33.808024 C  

   0.00003813         8980.    235548983.    12.3002893     0.0004689     -0.001361     1.7124279    -34.959362 C  

   0.00003938         9257.    235093174.    12.2963636     0.0004842     -0.001406     1.7600350    -36.110045 C  

   0.00004063         9533.    234656459.    12.2932387     0.0004994     -0.001451     1.8072128    -37.260070 C  

   0.00004188         9809.    234237069.    12.2908471     0.0005147     -0.001495     1.8539596    -38.409430 C  

   0.00004313        10084.    233833441.    12.2891291     0.0005300     -0.001540     1.9002737    -39.558121 C  

   0.00004438        10359.    233444186.    12.2880318     0.0005453     -0.001585     1.9461533    -40.706137 C  

   0.00004563        10634.    233068068.    12.2875083     0.0005606     -0.001629     1.9915966    -41.853473 C  

   0.00004688        10908.    232703981.    12.2875167     0.0005760     -0.001674     2.0366018    -43.000124 C  

   0.00004813        11182.    232350934.    12.2880193     0.0005914     -0.001719     2.0811669    -44.146083 C  

   0.00004938        11455.    232008035.    12.2889827     0.0006068     -0.001763     2.1252902    -45.291346 C  

   0.00005063        11729.    231674480.    12.2903764     0.0006222     -0.001808     2.1689698    -46.435907 C  

   0.00005188        12001.    231349541.    12.2921732     0.0006377     -0.001852     2.2122037    -47.579760 C  

   0.00005313        12274.    231032559.    12.2943484     0.0006531     -0.001897     2.2549900    -48.722899 C  

   0.00005438        12546.    230722933.    12.2968796     0.0006686     -0.001941     2.2973268    -49.865318 C  

   0.00005563        12817.    230420117.    12.2999166     0.0006842     -0.001986     2.3392121    -51.007012 C  

   0.00005688        13088.    230123612.    12.3031055     0.0006997     -0.002030     2.3806438    -52.147974 C  

   0.00005813        13359.    229832961.    12.3065949     0.0007153     -0.002075     2.4216200    -53.288198 C  

   0.00005938        13629.    229547745.    12.3103695     0.0007309     -0.002119     2.4621386    -54.427678 C  

   0.00006063        13899.    229267579.    12.3144153     0.0007466     -0.002163     2.5021975    -55.566407 C  

   0.00006188        14169.    228992107.    12.3187193     0.0007622     -0.002208     2.5417946    -56.704379 C  

   0.00006313        14438.    228721002.    12.3232699     0.0007779     -0.002252     2.5809278    -57.841587 C  

   0.00006438        14707.    228453962.    12.3280562     0.0007936     -0.002296     2.6195949    -58.978025 C  

   0.00006563        14974.    228176248.    12.3329185     0.0008093     -0.002341     2.6577532    -60.000000 CY 

   0.00006688        15226.    227677468.    12.3338414     0.0008248     -0.002385     2.6948018    -60.000000 CY 

   0.00006813        15452.    226819927.    12.3285603     0.0008399     -0.002430     2.7303141    -60.000000 CY 

   0.00006938        15666.    225811378.    12.3205947     0.0008547     -0.002475     2.7648682    -60.000000 CY 

   0.00007063        15878.    224820409.    12.3130028     0.0008696     -0.002520     2.7989580    -60.000000 CY 

   0.00007188        16086.    223803607.    12.3049630     0.0008844     -0.002566     2.8324482    -60.000000 CY 

   0.00007313        16260.    222358902.    12.2885726     0.0008986     -0.002611     2.8640425    -60.000000 CY 

   0.00007438        16391.    220383514.    12.2615305     0.0009120     -0.002658     2.8933561    -60.000000 CY 

   0.00007938        16839.    212143393.    12.1406075     0.0009637     -0.002846     3.0031400    -60.000000 CY 
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   0.00008438        17284.    204843414.    12.0358963     0.0010155     -0.003034     3.1075341    -60.000000 CY 

   0.00008938        17726.    198328070.    11.9458286     0.0010677     -0.003222     3.2066562    -60.000000 CY 

   0.00009438        18145.    192269532.    11.8628075     0.0011196     -0.003410     3.2994948    -60.000000 CY 

   0.00009938        18371.    184869540.    11.7348943     0.0011662     -0.003604     3.3777602    -60.000000 CY 

    0.0001044        18546.    177685230.    11.6013601     0.0012109     -0.003799     3.4484773    -60.000000 CY 

    0.0001094        18719.    171144381.    11.4820009     0.0012558     -0.003994     3.5152147    -60.000000 CY 

    0.0001144        18890.    165162338.    11.3746788     0.0013010     -0.004189     3.5779201    -60.000000 CY 

    0.0001194        19060.    159668261.    11.2779457     0.0013463     -0.004384     3.6365212    -60.000000 CY 

    0.0001244        19227.    154587074.    11.1848270     0.0013911     -0.004579     3.6901344    -60.000000 CY 

    0.0001294        19392.    149887124.    11.1005478     0.0014361     -0.004774     3.7396961    -60.000000 CY 

    0.0001344        19555.    145525648.    11.0240664     0.0014814     -0.004969     3.7851496    -60.000000 CY 

    0.0001394        19717.    141465948.    10.9546229     0.0015268     -0.005163     3.8264360    -60.000000 CY 

    0.0001444        19877.    137676441.    10.8915194     0.0015725     -0.005358     3.8634947    -60.000000 CY 

    0.0001494        20035.    134124662.    10.8338876     0.0016183     -0.005552     3.8962345    -60.000000 CY 

    0.0001544        20175.    130686275.    10.7717720     0.0016629     -0.005747     3.9239482    -60.000000 CY 

    0.0001594        20268.    127170428.    10.6985692     0.0017051     -0.005945     3.9459499    -60.000000 CY 

    0.0001644        20322.    123629898.    10.6161901     0.0017450     -0.006145     3.9633036    -60.000000 CY 

    0.0001694        20366.    120239321.    10.5352700     0.0017844     -0.006346     3.9771710    -60.000000 CY 

    0.0001744        20409.    117038512.    10.4600109     0.0018240     -0.006546     3.9878038    -60.000000 CY 

    0.0001794        20451.    114011523.    10.3896656     0.0018636     -0.006746     3.9951570    -60.000000 CY 

    0.0001844        20492.    111144088.    10.3245076     0.0019036     -0.006946     3.9991847    -60.000000 CY 

    0.0001894        20530.    108411752.    10.2585523     0.0019427     -0.007147     3.9965536    -60.000000 CY 

    0.0001944        20568.    105814281.    10.1963421     0.0019819     -0.007348     3.9977982    -60.000000 CY 

    0.0001994        20604.    103343374.    10.1386526     0.0020214     -0.007549     3.9999202    -60.000000 CY 

    0.0002044        20639.    100988124.    10.0846624     0.0020611     -0.007749     3.9944177    -60.000000 CY 

    0.0002094        20674.     98741680.    10.0335555     0.0021008     -0.007949     3.9984922    -60.000000 CY 

    0.0002144        20708.     96596871.     9.9858990     0.0021407     -0.008149     3.9999923    -60.000000 CY 

    0.0002194        20741.     94544711.     9.9426483     0.0021812     -0.008349     3.9939018    -60.000000 CY 

    0.0002244        20773.     92581234.     9.9011725     0.0022216     -0.008548     3.9980517    -60.000000 CY 

    0.0002294        20804.     90700766.     9.8619703     0.0022621     -0.008748     3.9998996    -60.000000 CY 

    0.0002344        20835.     88894371.     9.8245606     0.0023026     -0.008947     3.9929111    -60.000000 CY 

    0.0002394        20863.     87157760.     9.7868584     0.0023427     -0.009147     3.9958726    -60.000000 CY 

    0.0002444        20892.     85490372.     9.7512841     0.0023830     -0.009347     3.9989091    -60.000000 CY 

    0.0002494        20920.     83887987.     9.7177212     0.0024234     -0.009547     3.9999972    -60.000000 CY 

    0.0002544        20946.     82344958.     9.6864481     0.0024640     -0.009746     3.9911348    -60.000000 CY 

    0.0002594        20973.     80859873.     9.6568670     0.0025047     -0.009945     3.9950657    -60.000000 CY 

    0.0002644        20999.     79429522.     9.6287723     0.0025456     -0.010144     3.9983296    -60.000000 CY 

    0.0002694        21025.     78050821.     9.6010458     0.0025863     -0.010344     3.9998710    -60.000000 CY 

    0.0002744        21050.     76719854.     9.5779773     0.0026280     -0.010542     3.9945646    -60.000000 CY 

    0.0003044        21192.     69624344.     9.4567106     0.0028784     -0.011732     3.9879257    -60.000000 CY 

    0.0003344        21321.     63764174.     9.3712615     0.0031335     -0.012916     3.9863634    -60.000000 CYT

    0.0003644        21437.     58832622.     9.3025537     0.0033896     -0.014100     3.9947650    -60.000000 CYT

    0.0003944        21526.     54582985.     9.2381959     0.0036433     -0.015287     3.9980820    -60.000000 CYT
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    0.0004244        21526.     50724394.     9.2212900     0.0039133     -0.016457     3.9859392    60.0000000 CYT

--------------------------------------------------------------------------------

   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                24.625             21157.770           0.00300000     -0.01235429

   2                31.125             21253.513           0.00300000     -0.01229641

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65          24.625000        21158.     16.006250        13753.    228103296.

   2       0.65          31.125000        21254.     20.231250        13815.    229355343.

 

   1       0.75          24.625000        21158.     18.468750        15868.    223372959.

   2       0.75          31.125000        21254.     23.343750        15940.    224516294.

 

   1       0.90          24.625000        21158.     22.162500        19042.    156440608.

   2       0.90          31.125000        21254.     28.012500        19128.    157598656.
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--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    

Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       12.5000        0.00      N.A.        No            0.00       2115.

  2       13.7000     0.04400      No          No           2115.     127280.

  3       16.2000      9.4226      No          No         129395.     271970.

  4       23.7000     17.0583      Yes         No         401365.     932337.

  5       34.7000     34.1111      No          No        1333701.     686163.

  6       64.2000     51.7000      No          No        2019864.        0.00

  7       76.7000     64.2000      No          No            0.00        0.00

  8      107.2000     94.7000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =       3375.0 lbs

Applied moment at pile head                            =     -86500.0 in-lbs

Axial thrust load on pile head                         =      24625.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 
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   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00    0.08253    -86500.      3375.  -3.41E-04       0.00   1.19E+12       0.00       0.00    25.3984

    0.4600    0.08065    -67437.      3527.  -3.41E-04       0.00   1.19E+12       0.00       0.00    29.5936

    0.9200    0.07876    -47472.      3706.  -3.42E-04       0.00   1.19E+12       0.00       0.00    35.1872

    1.3800    0.07688    -26434.      3915.  -3.42E-04       0.00   1.19E+12       0.00       0.00    40.7808

    1.8400    0.07499     -4154.      4156.  -3.42E-04       0.00   1.19E+12       0.00       0.00    46.3744

    2.3000    0.07310     19539.      4427.  -3.42E-04       0.00   1.19E+12       0.00       0.00    51.9680

    2.7600    0.07121     44815.      4730.  -3.42E-04       0.00   1.19E+12       0.00       0.00    57.5616

    3.2200    0.06933     71845.      5063.  -3.41E-04       0.00   1.19E+12       0.00       0.00    63.1552

    3.6800    0.06745    100800.      5427.  -3.41E-04       0.00   1.19E+12       0.00       0.00    68.7488

    4.1400    0.06557    131849.      5822.  -3.40E-04       0.00   1.19E+12       0.00       0.00    74.3424

    4.6000    0.06369    165164.      6247.  -3.40E-04       0.00   1.19E+12       0.00       0.00    79.9360

    5.0600    0.06181    200914.      6704.  -3.39E-04       0.00   1.19E+12       0.00       0.00    85.5296

    5.5200    0.05995    239270.      7192.  -3.38E-04       0.00   1.19E+12       0.00       0.00    91.1232

    5.9800    0.05808    280403.      7710.  -3.37E-04       0.00   1.19E+12       0.00       0.00    96.7168

    6.4400    0.05623    324482.      8259.  -3.35E-04       0.00   1.19E+12       0.00       0.00   102.3104

    6.9000    0.05438    371679.      8840.  -3.34E-04       0.00   1.19E+12       0.00       0.00   107.9040

    7.3600    0.05255    422163.      9451.  -3.32E-04       0.00   1.19E+12       0.00       0.00   113.4976

    7.8200    0.05072    476105.     10093.  -3.30E-04       0.00   1.19E+12       0.00       0.00   119.0912

    8.2800    0.04891    533676.     10766.  -3.27E-04       0.00   1.19E+12       0.00       0.00   124.6848

    8.7400    0.04711    595046.     11469.  -3.25E-04       0.00   1.19E+12       0.00       0.00   130.2784

    9.2000    0.04532    660384.     12204.  -3.22E-04       0.00   1.19E+12       0.00       0.00   135.8720

    9.6600    0.04355    729863.     12969.  -3.19E-04       0.00   1.19E+12       0.00       0.00   141.4656

   10.1200    0.04180    803652.     13766.  -3.15E-04       0.00   1.19E+12       0.00       0.00   147.0592

   10.5800    0.04007    881921.     14593.  -3.11E-04       0.00   1.19E+12       0.00       0.00   152.6528

   11.0400    0.03837    964840.     15451.  -3.07E-04       0.00   1.19E+12       0.00       0.00   158.2464

   11.5000    0.03669   1052582.     16340.  -3.02E-04       0.00   1.19E+12       0.00       0.00   163.8400

   11.9600    0.03503   1145314.     17260.  -2.97E-04       0.00   1.19E+12       0.00       0.00   169.4336

   12.4200    0.03341   1243209.     18051.  -2.91E-04       0.00   1.19E+12       0.00       0.00   117.3385

   12.8800    0.03181   1344678.     18342.  -2.85E-04       0.00   1.19E+12    -11.787      2045.       0.00

   13.3400    0.03026   1445787.     18242.  -2.79E-04       0.00   1.19E+12    -24.779      4521.       0.00

   13.8000    0.02873   1546141.     16483.  -2.72E-04       0.00   1.19E+12   -612.310    117628.       0.00

   14.2600    0.02725   1627836.     13090.  -2.65E-04       0.00   1.18E+12   -617.206    125014.       0.00

   14.7200    0.02581   1690723.      9670.  -2.57E-04       0.00   1.18E+12   -621.659    132939.       0.00

   15.1800    0.02442   1734667.      6228.  -2.49E-04       0.00   1.18E+12   -625.672    141448.       0.00

   15.6400    0.02307   1759546.      2764.  -2.41E-04       0.00   1.18E+12   -629.245    150591.       0.00

   16.1000    0.02176   1765250.   -717.843  -2.33E-04       0.00   1.18E+12   -632.378    160427.       0.00

   16.5600    0.02050   1751684.     -2571.  -2.24E-04       0.00   1.18E+12    -38.948     10488.       0.00

   17.0200    0.01928   1736930.     -2791.  -2.16E-04       0.00   1.18E+12    -40.789     11677.       0.00

   17.4800    0.01811   1720932.     -3020.  -2.08E-04       0.00   1.18E+12    -42.211     12865.       0.00

   17.9400    0.01698   1703647.     -3256.  -2.00E-04       0.00   1.18E+12    -43.241     14053.       0.00

   18.4000    0.01590   1685044.     -3496.  -1.92E-04       0.00   1.18E+12    -43.907     15242.       0.00
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   18.8600    0.01486   1665101.     -3740.  -1.84E-04       0.00   1.18E+12    -44.236     16430.       0.00

   19.3200    0.01386   1643810.     -3984.  -1.77E-04       0.00   1.18E+12    -44.254     17619.       0.00

   19.7800    0.01291   1621169.     -4227.  -1.69E-04       0.00   1.18E+12    -43.986     18807.       0.00

   20.2400    0.01200   1597187.     -4469.  -1.62E-04       0.00   1.18E+12    -43.459     19995.       0.00

   20.7000    0.01113   1571879.     -4706.  -1.54E-04       0.00   1.19E+12    -42.696     21184.       0.00

   21.1600    0.01029   1545270.     -4939.  -1.47E-04       0.00   1.19E+12    -41.722     22372.       0.00

   21.6200    0.00950   1517388.     -5167.  -1.40E-04       0.00   1.19E+12    -40.559     23560.       0.00

   22.0800    0.00875   1488269.     -5387.  -1.33E-04       0.00   1.19E+12    -39.231     24749.       0.00

   22.5400    0.00804   1457955.     -5599.  -1.26E-04       0.00   1.19E+12    -37.758     25937.       0.00

   23.0000    0.00736   1426488.     -5803.  -1.19E-04       0.00   1.19E+12    -36.161     27125.       0.00

   23.4600    0.00672   1393919.     -5998.  -1.13E-04       0.00   1.19E+12    -34.461     28314.       0.00

   23.9200    0.00611   1360299.     -6183.  -1.06E-04       0.00   1.19E+12    -32.677     29502.       0.00

   24.3800    0.00554   1325683.     -6359.  -1.00E-04       0.00   1.19E+12    -30.827     30690.       0.00

   24.8400    0.00501   1290126.     -6524.  -9.40E-05       0.00   1.19E+12    -28.929     31879.       0.00

   25.3000    0.00451   1253687.     -6678.  -8.81E-05       0.00   1.19E+12    -26.998     33067.       0.00

   25.7600    0.00404   1216425.     -6822.  -8.23E-05       0.00   1.19E+12    -25.051     34255.       0.00

   26.2200    0.00360   1178399.     -6955.  -7.68E-05       0.00   1.19E+12    -23.103     35444.       0.00

   26.6800    0.00319   1139668.     -7077.  -7.14E-05       0.00   1.19E+12    -21.166     36632.       0.00

   27.1400    0.00281   1100291.     -7188.  -6.62E-05       0.00   1.19E+12    -19.254     37820.       0.00

   27.6000    0.00246   1060327.     -7289.  -6.11E-05       0.00   1.19E+12    -17.378     39009.       0.00

   28.0600    0.00214   1019832.     -7380.  -5.63E-05       0.00   1.19E+12    -15.549     40197.       0.00

   28.5200    0.00184    978864.     -7461.  -5.16E-05       0.00   1.19E+12    -13.778     41385.       0.00

   28.9800    0.00157    937474.     -7533.  -4.72E-05       0.00   1.19E+12    -12.072     42574.       0.00

   29.4400    0.00132    895717.     -7595.  -4.29E-05       0.00   1.19E+12    -10.439     43762.       0.00

   29.9000    0.00109    853641.     -7648.  -3.89E-05       0.00   1.19E+12     -8.886     44950.       0.00

   30.3600   8.88E-04    811293.     -7693.  -3.50E-05       0.00   1.19E+12     -7.420     46139.       0.00

   30.8200   7.05E-04    768719.     -7730.  -3.13E-05       0.00   1.19E+12     -6.044     47327.       0.00

   31.2800   5.42E-04    725960.     -7760.  -2.78E-05       0.00   1.19E+12     -4.763     48516.       0.00

   31.7400   3.98E-04    683056.     -7783.  -2.46E-05       0.00   1.19E+12     -3.579     49704.       0.00

   32.2000   2.71E-04    640042.     -7800.  -2.15E-05       0.00   1.19E+12     -2.495     50892.       0.00

   32.6600   1.60E-04    596951.     -7811.  -1.86E-05       0.00   1.19E+12     -1.511     52081.       0.00

   33.1200   6.49E-05    553815.     -7817.  -1.60E-05       0.00   1.19E+12     -0.627     53269.       0.00

   33.5800  -1.61E-05    510658.     -7818.  -1.35E-05       0.00   1.19E+12     0.1585     54457.       0.00

   34.0400  -8.40E-05    467507.     -7815.  -1.12E-05       0.00   1.19E+12     0.8464     55646.       0.00

   34.5000  -1.40E-04    424381.     -7809.  -9.14E-06       0.00   1.19E+12     1.4401     56834.       0.00

   34.9600  -1.85E-04    381298.     -7651.  -7.27E-06       0.00   1.19E+12    55.6991   1662901.       0.00

   35.4200  -2.20E-04    339912.     -7313.  -5.60E-06       0.00   1.19E+12    66.8813   1677024.       0.00

   35.8800  -2.47E-04    300564.     -6920.  -4.11E-06       0.00   1.19E+12    75.5740   1691150.       0.00

   36.3400  -2.66E-04    263519.     -6485.  -2.80E-06       0.00   1.19E+12    82.0219   1705281.       0.00

   36.8000  -2.78E-04    228973.     -6020.  -1.66E-06       0.00   1.19E+12    86.4618   1719415.       0.00

   37.2600  -2.84E-04    197061.     -5535.  -6.66E-07       0.00   1.19E+12    89.1200   1733553.       0.00

   37.7200  -2.85E-04    167864.     -5040.   1.82E-07       0.00   1.19E+12    90.2103   1747694.       0.00

   38.1800  -2.82E-04    141417.     -4544.   9.00E-07       0.00   1.19E+12    89.4483   1752344.       0.00
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   38.6400  -2.75E-04    117694.     -4057.   1.50E-06       0.00   1.19E+12    87.2952   1752344.       0.00

   39.1000  -2.65E-04     96632.     -3583.   2.00E-06       0.00   1.19E+12    84.1841   1752344.       0.00

   39.5600  -2.53E-04     78134.     -3129.   2.41E-06       0.00   1.19E+12    80.2865   1752344.       0.00

   40.0200  -2.39E-04     62083.     -2699.   2.73E-06       0.00   1.19E+12    75.7529   1752344.       0.00

   40.4800  -2.23E-04     48340.     -2294.   2.99E-06       0.00   1.19E+12    70.7140   1752344.       0.00

   40.9400  -2.06E-04     36751.     -1919.   3.19E-06       0.00   1.19E+12    65.2816   1752344.       0.00

   41.4000  -1.88E-04     27152.     -1575.   3.33E-06       0.00   1.19E+12    59.5500   1752344.       0.00

   41.8600  -1.69E-04     19367.     -1262.   3.44E-06       0.00   1.19E+12    53.5975   1752344.       0.00

   42.3200  -1.50E-04     13216.   -983.273   3.52E-06       0.00   1.19E+12    47.4873   1752344.       0.00

   42.7800  -1.30E-04      8511.   -738.304   3.57E-06       0.00   1.19E+12    41.2696   1752344.       0.00

   43.2400  -1.10E-04      5064.   -527.849   3.60E-06       0.00   1.19E+12    34.9825   1752344.       0.00

   43.7000  -9.03E-05      2683.   -352.211   3.62E-06       0.00   1.19E+12    28.6543   1752344.       0.00

   44.1600  -7.03E-05      1175.   -211.566   3.63E-06       0.00   1.19E+12    22.3042   1752344.       0.00

   44.6200  -5.02E-05   346.0262   -105.999   3.63E-06       0.00   1.19E+12    15.9446   1752344.       0.00

   45.0800  -3.02E-05     3.3364    -35.545   3.63E-06       0.00   1.19E+12     9.5821   1752344.       0.00

   45.5400  -1.01E-05    -47.383     -0.213   3.63E-06       0.00   1.19E+12     3.2196   1752344.       0.00

   46.0000   9.90E-06       0.00       0.00   3.63E-06       0.00   1.19E+12     -3.143    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     0.08252996 inches

Computed slope at pile head      =     -0.0003410 radians

Maximum bending moment           =       1765250. inch-lbs

Maximum shear force              =         18342. lbs

Depth of maximum bending moment  =    16.10000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             17

Number of zero deflection points =              2

Pile deflection at ground        =     0.03312998 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

--------------------------------------------------------------------------------

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Boundary Condition Type 1, Shear and Moment

Shear      =           3375. lbs

Moment     =         -86500. in-lbs

Axial Load =          24625. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.08252996      1765250.        18342.

   43.70000    0.08723716      1799050.        18312.

   41.40000    0.09181540      1813364.        18345.

   39.10000    0.09748572      1807699.        18335.

   36.80000    0.09553987      1793862.        18341.

   34.50000    0.13777383      1731670.        18344.

   32.20000    0.16036734      1736171.        18319.

   29.90000    0.20349351      1711431.        18323.

   27.60000    0.33690763      1700187.        18352.

   25.30000    0.63218683      1706464.       -19940.

   23.00000    1.51394805      1676997.       -25557.

   20.70000    7.69474190      1774343.       -40230.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =       5042.0 lbs

Applied moment at pile head                            =    -122500.0 in-lbs

Axial thrust load on pile head                         =      31125.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     0.1692   -122500.      5042.  -6.48E-04       0.00   1.19E+12       0.00       0.00    44.0976

    0.4600     0.1656    -93885.      5303.  -6.49E-04       0.00   1.19E+12       0.00       0.00    50.3904
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    0.9200     0.1620    -63734.      5604.  -6.49E-04       0.00   1.19E+12       0.00       0.00    58.7808

    1.3800     0.1584    -31793.      5952.  -6.49E-04       0.00   1.19E+12       0.00       0.00    67.1712

    1.8400     0.1549      2196.      6346.  -6.49E-04       0.00   1.19E+12       0.00       0.00    75.5616

    2.3000     0.1513     38487.      6786.  -6.49E-04       0.00   1.19E+12       0.00       0.00    83.9520

    2.7600     0.1477     77335.      7272.  -6.49E-04       0.00   1.19E+12       0.00       0.00    92.3424

    3.2200     0.1441    118998.      7805.  -6.48E-04       0.00   1.19E+12       0.00       0.00   100.7328

    3.6800     0.1405    163730.      8385.  -6.48E-04       0.00   1.19E+12       0.00       0.00   109.1232

    4.1400     0.1370    211786.      9010.  -6.47E-04       0.00   1.19E+12       0.00       0.00   117.5136

    4.6000     0.1334    263423.      9682.  -6.46E-04       0.00   1.19E+12       0.00       0.00   125.9040

    5.0600     0.1298    318897.     10400.  -6.44E-04       0.00   1.19E+12       0.00       0.00   134.2944

    5.5200     0.1263    378462.     11165.  -6.43E-04       0.00   1.19E+12       0.00       0.00   142.6848

    5.9800     0.1227    442374.     11975.  -6.41E-04       0.00   1.19E+12       0.00       0.00   151.0752

    6.4400     0.1192    510890.     12832.  -6.39E-04       0.00   1.19E+12       0.00       0.00   159.4656

    6.9000     0.1157    584264.     13736.  -6.36E-04       0.00   1.19E+12       0.00       0.00   167.8560

    7.3600     0.1122    662752.     14686.  -6.33E-04       0.00   1.19E+12       0.00       0.00   176.2464

    7.8200     0.1087    746610.     15682.  -6.30E-04       0.00   1.19E+12       0.00       0.00   184.6368

    8.2800     0.1052    836093.     16724.  -6.26E-04       0.00   1.19E+12       0.00       0.00   193.0272

    8.7400     0.1018    931457.     17813.  -6.22E-04       0.00   1.19E+12       0.00       0.00   201.4176

    9.2000    0.09835   1032958.     18948.  -6.18E-04       0.00   1.19E+12       0.00       0.00   209.8080

    9.6600    0.09496   1140851.     20129.  -6.12E-04       0.00   1.19E+12       0.00       0.00   218.1984

   10.1200    0.09159   1255391.     21357.  -6.07E-04       0.00   1.19E+12       0.00       0.00   226.5888

   10.5800    0.08826   1376835.     22630.  -6.01E-04       0.00   1.19E+12       0.00       0.00   234.9792

   11.0400    0.08496   1505438.     23951.  -5.94E-04       0.00   1.19E+12       0.00       0.00   243.3696

   11.5000    0.08170   1641455.     25317.  -5.87E-04       0.00   1.18E+12       0.00       0.00   251.7600

   11.9600    0.07848   1785142.     26730.  -5.79E-04       0.00   1.18E+12       0.00       0.00   260.1504

   12.4200    0.07531   1936754.     27945.  -5.70E-04       0.00   1.18E+12       0.00       0.00   180.0512

   12.8800    0.07219   2093851.     28379.  -5.61E-04       0.00   1.18E+12    -22.853      1747.       0.00

   13.3400    0.06912   2250250.     28172.  -5.51E-04       0.00   1.18E+12    -52.202      4169.       0.00

   13.8000    0.06611   2405056.     25946.  -5.40E-04       0.00   1.18E+12   -754.072     62963.       0.00

   14.2600    0.06316   2536884.     21763.  -5.28E-04       0.00   1.18E+12   -761.492     66550.       0.00

   14.7200    0.06028   2645507.     17541.  -5.16E-04       0.00   1.18E+12   -768.437     70368.       0.00

   15.1800    0.05747   2730713.     13281.  -5.03E-04       0.00   1.18E+12   -774.904     74436.       0.00

   15.6400    0.05472   2792305.      8987.  -4.91E-04       0.00   1.18E+12   -780.892     78772.       0.00

   16.1000    0.05205   2830101.      4662.  -4.77E-04       0.00   1.18E+12   -786.397     83400.       0.00

   16.5600    0.04945   2843933.      2232.  -4.64E-04       0.00   1.18E+12    -93.961     10488.       0.00

   17.0200    0.04693   2854899.      1698.  -4.51E-04       0.00   1.18E+12    -99.265     11677.       0.00

   17.4800    0.04447   2862839.      1138.  -4.37E-04       0.00   1.18E+12   -103.653     12865.       0.00

   17.9400    0.04210   2867618.   556.5348  -4.24E-04       0.00   1.18E+12   -107.174     14053.       0.00

   18.4000    0.03979   2869129.    -42.526  -4.11E-04       0.00   1.18E+12   -109.876     15242.       0.00

   18.8600    0.03756   2867290.   -654.372  -3.97E-04       0.00   1.18E+12   -111.807     16430.       0.00

   19.3200    0.03541   2862041.     -1275.  -3.84E-04       0.00   1.18E+12   -113.014     17619.       0.00

   19.7800    0.03333   2853347.     -1900.  -3.70E-04       0.00   1.18E+12   -113.545     18807.       0.00

   20.2400    0.03132   2841190.     -2527.  -3.57E-04       0.00   1.18E+12   -113.447     19995.       0.00

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



   20.7000    0.02938   2825575.     -3151.  -3.44E-04       0.00   1.18E+12   -112.765     21184.       0.00

   21.1600    0.02752   2806521.     -3770.  -3.31E-04       0.00   1.18E+12   -111.546     22372.       0.00

   21.6200    0.02573   2784066.     -4381.  -3.18E-04       0.00   1.18E+12   -109.836     23560.       0.00

   22.0800    0.02402   2758263.     -4981.  -3.05E-04       0.00   1.18E+12   -107.677     24749.       0.00

   22.5400    0.02237   2729176.     -5569.  -2.92E-04       0.00   1.18E+12   -105.113     25937.       0.00

   23.0000    0.02080   2696884.     -6141.  -2.79E-04       0.00   1.18E+12   -102.187     27125.       0.00

   23.4600    0.01929   2661476.     -6696.  -2.67E-04       0.00   1.18E+12    -98.939     28314.       0.00

   23.9200    0.01785   2623051.     -7232.  -2.54E-04       0.00   1.18E+12    -95.410     29502.       0.00

   24.3800    0.01648   2581717.     -7749.  -2.42E-04       0.00   1.18E+12    -91.639     30690.       0.00

   24.8400    0.01518   2537589.     -8244.  -2.30E-04       0.00   1.18E+12    -87.663     31879.       0.00

   25.3000    0.01394   2490787.     -8716.  -2.18E-04       0.00   1.18E+12    -83.518     33067.       0.00

   25.7600    0.01277   2441439.     -9165.  -2.07E-04       0.00   1.18E+12    -79.238     34255.       0.00

   26.2200    0.01166   2389674.     -9591.  -1.96E-04       0.00   1.18E+12    -74.858     35444.       0.00

   26.6800    0.01061   2335627.     -9991.  -1.85E-04       0.00   1.18E+12    -70.409     36632.       0.00

   27.1400    0.00962   2279432.    -10368.  -1.74E-04       0.00   1.18E+12    -65.921     37820.       0.00

   27.6000    0.00869   2221226.    -10719.  -1.63E-04       0.00   1.18E+12    -61.422     39009.       0.00

   28.0600    0.00782   2161148.    -11046.  -1.53E-04       0.00   1.18E+12    -56.940     40197.       0.00

   28.5200    0.00700   2099332.    -11348.  -1.43E-04       0.00   1.18E+12    -52.499     41385.       0.00

   28.9800    0.00624   2035916.    -11626.  -1.33E-04       0.00   1.18E+12    -48.124     42574.       0.00

   29.4400    0.00553   1971031.    -11879.  -1.24E-04       0.00   1.18E+12    -43.836     43762.       0.00

   29.9000    0.00487   1904809.    -12110.  -1.15E-04       0.00   1.18E+12    -39.656     44950.       0.00

   30.3600    0.00426   1837377.    -12318.  -1.06E-04       0.00   1.18E+12    -35.601     46139.       0.00

   30.8200    0.00370   1768859.    -12503.  -9.79E-05       0.00   1.18E+12    -31.689     47327.       0.00

   31.2800    0.00318   1699374.    -12668.  -8.98E-05       0.00   1.18E+12    -27.935     48516.       0.00

   31.7400    0.00270   1629036.    -12812.  -8.21E-05       0.00   1.18E+12    -24.352     49704.       0.00

   32.2000    0.00227   1557955.    -12937.  -7.46E-05       0.00   1.19E+12    -20.950     50892.       0.00

   32.6600    0.00188   1486235.    -13044.  -6.76E-05       0.00   1.19E+12    -17.741     52081.       0.00

   33.1200    0.00153   1413972.    -13134.  -6.08E-05       0.00   1.19E+12    -14.731     53269.       0.00

   33.5800    0.00121   1341260.    -13207.  -5.44E-05       0.00   1.19E+12    -11.928     54457.       0.00

   34.0400   9.26E-04   1268183.    -13266.  -4.83E-05       0.00   1.19E+12     -9.335     55646.       0.00

   34.5000   6.76E-04   1194821.    -13311.  -4.26E-05       0.00   1.19E+12     -6.956     56834.       0.00

   34.9600   4.56E-04   1121246.    -13709.  -3.72E-05       0.00   1.19E+12   -137.342   1662901.       0.00

   35.4200   2.65E-04   1043485.    -14310.  -3.22E-05       0.00   1.19E+12    -80.501   1677024.       0.00

   35.8800   1.01E-04    963270.    -14618.  -2.75E-05       0.00   1.19E+12    -30.892   1691150.       0.00

   36.3400  -3.86E-05    882113.    -14670.  -2.32E-05       0.00   1.19E+12    11.9173   1705281.       0.00

   36.8000  -1.55E-04    801319.    -14504.  -1.93E-05       0.00   1.19E+12    48.3896   1719415.       0.00

   37.2600  -2.52E-04    721998.    -14152.  -1.58E-05       0.00   1.19E+12    79.0046   1733553.       0.00

   37.7200  -3.29E-04    645084.    -13646.  -1.26E-05       0.00   1.19E+12   104.2507   1747694.       0.00

   38.1800  -3.90E-04    571346.    -13017.  -9.75E-06       0.00   1.19E+12   123.9435   1752344.       0.00

   38.6400  -4.37E-04    501385.    -12292.  -7.26E-06       0.00   1.19E+12   138.7079   1752344.       0.00

   39.1000  -4.71E-04    435649.    -11496.  -5.08E-06       0.00   1.19E+12   149.3905   1752344.       0.00

   39.5600  -4.93E-04    374465.    -10652.  -3.20E-06       0.00   1.19E+12   156.5266   1752344.       0.00

   40.0200  -5.06E-04    318050.     -9777.  -1.59E-06       0.00   1.19E+12   160.6143   1752344.       0.00
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   40.4800  -5.11E-04    266529.     -8886.  -2.36E-07       0.00   1.19E+12   162.1128   1752344.       0.00

   40.9400  -5.09E-04    219948.     -7993.   8.94E-07       0.00   1.19E+12   161.4416   1752344.       0.00

   41.4000  -5.01E-04    178285.     -7109.   1.82E-06       0.00   1.19E+12   158.9798   1752344.       0.00

   41.8600  -4.88E-04    141466.     -6242.   2.56E-06       0.00   1.19E+12   155.0666   1752344.       0.00

   42.3200  -4.73E-04    109373.     -5400.   3.14E-06       0.00   1.19E+12   150.0018   1752344.       0.00

   42.7800  -4.54E-04     81849.     -4588.   3.59E-06       0.00   1.19E+12   144.0466   1752344.       0.00

   43.2400  -4.33E-04     58715.     -3812.   3.92E-06       0.00   1.19E+12   137.4251   1752344.       0.00

   43.7000  -4.11E-04     39768.     -3073.   4.14E-06       0.00   1.19E+12   130.3255   1752344.       0.00

   44.1600  -3.87E-04     24793.     -2374.   4.29E-06       0.00   1.19E+12   122.9023   1752344.       0.00

   44.6200  -3.63E-04     13562.     -1716.   4.38E-06       0.00   1.19E+12   115.2772   1752344.       0.00

   45.0800  -3.39E-04      5843.     -1101.   4.43E-06       0.00   1.19E+12   107.5417   1752344.       0.00

   45.5400  -3.14E-04      1402.   -529.155   4.44E-06       0.00   1.19E+12    99.7587   1752344.       0.00

   46.0000  -2.90E-04       0.00       0.00   4.45E-06       0.00   1.19E+12    91.9642    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     0.16917819 inches

Computed slope at pile head      =     -0.0006480 radians

Maximum bending moment           =       2869129. inch-lbs

Maximum shear force              =         28379. lbs

Depth of maximum bending moment  =    18.40000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             15

Number of zero deflection points =              1

Pile deflection at ground        =     0.07476733 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 2

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =           5042. lbs

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Moment     =        -122500. in-lbs

Axial Load =          31125. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.16917819      2869129.        28379.

   43.70000    0.17618160      2933309.        28341.

   41.40000    0.18537955      2966467.        28391.

   39.10000    0.20066735      2963845.        28378.

   36.80000    0.22009380      2875518.        28384.

   34.50000    0.30029532      2786425.        28403.

   32.20000    0.36701150      2781943.        28371.

   29.90000    0.48814178      2735934.        28375.

   27.60000    0.85625542      2715426.       -29171.

   25.30000    1.76241787      2724027.       -35894.

   23.00000    4.90302490      2712374.       -46715.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 3

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =       3375.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =      24625.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00    0.08658   1.14E-05      3375.  -3.65E-04       0.00   1.19E+12       0.00       0.00    25.3984

    0.4600    0.08457     19067.      3527.  -3.65E-04       0.00   1.19E+12       0.00       0.00    29.5936

    0.9200    0.08255     39035.      3706.  -3.65E-04       0.00   1.19E+12       0.00       0.00    35.1872

    1.3800    0.08054     60075.      3915.  -3.64E-04       0.00   1.19E+12       0.00       0.00    40.7808

    1.8400    0.07853     82358.      4156.  -3.64E-04       0.00   1.19E+12       0.00       0.00    46.3744

    2.3000    0.07652    106054.      4427.  -3.64E-04       0.00   1.19E+12       0.00       0.00    51.9680

    2.7600    0.07452    131333.      4730.  -3.63E-04       0.00   1.19E+12       0.00       0.00    57.5616
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    3.2200    0.07251    158367.      5063.  -3.62E-04       0.00   1.19E+12       0.00       0.00    63.1552

    3.6800    0.07052    187324.      5427.  -3.62E-04       0.00   1.19E+12       0.00       0.00    68.7488

    4.1400    0.06852    218376.      5822.  -3.61E-04       0.00   1.19E+12       0.00       0.00    74.3424

    4.6000    0.06653    251694.      6247.  -3.60E-04       0.00   1.19E+12       0.00       0.00    79.9360

    5.0600    0.06455    287446.      6704.  -3.58E-04       0.00   1.19E+12       0.00       0.00    85.5296

    5.5200    0.06258    325805.      7192.  -3.57E-04       0.00   1.19E+12       0.00       0.00    91.1232

    5.9800    0.06061    366940.      7710.  -3.55E-04       0.00   1.19E+12       0.00       0.00    96.7168

    6.4400    0.05866    411022.      8259.  -3.53E-04       0.00   1.19E+12       0.00       0.00   102.3104

    6.9000    0.05671    458221.      8840.  -3.51E-04       0.00   1.19E+12       0.00       0.00   107.9040

    7.3600    0.05478    508708.      9451.  -3.49E-04       0.00   1.19E+12       0.00       0.00   113.4976

    7.8200    0.05286    562652.     10093.  -3.47E-04       0.00   1.19E+12       0.00       0.00   119.0912

    8.2800    0.05095    620225.     10766.  -3.44E-04       0.00   1.19E+12       0.00       0.00   124.6848

    8.7400    0.04906    681597.     11469.  -3.41E-04       0.00   1.19E+12       0.00       0.00   130.2784

    9.2000    0.04719    746938.     12204.  -3.38E-04       0.00   1.19E+12       0.00       0.00   135.8720

    9.6600    0.04533    816419.     12969.  -3.34E-04       0.00   1.19E+12       0.00       0.00   141.4656

   10.1200    0.04350    890210.     13766.  -3.30E-04       0.00   1.19E+12       0.00       0.00   147.0592

   10.5800    0.04169    968481.     14593.  -3.26E-04       0.00   1.19E+12       0.00       0.00   152.6528

   11.0400    0.03990   1051402.     15451.  -3.21E-04       0.00   1.19E+12       0.00       0.00   158.2464

   11.5000    0.03814   1139145.     16340.  -3.16E-04       0.00   1.19E+12       0.00       0.00   163.8400

   11.9600    0.03642   1231880.     17260.  -3.10E-04       0.00   1.19E+12       0.00       0.00   169.4336

   12.4200    0.03472   1329776.     18051.  -3.04E-04       0.00   1.19E+12       0.00       0.00   117.3385

   12.8800    0.03305   1431247.     18341.  -2.98E-04       0.00   1.19E+12    -12.247      2045.       0.00

   13.3400    0.03143   1532344.     18236.  -2.91E-04       0.00   1.19E+12    -25.740      4521.       0.00

   13.8000    0.02984   1632656.     16459.  -2.84E-04       0.00   1.18E+12   -618.118    114339.       0.00

   14.2600    0.02830   1714132.     13034.  -2.76E-04       0.00   1.18E+12   -623.024    121540.       0.00

   14.7200    0.02680   1776623.      9582.  -2.68E-04       0.00   1.18E+12   -627.483    129267.       0.00

   15.1800    0.02534   1819994.      6108.  -2.59E-04       0.00   1.18E+12   -631.496    137565.       0.00

   15.6400    0.02393   1844121.      2612.  -2.51E-04       0.00   1.18E+12   -635.064    146484.       0.00

   16.1000    0.02257   1848897.   -902.303  -2.42E-04       0.00   1.18E+12   -638.185    156081.       0.00

   16.5600    0.02126   1834226.     -2775.  -2.34E-04       0.00   1.18E+12    -40.390     10488.       0.00

   17.0200    0.01999   1818323.     -3003.  -2.25E-04       0.00   1.18E+12    -42.287     11677.       0.00

   17.4800    0.01877   1801130.     -3241.  -2.17E-04       0.00   1.18E+12    -43.749     12865.       0.00

   17.9400    0.01760   1782603.     -3485.  -2.08E-04       0.00   1.18E+12    -44.803     14053.       0.00

   18.4000    0.01647   1762710.     -3734.  -2.00E-04       0.00   1.18E+12    -45.479     15242.       0.00

   18.8600    0.01539   1741430.     -3986.  -1.92E-04       0.00   1.18E+12    -45.805     16430.       0.00

   19.3200    0.01435   1718753.     -4239.  -1.84E-04       0.00   1.18E+12    -45.808     17619.       0.00

   19.7800    0.01336   1694679.     -4491.  -1.76E-04       0.00   1.18E+12    -45.515     18807.       0.00

   20.2400    0.01241   1669217.     -4741.  -1.68E-04       0.00   1.18E+12    -44.953     19995.       0.00

   20.7000    0.01150   1642385.     -4987.  -1.60E-04       0.00   1.18E+12    -44.147     21184.       0.00

   21.1600    0.01064   1614206.     -5228.  -1.53E-04       0.00   1.18E+12    -43.121     22372.       0.00

   21.6200    0.00982   1584712.     -5462.  -1.45E-04       0.00   1.19E+12    -41.901     23560.       0.00

   22.0800    0.00904   1553941.     -5690.  -1.38E-04       0.00   1.19E+12    -40.509     24749.       0.00

   22.5400    0.00829   1521934.     -5909.  -1.31E-04       0.00   1.19E+12    -38.969     25937.       0.00
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   23.0000    0.00759   1488739.     -6120.  -1.24E-04       0.00   1.19E+12    -37.301     27125.       0.00

   23.4600    0.00693   1454406.     -6321.  -1.17E-04       0.00   1.19E+12    -35.527     28314.       0.00

   23.9200    0.00630   1418990.     -6512.  -1.10E-04       0.00   1.19E+12    -33.667     29502.       0.00

   24.3800    0.00571   1382547.     -6692.  -1.04E-04       0.00   1.19E+12    -31.739     30690.       0.00

   24.8400    0.00515   1345136.     -6862.  -9.74E-05       0.00   1.19E+12    -29.763     31879.       0.00

   25.3000    0.00463   1306818.     -7021.  -9.13E-05       0.00   1.19E+12    -27.754     33067.       0.00

   25.7600    0.00415   1267652.     -7168.  -8.53E-05       0.00   1.19E+12    -25.730     34255.       0.00

   26.2200    0.00369   1227703.     -7305.  -7.95E-05       0.00   1.19E+12    -23.705     35444.       0.00

   26.6800    0.00327   1187030.     -7430.  -7.38E-05       0.00   1.19E+12    -21.693     36632.       0.00

   27.1400    0.00288   1145695.     -7544.  -6.84E-05       0.00   1.19E+12    -19.709     37820.       0.00

   27.6000    0.00251   1103759.     -7648.  -6.32E-05       0.00   1.19E+12    -17.763     39009.       0.00

   28.0600    0.00218   1061281.     -7741.  -5.81E-05       0.00   1.19E+12    -15.868     40197.       0.00

   28.5200    0.00187   1018319.     -7823.  -5.33E-05       0.00   1.19E+12    -14.033     41385.       0.00

   28.9800    0.00159    974929.     -7896.  -4.87E-05       0.00   1.19E+12    -12.267     42574.       0.00

   29.4400    0.00133    931164.     -7959.  -4.42E-05       0.00   1.19E+12    -10.579     43762.       0.00

   29.9000    0.00110    887076.     -8013.  -4.00E-05       0.00   1.19E+12     -8.975     44950.       0.00

   30.3600   8.93E-04    842715.     -8058.  -3.60E-05       0.00   1.19E+12     -7.461     46139.       0.00

   30.8200   7.05E-04    798125.     -8095.  -3.22E-05       0.00   1.19E+12     -6.042     47327.       0.00

   31.2800   5.37E-04    753351.     -8125.  -2.86E-05       0.00   1.19E+12     -4.723     48516.       0.00

   31.7400   3.89E-04    708432.     -8148.  -2.52E-05       0.00   1.19E+12     -3.505     49704.       0.00

   32.2000   2.59E-04    663407.     -8164.  -2.20E-05       0.00   1.19E+12     -2.391     50892.       0.00

   32.6600   1.46E-04    618308.     -8174.  -1.90E-05       0.00   1.19E+12     -1.381     52081.       0.00

   33.1200   4.93E-05    573166.     -8180.  -1.63E-05       0.00   1.19E+12     -0.476     53269.       0.00

   33.5800  -3.30E-05    528010.     -8180.  -1.37E-05       0.00   1.19E+12     0.3259     54457.       0.00

   34.0400  -1.02E-04    482863.     -8176.  -1.13E-05       0.00   1.19E+12     1.0269     55646.       0.00

   34.5000  -1.58E-04    437747.     -8169.  -9.21E-06       0.00   1.19E+12     1.6300     56834.       0.00

   34.9600  -2.04E-04    392681.     -7995.  -7.28E-06       0.00   1.19E+12    61.3171   1662901.       0.00

   35.4200  -2.39E-04    349482.     -7626.  -5.56E-06       0.00   1.19E+12    72.5188   1677024.       0.00

   35.8800  -2.65E-04    308493.     -7202.  -4.03E-06       0.00   1.19E+12    81.1554   1691150.       0.00

   36.3400  -2.83E-04    269977.     -6736.  -2.69E-06       0.00   1.19E+12    87.4826   1705281.       0.00

   36.8000  -2.95E-04    234127.     -6242.  -1.51E-06       0.00   1.19E+12    91.7475   1719415.       0.00

   37.2600  -3.00E-04    201071.     -5728.  -5.04E-07       0.00   1.19E+12    94.1855   1733553.       0.00

   37.7200  -3.00E-04    170886.     -5206.   3.60E-07       0.00   1.19E+12    95.0189   1747694.       0.00

   38.1800  -2.96E-04    143595.     -4685.   1.09E-06       0.00   1.19E+12    93.9460   1752344.       0.00

   38.6400  -2.88E-04    119167.     -4173.   1.70E-06       0.00   1.19E+12    91.4514   1752344.       0.00

   39.1000  -2.77E-04     97526.     -3678.   2.20E-06       0.00   1.19E+12    87.9870   1752344.       0.00

   39.5600  -2.64E-04     78565.     -3204.   2.61E-06       0.00   1.19E+12    83.7287   1752344.       0.00

   40.0200  -2.48E-04     62156.     -2755.   2.94E-06       0.00   1.19E+12    78.8309   1752344.       0.00

   40.4800  -2.31E-04     48149.     -2335.   3.20E-06       0.00   1.19E+12    73.4271   1752344.       0.00

   40.9400  -2.13E-04     36379.     -1946.   3.39E-06       0.00   1.19E+12    67.6315   1752344.       0.00

   41.4000  -1.94E-04     26669.     -1589.   3.54E-06       0.00   1.19E+12    61.5398   1752344.       0.00

   41.8600  -1.74E-04     18835.     -1267.   3.64E-06       0.00   1.19E+12    55.2310   1752344.       0.00

   42.3200  -1.54E-04     12684.   -979.667   3.72E-06       0.00   1.19E+12    48.7689   1752344.       0.00
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   42.7800  -1.33E-04      8019.   -728.583   3.77E-06       0.00   1.19E+12    42.2035   1752344.       0.00

   43.2400  -1.12E-04      4639.   -513.921   3.79E-06       0.00   1.19E+12    35.5729   1752344.       0.00

   43.7000  -9.11E-05      2344.   -335.963   3.81E-06       0.00   1.19E+12    28.9045   1752344.       0.00

   44.1600  -7.00E-05   929.2508   -194.868   3.82E-06       0.00   1.19E+12    22.2170   1752344.       0.00

   44.6200  -4.89E-05   191.5410    -90.708   3.82E-06       0.00   1.19E+12    15.5220   1752344.       0.00

   45.0800  -2.78E-05    -73.209    -23.510   3.82E-06       0.00   1.19E+12     8.8254   1752344.       0.00

   45.5400  -6.71E-06    -69.046     6.7253   3.82E-06       0.00   1.19E+12     2.1294   1752344.       0.00

   46.0000   1.44E-05       0.00       0.00   3.82E-06       0.00   1.19E+12     -4.566    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 3:

Pile-head deflection             =     0.08657936 inches

Computed slope at pile head      =     -0.0003648 radians

Maximum bending moment           =       1848897. inch-lbs

Maximum shear force              =         18341. lbs

Depth of maximum bending moment  =    16.10000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             17

Number of zero deflection points =              2

Pile deflection at ground        =     0.03442880 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 3

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =           3375. lbs

Moment     =              0. in-lbs

Axial Load =          24625. lbs

    Pile       Pile Head       Maximum       Maximum
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   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.08657936      1848897.        18341.

   43.70000    0.09136167      1882884.        18311.

   41.40000    0.09602356      1897434.        18344.

   39.10000    0.10184162      1891976.        18334.

   36.80000    0.10035538      1877258.        18339.

   34.50000    0.14420504      1816037.        18344.

   32.20000    0.16846777      1819934.        18318.

   29.90000    0.21457001      1795238.        18322.

   27.60000    0.35603189      1784036.        18352.

   25.30000    0.67734968      1791095.       -20979.

   23.00000    1.64325095      1762835.       -26961.

   20.70000    8.70608468      1878141.       -42747.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 4

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =       5042.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =      31125.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     0.1756   1.08E-05      5042.  -6.84E-04       0.00   1.19E+12       0.00       0.00    44.0976

    0.4600     0.1718     28621.      5303.  -6.84E-04       0.00   1.19E+12       0.00       0.00    50.3904

    0.9200     0.1681     58778.      5604.  -6.83E-04       0.00   1.19E+12       0.00       0.00    58.7808

    1.3800     0.1643     90725.      5952.  -6.83E-04       0.00   1.19E+12       0.00       0.00    67.1712

    1.8400     0.1605    124719.      6346.  -6.83E-04       0.00   1.19E+12       0.00       0.00    75.5616

    2.3000     0.1567    161016.      6786.  -6.82E-04       0.00   1.19E+12       0.00       0.00    83.9520

    2.7600     0.1530    199870.      7272.  -6.81E-04       0.00   1.19E+12       0.00       0.00    92.3424

    3.2200     0.1492    241538.      7805.  -6.80E-04       0.00   1.19E+12       0.00       0.00   100.7328

    3.6800     0.1455    286276.      8385.  -6.79E-04       0.00   1.19E+12       0.00       0.00   109.1232

    4.1400     0.1417    334338.      9010.  -6.77E-04       0.00   1.19E+12       0.00       0.00   117.5136

    4.6000     0.1380    385980.      9682.  -6.76E-04       0.00   1.19E+12       0.00       0.00   125.9040
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    5.0600     0.1343    441458.     10400.  -6.74E-04       0.00   1.19E+12       0.00       0.00   134.2944

    5.5200     0.1306    501029.     11165.  -6.72E-04       0.00   1.19E+12       0.00       0.00   142.6848

    5.9800     0.1269    564946.     11975.  -6.69E-04       0.00   1.19E+12       0.00       0.00   151.0752

    6.4400     0.1232    633466.     12832.  -6.66E-04       0.00   1.19E+12       0.00       0.00   159.4656

    6.9000     0.1195    706845.     13736.  -6.63E-04       0.00   1.19E+12       0.00       0.00   167.8560

    7.3600     0.1158    785338.     14686.  -6.60E-04       0.00   1.19E+12       0.00       0.00   176.2464

    7.8200     0.1122    869200.     15682.  -6.56E-04       0.00   1.19E+12       0.00       0.00   184.6368

    8.2800     0.1086    958688.     16724.  -6.52E-04       0.00   1.19E+12       0.00       0.00   193.0272

    8.7400     0.1050   1054056.     17813.  -6.47E-04       0.00   1.19E+12       0.00       0.00   201.4176

    9.2000     0.1015   1155561.     18948.  -6.42E-04       0.00   1.19E+12       0.00       0.00   209.8080

    9.6600    0.09793   1263458.     20129.  -6.36E-04       0.00   1.19E+12       0.00       0.00   218.1984

   10.1200    0.09444   1378003.     21357.  -6.30E-04       0.00   1.19E+12       0.00       0.00   226.5888

   10.5800    0.09098   1499450.     22630.  -6.23E-04       0.00   1.19E+12       0.00       0.00   234.9792

   11.0400    0.08756   1628057.     23951.  -6.16E-04       0.00   1.18E+12       0.00       0.00   243.3696

   11.5000    0.08418   1764078.     25317.  -6.08E-04       0.00   1.18E+12       0.00       0.00   251.7600

   11.9600    0.08084   1907768.     26730.  -6.00E-04       0.00   1.18E+12       0.00       0.00   260.1504

   12.4200    0.07755   2059384.     27945.  -5.90E-04       0.00   1.18E+12       0.00       0.00   180.0512

   12.8800    0.07432   2216484.     28378.  -5.80E-04       0.00   1.18E+12    -23.028      1710.       0.00

   13.3400    0.07115   2372881.     28170.  -5.70E-04       0.00   1.18E+12    -52.608      4082.       0.00

   13.8000    0.06803   2527674.     25928.  -5.58E-04       0.00   1.18E+12   -759.493     61623.       0.00

   14.2600    0.06498   2659322.     21715.  -5.46E-04       0.00   1.18E+12   -766.921     65146.       0.00

   14.7200    0.06200   2767599.     17463.  -5.33E-04       0.00   1.18E+12   -773.869     68896.       0.00

   15.1800    0.05909   2852294.     13173.  -5.20E-04       0.00   1.18E+12   -780.335     72891.       0.00

   15.6400    0.05626   2913210.      8849.  -5.07E-04       0.00   1.18E+12   -786.317     77152.       0.00

   16.1000    0.05350   2950164.      4494.  -4.93E-04       0.00   1.18E+12   -791.811     81699.       0.00

   16.5600    0.05081   2962989.      2042.  -4.79E-04       0.00   1.18E+12    -96.552     10488.       0.00

   17.0200    0.04821   2972870.      1494.  -4.65E-04       0.00   1.18E+12   -101.976     11677.       0.00

   17.4800    0.04568   2979641.   918.5240  -4.51E-04       0.00   1.18E+12   -106.456     12865.       0.00

   17.9400    0.04322   2983165.   320.9871  -4.38E-04       0.00   1.18E+12   -110.043     14053.       0.00

   18.4000    0.04085   2983335.   -294.020  -4.24E-04       0.00   1.18E+12   -112.786     15242.       0.00

   18.8600    0.03855   2980065.   -921.976  -4.10E-04       0.00   1.18E+12   -114.735     16430.       0.00

   19.3200    0.03632   2973297.     -1559.  -3.96E-04       0.00   1.18E+12   -115.940     17619.       0.00

   19.7800    0.03418   2962993.     -2200.  -3.82E-04       0.00   1.18E+12   -116.449     18807.       0.00

   20.2400    0.03211   2949140.     -2842.  -3.68E-04       0.00   1.18E+12   -116.312     19995.       0.00

   20.7000    0.03012   2931739.     -3482.  -3.54E-04       0.00   1.18E+12   -115.576     21184.       0.00

   21.1600    0.02820   2910815.     -4117.  -3.41E-04       0.00   1.18E+12   -114.289     22372.       0.00

   21.6200    0.02636   2886406.     -4743.  -3.27E-04       0.00   1.18E+12   -112.498     23560.       0.00

   22.0800    0.02459   2858566.     -5358.  -3.14E-04       0.00   1.18E+12   -110.247     24749.       0.00

   22.5400    0.02290   2827366.     -5959.  -3.00E-04       0.00   1.18E+12   -107.582     25937.       0.00

   23.0000    0.02128   2792884.     -6544.  -2.87E-04       0.00   1.18E+12   -104.547     27125.       0.00

   23.4600    0.01973   2755215.     -7112.  -2.74E-04       0.00   1.18E+12   -101.184     28314.       0.00

   23.9200    0.01825   2714461.     -7661.  -2.61E-04       0.00   1.18E+12    -97.534     29502.       0.00

   24.3800    0.01684   2670733.     -8188.  -2.49E-04       0.00   1.18E+12    -93.638     30690.       0.00
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   24.8400    0.01550   2624149.     -8694.  -2.36E-04       0.00   1.18E+12    -89.533     31879.       0.00

   25.3000    0.01423   2574835.     -9176.  -2.24E-04       0.00   1.18E+12    -85.258     33067.       0.00

   25.7600    0.01303   2522921.     -9635.  -2.12E-04       0.00   1.18E+12    -80.848     34255.       0.00

   26.2200    0.01189   2468541.    -10068.  -2.01E-04       0.00   1.18E+12    -76.337     35444.       0.00

   26.6800    0.01081   2411834.    -10477.  -1.89E-04       0.00   1.18E+12    -71.759     36632.       0.00

   27.1400    0.00980   2352938.    -10861.  -1.78E-04       0.00   1.18E+12    -67.143     37820.       0.00

   27.6000    0.00885   2291995.    -11218.  -1.67E-04       0.00   1.18E+12    -62.519     39009.       0.00

   28.0600    0.00795   2229144.    -11551.  -1.57E-04       0.00   1.18E+12    -57.916     40197.       0.00

   28.5200    0.00712   2164527.    -11858.  -1.46E-04       0.00   1.18E+12    -53.358     41385.       0.00

   28.9800    0.00634   2098283.    -12140.  -1.37E-04       0.00   1.18E+12    -48.871     42574.       0.00

   29.4400    0.00561   2030547.    -12398.  -1.27E-04       0.00   1.18E+12    -44.475     43762.       0.00

   29.9000    0.00494   1961455.    -12631.  -1.18E-04       0.00   1.18E+12    -40.193     44950.       0.00

   30.3600    0.00431   1891137.    -12842.  -1.09E-04       0.00   1.18E+12    -36.043     46139.       0.00

   30.8200    0.00374   1819719.    -13030.  -9.99E-05       0.00   1.18E+12    -32.042     47327.       0.00

   31.2800    0.00321   1747323.    -13196.  -9.16E-05       0.00   1.18E+12    -28.204     48516.       0.00

   31.7400    0.00273   1674066.    -13342.  -8.36E-05       0.00   1.18E+12    -24.544     49704.       0.00

   32.2000    0.00229   1600060.    -13468.  -7.60E-05       0.00   1.18E+12    -21.074     50892.       0.00

   32.6600    0.00189   1525411.    -13575.  -6.87E-05       0.00   1.19E+12    -17.801     52081.       0.00

   33.1200    0.00153   1450218.    -13665.  -6.18E-05       0.00   1.19E+12    -14.736     53269.       0.00

   33.5800    0.00120   1374574.    -13738.  -5.52E-05       0.00   1.19E+12    -11.883     54457.       0.00

   34.0400   9.17E-04   1298568.    -13796.  -4.90E-05       0.00   1.19E+12     -9.248     55646.       0.00

   34.5000   6.64E-04   1222279.    -13841.  -4.31E-05       0.00   1.19E+12     -6.832     56834.       0.00

   34.9600   4.41E-04   1145780.    -14226.  -3.76E-05       0.00   1.19E+12   -132.907   1662901.       0.00

   35.4200   2.48E-04   1065231.    -14801.  -3.25E-05       0.00   1.19E+12    -75.412   1677024.       0.00

   35.8800   8.26E-05    982384.    -15079.  -2.77E-05       0.00   1.19E+12    -25.310   1691150.       0.00

   36.3400  -5.78E-05    898764.    -15100.  -2.33E-05       0.00   1.19E+12    17.8476   1705281.       0.00

   36.8000  -1.75E-04    815688.    -14900.  -1.94E-05       0.00   1.19E+12    54.5396   1719415.       0.00

   37.2600  -2.71E-04    734272.    -14514.  -1.58E-05       0.00   1.19E+12    85.2607   1733553.       0.00

   37.7200  -3.49E-04    655454.    -13974.  -1.25E-05       0.00   1.19E+12   110.5141   1747694.       0.00

   38.1800  -4.10E-04    580003.    -13310.  -9.66E-06       0.00   1.19E+12   130.0955   1752344.       0.00

   38.6400  -4.56E-04    508515.    -12552.  -7.13E-06       0.00   1.19E+12   144.6612   1752344.       0.00

   39.1000  -4.89E-04    441435.    -11724.  -4.92E-06       0.00   1.19E+12   155.0872   1752344.       0.00

   39.5600  -5.10E-04    379081.    -10849.  -3.02E-06       0.00   1.19E+12   161.9195   1752344.       0.00

   40.0200  -5.22E-04    321659.     -9945.  -1.39E-06       0.00   1.19E+12   165.6659   1752344.       0.00

   40.4800  -5.25E-04    269285.     -9028.  -1.81E-08       0.00   1.19E+12   166.7937   1752344.       0.00

   40.9400  -5.22E-04    221994.     -8110.   1.12E-06       0.00   1.19E+12   165.7292   1752344.       0.00

   41.4000  -5.13E-04    179752.     -7203.   2.06E-06       0.00   1.19E+12   162.8576   1752344.       0.00

   41.8600  -4.99E-04    142472.     -6316.   2.80E-06       0.00   1.19E+12   158.5227   1752344.       0.00

   42.3200  -4.82E-04    110022.     -5456.   3.39E-06       0.00   1.19E+12   153.0279   1752344.       0.00

   42.7800  -4.62E-04     82235.     -4629.   3.84E-06       0.00   1.19E+12   146.6375   1752344.       0.00

   43.2400  -4.40E-04     58916.     -3839.   4.17E-06       0.00   1.19E+12   139.5776   1752344.       0.00

   43.7000  -4.16E-04     39850.     -3089.   4.40E-06       0.00   1.19E+12   132.0380   1752344.       0.00

   44.1600  -3.91E-04     24807.     -2382.   4.55E-06       0.00   1.19E+12   124.1741   1752344.       0.00
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   44.6200  -3.66E-04     13548.     -1719.   4.63E-06       0.00   1.19E+12   116.1082   1752344.       0.00

   45.0800  -3.40E-04      5827.     -1101.   4.68E-06       0.00   1.19E+12   107.9320   1752344.       0.00

   45.5400  -3.14E-04      1394.   -527.662   4.70E-06       0.00   1.19E+12    99.7084   1752344.       0.00

   46.0000  -2.88E-04       0.00       0.00   4.70E-06       0.00   1.19E+12    91.4735    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 4:

Pile-head deflection             =     0.17560192 inches

Computed slope at pile head      =     -0.0006837 radians

Maximum bending moment           =       2983335. inch-lbs

Maximum shear force              =         28378. lbs

Depth of maximum bending moment  =    18.40000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             15

Number of zero deflection points =              1

Pile deflection at ground        =     0.07699267 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 4

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =           5042. lbs

Moment     =              0. in-lbs

Axial Load =          31125. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.17560192      2983335.        28378.
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   43.70000    0.18269982      3047026.        28341.

   41.40000    0.19213377      3079514.        28390.

   39.10000    0.20786443      3077577.        28377.

   36.80000    0.22906964      2992059.        28383.

   34.50000    0.31098493      2904482.        28403.

   32.20000    0.38085712      2901278.        28370.

   29.90000    0.50927765      2855149.        28374.

   27.60000    0.89816947      2834737.       -30437.

   25.30000    1.86443312      2845176.       -37509.

   23.00000    5.33808932      2839097.       -48936.

--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb      3375.  M, in-lb     -86500.     24625.    0.08253  -3.41E-04     18342.   1765250.

  2  V, lb      5042.  M, in-lb    -122500.     31125.     0.1692  -6.48E-04     28379.   2869129.

  3  V, lb      3375.  M, in-lb        0.00     24625.    0.08658  -3.65E-04     18341.   1848897.

  4  V, lb      5042.  M, in-lb        0.00     31125.     0.1756  -6.84E-04     28378.   2983335.

Maximum pile-head deflection = 0.1756019196 inches

Maximum pile-head rotation   = -0.0006837426 radians = -0.039176 deg. 

The analysis ended normally. 
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Bending Moment (in-kips)
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Shear Force (kips)
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Pile Length (ft)
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Section within Abutment/Wingwalls, 12.5' height, horizontal
backslope, post-construction (includes full structure loading,
fixed-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

721.1 at Outside Edge of Shoulder at Outside Edge of Shoulder

710.0 at C/L of Wall at C/L of Wall

702.3 at C/L of Wall

697.5 at C/L of Wall Backfill Slope Angle = H:1V

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 710.0 7.7 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 702.3 4.8 0 36.5 125

Bottom of Wall 697.5

Weighted Value 12.5 155 31 125

Earth Pressure Coefficients
Deg

34

0.0

90

0.00

0.00 Perpendicular to wall

Backfill Condition HORIZONTAL

Horz. Backslope Dist. 0.0 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 12.5 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 0.0 feet (Top of Backfill - Top of Wall)

I = 0.00 degrees

Active Earth Coefficient

Ka =

Ka = 0.280

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.437

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 697.5 12.5 0 36.5 62.6 N/A 125

Very Stiff Cohesive 696.3 13.7 4000 0 62.6 0.005 N/A

Medium Dense Granular 693.8 16.2 0 33 59.6 N/A 60

Medium Dense Silt 686.3 23.7 0 33 62.6 N/A 60

Medium Stiff to Stiff Cohesive 675.3 34.7 1700 0 57.6 0.007 N/A

Stiff to Very Stiff Cohesive 645.8 64.2 2700 0 59.6 0.005 N/A

Medium Stiff to Stiff Silt 633.3 76.7 1400 0 55.6 0.007 N/A

Very Stiff to Hard Silt 602.8 107.2 3300 0 72.6 0.005 N/A

Bedrock 587.8 122.2 N/A N/A N/A N/A N/A

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 155 psf and φ' = 31°.  The parameters were converted to equivalent soil 

strength parameters c' = 0 psf and φ'= 34° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in 

cohesion up to 150 psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.280

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 35 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

12.5 feet

P = 1/2 * GH * H
2

P = 2730 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  11376 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 1820 lbs/foot per shaft (Earth - Service Limit)

w = 152 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 228 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

NO Traffic surcharge included in abutment loading from

NA psf HDR Structures

Ps =  Ka * qs * H

Ps =  NA lbs/foot (surcharge resolved to distributed load)

Ps =  NA lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 0 lbs/foot per shaft (surcharge - unfactored)

w = 0 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 0 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 0 0

12.5 152 228

9) Pile Heading Loading (for LPILE, from HDR Structures)

Service Strength

Shear = 2.99 4.59 kips/ft

Moment = 8.05 15.4 kip-ft/ft

Axial Load = 20.39 29.22 kips/ft

Shear = 12458 19125 lbs

Moment = 402500 770000 lb-in Moment not applied due to modeling as fixed-head condition

Axial Load = 84958 121750 lbs

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

AT-REST (Active or At-Rest)

Ko = 0.437

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 55 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

12.5 feet

P = 1/2 * GH * H
2

P = 4268 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  17781 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 2845 lbs/foot per shaft (Earth - Service Limit)

w = 237 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 356 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

NO Traffic surcharge included in abutment loading from

NA psf HDR Structures

Ps =  Ko * qs * H

Ps =  NA lbs/foot (surcharge resolved to distributed load)

Ps =  NA lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 0 lbs/foot per shaft (surcharge - unfactored)

w = 0 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 0 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 0 0

12.5 237 356

9) Pile Heading Loading (for LPILE, from HDR Structures)

Service Strength

Shear = 2.99 4.59 kips/ft

Moment = 8.05 15.4 kip-ft/ft

Axial Load = 20.39 29.22 kips/ft

Shear = 12458 19125 lbs

Moment = 402500 770000 lb-in Moment not applied due to modeling as fixed-head condition

Axial Load = 84958 121750 lbs

Distributed Lateral Loads for LPILE

CONVENTIONAL

Include traffic surcharge?

Surcharge Pressure (qs) =

Earth Pressure Model =

Restraint Condition =

Assumed Shaft Spacing =

Exposed Wall Height (H) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 45.76

5065.95

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 12 Deflection Criteria

1.03% in Pile Length Above Rock = 46 ft Exposed Wall Height = 12.5 ft

60 ksi Pile Length Above Rock = 552 in Exposed Wall Height = 150 in

29000000 psi

 1% Exposed Wall Height 1.5 in

Concrete Properties Other Deflection Criteria 1.00 in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 1.00 in 0.064 in

Shaft Geometry

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall. However, due to the abutment and wingwalls on top of the drilled shaft wall, deflections have been further 

limited to 1 inch.

(from LPILE)

kips

in*kips

Percent Steel

Yield Strength of Steel

Modulus of Elasticity of Steel (Es)

�� =

�� =

� =

Governing maximum moment and shear based on
Load Case 4 = Service Case (At-Rest Earth
Pressures)

Governing deflection based on
Load Case 3 = Service Case
(At-Rest Earth Pressures)
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================================================================================

                            LPile for Version 2022-12.012

                             License ID : 202613844

                        License Type : (Network License)

 

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2024 by Ensoft, Inc.

                               All Rights Reserved

                This software is licensed for exclusive use by:

                                       HDR

                          LPILE Global, Global License

 

================================================================================

 

This model was prepared by:

abaratta

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

4c. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Post-Const.lp12d

Name of output report file:   

4c. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Post-Const.lp12o

Name of plot output file:     

4c. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Post-Const.lp12p

Name of runtime message file: 

4c. Fwd. Abt. B-002 12.5' Height 4' Shaft Abt. Section Post-Const.lp12r

Load Case 1 = Service Case (Active Earth Pressures)
Load Case 2 = Strength Case (Active Earth Pressures)
Load Case 3 = Service Case (At-Rest Earth Pressures)
Load Case 4 = Strength Case (At-Rest Earth Pressures)
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--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 9, 2025                Time:  15:17:05

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                          

                                                                                                                    

                      

Job Number:                                                                                                         

                                                                                                                    

                      

Client:                                                                                                             

                                                                                                                    

                      

Engineer: HDR                                                                                                       

                                                                                                                    

                      

Description: Fwd. Abt., 12.5' Ht., 4' Dia., Post-Const.                                                             

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
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 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       46.000 ft

Depth of ground surface below top of pile              =      12.5000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            46.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    46.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 8 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    12.500000 ft

   Distance from top of pile to bottom of layer        =    13.700000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    36.500000 deg.

   Friction angle at bottom of layer                   =    36.500000 deg.

   Subgrade k at top of layer                          =   125.000000 pci

   Subgrade k at bottom of layer                       =   125.000000 pci

Layer 2 is stiff clay without free water

   Distance from top of pile to top of layer           =    13.700000 ft

   Distance from top of pile to bottom of layer        =    16.200000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Undrained cohesion at top of layer                  =        4000. psf
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   Undrained cohesion at bottom of layer               =        4000. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 3 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    16.200000 ft

   Distance from top of pile to bottom of layer        =    23.700000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 4 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    23.700000 ft

   Distance from top of pile to bottom of layer        =    34.700000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    34.700000 ft

   Distance from top of pile to bottom of layer        =    64.200000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1700. psf

   Undrained cohesion at bottom of layer               =        1700. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water
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   Distance from top of pile to top of layer           =    64.200000 ft

   Distance from top of pile to bottom of layer        =    76.700000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Undrained cohesion at top of layer                  =        2700. psf

   Undrained cohesion at bottom of layer               =        2700. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 7 is stiff clay without free water

   Distance from top of pile to top of layer           =    76.700000 ft

   Distance from top of pile to bottom of layer        =   107.200000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1400. psf

   Undrained cohesion at bottom of layer               =        1400. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 8 is stiff clay without free water

   Distance from top of pile to top of layer           =   107.200000 ft

   Distance from top of pile to bottom of layer        =   122.000000 ft

   Effective unit weight at top of layer               =    72.600000 pcf

   Effective unit weight at bottom of layer            =    72.600000 pcf

   Undrained cohesion at top of layer                  =        3300. psf

   Undrained cohesion at bottom of layer               =        3300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

 (Depth of the lowest soil layer extends 76.000 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   
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 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              12.5000      62.6000       --          36.5000       --         125.0000   

          (Reese, et al.)        13.7000      62.6000       --          36.5000       --         125.0000   

  2         Stiff Clay           13.7000      62.6000        4000.       --          0.00500       --       

          w/o Free Water         16.2000      62.6000        4000.       --          0.00500       --       

  3            Sand              16.2000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        23.7000      59.6000       --          33.0000       --          60.0000   

  4            Sand              23.7000      62.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        34.7000      62.6000       --          33.0000       --          60.0000   

  5         Stiff Clay           34.7000      57.6000        1700.       --          0.00700       --       

          w/o Free Water         64.2000      57.6000        1700.       --          0.00700       --       

  6         Stiff Clay           64.2000      59.6000        2700.       --          0.00500       --       

          w/o Free Water         76.7000      59.6000        2700.       --          0.00500       --       

  7         Stiff Clay           76.7000      55.6000        1400.       --          0.00700       --       

          w/o Free Water        107.2000      55.6000        1400.       --          0.00700       --       

  8         Stiff Clay          107.2000      72.6000        3300.       --          0.00500       --       

          w/o Free Water        122.0000      72.6000        3300.       --          0.00500       --       

--------------------------------------------------------------------------------

                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult

 No.          ft

-----     ----------     ----------     ----------

  1           12.500         0.6500         1.0000

  2          122.200         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.
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--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              12.500             152.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              12.500             228.000

Distributed lateral load intensity for Load Case 3 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              12.500             237.000

Distributed lateral load intensity for Load Case 4 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000               0.000

  2              12.500             356.000
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--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions

--------------------------------------------------------------------------------

Number of loads specified = 4

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     2     V =       12458. lbs   S =       0.0000 in/in             84958.          Yes               Yes

   2     2     V =       19125. lbs   S =       0.0000 in/in            121750.          Yes               Yes

   3     2     V =       12458. lbs   S =       0.0000 in/in             84958.          Yes               Yes

   4     2     V =       19125. lbs   S =       0.0000 in/in            121750.          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    46.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in

Slope = 0 for fixed-head condition
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Number of Reinforcing Bars                             =           12 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    18.720000 sq. in.

Area Ratio of Steel Reinforcement                      =         1.03 percent

Edge-to-Edge Bar Spacing                               =     8.577827 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =        11.44

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7212.047 kips    

Tensile Load for Cracking of Concrete                  =     -807.459 kips    

Nominal Axial Tensile Capacity                         =    -1123.200 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:

     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.410000       1.560000      19.295000        0.00000

      2            1.410000       1.560000      16.709960       9.647500

      3            1.410000       1.560000       9.647500      16.709960

      4            1.410000       1.560000        0.00000      19.295000

      5            1.410000       1.560000       -9.64750      16.709960

      6            1.410000       1.560000      -16.70996       9.647500

      7            1.410000       1.560000      -19.29500        0.00000

      8            1.410000       1.560000      -16.70996       -9.64750

      9            1.410000       1.560000       -9.64750      -16.70996

     10            1.410000       1.560000        0.00000      -19.29500

     11            1.410000       1.560000       9.647500      -16.70996

     12            1.410000       1.560000      16.709960       -9.64750

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  8.578 inches

between bars 7 and 8.
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Ratio of bar spacing to maximum aggregate size = 11.44

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1               84.958

      2              121.750

Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =     84.958 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run
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   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   740.9410361   1185505658.    40.7684944    0.00002548   -0.00000452     0.1067089     0.6649790    

   0.00000125         1480.   1183984564.    32.4076750    0.00004051   -0.00001949     0.1687182     1.0268782    

   0.00000188         2215.   1181596595.    29.6221873    0.00005554   -0.00003446     0.2302409     1.3888564    

   0.00000250         2947.   1178940044.    28.2297918    0.00007057   -0.00004943     0.2912692     1.7508599    

   0.00000313         3676.   1176170588.    27.3945083    0.00008561   -0.00006439     0.3518014     2.1128773    

   0.00000375         4400.   1173343535.    26.8377457     0.0001006   -0.00007936     0.4118369     2.4749049    

   0.00000438         5121.   1170483238.    26.4401257     0.0001157   -0.00009432     0.4713756     2.8369410    

   0.00000500         5121.   1024172833.    18.3483800    0.00009174     -0.000148     0.3747876     -3.707885 C  

   0.00000563         5121.    910375852.    17.7486762    0.00009984     -0.000170     0.4067929     -4.269197 C  

   0.00000625         5121.    819338267.    17.2527265     0.0001078     -0.000192     0.4382515     -4.833443 C  

   0.00000688         5121.    744852970.    16.8351395     0.0001157     -0.000214     0.4692482     -5.400044 C  

   0.00000750         5121.    682781889.    16.4793120     0.0001236     -0.000236     0.4998763     -5.968349 C  

   0.00000813         5121.    630260205.    16.1709352     0.0001314     -0.000259     0.5301370     -6.538372 C  

   0.00000875         5121.    585241619.    15.9011314     0.0001391     -0.000281     0.5600775     -7.109787 C  

   0.00000938         5121.    546225511.    15.6650461     0.0001469     -0.000303     0.5898057     -7.681814 C  

   0.00001000         5121.    512086417.    15.4538740     0.0001545     -0.000325     0.6192256     -8.255173 C  

   0.00001063         5121.    481963686.    15.2659316     0.0001622     -0.000348     0.6484512     -8.829033 C  

   0.00001125         5121.    455187926.    15.0985232     0.0001699     -0.000370     0.6775346     -9.403007 C  

   0.00001188         5121.    431230667.    14.9443418     0.0001775     -0.000393     0.7062914     -9.978487 C  

   0.00001250         5121.    409669133.    14.8059525     0.0001851     -0.000415     0.7349408    -10.553834 C  

   0.00001313         5121.    390161079.    14.6810919     0.0001927     -0.000437     0.7634826    -11.129048 C  

   0.00001375         5121.    372426485.    14.5653684     0.0002003     -0.000460     0.7917816    -11.705159 C  

   0.00001438         5121.    356234029.    14.4586401     0.0002078     -0.000482     0.8199008    -12.281697 C  

   0.00001500         5121.    341390944.    14.3611273     0.0002154     -0.000505     0.8479136    -12.858099 C  

   0.00001563         5121.    327735307.    14.2717130     0.0002230     -0.000527     0.8758200    -13.434366 C  

   0.00001625         5121.    315130103.    14.1894634     0.0002306     -0.000549     0.9036198    -14.010498 C  

   0.00001688         5121.    303458617.    14.1119169     0.0002381     -0.000572     0.9312056    -14.587331 C  

   0.00001750         5121.    292620809.    14.0391386     0.0002457     -0.000594     0.9586203    -15.164537 C  

   0.00001813         5155.    284431186.    13.9715814     0.0002532     -0.000617     0.9859295    -15.741605 C  

   0.00001875         5296.    282463920.    13.9088735     0.0002608     -0.000639     1.0131330    -16.318535 C  

   0.00001938         5437.    280619043.    13.8504224     0.0002684     -0.000662     1.0402307    -16.895326 C  

   0.00002000         5578.    278885067.    13.7958643     0.0002759     -0.000684     1.0672224    -17.471978 C  

   0.00002063         5718.    277251897.    13.7448461     0.0002835     -0.000707     1.0941078    -18.048489 C  

   0.00002125         5859.    275710629.    13.6970562     0.0002911     -0.000729     1.1208869    -18.624861 C  

   0.00002188         5999.    274249513.    13.6511635     0.0002986     -0.000751     1.1474727    -19.201793 C  

   0.00002250         6139.    272863438.    13.6073537     0.0003062     -0.000774     1.1739012    -19.779002 C  

   0.00002313         6280.    271548506.    13.5661269     0.0003137     -0.000796     1.2002244    -20.356066 C  

   0.00002375         6420.    270299089.    13.5272801     0.0003213     -0.000819     1.2264421    -20.932986 C  

   0.00002438         6560.    269110145.    13.4905518     0.0003288     -0.000841     1.2525540    -21.509760 C  

   0.00002563         6839.    266895907.    13.4231905     0.0003440     -0.000886     1.3044598    -22.662872 C  
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   0.00002688         7119.    264874442.    13.3628462     0.0003591     -0.000931     1.3559404    -23.815397 C  

   0.00002813         7397.    263019971.    13.3085881     0.0003743     -0.000976     1.4069942    -24.967331 C  

   0.00002938         7676.    261311104.    13.2597313     0.0003895     -0.001020     1.4576196    -26.118671 C  

   0.00003063         7954.    259729940.    13.2154643     0.0004047     -0.001065     1.5078151    -27.269412 C  

   0.00003188         8232.    258259147.    13.1743355     0.0004199     -0.001110     1.5574677    -28.420524 C  

   0.00003313         8509.    256887159.    13.1362927     0.0004351     -0.001155     1.6066248    -29.571599 C  

   0.00003438         8786.    255604411.    13.1016476     0.0004504     -0.001200     1.6553527    -30.722045 C  

   0.00003563         9063.    254401442.    13.0700470     0.0004656     -0.001244     1.7036496    -31.871858 C  

   0.00003688         9339.    253270077.    13.0411857     0.0004809     -0.001289     1.7515138    -33.021032 C  

   0.00003813         9615.    252203222.    13.0146841     0.0004962     -0.001334     1.7989438    -34.169563 C  

   0.00003938         9891.    251194654.    12.9905299     0.0005115     -0.001378     1.8459377    -35.317447 C  

   0.00004063        10166.    250238941.    12.9684154     0.0005268     -0.001423     1.8924937    -36.464678 C  

   0.00004188        10441.    249331290.    12.9481621     0.0005422     -0.001468     1.9386102    -37.611251 C  

   0.00004313        10715.    248467464.    12.9296121     0.0005576     -0.001512     1.9842853    -38.757161 C  

   0.00004438        10989.    247643703.    12.9126254     0.0005730     -0.001557     2.0295173    -39.902404 C  

   0.00004563        11263.    246856658.    12.8970775     0.0005884     -0.001602     2.0743043    -41.046973 C  

   0.00004688        11536.    246103337.    12.8829840     0.0006039     -0.001646     2.1186445    -42.190865 C  

   0.00004813        11809.    245381057.    12.8699983     0.0006194     -0.001691     2.1625359    -43.334073 C  

   0.00004938        12081.    244687406.    12.8581510     0.0006349     -0.001735     2.2059769    -44.476591 C  

   0.00005063        12354.    244020211.    12.8473615     0.0006504     -0.001780     2.2489653    -45.618416 C  

   0.00005188        12625.    243377507.    12.8375571     0.0006659     -0.001824     2.2914993    -46.759540 C  

   0.00005313        12896.    242757513.    12.8286718     0.0006815     -0.001868     2.3335770    -47.899959 C  

   0.00005438        13167.    242158611.    12.8206459     0.0006971     -0.001913     2.3751964    -49.039666 C  

   0.00005563        13438.    241579328.    12.8134251     0.0007127     -0.001957     2.4163554    -50.178657 C  

   0.00005688        13708.    241018320.    12.8069598     0.0007284     -0.002002     2.4570521    -51.316924 C  

   0.00005813        13978.    240474358.    12.8012048     0.0007441     -0.002046     2.4972844    -52.454462 C  

   0.00005938        14247.    239946315.    12.7961188     0.0007598     -0.002090     2.5370502    -53.591265 C  

   0.00006063        14516.    239433158.    12.7916639     0.0007755     -0.002135     2.5763475    -54.727326 C  

   0.00006188        14784.    238933934.    12.7878054     0.0007912     -0.002179     2.6151741    -55.862640 C  

   0.00006313        15052.    238447767.    12.7845112     0.0008070     -0.002223     2.6535279    -56.997201 C  

   0.00006438        15320.    237973848.    12.7817519     0.0008228     -0.002267     2.6914067    -58.131000 C  

   0.00006563        15587.    237511429.    12.7795005     0.0008387     -0.002311     2.7288083    -59.264033 C  

   0.00006688        15850.    237010514.    12.7768962     0.0008545     -0.002356     2.7655991    -60.000000 CY 

   0.00006813        16095.    236258395.    12.7702547     0.0008700     -0.002400     2.8011978    -60.000000 CY 

   0.00006938        16316.    235179180.    12.7582587     0.0008851     -0.002445     2.8353691    -60.000000 CY 

   0.00007063        16527.    234015431.    12.7448312     0.0009001     -0.002490     2.8687677    -60.000000 CY 

   0.00007188        16738.    232880906.    12.7320925     0.0009151     -0.002535     2.9017128    -60.000000 CY 

   0.00007313        16942.    231687937.    12.7183374     0.0009300     -0.002580     2.9339326    -60.000000 CY 

   0.00007438        17108.    230019043.    12.6945662     0.0009442     -0.002626     2.9639984    -60.000000 CY 

   0.00007938        17568.    221333768.    12.5581262     0.0009968     -0.002813     3.0720768    -60.000000 CY 

   0.00008438        18012.    213471817.    12.4375432     0.0010494     -0.003001     3.1741412    -60.000000 CY 

   0.00008938        18452.    206455300.    12.3336125     0.0011023     -0.003188     3.2707497    -60.000000 CY 

   0.00009438        18885.    200104278.    12.2423136     0.0011554     -0.003375     3.3616293    -60.000000 CY 
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   0.00009938        19172.    192927858.    12.1176866     0.0012042     -0.003566     3.4397655    -60.000000 CY 

    0.0001044        19349.    185375420.    11.9758926     0.0012500     -0.003760     3.5083585    -60.000000 CY 

    0.0001094        19522.    178490547.    11.8492568     0.0012960     -0.003954     3.5727184    -60.000000 CY 

    0.0001144        19694.    172187696.    11.7337718     0.0013421     -0.004148     3.6325961    -60.000000 CY 

    0.0001194        19862.    166381154.    11.6243296     0.0013877     -0.004342     3.6874579    -60.000000 CY 

    0.0001244        20028.    161028582.    11.5254275     0.0014335     -0.004537     3.7381164    -60.000000 CY 

    0.0001294        20192.    156077075.    11.4358275     0.0014795     -0.004730     3.7845118    -60.000000 CY 

    0.0001344        20355.    151481582.    11.3545479     0.0015258     -0.004924     3.8265828    -60.000000 CY 

    0.0001394        20516.    147203533.    11.2807174     0.0015722     -0.005118     3.8642660    -60.000000 CY 

    0.0001444        20674.    143198340.    11.2082375     0.0016182     -0.005312     3.8970285    -60.000000 CY 

    0.0001494        20830.    139449887.    11.1433247     0.0016645     -0.005505     3.9254068    -60.000000 CY 

    0.0001544        20979.    135899389.    11.0817104     0.0017107     -0.005699     3.9491954    -60.000000 CY 

    0.0001594        21100.    132393403.    11.0156130     0.0017556     -0.005894     3.9679267    -60.000000 CY 

    0.0001644        21178.    128839113.    10.9395568     0.0017982     -0.006092     3.9817156    -60.000000 CY 

    0.0001694        21229.    125335483.    10.8596328     0.0018394     -0.006291     3.9913793    -60.000000 CY 

    0.0001744        21272.    121990749.    10.7818727     0.0018801     -0.006490     3.9974064    -60.000000 CY 

    0.0001794        21312.    118814607.    10.7046339     0.0019201     -0.006690     3.9999054    -60.000000 CY 

    0.0001844        21352.    115804830.    10.6323385     0.0019603     -0.006890     3.9961397    -60.000000 CY 

    0.0001894        21390.    112949234.    10.5656274     0.0020009     -0.007089     3.9994693    -60.000000 CY 

    0.0001944        21427.    110235216.    10.5033145     0.0020416     -0.007288     3.9951837    -60.000000 CY 

    0.0001994        21463.    107652061.    10.4446231     0.0020824     -0.007488     3.9979183    -60.000000 CY 

    0.0002044        21499.    105191568.    10.3901342     0.0021235     -0.007687     3.9999290    -60.000000 CY 

    0.0002094        21533.    102842982.    10.3398434     0.0021649     -0.007885     3.9939899    -60.000000 CY 

    0.0002144        21565.    100595369.    10.2895694     0.0022058     -0.008084     3.9981476    -60.000000 CY 

    0.0002194        21596.     98444070.    10.2404952     0.0022465     -0.008283     3.9999223    -60.000000 CY 

    0.0002244        21626.     96384206.    10.1946685     0.0022874     -0.008483     3.9924099    -60.000000 CY 

    0.0002294        21656.     94411303.    10.1516115     0.0023285     -0.008681     3.9968188    -60.000000 CY 

    0.0002344        21684.     92520376.    10.1101635     0.0023696     -0.008880     3.9994182    -60.000000 CY 

    0.0002394        21713.     90705665.    10.0728876     0.0024112     -0.009079     3.9975296    -60.000000 CY 

    0.0002444        21740.     88961642.    10.0370827     0.0024528     -0.009277     3.9930606    -60.000000 CY 

    0.0002494        21767.     87285838.    10.0035694     0.0024946     -0.009475     3.9971919    -60.000000 CY 

    0.0002544        21793.     85674193.     9.9709394     0.0025364     -0.009674     3.9994922    -60.000000 CY 

    0.0002594        21819.     84122421.     9.9409729     0.0025784     -0.009872     3.9976034    -60.000000 CY 

    0.0002644        21844.     82626390.     9.9138648     0.0026210     -0.010069     3.9908649    -60.000000 CY 

    0.0002694        21869.     81184581.     9.8873731     0.0026634     -0.010267     3.9954940    -60.000000 CY 

    0.0002744        21893.     79794011.     9.8622921     0.0027060     -0.010464     3.9985142    -60.000000 CY 

    0.0003044        22027.     72368906.     9.7264624     0.0029605     -0.011650     3.9994789    -60.000000 CY 

    0.0003344        22149.     66238642.     9.6268468     0.0032190     -0.012831     3.9988853    -60.000000 CYT

    0.0003644        22260.     61092041.     9.5554021     0.0034817     -0.014008     3.9950923    -60.000000 CYT

    0.0003944        22356.     56687915.     9.5018143     0.0037473     -0.015183     3.9819944    60.0000000 CYT

    0.0004244        22356.     52680522.     9.4952878     0.0040296     -0.016340     3.9986074    60.0000000 CYT
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Axial Thrust Force =    121.750 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   739.3373833   1182939813.    48.0483022    0.00003003   3.01889E-08     0.1257233     0.7969255    

   0.00000125         1478.   1182251526.    36.0535961    0.00004507   -0.00001493     0.1876115     1.1590429    

   0.00000188         2213.   1180370889.    32.0591601    0.00006011   -0.00002989     0.2490307     1.5213668    

   0.00000250         2945.   1177997850.    30.0628208    0.00007516   -0.00004484     0.3099600     1.8837545    

   0.00000313         3673.   1175405629.    28.8653637    0.00009020   -0.00005980     0.3703949     2.2461736    

   0.00000375         4398.   1172699068.    28.0672457     0.0001053   -0.00007475     0.4303335     2.6086130    

   0.00000438         5118.   1169925770.    27.4972843     0.0001203   -0.00008970     0.4897752     2.9710680    

   0.00000500         5118.   1023685049.    20.5362480     0.0001027     -0.000137     0.4188225     -3.390638 C  

   0.00000563         5118.    909942266.    19.7766852     0.0001112     -0.000159     0.4525019     -3.938378 C  

   0.00000625         5118.    818948039.    19.1445105     0.0001197     -0.000180     0.4854137     -4.490557 C  

   0.00000688         5118.    744498217.    18.6099294     0.0001279     -0.000202     0.5177002     -5.046195 C  

   0.00000750         5118.    682456699.    18.1507839     0.0001361     -0.000224     0.5494341     -5.604805 C  

   0.00000813         5118.    629960030.    17.7519824     0.0001442     -0.000246     0.5806948     -6.165839 C  

   0.00000875         5118.    584962885.    17.4030061     0.0001523     -0.000268     0.6115691     -6.728687 C  

   0.00000938         5118.    545965359.    17.0945950     0.0001603     -0.000290     0.6420862     -7.293157 C  

   0.00001000         5118.    511842524.    16.8180904     0.0001682     -0.000312     0.6722081     -7.859554 C  

   0.00001063         5118.    481734141.    16.5729671     0.0001761     -0.000334     0.7021474     -8.426304 C  

   0.00001125         5118.    454971133.    16.3485138     0.0001839     -0.000356     0.7316683     -8.995196 C  

   0.00001188         5118.    431025284.    16.1476952     0.0001918     -0.000378     0.7610565     -9.564087 C  

   0.00001250         5118.    409474019.    15.9633690     0.0001995     -0.000400     0.7901418    -10.134277 C  

   0.00001313         5118.    389975257.    15.7948023     0.0002073     -0.000423     0.8190069    -10.705151 C  

   0.00001375         5118.    372249109.    15.6419015     0.0002151     -0.000445     0.8477593    -11.275888 C  

   0.00001438         5118.    356064365.    15.4990906     0.0002228     -0.000467     0.8762086    -11.847960 C  

   0.00001500         5118.    341228350.    15.3671157     0.0002305     -0.000489     0.9044685    -12.420502 C  

   0.00001563         5118.    327579216.    15.2459892     0.0002382     -0.000512     0.9326176    -12.992907 C  

   0.00001625         5166.    317926679.    15.1344703     0.0002459     -0.000534     0.9606555    -13.565175 C  

   0.00001688         5308.    314534781.    15.0282295     0.0002536     -0.000556     0.9883785    -14.138910 C  

   0.00001750         5449.    311376388.    14.9293155     0.0002613     -0.000579     1.0159600    -14.712760 C  

   0.00001813         5590.    308430676.    14.8375012     0.0002689     -0.000601     1.0434319    -15.286473 C  

   0.00001875         5731.    305676364.    14.7520614     0.0002766     -0.000623     1.0707941    -15.860047 C  

   0.00001938         5872.    303094916.    14.6724093     0.0002843     -0.000646     1.0980464    -16.433482 C  

   0.00002000         6013.    300661432.    14.5964359     0.0002919     -0.000668     1.1250783    -17.007667 C  

   0.00002063         6154.    298364690.    14.5241565     0.0002996     -0.000690     1.1519192    -17.582375 C  

   0.00002125         6294.    296198732.    14.4563734     0.0003072     -0.000713     1.1786515    -18.156943 C  

   0.00002188         6435.    294152337.    14.3926855     0.0003148     -0.000735     1.2052750    -18.731370 C  

   0.00002250         6575.    292215529.    14.3327523     0.0003225     -0.000758     1.2317895    -19.305654 C  

   0.00002313         6715.    290379412.    14.2762699     0.0003301     -0.000780     1.2581948    -19.879797 C  
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   0.00002375         6855.    288636024.    14.2229666     0.0003378     -0.000802     1.2844907    -20.453798 C  

   0.00002438         6995.    286978222.    14.1725985     0.0003455     -0.000825     1.3106771    -21.027655 C  

   0.00002563         7274.    283881177.    14.0768596     0.0003607     -0.000869     1.3624539    -22.177184 C  

   0.00002688         7553.    281056706.    13.9902640     0.0003760     -0.000914     1.4137566    -23.326464 C  

   0.00002813         7832.    278470192.    13.9121069     0.0003913     -0.000959     1.4646238    -24.475156 C  

   0.00002938         8110.    276091185.    13.8412951     0.0004066     -0.001003     1.5150541    -25.623257 C  

   0.00003063         8388.    273894201.    13.7769338     0.0004219     -0.001048     1.5650459    -26.770761 C  

   0.00003188         8665.    271857757.    13.7182685     0.0004373     -0.001093     1.6145974    -27.917665 C  

   0.00003313         8942.    269961721.    13.6641069     0.0004526     -0.001137     1.6636397    -29.064567 C  

   0.00003438         9219.    268188302.    13.6129931     0.0004679     -0.001182     1.7120811    -30.212297 C  

   0.00003563         9495.    266528815.    13.5660722     0.0004833     -0.001227     1.7600835    -31.359402 C  

   0.00003688         9771.    264971609.    13.5229218     0.0004987     -0.001271     1.8076453    -32.505876 C  

   0.00003813        10046.    263506573.    13.4831353     0.0005140     -0.001316     1.8547647    -33.651714 C  

   0.00003938        10321.    262124851.    13.4464671     0.0005295     -0.001361     1.9014399    -34.796913 C  

   0.00004063        10596.    260818698.    13.4126018     0.0005449     -0.001405     1.9476693    -35.941468 C  

   0.00004188        10870.    259581288.    13.3812923     0.0005603     -0.001450     1.9934510    -37.085374 C  

   0.00004313        11144.    258406584.    13.3523201     0.0005758     -0.001494     2.0387833    -38.228626 C  

   0.00004438        11417.    257289231.    13.3254917     0.0005913     -0.001539     2.0836644    -39.371219 C  

   0.00004563        11690.    256224458.    13.3006345     0.0006068     -0.001583     2.1280923    -40.513149 C  

   0.00004688        11963.    255208002.    13.2775945     0.0006224     -0.001628     2.1720653    -41.654409 C  

   0.00004813        12235.    254236045.    13.2562337     0.0006380     -0.001672     2.2155815    -42.794996 C  

   0.00004938        12507.    253305153.    13.2364283     0.0006535     -0.001716     2.2586389    -43.934904 C  

   0.00005063        12778.    252412229.    13.2180665     0.0006692     -0.001761     2.3012358    -45.074127 C  

   0.00005188        13049.    251554477.    13.2010476     0.0006848     -0.001805     2.3433700    -46.212661 C  

   0.00005313        13320.    250728483.    13.1847373     0.0007004     -0.001850     2.3849456    -47.351514 C  

   0.00005438        13590.    249932875.    13.1694845     0.0007161     -0.001894     2.4260522    -48.489719 C  

   0.00005563        13860.    249165617.    13.1553708     0.0007318     -0.001938     2.4666951    -49.627192 C  

   0.00005688        14129.    248424789.    13.1423247     0.0007475     -0.001983     2.5068724    -50.763928 C  

   0.00005813        14398.    247708633.    13.1302812     0.0007632     -0.002027     2.5465818    -51.899920 C  

   0.00005938        14667.    247015544.    13.1191423     0.0007789     -0.002071     2.5858213    -53.035161 C  

   0.00006063        14935.    246344036.    13.1089269     0.0007947     -0.002115     2.6245888    -54.169646 C  

   0.00006188        15202.    245692755.    13.0995493     0.0008105     -0.002159     2.6628820    -55.303367 C  

   0.00006313        15469.    245060448.    13.0909634     0.0008264     -0.002204     2.7006987    -56.436318 C  

   0.00006438        15736.    244445960.    13.0831268     0.0008422     -0.002248     2.7380368    -57.568493 C  

   0.00006563        16003.    243848222.    13.0760001     0.0008581     -0.002292     2.7748939    -58.699885 C  

   0.00006688        16268.    243266245.    13.0695470     0.0008740     -0.002336     2.8112678    -59.830486 C  

   0.00006813        16526.    242577366.    13.0616832     0.0008898     -0.002380     2.8468322    -60.000000 CY 

   0.00006938        16756.    241521813.    13.0477408     0.0009052     -0.002425     2.8808681    -60.000000 CY 

   0.00007063        16968.    240254280.    13.0301624     0.0009203     -0.002470     2.9137705    -60.000000 CY 

   0.00007188        17178.    239002015.    13.0131794     0.0009353     -0.002515     2.9461654    -60.000000 CY 

   0.00007313        17386.    237758131.    12.9965676     0.0009504     -0.002560     2.9780330    -60.000000 CY 

   0.00007438        17573.    236277309.    12.9755813     0.0009651     -0.002605     3.0086378    -60.000000 CY 

   0.00007938        18063.    227561923.    12.8377329     0.0010190     -0.002791     3.1168562    -60.000000 CY 
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   0.00008438        18506.    219328224.    12.7088268     0.0010723     -0.002978     3.2176404    -60.000000 CY 

   0.00008938        18944.    211961312.    12.5916672     0.0011254     -0.003165     3.3119284    -60.000000 CY 

   0.00009438        19379.    205341267.    12.4899600     0.0011787     -0.003351     3.4006295    -60.000000 CY 

   0.00009938        19711.    198349061.    12.3737013     0.0012296     -0.003540     3.4794309    -60.000000 CY 

    0.0001044        19893.    190593882.    12.2305441     0.0012766     -0.003733     3.5470315    -60.000000 CY 

    0.0001094        20066.    183456484.    12.0934671     0.0013227     -0.003927     3.6089313    -60.000000 CY 

    0.0001144        20236.    176928448.    11.9702236     0.0013691     -0.004121     3.6665453    -60.000000 CY 

    0.0001194        20405.    170932891.    11.8590994     0.0014157     -0.004314     3.7198133    -60.000000 CY 

    0.0001244        20572.    165405037.    11.7587666     0.0014625     -0.004508     3.7686636    -60.000000 CY 

    0.0001294        20735.    160271749.    11.6617507     0.0015087     -0.004701     3.8123234    -60.000000 CY 

    0.0001344        20896.    155507750.    11.5736492     0.0015552     -0.004895     3.8516080    -60.000000 CY 

    0.0001394        21056.    151073004.    11.4935412     0.0016019     -0.005088     3.8864514    -60.000000 CY 

    0.0001444        21213.    146933013.    11.4206401     0.0016489     -0.005281     3.9167852    -60.000000 CY 

    0.0001494        21369.    143057902.    11.3542516     0.0016960     -0.005474     3.9425388    -60.000000 CY 

    0.0001544        21523.    139418228.    11.2935974     0.0017434     -0.005667     3.9636271    -60.000000 CY 

    0.0001594        21660.    135908356.    11.2288526     0.0017896     -0.005860     3.9796127    -60.000000 CY 

    0.0001644        21756.    132354023.    11.1566415     0.0018339     -0.006056     3.9905161    -60.000000 CY 

    0.0001694        21810.    128766565.    11.0733682     0.0018756     -0.006254     3.9970350    -60.000000 CY 

    0.0001744        21853.    125320182.    10.9922497     0.0019168     -0.006453     3.9998554    -60.000000 CY 

    0.0001794        21894.    122058091.    10.9163431     0.0019581     -0.006652     3.9963199    -60.000000 CY 

    0.0001844        21935.    118967357.    10.8464869     0.0019998     -0.006850     3.9995864    -60.000000 CY 

    0.0001894        21973.    116029495.    10.7789575     0.0020413     -0.007049     3.9941494    -60.000000 CY 

    0.0001944        22009.    113227977.    10.7131263     0.0020824     -0.007248     3.9984479    -60.000000 CY 

    0.0001994        22044.    110563108.    10.6508936     0.0021235     -0.007446     3.9999955    -60.000000 CY 

    0.0002044        22077.    108022473.    10.5930400     0.0021650     -0.007645     3.9952994    -60.000000 CY 

    0.0002094        22110.    105599828.    10.5380471     0.0022064     -0.007844     3.9988873    -60.000000 CY 

    0.0002144        22142.    103286842.    10.4870079     0.0022482     -0.008042     3.9993983    -60.000000 CY 

    0.0002194        22173.    101073886.    10.4404575     0.0022904     -0.008240     3.9945319    -60.000000 CY 

    0.0002244        22203.     98956979.    10.3958138     0.0023326     -0.008437     3.9983467    -60.000000 CY 

    0.0002294        22233.     96929787.    10.3535931     0.0023749     -0.008635     3.9999481    -60.000000 CY 

    0.0002344        22262.     94983833.    10.3141778     0.0024174     -0.008833     3.9922044    -60.000000 CY 

    0.0002394        22289.     93111630.    10.2734044     0.0024592     -0.009031     3.9960833    -60.000000 CY 

    0.0002444        22315.     91314261.    10.2348723     0.0025011     -0.009229     3.9989696    -60.000000 CY 

    0.0002494        22341.     89587165.    10.1984576     0.0025432     -0.009427     3.9999979    -60.000000 CY 

    0.0002544        22366.     87924285.    10.1644843     0.0025856     -0.009624     3.9912935    -60.000000 CY 

    0.0002594        22390.     86324043.    10.1323189     0.0026281     -0.009822     3.9948853    -60.000000 CY 

    0.0002644        22414.     84782960.    10.1016274     0.0026706     -0.010019     3.9981609    -60.000000 CY 

    0.0002694        22438.     83297711.    10.0718697     0.0027131     -0.010217     3.9998007    -60.000000 CY 

    0.0002744        22462.     81864287.    10.0458705     0.0027563     -0.010414     3.9956060    -60.000000 CY 

    0.0003044        22592.     74225097.     9.9114891     0.0030168     -0.011593     3.9890906    -60.000000 CYT

    0.0003344        22710.     67918643.     9.8102063     0.0032803     -0.012770     3.9905554    -60.000000 CYT

    0.0003644        22818.     62621673.     9.7308158     0.0035457     -0.013944     3.9999949    -60.000000 CYT

    0.0003944        22909.     58090071.     9.6741570     0.0038152     -0.015115     3.9961840    60.0000000 CYT
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--------------------------------------------------------------------------------

   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                84.958             22045.820           0.00300000     -0.01183010

   2               121.750             22583.826           0.00300000     -0.01151707

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.

The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65          84.958000        22046.     55.222700        14330.    239787932.

   2       0.65         121.750000        22584.     79.137500        14679.    246983130.

 

   1       0.75          84.958000        22046.     63.718500        16534.    233977654.

   2       0.75         121.750000        22584.     91.312500        16938.    240433856.

 

   1       0.90          84.958000        22046.     76.462200        19841.    167091038.

   2       0.90         121.750000        22584.    109.575000        20325.    173760627.
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--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    

Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       12.5000        0.00      N.A.        No            0.00       2115.

  2       13.7000     0.04400      No          No           2115.     127280.

  3       16.2000      9.4226      No          No         129395.     271970.

  4       23.7000     17.0583      Yes         No         401365.     932337.

  5       34.7000     34.1111      No          No        1333701.     686163.

  6       64.2000     51.7000      No          No        2019864.        0.00

  7       76.7000     64.2000      No          No            0.00        0.00

  8      107.2000     94.7000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      12458.0 lbs

Rotation of pile head                                  =    0.000E+00 radians

Axial load at pile head                                =      84958.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00    0.04532  -2489220.     12458.       0.00       0.00   1.18E+12       0.00       0.00     1.3984

    0.4600    0.04529  -2420428.     12477.  -1.15E-05       0.00   1.18E+12       0.00       0.00     5.5936

    0.9200    0.04519  -2351460.     12524.  -2.26E-05       0.00   1.18E+12       0.00       0.00    11.1872

    1.3800    0.04504  -2282146.     12601.  -3.35E-05       0.00   1.18E+12       0.00       0.00    16.7808

    1.8400    0.04482  -2212316.     12709.  -4.40E-05       0.00   1.18E+12       0.00       0.00    22.3744

    2.3000    0.04455  -2141799.     12848.  -5.41E-05       0.00   1.18E+12       0.00       0.00    27.9680

    2.7600    0.04422  -2070425.     13018.  -6.40E-05       0.00   1.18E+12       0.00       0.00    33.5616

    3.2200    0.04384  -1998024.     13218.  -7.35E-05       0.00   1.18E+12       0.00       0.00    39.1552

    3.6800    0.04341  -1924426.     13450.  -8.26E-05       0.00   1.18E+12       0.00       0.00    44.7488

    4.1400    0.04293  -1849460.     13712.  -9.14E-05       0.00   1.18E+12       0.00       0.00    50.3424

    4.6000    0.04240  -1772955.     14006.  -9.99E-05       0.00   1.18E+12       0.00       0.00    55.9360

    5.0600    0.04183  -1694743.     14330.  -1.08E-04       0.00   1.18E+12       0.00       0.00    61.5296

    5.5200    0.04121  -1614652.     14685.  -1.16E-04       0.00   1.18E+12       0.00       0.00    67.1232

    5.9800    0.04055  -1532512.     15071.  -1.23E-04       0.00   1.18E+12       0.00       0.00    72.7168

    6.4400    0.03985  -1448154.     15488.  -1.30E-04       0.00   1.18E+12       0.00       0.00    78.3104

    6.9000    0.03912  -1361405.     15935.  -1.37E-04       0.00   1.18E+12       0.00       0.00    83.9040

    7.3600    0.03835  -1272098.     16414.  -1.43E-04       0.00   1.18E+12       0.00       0.00    89.4976

    7.8200    0.03754  -1180060.     16924.  -1.48E-04       0.00   1.18E+12       0.00       0.00    95.0912

    8.2800    0.03671  -1085123.     17464.  -1.54E-04       0.00   1.18E+12       0.00       0.00   100.6848

    8.7400    0.03585   -987115.     18035.  -1.58E-04       0.00   1.18E+12       0.00       0.00   106.2784

    9.2000    0.03496   -885867.     18637.  -1.63E-04       0.00   1.19E+12       0.00       0.00   111.8720

    9.6600    0.03405   -781207.     19270.  -1.67E-04       0.00   1.19E+12       0.00       0.00   117.4656

   10.1200    0.03312   -672967.     19934.  -1.70E-04       0.00   1.19E+12       0.00       0.00   123.0592

   10.5800    0.03217   -560976.     20629.  -1.73E-04       0.00   1.19E+12       0.00       0.00   128.6528

   11.0400    0.03121   -445064.     21354.  -1.75E-04       0.00   1.19E+12       0.00       0.00   134.2464

   11.5000    0.03023   -325060.     22111.  -1.77E-04       0.00   1.19E+12       0.00       0.00   139.8400

   11.9600    0.02925   -200794.     22898.  -1.78E-04       0.00   1.19E+12       0.00       0.00   145.4336

   12.4200    0.02826    -72097.     23579.  -1.79E-04       0.00   1.19E+12       0.00       0.00   101.1646

   12.8800    0.02728     59683.     23830.  -1.79E-04       0.00   1.19E+12    -10.106      2045.       0.00

   13.3400    0.02629    191155.     23743.  -1.78E-04       0.00   1.19E+12    -21.530      4521.       0.00

   13.8000    0.02531    321971.     22046.  -1.77E-04       0.00   1.19E+12   -593.223    129400.       0.00

   14.2600    0.02433    434710.     18753.  -1.75E-04       0.00   1.19E+12   -600.015    136122.       0.00

   14.7200    0.02337    529166.     15423.  -1.73E-04       0.00   1.19E+12   -606.447    143251.       0.00

   15.1800    0.02242    605142.     12059.  -1.71E-04       0.00   1.19E+12   -612.522    150813.       0.00

   15.6400    0.02149    662452.      8662.  -1.68E-04       0.00   1.19E+12   -618.242    158838.       0.00

   16.1000    0.02057    700923.      5234.  -1.64E-04       0.00   1.19E+12   -623.607    167359.       0.00

   16.5600    0.01967    720391.      3410.  -1.61E-04       0.00   1.19E+12    -37.374     10488.       0.00

   17.0200    0.01879    738719.      3197.  -1.58E-04       0.00   1.19E+12    -39.746     11677.       0.00

   17.4800    0.01793    755834.      2972.  -1.54E-04       0.00   1.19E+12    -41.783     12865.       0.00

   17.9400    0.01709    771674.      2737.  -1.51E-04       0.00   1.19E+12    -43.499     14053.       0.00
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   18.4000    0.01626    786187.      2493.  -1.47E-04       0.00   1.19E+12    -44.908     15242.       0.00

   18.8600    0.01546    799330.      2242.  -1.43E-04       0.00   1.19E+12    -46.022     16430.       0.00

   19.3200    0.01468    811069.      1985.  -1.40E-04       0.00   1.19E+12    -46.857     17619.       0.00

   19.7800    0.01392    821378.      1725.  -1.36E-04       0.00   1.19E+12    -47.426     18807.       0.00

   20.2400    0.01318    830241.      1462.  -1.32E-04       0.00   1.19E+12    -47.745     19995.       0.00

   20.7000    0.01246    837647.      1199.  -1.28E-04       0.00   1.19E+12    -47.827     21184.       0.00

   21.1600    0.01177    843593.   934.9700  -1.24E-04       0.00   1.19E+12    -47.687     22372.       0.00

   21.6200    0.01109    848085.   672.6968  -1.20E-04       0.00   1.19E+12    -47.340     23560.       0.00

   22.0800    0.01044    851133.   412.8720  -1.16E-04       0.00   1.19E+12    -46.800     24749.       0.00

   22.5400    0.00981    852752.   156.5199  -1.12E-04       0.00   1.19E+12    -46.081     25937.       0.00

   23.0000    0.00920    852966.    -95.415  -1.08E-04       0.00   1.19E+12    -45.199     27125.       0.00

   23.4600    0.00861    851801.   -342.065  -1.04E-04       0.00   1.19E+12    -44.167     28314.       0.00

   23.9200    0.00805    849287.   -582.644  -1.00E-04       0.00   1.19E+12    -42.999     29502.       0.00

   24.3800    0.00750    845462.   -816.439  -9.65E-05       0.00   1.19E+12    -41.709     30690.       0.00

   24.8400    0.00698    840365.     -1043.  -9.26E-05       0.00   1.19E+12    -40.311     31879.       0.00

   25.3000    0.00648    834037.     -1261.  -8.87E-05       0.00   1.19E+12    -38.817     33067.       0.00

   25.7600    0.00600    826524.     -1471.  -8.48E-05       0.00   1.19E+12    -37.241     34255.       0.00

   26.2200    0.00554    817875.     -1672.  -8.10E-05       0.00   1.19E+12    -35.596     35444.       0.00

   26.6800    0.00511    808139.     -1864.  -7.72E-05       0.00   1.19E+12    -33.893     36632.       0.00

   27.1400    0.00469    797369.     -2046.  -7.34E-05       0.00   1.19E+12    -32.144     37820.       0.00

   27.6000    0.00430    785618.     -2219.  -6.98E-05       0.00   1.19E+12    -30.361     39009.       0.00

   28.0600    0.00392    772940.     -2381.  -6.61E-05       0.00   1.19E+12    -28.555     40197.       0.00

   28.5200    0.00357    759390.     -2534.  -6.26E-05       0.00   1.19E+12    -26.737     41385.       0.00

   28.9800    0.00323    745024.     -2677.  -5.91E-05       0.00   1.19E+12    -24.916     42574.       0.00

   29.4400    0.00291    729897.     -2809.  -5.56E-05       0.00   1.19E+12    -23.103     43762.       0.00

   29.9000    0.00262    714064.     -2932.  -5.23E-05       0.00   1.19E+12    -21.306     44950.       0.00

   30.3600    0.00234    697581.     -3044.  -4.90E-05       0.00   1.19E+12    -19.535     46139.       0.00

   30.8200    0.00208    680501.     -3147.  -4.58E-05       0.00   1.19E+12    -17.796     47327.       0.00

   31.2800    0.00183    662877.     -3241.  -4.26E-05       0.00   1.19E+12    -16.099     48516.       0.00

   31.7400    0.00160    644761.     -3325.  -3.96E-05       0.00   1.19E+12    -14.451     49704.       0.00

   32.2000    0.00139    626204.     -3401.  -3.66E-05       0.00   1.19E+12    -12.857     50892.       0.00

   32.6600    0.00120    607253.     -3467.  -3.38E-05       0.00   1.19E+12    -11.325     52081.       0.00

   33.1200    0.00102    587956.     -3526.  -3.10E-05       0.00   1.19E+12     -9.860     53269.       0.00

   33.5800   8.58E-04    568357.     -3576.  -2.83E-05       0.00   1.19E+12     -8.467     54457.       0.00

   34.0400   7.09E-04    548499.     -3619.  -2.57E-05       0.00   1.19E+12     -7.150     55646.       0.00

   34.5000   5.75E-04    528422.     -3656.  -2.32E-05       0.00   1.19E+12     -5.915     56834.       0.00

   34.9600   4.53E-04    508163.     -4049.  -2.08E-05       0.00   1.19E+12   -136.557   1662901.       0.00

   35.4200   3.45E-04    483743.     -4715.  -1.85E-05       0.00   1.19E+12   -104.859   1677024.       0.00

   35.8800   2.49E-04    456126.     -5215.  -1.63E-05       0.00   1.19E+12    -76.416   1691150.       0.00

   36.3400   1.65E-04    426180.     -5567.  -1.42E-05       0.00   1.19E+12    -51.106   1705281.       0.00

   36.8000   9.24E-05    394676.     -5788.  -1.23E-05       0.00   1.19E+12    -28.778   1719415.       0.00

   37.2600   2.95E-05    362294.     -5893.  -1.06E-05       0.00   1.19E+12     -9.261   1733553.       0.00

   37.7200  -2.41E-05    329629.     -5897.  -8.94E-06       0.00   1.19E+12     7.6291   1747694.       0.00
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   38.1800  -6.92E-05    297196.     -5816.  -7.48E-06       0.00   1.19E+12    21.9710   1752344.       0.00

   38.6400  -1.07E-04    265431.     -5662.  -6.17E-06       0.00   1.19E+12    33.8677   1752344.       0.00

   39.1000  -1.37E-04    234698.     -5448.  -5.01E-06       0.00   1.19E+12    43.5987   1752344.       0.00

   39.5600  -1.62E-04    205293.     -5185.  -3.98E-06       0.00   1.19E+12    51.4147   1752344.       0.00

   40.0200  -1.81E-04    177454.     -4885.  -3.09E-06       0.00   1.19E+12    57.5556   1752344.       0.00

   40.4800  -1.96E-04    151368.     -4554.  -2.33E-06       0.00   1.19E+12    62.2487   1752344.       0.00

   40.9400  -2.07E-04    127179.     -4201.  -1.68E-06       0.00   1.19E+12    65.7066   1752344.       0.00

   41.4000  -2.15E-04    104992.     -3832.  -1.14E-06       0.00   1.19E+12    68.1269   1752344.       0.00

   41.8600  -2.20E-04     84880.     -3451.  -6.95E-07       0.00   1.19E+12    69.6905   1752344.       0.00

   42.3200  -2.22E-04     66892.     -3064.  -3.41E-07       0.00   1.19E+12    70.5615   1752344.       0.00

   42.7800  -2.23E-04     51053.     -2674.  -6.67E-08       0.00   1.19E+12    70.8867   1752344.       0.00

   43.2400  -2.23E-04     37375.     -2283.   1.39E-07       0.00   1.19E+12    70.7954   1752344.       0.00

   43.7000  -2.22E-04     25853.     -1893.   2.86E-07       0.00   1.19E+12    70.3991   1752344.       0.00

   44.1600  -2.20E-04     16477.     -1506.   3.85E-07       0.00   1.19E+12    69.7919   1752344.       0.00

   44.6200  -2.18E-04      9227.     -1123.   4.45E-07       0.00   1.19E+12    69.0502   1752344.       0.00

   45.0800  -2.15E-04      4081.   -743.886   4.76E-07       0.00   1.19E+12    68.2333   1752344.       0.00

   45.5400  -2.12E-04      1014.   -369.585   4.88E-07       0.00   1.19E+12    67.3831   1752344.       0.00

   46.0000  -2.10E-04       0.00       0.00   4.90E-07       0.00   1.19E+12    66.5245    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection             =     0.04531831 inches

Computed slope at pile head      =       0.000000 radians

Maximum bending moment           =      -2489220. inch-lbs

Maximum shear force              =         23830. lbs

Depth of maximum bending moment  =       0.000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             14

Number of zero deflection points =              1

Pile deflection at ground        =     0.02809295 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          12458. lbs

Slope      =         0.00000

Axial Load =          84958. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.04531831     -2489220.        23830.

   43.70000    0.04760026     -2537522.        23804.

   41.40000    0.05016849     -2580797.        23833.

   39.10000    0.05398172     -2629672.        23824.

   36.80000    0.05227362     -2589526.        23829.

   34.50000    0.06188632     -2878433.        23836.

   32.20000    0.06162152     -2952621.        23821.

   29.90000    0.06127043     -3037203.        23827.

   27.60000    0.06646057     -3239519.        23845.

   25.30000    0.06597061     -3322805.        23849.

   23.00000    0.06548429     -3317762.        23850.

   20.70000    0.06861728     -3291435.        23851.

   18.40000    0.07213198     -3204437.        23847.

   16.10000    0.10991707     -3130926.        23838.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      19125.0 lbs

Rotation of pile head                                  =    0.000E+00 radians

Axial load at pile head                                =     121750.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
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     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00    0.08723  -4155843.     19125.       0.00       0.00   1.17E+12       0.00       0.00     2.0976

    0.4600    0.08717  -4050235.     19154.  -1.93E-05       0.00   1.17E+12       0.00       0.00     8.3904

    0.9200    0.08701  -3944358.     19223.  -3.81E-05       0.00   1.17E+12       0.00       0.00    16.7808

    1.3800    0.08675  -3837957.     19339.  -5.64E-05       0.00   1.17E+12       0.00       0.00    25.1712

    1.8400    0.08639  -3730777.     19501.  -7.42E-05       0.00   1.18E+12       0.00       0.00    33.5616

    2.3000    0.08593  -3622563.     19710.  -9.14E-05       0.00   1.18E+12       0.00       0.00    41.9520

    2.7600    0.08538  -3513059.     19964.  -1.08E-04       0.00   1.18E+12       0.00       0.00    50.3424

    3.2200    0.08474  -3402010.     20266.  -1.24E-04       0.00   1.18E+12       0.00       0.00    58.7328

    3.6800    0.08401  -3289160.     20613.  -1.40E-04       0.00   1.18E+12       0.00       0.00    67.1232

    4.1400    0.08319  -3174255.     21007.  -1.55E-04       0.00   1.18E+12       0.00       0.00    75.5136

    4.6000    0.08229  -3057039.     21447.  -1.70E-04       0.00   1.18E+12       0.00       0.00    83.9040

    5.0600    0.08132  -2937257.     21933.  -1.84E-04       0.00   1.18E+12       0.00       0.00    92.2944

    5.5200    0.08026  -2814653.     22465.  -1.97E-04       0.00   1.18E+12       0.00       0.00   100.6848

    5.9800    0.07914  -2688973.     23044.  -2.10E-04       0.00   1.18E+12       0.00       0.00   109.0752

    6.4400    0.07794  -2559961.     23670.  -2.23E-04       0.00   1.18E+12       0.00       0.00   117.4656

    6.9000    0.07668  -2427361.     24341.  -2.34E-04       0.00   1.18E+12       0.00       0.00   125.8560

    7.3600    0.07536  -2290919.     25059.  -2.45E-04       0.00   1.18E+12       0.00       0.00   134.2464

    7.8200    0.07397  -2150379.     25823.  -2.56E-04       0.00   1.18E+12       0.00       0.00   142.6368

    8.2800    0.07253  -2005486.     26634.  -2.65E-04       0.00   1.18E+12       0.00       0.00   151.0272

    8.7400    0.07104  -1855984.     27491.  -2.74E-04       0.00   1.18E+12       0.00       0.00   159.4176

    9.2000    0.06950  -1701620.     28394.  -2.83E-04       0.00   1.18E+12       0.00       0.00   167.8080

    9.6600    0.06792  -1542137.     29343.  -2.90E-04       0.00   1.18E+12       0.00       0.00   176.1984

   10.1200    0.06630  -1377280.     30339.  -2.97E-04       0.00   1.18E+12       0.00       0.00   184.5888

   10.5800    0.06464  -1206795.     31381.  -3.03E-04       0.00   1.18E+12       0.00       0.00   192.9792

   11.0400    0.06295  -1030425.     32470.  -3.08E-04       0.00   1.18E+12       0.00       0.00   201.3696

   11.5000    0.06124   -847917.     33604.  -3.13E-04       0.00   1.18E+12       0.00       0.00   209.7600

   11.9600    0.05950   -659014.     34785.  -3.16E-04       0.00   1.18E+12       0.00       0.00   218.1504

   12.4200    0.05774   -463462.     35806.  -3.19E-04       0.00   1.18E+12       0.00       0.00   151.7469

   12.8800    0.05598   -263285.     36168.  -3.21E-04       0.00   1.18E+12    -20.740      2045.       0.00

   13.3400    0.05421    -63740.     35988.  -3.21E-04       0.00   1.18E+12    -44.394      4521.       0.00

   13.8000    0.05243    134454.     33901.  -3.21E-04       0.00   1.18E+12   -711.625     74921.       0.00

   14.2600    0.05066    310963.     29948.  -3.20E-04       0.00   1.18E+12   -720.651     78524.       0.00

   14.7200    0.04890    465513.     25946.  -3.18E-04       0.00   1.18E+12   -729.279     82330.       0.00

   15.1800    0.04715    597840.     21898.  -3.16E-04       0.00   1.18E+12   -737.505     86351.       0.00

   15.6400    0.04541    707694.     17806.  -3.13E-04       0.00   1.18E+12   -745.327     90603.       0.00

   16.1000    0.04369    794834.     13671.  -3.09E-04       0.00   1.18E+12   -752.743     95101.       0.00

   16.5600    0.04199    859036.     11373.  -3.05E-04       0.00   1.18E+12    -79.793     10488.       0.00

   17.0200    0.04032    920803.     10917.  -3.01E-04       0.00   1.18E+12    -85.291     11677.       0.00

   17.4800    0.03867    979969.     10433.  -2.97E-04       0.00   1.18E+12    -90.122     12865.       0.00

   17.9400    0.03704   1036386.      9924.  -2.92E-04       0.00   1.18E+12    -94.307     14053.       0.00

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



   18.4000    0.03544   1089926.      9394.  -2.87E-04       0.00   1.18E+12    -97.866     15242.       0.00

   18.8600    0.03387   1140481.      8846.  -2.82E-04       0.00   1.18E+12   -100.819     16430.       0.00

   19.3200    0.03233   1187959.      8282.  -2.77E-04       0.00   1.18E+12   -103.190     17619.       0.00

   19.7800    0.03082   1232290.      7708.  -2.71E-04       0.00   1.18E+12   -105.001     18807.       0.00

   20.2400    0.02934   1273418.      7125.  -2.65E-04       0.00   1.18E+12   -106.277     19995.       0.00

   20.7000    0.02789   1311303.      6536.  -2.59E-04       0.00   1.18E+12   -107.042     21184.       0.00

   21.1600    0.02648   1345923.      5944.  -2.53E-04       0.00   1.18E+12   -107.321     22372.       0.00

   21.6200    0.02510   1377268.      5352.  -2.46E-04       0.00   1.18E+12   -107.139     23560.       0.00

   22.0800    0.02376   1405345.      4763.  -2.40E-04       0.00   1.18E+12   -106.523     24749.       0.00

   22.5400    0.02245   1430171.      4178.  -2.33E-04       0.00   1.18E+12   -105.500     25937.       0.00

   23.0000    0.02118   1451778.      3599.  -2.27E-04       0.00   1.18E+12   -104.095     27125.       0.00

   23.4600    0.01995   1470209.      3029.  -2.20E-04       0.00   1.18E+12   -102.335     28314.       0.00

   23.9200    0.01876   1485517.      2470.  -2.13E-04       0.00   1.18E+12   -100.247     29502.       0.00

   24.3800    0.01760   1497766.      1923.  -2.06E-04       0.00   1.18E+12    -97.858     30690.       0.00

   24.8400    0.01648   1507028.      1391.  -1.99E-04       0.00   1.18E+12    -95.194     31879.       0.00

   25.3000    0.01540   1513385.   873.1263  -1.92E-04       0.00   1.18E+12    -92.282     33067.       0.00

   25.7600    0.01437   1516925.   372.3811  -1.85E-04       0.00   1.18E+12    -89.147     34255.       0.00

   26.2200    0.01337   1517744.   -110.519  -1.78E-04       0.00   1.18E+12    -85.816     35444.       0.00

   26.6800    0.01240   1515944.   -574.560  -1.71E-04       0.00   1.18E+12    -82.314     36632.       0.00

   27.1400    0.01148   1511630.     -1019.  -1.64E-04       0.00   1.18E+12    -78.666     37820.       0.00

   27.6000    0.01060   1504915.     -1443.  -1.56E-04       0.00   1.18E+12    -74.896     39009.       0.00

   28.0600    0.00975   1495913.     -1845.  -1.49E-04       0.00   1.18E+12    -71.028     40197.       0.00

   28.5200    0.00895   1484742.     -2227.  -1.43E-04       0.00   1.18E+12    -67.086     41385.       0.00

   28.9800    0.00818   1471523.     -2586.  -1.36E-04       0.00   1.18E+12    -63.091     42574.       0.00

   29.4400    0.00745   1456376.     -2923.  -1.29E-04       0.00   1.18E+12    -59.067     43762.       0.00

   29.9000    0.00676   1439425.     -3238.  -1.22E-04       0.00   1.18E+12    -55.035     44950.       0.00

   30.3600    0.00610   1420793.     -3531.  -1.15E-04       0.00   1.18E+12    -51.014     46139.       0.00

   30.8200    0.00548   1400601.     -3801.  -1.09E-04       0.00   1.18E+12    -47.025     47327.       0.00

   31.2800    0.00490   1378973.     -4050.  -1.02E-04       0.00   1.18E+12    -43.088     48516.       0.00

   31.7400    0.00436   1356027.     -4277.  -9.59E-05       0.00   1.18E+12    -39.219     49704.       0.00

   32.2000    0.00384   1331881.     -4483.  -8.96E-05       0.00   1.18E+12    -35.438     50892.       0.00

   32.6600    0.00337   1306652.     -4669.  -8.35E-05       0.00   1.18E+12    -31.759     52081.       0.00

   33.1200    0.00292   1280451.     -4834.  -7.74E-05       0.00   1.18E+12    -28.201     53269.       0.00

   33.5800    0.00251   1253387.     -4980.  -7.15E-05       0.00   1.18E+12    -24.776     54457.       0.00

   34.0400    0.00213   1225564.     -5108.  -6.57E-05       0.00   1.18E+12    -21.500     55646.       0.00

   34.5000    0.00179   1197082.     -5218.  -6.01E-05       0.00   1.18E+12    -18.387     56834.       0.00

   34.9600    0.00147   1168036.     -6157.  -5.45E-05       0.00   1.18E+12   -321.743   1208460.       0.00

   35.4200    0.00118   1129182.     -7893.  -4.92E-05       0.00   1.18E+12   -307.387   1433570.       0.00

   35.8800   9.27E-04   1080959.     -9525.  -4.40E-05       0.00   1.18E+12   -283.894   1691150.       0.00

   36.3400   6.98E-04   1024082.    -10904.  -3.91E-05       0.00   1.18E+12   -215.490   1705281.       0.00

   36.8000   4.95E-04    960636.    -11924.  -3.45E-05       0.00   1.18E+12   -154.133   1719415.       0.00

   37.2600   3.17E-04    892490.    -12624.  -3.02E-05       0.00   1.18E+12    -99.510   1733553.       0.00

   37.7200   1.62E-04    821310.    -13040.  -2.62E-05       0.00   1.18E+12    -51.256   1747694.       0.00
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   38.1800   2.81E-05    748565.    -13206.  -2.25E-05       0.00   1.18E+12     -8.913   1752344.       0.00

   38.6400  -8.65E-05    675546.    -13155.  -1.92E-05       0.00   1.18E+12    27.4459   1752344.       0.00

   39.1000  -1.84E-04    603361.    -12918.  -1.62E-05       0.00   1.18E+12    58.2805   1752344.       0.00

   39.5600  -2.65E-04    532950.    -12525.  -1.35E-05       0.00   1.18E+12    84.1813   1752344.       0.00

   40.0200  -3.33E-04    465103.    -12001.  -1.12E-05       0.00   1.18E+12   105.7242   1752344.       0.00

   40.4800  -3.89E-04    400475.    -11368.  -9.19E-06       0.00   1.18E+12   123.4640   1752344.       0.00

   40.9400  -4.34E-04    339609.    -10647.  -7.46E-06       0.00   1.18E+12   137.9291   1752344.       0.00

   41.4000  -4.71E-04    282944.     -9853.  -6.01E-06       0.00   1.18E+12   149.6171   1752344.       0.00

   41.8600  -5.01E-04    230837.     -9002.  -4.81E-06       0.00   1.18E+12   158.9915   1752344.       0.00

   42.3200  -5.24E-04    183574.     -8103.  -3.84E-06       0.00   1.18E+12   166.4784   1752344.       0.00

   42.7800  -5.43E-04    141383.     -7168.  -3.09E-06       0.00   1.18E+12   172.4642   1752344.       0.00

   43.2400  -5.58E-04    104446.     -6202.  -2.51E-06       0.00   1.18E+12   177.2939   1752344.       0.00

   43.7000  -5.71E-04     72911.     -5213.  -2.10E-06       0.00   1.18E+12   181.2695   1752344.       0.00

   44.1600  -5.82E-04     46900.     -4203.  -1.82E-06       0.00   1.18E+12   184.6489   1752344.       0.00

   44.6200  -5.91E-04     26515.     -3175.  -1.65E-06       0.00   1.18E+12   187.6448   1752344.       0.00

   45.0800  -6.00E-04     11847.     -2132.  -1.56E-06       0.00   1.18E+12   190.4240   1752344.       0.00

   45.5400  -6.08E-04      2981.     -1073.  -1.52E-06       0.00   1.18E+12   193.1062   1752344.       0.00

   46.0000  -6.17E-04       0.00       0.00  -1.52E-06       0.00   1.18E+12   195.7641    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     0.08722642 inches

Computed slope at pile head      =       0.000000 radians

Maximum bending moment           =      -4155843. inch-lbs

Maximum shear force              =         36168. lbs

Depth of maximum bending moment  =       0.000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             13

Number of zero deflection points =              1

Pile deflection at ground        =     0.05743748 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 2

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          19125. lbs

Slope      =         0.00000

Axial Load =         121750. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.08722642     -4155843.        36168.

   43.70000    0.09074064     -4218624.        36138.

   41.40000    0.09612549     -4289193.        36177.

   39.10000    0.10351032     -4389724.        36165.

   36.80000    0.10386946     -4407880.        36172.

   34.50000    0.12013638     -4896094.        36191.

   32.20000    0.12144060     -5055294.        36166.

   29.90000    0.13215346     -5121564.        36172.

   27.60000    0.15459185     -5334084.        36204.

   25.30000    0.16544231     -5398692.        36211.

   23.00000    0.16142419     -5356351.        36212.

   20.70000    0.15877363     -5241010.        36215.

   18.40000    0.17862444     -5000894.        36208.

   16.10000    0.46528597     -4777907.        36195.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 3

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      12458.0 lbs

Rotation of pile head                                  =    0.000E+00 radians

Axial load at pile head                                =      84958.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00    0.06403  -3051560.     12458.       0.00       0.00   1.18E+12       0.00       0.00     2.1804

    0.4600    0.06399  -2982755.     12488.  -1.41E-05       0.00   1.18E+12       0.00       0.00     8.7216

    0.9200    0.06387  -2913678.     12560.  -2.79E-05       0.00   1.18E+12       0.00       0.00    17.4432

    1.3800    0.06368  -2844063.     12681.  -4.14E-05       0.00   1.18E+12       0.00       0.00    26.1648

    1.8400    0.06341  -2773645.     12849.  -5.46E-05       0.00   1.18E+12       0.00       0.00    34.8864

    2.3000    0.06308  -2702157.     13066.  -6.74E-05       0.00   1.18E+12       0.00       0.00    43.6080

    2.7600    0.06267  -2629335.     13331.  -7.98E-05       0.00   1.18E+12       0.00       0.00    52.3296

    3.2200    0.06220  -2554912.     13644.  -9.20E-05       0.00   1.18E+12       0.00       0.00    61.0512

    3.6800    0.06166  -2478624.     14005.  -1.04E-04       0.00   1.18E+12       0.00       0.00    69.7728

    4.1400    0.06105  -2400204.     14414.  -1.15E-04       0.00   1.18E+12       0.00       0.00    78.4944

    4.6000    0.06038  -2319387.     14871.  -1.26E-04       0.00   1.18E+12       0.00       0.00    87.2160

    5.0600    0.05966  -2235908.     15377.  -1.37E-04       0.00   1.18E+12       0.00       0.00    95.9376

    5.5200    0.05887  -2149501.     15930.  -1.47E-04       0.00   1.18E+12       0.00       0.00   104.6592

    5.9800    0.05803  -2059899.     16532.  -1.57E-04       0.00   1.18E+12       0.00       0.00   113.3808

    6.4400    0.05714  -1966839.     17182.  -1.66E-04       0.00   1.18E+12       0.00       0.00   122.1024

    6.9000    0.05620  -1870053.     17880.  -1.75E-04       0.00   1.18E+12       0.00       0.00   130.8240

    7.3600    0.05521  -1769278.     18626.  -1.84E-04       0.00   1.18E+12       0.00       0.00   139.5456

    7.8200    0.05417  -1664246.     19421.  -1.92E-04       0.00   1.18E+12       0.00       0.00   148.2672

    8.2800    0.05309  -1554693.     20263.  -1.99E-04       0.00   1.18E+12       0.00       0.00   156.9888

    8.7400    0.05197  -1440353.     21154.  -2.06E-04       0.00   1.18E+12       0.00       0.00   165.7104

    9.2000    0.05081  -1320961.     22093.  -2.13E-04       0.00   1.18E+12       0.00       0.00   174.4320

    9.6600    0.04962  -1196251.     23080.  -2.19E-04       0.00   1.18E+12       0.00       0.00   183.1536

   10.1200    0.04840  -1065957.     24115.  -2.24E-04       0.00   1.18E+12       0.00       0.00   191.8752

   10.5800    0.04715   -929815.     25198.  -2.28E-04       0.00   1.18E+12       0.00       0.00   200.5968

   11.0400    0.04588   -787558.     26329.  -2.32E-04       0.00   1.19E+12       0.00       0.00   209.3184

   11.5000    0.04458   -638922.     27509.  -2.36E-04       0.00   1.19E+12       0.00       0.00   218.0400

   11.9600    0.04327   -483640.     28736.  -2.38E-04       0.00   1.19E+12       0.00       0.00   226.7616

   12.4200    0.04195   -321448.     29798.  -2.40E-04       0.00   1.19E+12       0.00       0.00   157.7369

   12.8800    0.04062   -154449.     30191.  -2.41E-04       0.00   1.19E+12    -15.050      2045.       0.00

   13.3400    0.03929     12092.     30061.  -2.42E-04       0.00   1.19E+12    -32.176      4521.       0.00

   13.8000    0.03795    177653.     28161.  -2.41E-04       0.00   1.19E+12   -656.449     95477.       0.00

   14.2600    0.03662    323211.     24515.  -2.40E-04       0.00   1.19E+12   -664.561    100166.       0.00

   14.7200    0.03530    448518.     20825.  -2.38E-04       0.00   1.19E+12   -672.296    105124.       0.00

   15.1800    0.03399    553340.     17093.  -2.36E-04       0.00   1.19E+12   -679.653    110369.       0.00

   15.6400    0.03270    637451.     13322.  -2.33E-04       0.00   1.19E+12   -686.632    115921.       0.00

   16.1000    0.03142    700639.      9514.  -2.30E-04       0.00   1.19E+12   -693.231    121800.       0.00

   16.5600    0.03016    742702.      7443.  -2.27E-04       0.00   1.19E+12    -57.299     10488.       0.00

   17.0200    0.02891    783018.      7116.  -2.23E-04       0.00   1.19E+12    -61.164     11677.       0.00

   17.4800    0.02769    821468.      6769.  -2.19E-04       0.00   1.19E+12    -64.541     12865.       0.00

   17.9400    0.02649    857950.      6404.  -2.16E-04       0.00   1.19E+12    -67.446     14053.       0.00
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   18.4000    0.02531    892375.      6025.  -2.11E-04       0.00   1.18E+12    -69.894     15242.       0.00

   18.8600    0.02416    924668.      5634.  -2.07E-04       0.00   1.18E+12    -71.903     16430.       0.00

   19.3200    0.02303    954768.      5233.  -2.03E-04       0.00   1.18E+12    -73.491     17619.       0.00

   19.7800    0.02192    982627.      4824.  -1.98E-04       0.00   1.18E+12    -74.674     18807.       0.00

   20.2400    0.02084   1008208.      4409.  -1.94E-04       0.00   1.18E+12    -75.473     19995.       0.00

   20.7000    0.01978   1031488.      3992.  -1.89E-04       0.00   1.18E+12    -75.905     21184.       0.00

   21.1600    0.01875   1052452.      3572.  -1.84E-04       0.00   1.18E+12    -75.989     22372.       0.00

   21.6200    0.01775   1071099.      3154.  -1.79E-04       0.00   1.18E+12    -75.746     23560.       0.00

   22.0800    0.01677   1087435.      2737.  -1.74E-04       0.00   1.18E+12    -75.195     24749.       0.00

   22.5400    0.01582   1101478.      2324.  -1.69E-04       0.00   1.18E+12    -74.355     25937.       0.00

   23.0000    0.01491   1113253.      1917.  -1.64E-04       0.00   1.18E+12    -73.247     27125.       0.00

   23.4600    0.01402   1122793.      1516.  -1.59E-04       0.00   1.18E+12    -71.890     28314.       0.00

   23.9200    0.01315   1130141.      1124.  -1.53E-04       0.00   1.18E+12    -70.304     29502.       0.00

   24.3800    0.01232   1135343.   740.6294  -1.48E-04       0.00   1.18E+12    -68.509     30690.       0.00

   24.8400    0.01152   1138456.   367.9346  -1.43E-04       0.00   1.18E+12    -66.525     31879.       0.00

   25.3000    0.01075   1139539.     6.6649  -1.38E-04       0.00   1.18E+12    -64.370     33067.       0.00

   25.7600    0.01000   1138659.   -342.292  -1.32E-04       0.00   1.18E+12    -62.064     34255.       0.00

   26.2200    0.00929   1135884.   -678.154  -1.27E-04       0.00   1.18E+12    -59.625     35444.       0.00

   26.6800    0.00860   1131291.     -1000.  -1.22E-04       0.00   1.18E+12    -57.073     36632.       0.00

   27.1400    0.00794   1124956.     -1308.  -1.16E-04       0.00   1.18E+12    -54.424     37820.       0.00

   27.6000    0.00732   1116960.     -1601.  -1.11E-04       0.00   1.18E+12    -51.698     39009.       0.00

   28.0600    0.00672   1107386.     -1879.  -1.06E-04       0.00   1.18E+12    -48.910     40197.       0.00

   28.5200    0.00615   1096320.     -2141.  -1.01E-04       0.00   1.18E+12    -46.078     41385.       0.00

   28.9800    0.00560   1083847.     -2387.  -9.57E-05       0.00   1.18E+12    -43.217     42574.       0.00

   29.4400    0.00509   1070056.     -2618.  -9.07E-05       0.00   1.18E+12    -40.345     43762.       0.00

   29.9000    0.00460   1055032.     -2833.  -8.58E-05       0.00   1.18E+12    -37.474     44950.       0.00

   30.3600    0.00414   1038864.     -3032.  -8.09E-05       0.00   1.18E+12    -34.621     46139.       0.00

   30.8200    0.00371   1021639.     -3215.  -7.61E-05       0.00   1.18E+12    -31.799     47327.       0.00

   31.2800    0.00330   1003443.     -3383.  -7.14E-05       0.00   1.18E+12    -29.022     48516.       0.00

   31.7400    0.00292    984361.     -3535.  -6.67E-05       0.00   1.18E+12    -26.302     49704.       0.00

   32.2000    0.00257    964475.     -3673.  -6.22E-05       0.00   1.18E+12    -23.651     50892.       0.00

   32.6600    0.00223    943866.     -3797.  -5.78E-05       0.00   1.18E+12    -21.081     52081.       0.00

   33.1200    0.00193    922613.     -3906.  -5.34E-05       0.00   1.18E+12    -18.602     53269.       0.00

   33.5800    0.00164    900790.     -4002.  -4.92E-05       0.00   1.18E+12    -16.226     54457.       0.00

   34.0400    0.00138    878472.     -4086.  -4.50E-05       0.00   1.19E+12    -13.961     55646.       0.00

   34.5000    0.00115    855726.     -4157.  -4.10E-05       0.00   1.19E+12    -11.817     56834.       0.00

   34.9600   9.33E-04    832618.     -4965.  -3.70E-05       0.00   1.19E+12   -280.935   1662901.       0.00

   35.4200   7.39E-04    800949.     -6360.  -3.32E-05       0.00   1.19E+12   -224.449   1677024.       0.00

   35.8800   5.66E-04    762438.     -7457.  -2.96E-05       0.00   1.19E+12   -173.280   1691150.       0.00

   36.3400   4.12E-04    718646.     -8287.  -2.62E-05       0.00   1.19E+12   -127.279   1705281.       0.00

   36.8000   2.77E-04    670974.     -8876.  -2.29E-05       0.00   1.19E+12    -86.246   1719415.       0.00

   37.2600   1.59E-04    620673.     -9252.  -1.99E-05       0.00   1.19E+12    -49.936   1733553.       0.00

   37.7200   5.71E-05    568848.     -9440.  -1.71E-05       0.00   1.19E+12    -18.074   1747694.       0.00
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   38.1800  -3.02E-05    516472.     -9463.  -1.46E-05       0.00   1.19E+12     9.5922   1752344.       0.00

   38.6400  -1.04E-04    464387.     -9346.  -1.23E-05       0.00   1.19E+12    33.0922   1752344.       0.00

   39.1000  -1.66E-04    413309.     -9108.  -1.03E-05       0.00   1.19E+12    52.8031   1752344.       0.00

   39.5600  -2.18E-04    363839.     -8772.  -8.48E-06       0.00   1.19E+12    69.1417   1752344.       0.00

   40.0200  -2.60E-04    316476.     -8353.  -6.89E-06       0.00   1.19E+12    82.5116   1752344.       0.00

   40.4800  -2.94E-04    271625.     -7868.  -5.52E-06       0.00   1.19E+12    93.2993   1752344.       0.00

   40.9400  -3.21E-04    229617.     -7329.  -4.36E-06       0.00   1.19E+12   101.8707   1752344.       0.00

   41.4000  -3.42E-04    190713.     -6749.  -3.38E-06       0.00   1.19E+12   108.5686   1752344.       0.00

   41.8600  -3.58E-04    155116.     -6135.  -2.57E-06       0.00   1.19E+12   113.7103   1752344.       0.00

   42.3200  -3.70E-04    122984.     -5497.  -1.93E-06       0.00   1.19E+12   117.5865   1752344.       0.00

   42.7800  -3.79E-04     94434.     -4840.  -1.42E-06       0.00   1.19E+12   120.4591   1752344.       0.00

   43.2400  -3.86E-04     69555.     -4169.  -1.04E-06       0.00   1.19E+12   122.5613   1752344.       0.00

   43.7000  -3.91E-04     48410.     -3488.  -7.63E-07       0.00   1.19E+12   124.0959   1752344.       0.00

   44.1600  -3.95E-04     31046.     -2800.  -5.78E-07       0.00   1.19E+12   125.2355   1752344.       0.00

   44.6200  -3.97E-04     17498.     -2106.  -4.65E-07       0.00   1.19E+12   126.1219   1752344.       0.00

   45.0800  -4.00E-04      7793.     -1408.  -4.06E-07       0.00   1.19E+12   126.8654   1752344.       0.00

   45.5400  -4.02E-04      1953.   -705.883  -3.83E-07       0.00   1.19E+12   127.5454   1752344.       0.00

   46.0000  -4.04E-04       0.00       0.00  -3.79E-07       0.00   1.19E+12   128.2094    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 3:

Pile-head deflection             =     0.06402757 inches

Computed slope at pile head      =       0.000000 radians

Maximum bending moment           =      -3051560. inch-lbs

Maximum shear force              =         30191. lbs

Depth of maximum bending moment  =       0.000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             13

Number of zero deflection points =              1

Pile deflection at ground        =     0.04172043 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 3

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          12458. lbs

Slope      =         0.00000

Axial Load =          84958. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.06402757     -3051560.        30191.

   43.70000    0.06684399     -3107731.        30149.

   41.40000    0.07065266     -3162314.        30196.

   39.10000    0.07627791     -3234747.        30183.

   36.80000    0.07522184     -3209900.        30189.

   34.50000    0.08813495     -3599574.        30202.

   32.20000    0.08840635     -3708050.        30179.

   29.90000    0.08814875     -3816234.        30186.

   27.60000    0.09416298     -4042738.        30215.

   25.30000    0.09350218     -4100307.        30220.

   23.00000    0.09402802     -4038372.        30221.

   20.70000    0.10209653     -3942339.        30224.

   18.40000    0.11837337     -3775238.        30218.

   16.10000    0.24016491     -3635211.        30208.

--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 4

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Pile-head Rotation (Loading Type 2)

Shear force at pile head                               =      19125.0 lbs

Rotation of pile head                                  =    0.000E+00 radians

Axial load at pile head                                =     121750.0 lbs

(Zero slope for this load indicates fixed-head conditions)

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  
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     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     0.1192  -5065946.     19125.       0.00       0.00   1.17E+12       0.00       0.00     3.2752

    0.4600     0.1192  -4960318.     19170.  -2.36E-05       0.00   1.17E+12       0.00       0.00    13.1008

    0.9200     0.1190  -4854275.     19279.  -4.68E-05       0.00   1.17E+12       0.00       0.00    26.2016

    1.3800     0.1187  -4747418.     19459.  -6.94E-05       0.00   1.17E+12       0.00       0.00    39.3024

    1.8400     0.1182  -4639349.     19713.  -9.15E-05       0.00   1.17E+12       0.00       0.00    52.4032

    2.3000     0.1177  -4529669.     20038.  -1.13E-04       0.00   1.17E+12       0.00       0.00    65.5040

    2.7600     0.1170  -4417978.     20436.  -1.34E-04       0.00   1.17E+12       0.00       0.00    78.6048

    3.2200     0.1162  -4303878.     20906.  -1.55E-04       0.00   1.17E+12       0.00       0.00    91.7056

    3.6800     0.1153  -4186970.     21448.  -1.75E-04       0.00   1.17E+12       0.00       0.00   104.8064

    4.1400     0.1142  -4066855.     22063.  -1.94E-04       0.00   1.17E+12       0.00       0.00   117.9072

    4.6000     0.1131  -3943135.     22750.  -2.13E-04       0.00   1.17E+12       0.00       0.00   131.0080

    5.0600     0.1119  -3815410.     23509.  -2.31E-04       0.00   1.17E+12       0.00       0.00   144.1088

    5.5200     0.1106  -3683283.     24341.  -2.49E-04       0.00   1.18E+12       0.00       0.00   157.2096

    5.9800     0.1091  -3546353.     25245.  -2.66E-04       0.00   1.18E+12       0.00       0.00   170.3104

    6.4400     0.1076  -3404223.     26221.  -2.82E-04       0.00   1.18E+12       0.00       0.00   183.4112

    6.9000     0.1060  -3256494.     27270.  -2.98E-04       0.00   1.18E+12       0.00       0.00   196.5120

    7.3600     0.1043  -3102766.     28391.  -3.13E-04       0.00   1.18E+12       0.00       0.00   209.6128

    7.8200     0.1026  -2942642.     29584.  -3.27E-04       0.00   1.18E+12       0.00       0.00   222.7136

    8.2800     0.1007  -2775722.     30849.  -3.40E-04       0.00   1.18E+12       0.00       0.00   235.8144

    8.7400    0.09883  -2601609.     32187.  -3.53E-04       0.00   1.18E+12       0.00       0.00   248.9152

    9.2000    0.09685  -2419902.     33597.  -3.65E-04       0.00   1.18E+12       0.00       0.00   262.0160

    9.6600    0.09480  -2230204.     35080.  -3.75E-04       0.00   1.18E+12       0.00       0.00   275.1168

   10.1200    0.09270  -2032116.     36635.  -3.85E-04       0.00   1.18E+12       0.00       0.00   288.2176

   10.5800    0.09055  -1825240.     38262.  -3.94E-04       0.00   1.18E+12       0.00       0.00   301.3184

   11.0400    0.08835  -1609177.     39961.  -4.02E-04       0.00   1.18E+12       0.00       0.00   314.4192

   11.5000    0.08611  -1383528.     41733.  -4.09E-04       0.00   1.18E+12       0.00       0.00   327.5200

   11.9600    0.08383  -1147895.     43577.  -4.15E-04       0.00   1.18E+12       0.00       0.00   340.6208

   12.4200    0.08152   -901880.     45171.  -4.20E-04       0.00   1.18E+12       0.00       0.00   236.9381

   12.8800    0.07919   -648642.     45760.  -4.24E-04       0.00   1.18E+12    -23.414      1632.       0.00

   13.3400    0.07684   -396116.     45548.  -4.26E-04       0.00   1.18E+12    -53.705      3858.       0.00

   13.8000    0.07449   -145225.     43255.  -4.27E-04       0.00   1.18E+12   -776.897     57573.       0.00

   14.2600    0.07213     81995.     38938.  -4.28E-04       0.00   1.18E+12   -787.175     60245.       0.00

   14.7200    0.06977    285228.     34566.  -4.27E-04       0.00   1.18E+12   -797.031     63061.       0.00

   15.1800    0.06742    464175.     30140.  -4.25E-04       0.00   1.18E+12   -806.461     66033.       0.00

   15.6400    0.06508    618547.     25664.  -4.22E-04       0.00   1.18E+12   -815.461     69171.       0.00

   16.1000    0.06275    748070.     21139.  -4.19E-04       0.00   1.18E+12   -824.027     72486.       0.00

   16.5600    0.06045    852481.     18547.  -4.15E-04       0.00   1.18E+12   -114.855     10488.       0.00

   17.0200    0.05816    953391.     17891.  -4.11E-04       0.00   1.18E+12   -123.040     11677.       0.00

   17.4800    0.05591   1050549.     17192.  -4.07E-04       0.00   1.18E+12   -130.299     12865.       0.00

   17.9400    0.05368   1143733.     16455.  -4.01E-04       0.00   1.18E+12   -136.655     14053.       0.00
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   18.4000    0.05147   1232749.     15685.  -3.96E-04       0.00   1.18E+12   -142.132     15242.       0.00

   18.8600    0.04931   1317431.     14888.  -3.90E-04       0.00   1.18E+12   -146.755     16430.       0.00

   19.3200    0.04717   1397637.     14067.  -3.84E-04       0.00   1.18E+12   -150.553     17619.       0.00

   19.7800    0.04507   1473251.     13228.  -3.77E-04       0.00   1.18E+12   -153.554     18807.       0.00

   20.2400    0.04301   1544181.     12374.  -3.70E-04       0.00   1.18E+12   -155.789     19995.       0.00

   20.7000    0.04099   1610360.     11510.  -3.63E-04       0.00   1.18E+12   -157.288     21184.       0.00

   21.1600    0.03901   1671741.     10640.  -3.55E-04       0.00   1.18E+12   -158.085     22372.       0.00

   21.6200    0.03707   1728300.      9767.  -3.47E-04       0.00   1.18E+12   -158.214     23560.       0.00

   22.0800    0.03518   1780033.      8895.  -3.39E-04       0.00   1.18E+12   -157.708     24749.       0.00

   22.5400    0.03333   1826955.      8027.  -3.30E-04       0.00   1.18E+12   -156.603     25937.       0.00

   23.0000    0.03153   1869099.      7168.  -3.22E-04       0.00   1.18E+12   -154.935     27125.       0.00

   23.4600    0.02978   1906516.      6318.  -3.13E-04       0.00   1.18E+12   -152.739     28314.       0.00

   23.9200    0.02808   1939274.      5483.  -3.04E-04       0.00   1.18E+12   -150.052     29502.       0.00

   24.3800    0.02642   1967453.      4663.  -2.95E-04       0.00   1.18E+12   -146.910     30690.       0.00

   24.8400    0.02482   1991150.      3862.  -2.85E-04       0.00   1.18E+12   -143.350     31879.       0.00

   25.3000    0.02327   2010472.      3081.  -2.76E-04       0.00   1.18E+12   -139.408     33067.       0.00

   25.7600    0.02177   2025540.      2324.  -2.67E-04       0.00   1.18E+12   -135.121     34255.       0.00

   26.2200    0.02033   2036485.      1591.  -2.57E-04       0.00   1.18E+12   -130.525     35444.       0.00

   26.6800    0.01893   2043446.   883.5362  -2.48E-04       0.00   1.18E+12   -125.654     36632.       0.00

   27.1400    0.01759   2046572.   204.0250  -2.38E-04       0.00   1.18E+12   -120.545     37820.       0.00

   27.6000    0.01631   2046018.   -446.722  -2.29E-04       0.00   1.18E+12   -115.232     39009.       0.00

   28.0600    0.01507   2041947.     -1068.  -2.19E-04       0.00   1.18E+12   -109.750     40197.       0.00

   28.5200    0.01389   2034526.     -1658.  -2.09E-04       0.00   1.18E+12   -104.130     41385.       0.00

   28.9800    0.01276   2023925.     -2217.  -2.00E-04       0.00   1.18E+12    -98.407     42574.       0.00

   29.4400    0.01168   2010319.     -2744.  -1.91E-04       0.00   1.18E+12    -92.611     43762.       0.00

   29.9000    0.01066   1993885.     -3239.  -1.81E-04       0.00   1.18E+12    -86.773     44950.       0.00

   30.3600    0.00968   1974801.     -3702.  -1.72E-04       0.00   1.18E+12    -80.924     46139.       0.00

   30.8200    0.00876   1953244.     -4133.  -1.63E-04       0.00   1.18E+12    -75.093     47327.       0.00

   31.2800    0.00789   1929394.     -4531.  -1.54E-04       0.00   1.18E+12    -69.307     48516.       0.00

   31.7400    0.00706   1903425.     -4898.  -1.45E-04       0.00   1.18E+12    -63.593     49704.       0.00

   32.2000    0.00629   1875513.     -5234.  -1.36E-04       0.00   1.18E+12    -57.978     50892.       0.00

   32.6600    0.00556   1845829.     -5538.  -1.27E-04       0.00   1.18E+12    -52.486     52081.       0.00

   33.1200    0.00488   1814539.     -5813.  -1.19E-04       0.00   1.18E+12    -47.141     53269.       0.00

   33.5800    0.00425   1781807.     -6059.  -1.10E-04       0.00   1.18E+12    -41.966     54457.       0.00

   34.0400    0.00367   1747791.     -6277.  -1.02E-04       0.00   1.18E+12    -36.982     55646.       0.00

   34.5000    0.00313   1712643.     -6468.  -9.38E-05       0.00   1.18E+12    -32.211     56834.       0.00

   34.9600    0.00263   1676508.     -7585.  -8.59E-05       0.00   1.18E+12   -372.228    780490.       0.00

   35.4200    0.00218   1629025.     -9600.  -7.82E-05       0.00   1.18E+12   -358.099    906802.       0.00

   35.8800    0.00177   1570626.    -11535.  -7.07E-05       0.00   1.18E+12   -342.761   1069460.       0.00

   36.3400    0.00140   1501778.    -13380.  -6.36E-05       0.00   1.18E+12   -325.933   1286080.       0.00

   36.8000    0.00107   1422994.    -15128.  -5.67E-05       0.00   1.18E+12   -307.162   1588425.       0.00

   37.2600   7.73E-04   1334847.    -16645.  -5.03E-05       0.00   1.18E+12   -242.634   1733553.       0.00

   37.7200   5.12E-04   1239302.    -17762.  -4.43E-05       0.00   1.18E+12   -162.158   1747694.       0.00
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   38.1800   2.84E-04   1138812.    -18458.  -3.87E-05       0.00   1.18E+12    -90.052   1752344.       0.00

   38.6400   8.45E-05   1035574.    -18781.  -3.37E-05       0.00   1.18E+12    -26.832   1752344.       0.00

   39.1000  -8.79E-05    931516.    -18778.  -2.91E-05       0.00   1.18E+12    27.9181   1752344.       0.00

   39.5600  -2.36E-04    828305.    -18494.  -2.50E-05       0.00   1.18E+12    75.0491   1752344.       0.00

   40.0200  -3.64E-04    727379.    -17968.  -2.13E-05       0.00   1.18E+12   115.4062   1752344.       0.00

   40.4800  -4.72E-04    629966.    -17236.  -1.82E-05       0.00   1.18E+12   149.8155   1752344.       0.00

   40.9400  -5.64E-04    537117.    -16328.  -1.54E-05       0.00   1.18E+12   179.0735   1752344.       0.00

   41.4000  -6.42E-04    449723.    -15271.  -1.31E-05       0.00   1.18E+12   203.9395   1752344.       0.00

   41.8600  -7.09E-04    368541.    -14087.  -1.12E-05       0.00   1.18E+12   225.1282   1752344.       0.00

   42.3200  -7.66E-04    294218.    -12794.  -9.69E-06       0.00   1.18E+12   243.3032   1752344.       0.00

   42.7800  -8.16E-04    227307.    -11408.  -8.47E-06       0.00   1.18E+12   259.0724   1752344.       0.00

   43.2400  -8.60E-04    168290.     -9939.  -7.55E-06       0.00   1.18E+12   272.9829   1752344.       0.00

   43.7000  -8.99E-04    117590.     -8398.  -6.88E-06       0.00   1.18E+12   285.5173   1752344.       0.00

   44.1600  -9.36E-04     75590.     -6790.  -6.43E-06       0.00   1.18E+12   297.0902   1752344.       0.00

   44.6200  -9.70E-04     42641.     -5126.  -6.15E-06       0.00   1.18E+12   305.7011   1739011.       0.00

   45.0800   -0.00100     19008.     -3431.  -6.01E-06       0.00   1.18E+12   308.3098   1695475.       0.00

   45.5400   -0.00104      4769.     -1722.  -5.95E-06       0.00   1.18E+12   310.8173   1654986.       0.00

   46.0000   -0.00107       0.00       0.00  -5.94E-06       0.00   1.18E+12   313.2566    808412.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 4:

Pile-head deflection             =     0.11924948 inches

Computed slope at pile head      =       0.000000 radians

Maximum bending moment           =      -5065946. inch-lbs

Maximum shear force              =         45760. lbs

Depth of maximum bending moment  =       0.000000 feet below pile head

Depth of maximum shear force     =    12.88000000 feet below pile head

Number of iterations             =             13

Number of zero deflection points =              1

Pile deflection at ground        =     0.08111676 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 4
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--------------------------------------------------------------------------------

Boundary Condition Type 2, Shear and Slope

Shear      =          19125. lbs

Slope      =         0.00000

Axial Load =         121750. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.11924948     -5065946.        45760.

   43.70000    0.12568668     -5125348.        45700.

   41.40000    0.13925855     -5122229.        45772.

   39.10000    0.15718839     -5135699.        45759.

   36.80000    0.16120073     -5265382.        45766.

   34.50000    0.21407353     -5485731.        45787.

   32.20000    0.23779642     -5630513.        45756.

   29.90000    0.26460564     -5799825.        45763.

   27.60000    0.31623419     -6110264.        45801.

   25.30000    0.34405350     -6313892.        45808.

   23.00000    0.34294577     -6353348.        45809.

   20.70000    0.34539903     -6245686.        45813.

   18.40000    0.37584837     -5920832.        45805.

   16.10000    1.16702711     -5542213.        45786.

--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 
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 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb     12458.   S, rad         0.00     84958.    0.04532       0.00     23830.  -2489220.

  2  V, lb     19125.   S, rad         0.00    121750.    0.08723       0.00     36168.  -4155843.

  3  V, lb     12458.   S, rad         0.00     84958.    0.06403       0.00     30191.  -3051560.

  4  V, lb     19125.   S, rad         0.00    121750.     0.1192       0.00     45760.  -5065946.

Maximum pile-head deflection = 0.1192494833 inches

Maximum pile-head rotation   = -0.0000000000 radians = -0.000000 deg. 

The analysis ended normally. 
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Lateral Pile Deflection (inches)
D

is
t.

 f
r
o
m

 P
il

e
 H

e
a
d

 (
ft

)

-0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11
0

2
4

6
8

1
0

1
2

1
4

1
6

1
8

2
0

2
2

2
4

2
6

2
8

3
0

3
2

3
4

3
6

3
8

4
0

4
2

4
4

4
6

4
8

Sand

Stf. Cl. NW

Sand

Sand

Stf. Cl. NW

Load Case 1

Load Case 2

Load Case 3

Load Case 4

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Bending Moment (in-kips)
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Shear Force (kips)
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Pile Length (ft)
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Section outside Abutment/Wingwalls, 10' height,
2H:1V skewed backslope, (free-head)
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Geometry

Elevation (ft)

Horiz. Distance 

from C/L (ft)

720.0 at Outside Edge of Shoulder 25.3 at Outside Edge of Shoulder

707.2 at C/L of Wall 61.4 at C/L of Wall

702.2 at C/L of Wall Horizontal distances measured perpendicular to wall

697.2 at C/L of Wall

Backfill Slope Angle = 2.0 H:1V

Maximum backfill slope perpendicular to roadway C/L

Wall Loading Profile

Top Elev. Thickness (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf)

Item 203 707.2 5.0 250 28 125 A-6a/A-6b per GDM

Medium Dense Granular 702.2 5.0 0 36.5 125

Bottom of Wall 697.2

Weighted Value 10.0 125 32 125

Earth Pressure Coefficients
Deg

34

0.0

90

26.57

32.62 Perpendicular to wall

Backfill Condition BROKEN-BACK

Horz. Backslope Dist. 36.1 feet (C/L of Wall - Edge of Shoulder)

Wall Height (H) 10.0 feet (Top of Wall - Bottom of Wall)

Slope Height (h) 12.8 feet (Top of Backfill - Top of Wall)

I = 32.62 degrees

Active Earth Coefficient

Ka =

Ka = 0.528

At-Rest Earth Coefficient

Ko = (1- Sin(φ))*(1+Sin(β))

Ko = 0.673

Notes:

A.

B.

C.

Top Elev Depth (ft) Cohesion (psf) Phi (deg) Unit Wt (pcf) ε50 k

Medium Dense Granular 697.2 10.0 0 36.5 62.6 N/A 125

Very Stiff Cohesive 696.3 10.9 4000 0 62.6 0.005 N/A

Medium Dense Granular 693.8 13.4 0 33 59.6 N/A 60

Medium Dense Silt 686.3 20.9 0 33 62.6 N/A 60

Medium Stiff to Stiff Cohesive 675.3 31.9 1700 0 57.6 0.007 N/A

Stiff to Very Stiff Cohesive 645.8 61.4 2700 0 59.6 0.005 N/A

Medium Stiff to Stiff Silt 633.3 73.9 1400 0 55.6 0.007 N/A

Very Stiff to Hard Silt 602.8 104.4 3300 0 72.6 0.005 N/A

Bedrock 587.8 119.4 N/A N/A N/A N/A N/A

Top of Backfill = Start of Wall Backfill =

Sin
2
(θ+Φ)

(Sin
2
(θ)*Sin(θ-δ)*[1+√(Sin(Φ+δ)*Sin(Φ-β))/(Sin(θ-δ)*Sin(θ+β))]

2
)

Top of Wall =

Existing Ground Surface =

Bottom of Wall =

Wall =

Soil Lateral Design Profile

Depths referenced below the top of wall, starting at the bottom of the wall. ε50 and k values provided by SME.

The wall backfill will consist of proposed fill and granular overburden.  Using the soil layer thicknesses and respective soil parameters as provided by SME, a 

weighted average was determined and assumed for the entire backfill (c' = 125 psf and φ' = 32°.  The parameters were converted to equivalent soil strength 

parameters c' = 0 psf and φ'= 34° for computing earth pressures based on a 1 degree increase in friction angle for every 50 psf decrease in cohesion up to 150 

psf (Ref: Hall's Thesis).

Shear Resistance, Φ =

Wall Friction , δ
A
 = 

Wall Slope, θ =

Backfill Slope, β = 

Revised Backfill Slope, β = 

Figure and Equation for Active Earth Pressure from AASHTO 3.11.5.3 (LRFD Design Manual).

Wall friction neglected
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Wall Loading Computations

CONVENTIONAL

1) Soil Unit Weight = 125 pcf Weighted Average Along Cantilevered Wall Height

2) Determine Coefficient of Earth Pressure (K)

ACTIVE (Active or At-Rest)

Ka = 0.528

3) Determine Equivalent Fluid Weight (GH)

GH = (γm) * (Ka) Soil loading only, does not include hydrostatic pressures

GH = 66 For application to CONVENTIONAL Earth Pressure Model

4) Modification of p-y curves (ODOT GDM Section 903.2, pg. 9-13)

Pm =  0.64*(S/D)
0.34

(Ref: Reese, Isenhower, & Wang - 2006)

D = 4 feet (shaft diameter or pile flange width)

4.17 feet (center-to-center pile spacing)

Pm = 0.65 For retaining wall, applies from top of wall to top of rock/bottom of drilled shafts

5) Determine Lateral Thrust

Conventional Earth Pressure Theory

10 feet

P = 1/2 * GH * H
2

P = 3298 lbs/foot

PSH =   P*(Shaft Spacing) (earth loading)

PSH =  13742 lbs/shaft

6) Resolve horizontal earth force to distributed triangular load (for LPILE)

w =  2*PSH/H

w = 2748 lbs/foot per shaft (Earth - Service Limit)

w = 229 lbs/inch per shaft (Earth - Service Limit)

γ E  = 1.5 Earth Load Factor

w =  (2*PSH/H)*γE

w = 344 lbs/inch per shaft (Earth - Strength Limit)

7) Determine live-load traffic surcharge force (Ps)

NO

500 psf Accounting for 4 feet of soil behind the wall cap

Ps =  Ka * qs * H

Ps =  2638 lbs/foot (surcharge resolved to distributed load)

Ps =  10993 lbs/shaft

8) Resolve surcharge to distributed rectangular load (for LPILE)

w =  PS/H

w = 1099 lbs/foot per shaft (surcharge - unfactored)

w = 92 lbs/inch per shaft (surcharge - unfactored)

γ S  = 1.75 Surcharge Load Factor - Strength I

w =  (PS/L)*γS

w = 160 lbs/inch per shaft (Surcharge - Strength I)

Depth (ft.) Service (lb/in) Strength-I (lb/in)

0 92 160

10.0 229 344

Earth Pressure Model =

CONVENTIONAL

Assumed Shaft Spacing =

Exposed Wall Height (H) =

Include traffic surcharge?

Restraint Condition =

Distributed Lateral Loads for LPILE

Surcharge Pressure (qs) =
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Shear, Moment, and Deflection Results

Maximum Shear and Moment output from LPile service case provided to HDR's structural engineers for capacity checks. Final reinforcing layout to be confirmed in structural analyses.

Maximum Shear and Moment (from LPile)

Shaft Diameter 48 in

Rebar Cover 4 in 30.105

2564.53

Steel Reinforcing

Assumed Bar No. 11

No. of Bars 12 Deflection Criteria

1.03% in Pile Length Above Rock = 46 ft Exposed Wall Height = 10 ft

60 ksi Pile Length Above Rock = 552 in Exposed Wall Height = 120 in

29000000 psi

 1% Exposed Wall Height 1.2 in

Concrete Properties Other Deflection Criteria in

Concrete Compressive Strength (f
'
c) 4000 psi

Modulus of Elasticity of Concrete (Ec) 3604997 psi 1.)

Lesser of  1% Wall Height OR Other Deflection Criteria 1.20 in 0.063 in

Shaft Geometry

(from LPILE)

kips

in*kips

Percent Steel

Yield Strength of Steel

Modulus of Elasticity of Steel (Es)

Per the ODOT BDM Section 307.1.6, pile-head deflection in the service limit state limited to 1% or less of the retained height 

of the wall.

�� =

�� =

� =
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================================================================================

                            LPile for Version 2022-12.012

                             License ID : 202613844

                        License Type : (Network License)

 

                 Analysis of Individual Piles and Drilled Shafts

                Subjected to Lateral Loading Using the p-y Method

                           © 1985-2024 by Ensoft, Inc.

                               All Rights Reserved

                This software is licensed for exclusive use by:

                                       HDR

                          LPILE Global, Global License

 

================================================================================

 

This model was prepared by:

abaratta

--------------------------------------------------------------------------------

                             Files Used for Analysis

--------------------------------------------------------------------------------

Path to file locations:

\pwworking\east01\d4381065\

Name of input data file:      

5. Fwd. Abt. B-002 10' Height 4' Shaft Skewed 2H1V Backslope.lp12d

Name of output report file:   

5. Fwd. Abt. B-002 10' Height 4' Shaft Skewed 2H1V Backslope.lp12o

Name of plot output file:     

5. Fwd. Abt. B-002 10' Height 4' Shaft Skewed 2H1V Backslope.lp12p

Name of runtime message file: 

5. Fwd. Abt. B-002 10' Height 4' Shaft Skewed 2H1V Backslope.lp12r

Load Case 1 = Service Case
Load Case 2 = Strength Case
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--------------------------------------------------------------------------------

                            Date and Time of Analysis

--------------------------------------------------------------------------------

               Date:  July 10, 2025               Time:  14:16:41

--------------------------------------------------------------------------------

                                  Problem Title

--------------------------------------------------------------------------------

Project Name: CUY-17-13.50                                                                                          

                                                                                                                    

                      

Job Number:                                                                                                         

                                                                                                                    

                      

Client:                                                                                                             

                                                                                                                    

                      

Engineer: HDR                                                                                                       

                                                                                                                    

                      

Description: Fwd. Abt., 10' Ht., 4' Dia., Wall Only                                                                 

                                                                                                                    

                      

--------------------------------------------------------------------------------

                          Program Options and Settings

--------------------------------------------------------------------------------

Computational Options:

 - Conventional Analysis

Engineering Units Used for Data Input and Computations:

 - US Customary System Units (pounds, feet, inches)

Analysis Control Options:
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 - Maximum number of iterations allowed                =          500

 - Deflection tolerance for convergence                =   1.0000E-05 in

 - Maximum allowable deflection                        =     100.0000 in

 - Number of pile increments                           =          100

Loading Type and Number of Cycles of Loading:

 - Static loading specified

 - Analysis uses p-y modification factors for p-y curves

 - Analysis uses layering correction (Method of Georgiadis)

 - Analysis includes loading by multiple distributed lateral loads acting on pile

 - Loading by lateral soil movements acting on pile not selected

 - Input of shear resistance at the pile tip not selected

 - Input of moment resistance at the pile tip not selected

 - Computation of pile-head foundation stiffness matrix not selected

 - Push-over analysis of pile not selected

 - Buckling analysis of pile not selected

Output Options:

 - Output files use decimal points to denote decimal symbols.

 - Values of pile-head deflection, bending moment, shear force, and 

   soil reaction are printed for full length of pile.

 - Printing Increment (nodal spacing of output points) = 1

 - No p-y curves to be computed and reported for user-specified depths

 - Print using wide report formats

--------------------------------------------------------------------------------

                     Pile Structural Properties and Geometry

--------------------------------------------------------------------------------

Number of pile sections defined                        =            1

Total length of pile                                   =       46.000 ft

Depth of ground surface below top of pile              =      10.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over 

the length of the pile. A summary of values of pile diameter vs. depth follows.

            Depth Below           Pile    
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Point        Pile Head          Diameter  

 No.            feet             inches   

-----      -------------     -------------

  1             0.000           48.0000

  2            46.000           48.0000

Input Structural Properties for Pile Sections:

----------------------------------------------

Pile Section No. 1:

   Section 1 is a round drilled shaft, bored pile, or CIDH pile

   Length of section                                   =    46.000000 ft

   Shaft Diameter                                      =    48.000000 in

--------------------------------------------------------------------------------

                       Soil and Rock Layering Information

--------------------------------------------------------------------------------

The soil profile is modelled using 8 layers

Layer 1 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    10.000000 ft

   Distance from top of pile to bottom of layer        =    10.900000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    36.500000 deg.

   Friction angle at bottom of layer                   =    36.500000 deg.

   Subgrade k at top of layer                          =   125.000000 pci

   Subgrade k at bottom of layer                       =   125.000000 pci

Layer 2 is stiff clay without free water

   Distance from top of pile to top of layer           =    10.900000 ft

   Distance from top of pile to bottom of layer        =    13.400000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Undrained cohesion at top of layer                  =        4000. psf
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   Undrained cohesion at bottom of layer               =        4000. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 3 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    13.400000 ft

   Distance from top of pile to bottom of layer        =    20.900000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 4 is sand, p-y criteria by Reese et al., 1974

   Distance from top of pile to top of layer           =    20.900000 ft

   Distance from top of pile to bottom of layer        =    31.900000 ft

   Effective unit weight at top of layer               =    62.600000 pcf

   Effective unit weight at bottom of layer            =    62.600000 pcf

   Friction angle at top of layer                      =    33.000000 deg.

   Friction angle at bottom of layer                   =    33.000000 deg.

   Subgrade k at top of layer                          =    60.000000 pci

   Subgrade k at bottom of layer                       =    60.000000 pci

Layer 5 is stiff clay without free water

   Distance from top of pile to top of layer           =    31.900000 ft

   Distance from top of pile to bottom of layer        =    61.400000 ft

   Effective unit weight at top of layer               =    57.600000 pcf

   Effective unit weight at bottom of layer            =    57.600000 pcf

   Undrained cohesion at top of layer                  =        1700. psf

   Undrained cohesion at bottom of layer               =        1700. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 6 is stiff clay without free water
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   Distance from top of pile to top of layer           =    61.400000 ft

   Distance from top of pile to bottom of layer        =    73.900000 ft

   Effective unit weight at top of layer               =    59.600000 pcf

   Effective unit weight at bottom of layer            =    59.600000 pcf

   Undrained cohesion at top of layer                  =        2700. psf

   Undrained cohesion at bottom of layer               =        2700. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

Layer 7 is stiff clay without free water

   Distance from top of pile to top of layer           =    73.900000 ft

   Distance from top of pile to bottom of layer        =   104.400000 ft

   Effective unit weight at top of layer               =    55.600000 pcf

   Effective unit weight at bottom of layer            =    55.600000 pcf

   Undrained cohesion at top of layer                  =        1400. psf

   Undrained cohesion at bottom of layer               =        1400. psf

   Epsilon-50 at top of layer                          =     0.007000 

   Epsilon-50 at bottom of layer                       =     0.007000 

Layer 8 is stiff clay without free water

   Distance from top of pile to top of layer           =   104.400000 ft

   Distance from top of pile to bottom of layer        =   119.200000 ft

   Effective unit weight at top of layer               =    72.600000 pcf

   Effective unit weight at bottom of layer            =    72.600000 pcf

   Undrained cohesion at top of layer                  =        3300. psf

   Undrained cohesion at bottom of layer               =        3300. psf

   Epsilon-50 at top of layer                          =     0.005000 

   Epsilon-50 at bottom of layer                       =     0.005000 

 (Depth of the lowest soil layer extends 73.200 ft below the pile tip)

--------------------------------------------------------------------------------

                        Summary of Input Soil Properties

--------------------------------------------------------------------------------

Layer         Soil Type          Layer      Effective    Cohesion     Angle of        E50                   
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 Num.           Name             Depth       Unit Wt.                 Friction        or           kpy      

          (p-y Curve Type)        ft           pcf          psf          deg.         krm          pci      

-----   -------------------   ----------   ----------   ----------   ----------   ----------   ----------   

  1            Sand              10.0000      62.6000       --          36.5000       --         125.0000   

          (Reese, et al.)        10.9000      62.6000       --          36.5000       --         125.0000   

  2         Stiff Clay           10.9000      62.6000        4000.       --          0.00500       --       

          w/o Free Water         13.4000      62.6000        4000.       --          0.00500       --       

  3            Sand              13.4000      59.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        20.9000      59.6000       --          33.0000       --          60.0000   

  4            Sand              20.9000      62.6000       --          33.0000       --          60.0000   

          (Reese, et al.)        31.9000      62.6000       --          33.0000       --          60.0000   

  5         Stiff Clay           31.9000      57.6000        1700.       --          0.00700       --       

          w/o Free Water         61.4000      57.6000        1700.       --          0.00700       --       

  6         Stiff Clay           61.4000      59.6000        2700.       --          0.00500       --       

          w/o Free Water         73.9000      59.6000        2700.       --          0.00500       --       

  7         Stiff Clay           73.9000      55.6000        1400.       --          0.00700       --       

          w/o Free Water        104.4000      55.6000        1400.       --          0.00700       --       

  8         Stiff Clay          104.4000      72.6000        3300.       --          0.00500       --       

          w/o Free Water        119.2000      72.6000        3300.       --          0.00500       --       

--------------------------------------------------------------------------------

                       Modification Factors for p-y Curves

--------------------------------------------------------------------------------

Distribution of p-y modifiers with depth defined using 2 points

Point      Depth X         p-mult         y-mult

 No.          ft

-----     ----------     ----------     ----------

  1           10.000         0.6500         1.0000

  2          119.200         0.6500         1.0000

--------------------------------------------------------------------------------

                               Static Loading Type

--------------------------------------------------------------------------------

Static loading criteria were used when computing p-y curves for all analyses.
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--------------------------------------------------------------------------------

              Distributed Lateral Loading for Individual Load Cases

--------------------------------------------------------------------------------

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000              92.000

  2              10.000             229.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point           Depth X            Dist. Load

 No.               ft                lb/in

-----          ----------          ----------

  1               0.000             160.000

  2              10.000             344.000

--------------------------------------------------------------------------------

                Pile-head Loading and Pile-head Fixity Conditions

--------------------------------------------------------------------------------

Number of loads specified = 2

Load    Load         Condition               Condition            Axial Thrust      Compute Top y     Run Analysis 

 No.    Type             1                       2                 Force, lbs      vs. Pile Length

-----   ----   --------------------   -----------------------   ----------------   ---------------    ------------ 

   1     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

   2     1     V =       0.0000 lbs   M =       0.0000 in-lbs         0.0000000          Yes               Yes

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head
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Values of top y vs. pile lengths can be computed only for load types with

specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

--------------------------------------------------------------------------------

     Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

--------------------------------------------------------------------------------

Axial thrust force values were determined from pile-head loading conditions

Number of Pile Sections Analyzed = 1

Pile Section No. 1:

-------------------

Dimensions and Properties of Drilled Shaft (Bored Pile):

--------------------------------------------------------

Length of Section                                      =    46.000000 ft

Shaft Diameter                                         =    48.000000 in

Concrete Cover Thickness (to edge of long. rebar)      =     4.000000 in

Number of Reinforcing Bars                             =           12 bars   

Yield Stress of Reinforcing Bars                       =       60000. psi

Modulus of Elasticity of Reinforcing Bars              =    29000000. psi

Gross Area of Shaft                                    =        1810. sq. in.

Total Area of Reinforcing Steel                        =    18.720000 sq. in.

Area Ratio of Steel Reinforcement                      =         1.03 percent

Edge-to-Edge Bar Spacing                               =     8.577827 in

Maximum Concrete Aggregate Size                        =     0.750000 in

Ratio of Bar Spacing to Aggregate Size                 =        11.44

Offset of Center of Rebar Cage from Center of Pile     =       0.0000 in

Axial Structural Capacities:

----------------------------

Nom. Axial Structural Capacity = 0.85 Fc Ac + Fy As    =     7212.047 kips    

Tensile Load for Cracking of Concrete                  =     -807.459 kips    

Nominal Axial Tensile Capacity                         =    -1123.200 kips    

Reinforcing Bar Dimensions and Positions Used in Computations:
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     Bar          Bar Diam.      Bar Area          X              Y     

    Number         inches         sq. in.        inches         inches  

  ----------     ----------     ----------     ----------     ----------

      1            1.410000       1.560000      19.295000        0.00000

      2            1.410000       1.560000      16.709960       9.647500

      3            1.410000       1.560000       9.647500      16.709960

      4            1.410000       1.560000        0.00000      19.295000

      5            1.410000       1.560000       -9.64750      16.709960

      6            1.410000       1.560000      -16.70996       9.647500

      7            1.410000       1.560000      -19.29500        0.00000

      8            1.410000       1.560000      -16.70996       -9.64750

      9            1.410000       1.560000       -9.64750      -16.70996

     10            1.410000       1.560000        0.00000      -19.29500

     11            1.410000       1.560000       9.647500      -16.70996

     12            1.410000       1.560000      16.709960       -9.64750

NOTE: The positions of the above rebars were computed by LPile

Minimum spacing between any two bars not equal to zero =  8.578 inches

between bars 7 and 8.

Ratio of bar spacing to maximum aggregate size = 11.44

Concrete Properties:

--------------------

Compressive Strength of Concrete                       =        4000. psi

Modulus of Elasticity of Concrete                      =     3604997. psi

Modulus of Rupture of Concrete                         =   -474.34165 psi

Compression Strain at Peak Stress                      =     0.001886

Tensile Strain at Fracture of Concrete                 =   -0.0001154

Maximum Coarse Aggregate Size                          =     0.750000 in

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 1

   Number     Axial Thrust Force

                   kips

   ------     ------------------

      1                0.000
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Definitions of Run Messages and Notes:

--------------------------------------

  C = concrete in section has cracked in tension.

  Y = stress in reinforcing steel has reached yield stress.

  T = ACI 318 criteria for tension-controlled section met, tensile strain in 

      reinforcement exceeds 0.005 while simultaneously compressive strain in 

      concrete more than 0.003. See ACI 318-14, Section 21.2.3.

  Z = depth of tensile zone in concrete section is less than 10 percent of 

      section depth.

Bending Stiffness (EI) = Computed Bending Moment / Curvature.

Position of neutral axis is measured from edge of compression side of pile.

Compressive stresses and strains are positive in sign.

Tensile stresses and strains are negative in sign.

Axial Thrust Force =      0.000 kips    

    Bending       Bending       Bending      Depth to      Max Comp      Max Tens      Max Conc      Max Steel  Run

   Curvature      Moment       Stiffness      N Axis        Strain        Strain        Stress        Stress    Msg

    rad/in.       in-kip        kip-in2         in           in/in         in/in          ksi           ksi        

------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ---

  6.25000E-07   742.9255266   1188680843.    23.9999803    0.00001500   -0.00001500     0.0627334     -0.361050    

   0.00000125         1482.   1185736482.    23.9999802    0.00003000   -0.00003000     0.1249711     -0.722101    

   0.00000188         2218.   1182792121.    23.9999801    0.00004500   -0.00004500     0.1867128     -1.083151    

   0.00000250         2950.   1179847760.    23.9999800    0.00006000   -0.00006000     0.2479588     -1.444201    

   0.00000313         3678.   1176903399.    23.9999799    0.00007500   -0.00007500     0.3087089     -1.805252    

   0.00000375         4402.   1173959038.    23.9999799    0.00009000   -0.00009000     0.3689632     -2.166302    

   0.00000438         5123.   1171014677.    23.9999798     0.0001050     -0.000105     0.4287216     -2.527353    

   0.00000500         5123.   1024637842.    11.6492821    0.00005825     -0.000182     0.2382851     -4.679254 C  

   0.00000563         5123.    910789193.    11.6532320    0.00006555     -0.000204     0.2676473     -5.263517 C  

   0.00000625         5123.    819710274.    11.6571911    0.00007286     -0.000227     0.2969148     -5.847634 C  

   0.00000688         5123.    745191158.    11.6611596    0.00008017     -0.000250     0.3260875     -6.431606 C  

   0.00000750         5123.    683091895.    11.6651375    0.00008749     -0.000273     0.3551652     -7.015433 C  

   0.00000813         5123.    630546364.    11.6691248    0.00009481     -0.000295     0.3841477     -7.599112 C  

   0.00000875         5123.    585507338.    11.6731215     0.0001021     -0.000318     0.4130349     -8.182645 C  

   0.00000938         5123.    546473516.    11.6771277     0.0001095     -0.000341     0.4418266     -8.766031 C  

   0.00001000         5123.    512318921.    11.6811435     0.0001168     -0.000363     0.4705226     -9.349268 C  

   0.00001063         5123.    482182514.    11.6851689     0.0001242     -0.000386     0.4991227     -9.932357 C  

   0.00001125         5123.    455394596.    11.6892039     0.0001315     -0.000408     0.5276268    -10.515297 C  
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   0.00001188         5123.    431426460.    11.6932486     0.0001389     -0.000431     0.5560347    -11.098087 C  

   0.00001250         5123.    409855137.    11.6973031     0.0001462     -0.000454     0.5843462    -11.680728 C  

   0.00001313         5123.    390338226.    11.7013673     0.0001536     -0.000476     0.6125611    -12.263217 C  

   0.00001375         5123.    372595579.    11.7054414     0.0001609     -0.000499     0.6406793    -12.845555 C  

   0.00001438         5123.    356395771.    11.7095253     0.0001683     -0.000522     0.6687005    -13.427742 C  

   0.00001500         5123.    341545947.    11.7136192     0.0001757     -0.000544     0.6966246    -14.009776 C  

   0.00001563         5123.    327884109.    11.7177231     0.0001831     -0.000567     0.7244515    -14.591657 C  

   0.00001625         5123.    315273182.    11.7218369     0.0001905     -0.000590     0.7521809    -15.173384 C  

   0.00001688         5123.    303596398.    11.7259609     0.0001979     -0.000612     0.7798126    -15.754958 C  

   0.00001750         5123.    292753669.    11.7300950     0.0002053     -0.000635     0.8073465    -16.336377 C  

   0.00001813         5123.    282658715.    11.7342392     0.0002127     -0.000657     0.8347823    -16.917640 C  

   0.00001875         5123.    273236758.    11.7383937     0.0002201     -0.000680     0.8621200    -17.498748 C  

   0.00001938         5123.    264422669.    11.7425585     0.0002275     -0.000702     0.8893592    -18.079700 C  

   0.00002000         5123.    256159461.    11.7467336     0.0002349     -0.000725     0.9164998    -18.660494 C  

   0.00002063         5123.    248397053.    11.7509029     0.0002424     -0.000748     0.9435417    -19.241131 C  

   0.00002125         5123.    241091257.    11.7550035     0.0002498     -0.000770     0.9704846    -19.821610 C  

   0.00002188         5123.    234202935.    11.7591142     0.0002572     -0.000793     0.9973283    -20.401930 C  

   0.00002250         5123.    227697298.    11.7631584     0.0002647     -0.000815     1.0240601    -20.982191 C  

   0.00002313         5259.    227435331.    11.7671977     0.0002721     -0.000838     1.0506892    -21.562318 C  

   0.00002375         5400.    227371798.    11.7712469     0.0002796     -0.000860     1.0772178    -22.142291 C  

   0.00002438         5541.    227308133.    11.7753059     0.0002870     -0.000883     1.1036457    -22.722110 C  

   0.00002563         5821.    227180403.    11.7834536     0.0003020     -0.000928     1.1561985    -23.881285 C  

   0.00002688         6102.    227052139.    11.7916413     0.0003169     -0.000973     1.2083463    -25.039838 C  

   0.00002813         6382.    226923335.    11.7998695     0.0003319     -0.001018     1.2600874    -26.197763 C  

   0.00002938         6662.    226793986.    11.8081384     0.0003469     -0.001063     1.3114203    -27.355057 C  

   0.00003063         6942.    226664087.    11.8164485     0.0003619     -0.001108     1.3623433    -28.511714 C  

   0.00003188         7221.    226533633.    11.8248001     0.0003769     -0.001153     1.4128549    -29.667730 C  

   0.00003313         7500.    226402618.    11.8331938     0.0003920     -0.001198     1.4629535    -30.823100 C  

   0.00003438         7778.    226271037.    11.8416299     0.0004071     -0.001243     1.5126373    -31.977818 C  

   0.00003563         8056.    226138885.    11.8501089     0.0004222     -0.001288     1.5619047    -33.131881 C  

   0.00003688         8334.    226006156.    11.8586311     0.0004373     -0.001333     1.6107541    -34.285281 C  

   0.00003813         8611.    225872845.    11.8671970     0.0004524     -0.001378     1.6591838    -35.438015 C  

   0.00003938         8888.    225738946.    11.8758071     0.0004676     -0.001422     1.7071919    -36.590077 C  

   0.00004063         9165.    225604453.    11.8844619     0.0004828     -0.001467     1.7547769    -37.741462 C  

   0.00004188         9442.    225469361.    11.8931617     0.0004980     -0.001512     1.8019368    -38.892165 C  

   0.00004313         9718.    225333663.    11.9021103     0.0005133     -0.001557     1.8486700    -40.042179 C  

   0.00004438         9993.    225197354.    11.9109068     0.0005285     -0.001601     1.8949747    -41.191499 C  

   0.00004563        10268.    225060427.    11.9197498     0.0005438     -0.001646     1.9408490    -42.340121 C  

   0.00004688        10543.    224922876.    11.9286398     0.0005592     -0.001691     1.9862911    -43.488036 C  

   0.00004813        10818.    224784695.    11.9375773     0.0005745     -0.001736     2.0312991    -44.635242 C  

   0.00004938        11092.    224645877.    11.9465628     0.0005899     -0.001780     2.0758711    -45.781730 C  

   0.00005063        11366.    224506417.    11.9555969     0.0006053     -0.001825     2.1200052    -46.927495 C  

   0.00005188        11639.    224366306.    11.9646800     0.0006207     -0.001869     2.1636996    -48.072531 C  
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   0.00005313        11912.    224225540.    11.9738128     0.0006361     -0.001914     2.2069521    -49.216832 C  

   0.00005438        12185.    224084109.    11.9829958     0.0006516     -0.001958     2.2497609    -50.360392 C  

   0.00005563        12457.    223942009.    11.9922294     0.0006671     -0.002003     2.2921240    -51.503204 C  

   0.00005688        12729.    223799231.    12.0015144     0.0006826     -0.002047     2.3340392    -52.645262 C  

   0.00005813        13000.    223655769.    12.0108513     0.0006981     -0.002092     2.3755047    -53.786559 C  

   0.00005938        13271.    223511614.    12.0202407     0.0007137     -0.002136     2.4165182    -54.927088 C  

   0.00006063        13542.    223366761.    12.0296831     0.0007293     -0.002181     2.4570776    -56.066843 C  

   0.00006188        13812.    223221200.    12.0391793     0.0007449     -0.002225     2.4971809    -57.205816 C  

   0.00006313        14082.    223074925.    12.0487298     0.0007606     -0.002269     2.5368258    -58.344002 C  

   0.00006438        14351.    222927927.    12.0583352     0.0007763     -0.002314     2.5760102    -59.481392 C  

   0.00006563        14615.    222701531.    12.0665714     0.0007919     -0.002358     2.6144991    -60.000000 CY 

   0.00006688        14857.    222160930.    12.0690855     0.0008071     -0.002403     2.6515720    -60.000000 CY 

   0.00006813        15074.    221275452.    12.0654110     0.0008220     -0.002448     2.6870932    -60.000000 CY 

   0.00006938        15288.    220361158.    12.0609316     0.0008367     -0.002493     2.7220199    -60.000000 CY 

   0.00007063        15499.    219452776.    12.0565084     0.0008515     -0.002539     2.7564583    -60.000000 CY 

   0.00007188        15692.    218323180.    12.0472921     0.0008659     -0.002584     2.7896431    -60.000000 CY 

   0.00007313        15844.    216665099.    12.0276354     0.0008795     -0.002630     2.8204959    -60.000000 CY 

   0.00007438        15964.    214646019.    12.0000930     0.0008925     -0.002677     2.8495427    -60.000000 CY 

   0.00007938        16413.    206783776.    11.8924585     0.0009440     -0.002866     2.9610094    -60.000000 CY 

   0.00008438        16860.    199820523.    11.8004957     0.0009957     -0.003054     3.0673167    -60.000000 CY 

   0.00008938        17303.    193600147.    11.7198032     0.0010475     -0.003243     3.1680163    -60.000000 CY 

   0.00009438        17699.    187537650.    11.6347823     0.0010980     -0.003432     3.2607958    -60.000000 CY 

   0.00009938        17902.    180145661.    11.5040280     0.0011432     -0.003627     3.3388576    -60.000000 CY 

    0.0001044        18078.    173198921.    11.3805044     0.0011878     -0.003822     3.4115999    -60.000000 CY 

    0.0001094        18252.    166872112.    11.2695088     0.0012326     -0.004017     3.4802848    -60.000000 CY 

    0.0001144        18422.    161067540.    11.1635101     0.0012768     -0.004213     3.5440065    -60.000000 CY 

    0.0001194        18591.    155737464.    11.0680857     0.0013213     -0.004409     3.6038210    -60.000000 CY 

    0.0001244        18759.    150824426.    10.9821568     0.0013659     -0.004604     3.6596767    -60.000000 CY 

    0.0001294        18925.    146279843.    10.9044195     0.0014108     -0.004799     3.7115202    -60.000000 CY 

    0.0001344        19090.    142062354.    10.8338818     0.0014558     -0.004994     3.7592963    -60.000000 CY 

    0.0001394        19252.    138131966.    10.7677638     0.0015008     -0.005189     3.8026646    -60.000000 CY 

    0.0001444        19412.    134458779.    10.7040007     0.0015454     -0.005385     3.8416389    -60.000000 CY 

    0.0001494        19566.    130989121.    10.6470174     0.0015904     -0.005580     3.8762907    -60.000000 CY 

    0.0001544        19691.    127551423.    10.5829910     0.0016337     -0.005776     3.9057325    -60.000000 CY 

    0.0001594        19768.    124035596.    10.5068892     0.0016745     -0.005975     3.9297450    -60.000000 CY 

    0.0001644        19819.    120569938.    10.4266357     0.0017139     -0.006176     3.9495479    -60.000000 CY 

    0.0001694        19864.    117275984.    10.3494024     0.0017529     -0.006377     3.9660259    -60.000000 CY 

    0.0001744        19906.    114157714.    10.2757125     0.0017918     -0.006578     3.9791182    -60.000000 CY 

    0.0001794        19947.    111203090.    10.2037961     0.0018303     -0.006780     3.9889782    -60.000000 CY 

    0.0001844        19987.    108404702.    10.1363885     0.0018689     -0.006981     3.9957381    -60.000000 CY 

    0.0001894        20026.    105750074.    10.0739956     0.0019078     -0.007182     3.9993550    -60.000000 CY 

    0.0001944        20065.    103227536.    10.0147217     0.0019466     -0.007383     3.9956560    -60.000000 CY 

    0.0001994        20102.    100826965.     9.9609279     0.0019860     -0.007584     3.9978395    -60.000000 CY 
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    0.0002044        20139.     98540246.     9.9097448     0.0020253     -0.007785     3.9999270    -60.000000 CY 

    0.0002094        20175.     96357628.     9.8610171     0.0020647     -0.007985     3.9940821    -60.000000 CY 

    0.0002144        20209.     94269723.     9.8159026     0.0021043     -0.008186     3.9982692    -60.000000 CY 

    0.0002194        20242.     92270728.     9.7700208     0.0021433     -0.008387     3.9999565    -60.000000 CY 

    0.0002244        20274.     90356443.     9.7272422     0.0021825     -0.008587     3.9926839    -60.000000 CY 

    0.0002294        20305.     88522954.     9.6870588     0.0022220     -0.008788     3.9972286    -60.000000 CY 

    0.0002344        20336.     86765449.     9.6484824     0.0022614     -0.008989     3.9996161    -60.000000 CY 

    0.0002394        20366.     85078271.     9.6138290     0.0023013     -0.009189     3.9959581    -60.000000 CY 

    0.0002444        20395.     83457004.     9.5804180     0.0023412     -0.009389     3.9940362    -60.000000 CY 

    0.0002494        20424.     81898967.     9.5492346     0.0023813     -0.009589     3.9978705    -60.000000 CY 

    0.0002544        20452.     80400389.     9.5187341     0.0024213     -0.009789     3.9997775    -60.000000 CY 

    0.0002594        20479.     78956801.     9.4910419     0.0024617     -0.009988     3.9951130    -60.000000 CY 

    0.0002644        20506.     77565450.     9.4666525     0.0025027     -0.010187     3.9925374    -60.000000 CY 

    0.0002694        20533.     76224359.     9.4422632     0.0025435     -0.010386     3.9967326    -60.000000 CY 

    0.0002744        20559.     74930763.     9.4192303     0.0025844     -0.010586     3.9992271    -60.000000 CY 

    0.0003044        20705.     68025154.     9.3006367     0.0028309     -0.011779     3.9999714    -60.000000 CY 

    0.0003344        20837.     62316594.     9.2124259     0.0030804     -0.012970     3.9998963    -60.000000 CYT

    0.0003644        20954.     57507723.     9.1476765     0.0033332     -0.014157     3.9982255    -60.000000 CYT

    0.0003944        21034.     53334388.     9.0797154     0.0035808     -0.015349     3.9878853    -60.000000 CYT

    0.0004244        21067.     49641257.     8.9957010     0.0038176     -0.016552     3.9999839    60.0000000 CYT

--------------------------------------------------------------------------------

   Summary of Results for Nominal Moment Capacity for Section 1

--------------------------------------------------------------------------------

Moment values interpolated at maximum compressive strain = 0.003

or maximum developed moment if pile fails at smaller strains.

 Load           Axial Thrust        Nominal Mom. Cap.      Max. Comp.      Max. Tens.

  No.              kips                 in-kip               Strain            Strain

 ----         ----------------     ------------------     ------------    ------------

   1                 0.000             20794.591           0.00300000     -0.01258598

Note that the values of moment capacity in the table above are not 

factored by a strength reduction factor (phi-factor).

In ACI 318, the value of the strength reduction factor depends on whether 

the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.75).

The above values should be multiplied by the appropriate strength reduction 

factor to compute ultimate moment capacity according to ACI 318, 

or the value required by the design standard being followed.
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The following table presents factored moment capacities and corresponding 

bending stiffnesses computed for common resistance factor values used for 

reinforced concrete sections.

Axial     Resist.       Nominal        Nominal     Ult. (Fac)    Ult. (Fac)   Bend. Stiff.

Load      Factor       Ax. Thrust    Moment Cap    Ax. Thrust    Moment Cap    at Ult Mom 

 No.                      kips         in-kips        kips         in-kips      kip-in^2  

-----  ------------   ------------  ------------  ------------  ------------  ------------

   1       0.65             0.0000        20795.        0.0000        13516.    223380210.

 

   1       0.75             0.0000        20795.        0.0000        15596.    218884892.

 

   1       0.90             0.0000        20795.        0.0000        18715.    152103957.

--------------------------------------------------------------------------------

           Layering Correction Equivalent Depths of Soil & Rock Layers

--------------------------------------------------------------------------------

         Top of    Equivalent                                                

          Layer     Top Depth  Same Layer  Layer is        F0          F1    

Layer     Below       Below      Type As    Rock or     Integral    Integral 

 No.    Pile Head   Grnd Surf     Layer     is Below    for Layer   for Layer

           ft          ft         Above    Rock Layer      lbs         lbs   

-----  ----------  ----------  ----------  ----------  ----------  ----------

  1       10.0000        0.00      N.A.        No            0.00       1162.

  2       10.9000     0.02418      No          No           1162.     127169.

  3       13.4000      9.3835      No          No         128330.     270845.

  4       20.9000     17.0213      Yes         No         399175.     929199.

  5       31.9000     34.0194      No          No        1328375.     857194.

  6       61.4000     51.4000      No          No        2185569.        0.00

  7       73.9000     63.9000      No          No            0.00        0.00

  8      104.4000     94.4000      No          No            0.00      N.A.  

Notes: The F0 integral of Layer n+1 equals the sum of the F0 and F1 integrals 

       for Layer n. Layering correction equivalent depths are computed only 

       for soil types with both shallow-depth and deep-depth expressions for 

       peak lateral load transfer. These soil types are soft and stiff clays, 

       non-liquefied sands, and cemented c-phi soil. 
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--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 1

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00    0.06342  -2.17E-06       0.00  -2.85E-04       0.00   1.19E+12       0.00       0.00    93.5755

    0.4600    0.06185      1426.   529.5819  -2.85E-04       0.00   1.19E+12       0.00       0.00    98.3020

    0.9200    0.06028      5847.      1090.  -2.85E-04       0.00   1.19E+12       0.00       0.00   104.6040

    1.3800    0.05871     13455.      1684.  -2.85E-04       0.00   1.19E+12       0.00       0.00   110.9060

    1.8400    0.05714     24442.      2314.  -2.85E-04       0.00   1.19E+12       0.00       0.00   117.2080

    2.3000    0.05557     39001.      2978.  -2.84E-04       0.00   1.19E+12       0.00       0.00   123.5100

    2.7600    0.05400     57324.      3678.  -2.84E-04       0.00   1.19E+12       0.00       0.00   129.8120

    3.2200    0.05243     79602.      4412.  -2.84E-04       0.00   1.19E+12       0.00       0.00   136.1140

    3.6800    0.05087    106027.      5180.  -2.83E-04       0.00   1.19E+12       0.00       0.00   142.4160

    4.1400    0.04930    136792.      5984.  -2.83E-04       0.00   1.19E+12       0.00       0.00   148.7180

    4.6000    0.04774    172088.      6822.  -2.82E-04       0.00   1.19E+12       0.00       0.00   155.0200

    5.0600    0.04619    212108.      7695.  -2.81E-04       0.00   1.19E+12       0.00       0.00   161.3220

    5.5200    0.04464    257043.      8603.  -2.80E-04       0.00   1.19E+12       0.00       0.00   167.6240

    5.9800    0.04310    307086.      9546.  -2.79E-04       0.00   1.19E+12       0.00       0.00   173.9260

    6.4400    0.04156    362428.     10523.  -2.77E-04       0.00   1.19E+12       0.00       0.00   180.2280

    6.9000    0.04003    423262.     11535.  -2.75E-04       0.00   1.19E+12       0.00       0.00   186.5300

    7.3600    0.03852    489780.     12583.  -2.73E-04       0.00   1.19E+12       0.00       0.00   192.8320

    7.8200    0.03702    562174.     13664.  -2.71E-04       0.00   1.19E+12       0.00       0.00   199.1340

    8.2800    0.03553    640635.     14781.  -2.68E-04       0.00   1.19E+12       0.00       0.00   205.4360

    8.7400    0.03406    725355.     15932.  -2.65E-04       0.00   1.19E+12       0.00       0.00   211.7380

    9.2000    0.03260    816528.     17119.  -2.61E-04       0.00   1.19E+12       0.00       0.00   218.0400

    9.6600    0.03117    914344.     18340.  -2.57E-04       0.00   1.19E+12       0.00       0.00   224.3420

   10.1200    0.02976   1018996.     19100.  -2.53E-04       0.00   1.19E+12     -3.482   645.8400    54.5807

   10.5800    0.02838   1125205.     19196.  -2.48E-04       0.00   1.19E+12    -16.050      3122.       0.00

   11.0400    0.02703   1230926.     17486.  -2.42E-04       0.00   1.19E+12   -603.592    123273.       0.00

   11.5000    0.02571   1318254.     14140.  -2.36E-04       0.00   1.19E+12   -608.830    130738.       0.00
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   11.9600    0.02442   1387031.     10766.  -2.30E-04       0.00   1.19E+12   -613.652    138724.       0.00

   12.4200    0.02317   1437110.      7366.  -2.24E-04       0.00   1.19E+12   -618.058    147274.       0.00

   12.8800    0.02195   1468356.      3944.  -2.17E-04       0.00   1.19E+12   -622.051    156434.       0.00

   13.3400    0.02077   1480648.   500.1169  -2.10E-04       0.00   1.19E+12   -625.630    166254.       0.00

   13.8000    0.01963   1473877.     -1323.  -2.03E-04       0.00   1.19E+12    -34.915      9817.       0.00

   14.2600    0.01853   1466043.     -1521.  -1.96E-04       0.00   1.19E+12    -36.944     11005.       0.00

   14.7200    0.01747   1457082.     -1730.  -1.89E-04       0.00   1.19E+12    -38.583     12193.       0.00

   15.1800    0.01644   1446946.     -1946.  -1.83E-04       0.00   1.19E+12    -39.854     13382.       0.00

   15.6400    0.01545   1435595.     -2169.  -1.76E-04       0.00   1.19E+12    -40.781     14570.       0.00

   16.1000    0.01450   1423002.     -2396.  -1.69E-04       0.00   1.19E+12    -41.388     15758.       0.00

   16.5600    0.01358   1409148.     -2625.  -1.63E-04       0.00   1.19E+12    -41.696     16947.       0.00

   17.0200    0.01270   1394023.     -2855.  -1.56E-04       0.00   1.19E+12    -41.729     18135.       0.00

   17.4800    0.01186   1377627.     -3085.  -1.50E-04       0.00   1.19E+12    -41.509     19324.       0.00

   17.9400    0.01105   1359966.     -3313.  -1.43E-04       0.00   1.19E+12    -41.057     20512.       0.00

   18.4000    0.01028   1341054.     -3538.  -1.37E-04       0.00   1.19E+12    -40.394     21700.       0.00

   18.8600    0.00954   1320911.     -3758.  -1.31E-04       0.00   1.19E+12    -39.540     22889.       0.00

   19.3200    0.00883   1299563.     -3974.  -1.25E-04       0.00   1.19E+12    -38.517     24077.       0.00

   19.7800    0.00816   1277042.     -4183.  -1.19E-04       0.00   1.19E+12    -37.342     25265.       0.00

   20.2400    0.00752   1253383.     -4386.  -1.13E-04       0.00   1.19E+12    -36.035     26454.       0.00

   20.7000    0.00691   1228626.     -4581.  -1.07E-04       0.00   1.19E+12    -34.615     27642.       0.00

   21.1600    0.00634   1202814.     -4767.  -1.01E-04       0.00   1.19E+12    -33.097     28830.       0.00

   21.6200    0.00579   1175994.     -4946.  -9.59E-05       0.00   1.19E+12    -31.500     30019.       0.00

   22.0800    0.00528   1148213.     -5115.  -9.05E-05       0.00   1.19E+12    -29.840     31207.       0.00

   22.5400    0.00479   1119524.     -5275.  -8.52E-05       0.00   1.19E+12    -28.131     32395.       0.00

   23.0000    0.00434   1089977.     -5425.  -8.01E-05       0.00   1.19E+12    -26.388     33584.       0.00

   23.4600    0.00391   1059627.     -5566.  -7.51E-05       0.00   1.19E+12    -24.625     34772.       0.00

   23.9200    0.00351   1028526.     -5697.  -7.02E-05       0.00   1.19E+12    -22.855     35960.       0.00

   24.3800    0.00313    996728.     -5819.  -6.55E-05       0.00   1.19E+12    -21.089     37149.       0.00

   24.8400    0.00278    964289.     -5930.  -6.10E-05       0.00   1.19E+12    -19.341     38337.       0.00

   25.3000    0.00246    931259.     -6032.  -5.66E-05       0.00   1.19E+12    -17.619     39525.       0.00

   25.7600    0.00216    897693.     -6125.  -5.23E-05       0.00   1.19E+12    -15.934     40714.       0.00

   26.2200    0.00188    863642.     -6208.  -4.82E-05       0.00   1.19E+12    -14.295     41902.       0.00

   26.6800    0.00163    829154.     -6283.  -4.43E-05       0.00   1.19E+12    -12.709     43090.       0.00

   27.1400    0.00139    794280.     -6349.  -4.05E-05       0.00   1.19E+12    -11.184     44279.       0.00

   27.6000    0.00118    759065.     -6406.  -3.69E-05       0.00   1.19E+12     -9.726     45467.       0.00

   28.0600   9.87E-04    723553.     -6456.  -3.35E-05       0.00   1.19E+12     -8.340     46655.       0.00

   28.5200   8.11E-04    687787.     -6499.  -3.02E-05       0.00   1.19E+12     -7.032     47844.       0.00

   28.9800   6.53E-04    651808.     -6534.  -2.71E-05       0.00   1.19E+12     -5.805     49032.       0.00

   29.4400   5.12E-04    615651.     -6563.  -2.41E-05       0.00   1.19E+12     -4.661     50221.       0.00

   29.9000   3.87E-04    579352.     -6586.  -2.14E-05       0.00   1.19E+12     -3.604     51409.       0.00

   30.3600   2.77E-04    542943.     -6603.  -1.88E-05       0.00   1.19E+12     -2.635     52597.       0.00

   30.8200   1.80E-04    506454.     -6615.  -1.63E-05       0.00   1.19E+12     -1.754     53786.       0.00

   31.2800   9.64E-05    469912.     -6623.  -1.41E-05       0.00   1.19E+12     -0.960     54974.       0.00
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   31.7400   2.49E-05    433340.     -6626.  -1.20E-05       0.00   1.19E+12     -0.253     56162.       0.00

   32.2000  -3.56E-05    396761.     -6597.  -1.00E-05       0.00   1.19E+12    10.7017   1661195.       0.00

   32.6600  -8.58E-05    360508.     -6496.  -8.27E-06       0.00   1.19E+12    26.0454   1675315.       0.00

   33.1200  -1.27E-04    325048.     -6317.  -6.68E-06       0.00   1.19E+12    38.8179   1689439.       0.00

   33.5800  -1.60E-04    290771.     -6074.  -5.25E-06       0.00   1.19E+12    49.2290   1703567.       0.00

   34.0400  -1.85E-04    257994.     -5779.  -3.97E-06       0.00   1.19E+12    57.4881   1717699.       0.00

   34.5000  -2.03E-04    226969.     -5444.  -2.85E-06       0.00   1.19E+12    63.8017   1731835.       0.00

   34.9600  -2.16E-04    197888.     -5080.  -1.86E-06       0.00   1.19E+12    68.3705   1745975.       0.00

   35.4200  -2.24E-04    170890.     -4695.  -1.00E-06       0.00   1.19E+12    71.0723   1752344.       0.00

   35.8800  -2.27E-04    146058.     -4299.  -2.67E-07       0.00   1.19E+12    72.1340   1752344.       0.00

   36.3400  -2.27E-04    123424.     -3902.   3.59E-07       0.00   1.19E+12    72.0072   1752344.       0.00

   36.8000  -2.23E-04    102984.     -3507.   8.85E-07       0.00   1.19E+12    70.8760   1752344.       0.00

   37.2600  -2.17E-04     84703.     -3122.   1.32E-06       0.00   1.19E+12    68.9068   1752344.       0.00

   37.7200  -2.09E-04     68522.     -2748.   1.68E-06       0.00   1.19E+12    66.2483   1752344.       0.00

   38.1800  -1.99E-04     54360.     -2392.   1.96E-06       0.00   1.19E+12    63.0322   1752344.       0.00

   38.6400  -1.87E-04     42118.     -2054.   2.19E-06       0.00   1.19E+12    59.3737   1752344.       0.00

   39.1000  -1.74E-04     31686.     -1737.   2.36E-06       0.00   1.19E+12    55.3725   1752344.       0.00

   39.5600  -1.61E-04     22940.     -1443.   2.48E-06       0.00   1.19E+12    51.1135   1752344.       0.00

   40.0200  -1.47E-04     15753.     -1173.   2.57E-06       0.00   1.19E+12    46.6678   1752344.       0.00

   40.4800  -1.33E-04      9987.   -928.366   2.63E-06       0.00   1.19E+12    42.0939   1752344.       0.00

   40.9400  -1.18E-04      5503.   -708.856   2.67E-06       0.00   1.19E+12    37.4387   1752344.       0.00

   41.4000  -1.03E-04      2161.   -515.167   2.69E-06       0.00   1.19E+12    32.7387   1752344.       0.00

   41.8600  -8.83E-05   -184.059   -347.469   2.69E-06       0.00   1.19E+12    28.0212   1752344.       0.00

   42.3200  -7.34E-05     -1675.   -205.809   2.69E-06       0.00   1.19E+12    23.3051   1752344.       0.00

   42.7800  -5.86E-05     -2456.    -90.143   2.68E-06       0.00   1.19E+12    18.6027   1752344.       0.00

   43.2400  -4.38E-05     -2670.     -0.380   2.67E-06       0.00   1.19E+12    13.9203   1752344.       0.00

   43.7000  -2.92E-05     -2460.    63.5968   2.65E-06       0.00   1.19E+12     9.2596   1752344.       0.00

   44.1600  -1.45E-05     -1968.   101.9015   2.64E-06       0.00   1.19E+12     4.6189   1752344.       0.00

   44.6200   1.81E-08     -1335.   114.6338   2.64E-06       0.00   1.19E+12   -0.00574   1752344.       0.00

   45.0800   1.46E-05   -702.695   101.8681   2.63E-06       0.00   1.19E+12     -4.620   1752344.       0.00

   45.5400   2.91E-05   -210.763    63.6500   2.63E-06       0.00   1.19E+12     -9.228   1752344.       0.00

   46.0000   4.36E-05       0.00       0.00   2.63E-06       0.00   1.19E+12    -13.834    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:
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Pile-head deflection             =     0.06342248 inches

Computed slope at pile head      =     -0.0002847 radians

Maximum bending moment           =       1480648. inch-lbs

Maximum shear force              =         19196. lbs

Depth of maximum bending moment  =    13.34000000 feet below pile head

Depth of maximum shear force     =    10.58000000 feet below pile head

Number of iterations             =             17

Number of zero deflection points =              2

Pile deflection at ground        =     0.03013137 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 1

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.06342248      1480648.        19196.

   43.70000    0.06586029      1452458.        19214.

   41.40000    0.07074260      1501438.        19232.

   39.10000    0.06378739      1466723.        19208.

   36.80000    0.06911295      1479069.        19238.

   34.50000    0.07694671      1469058.        19232.

   32.20000    0.09602508      1438153.        19233.

   29.90000    0.13143305      1442418.        19243.

   27.60000    0.16469589      1429825.        19239.

   25.30000    0.26706248      1425912.        19239.

   23.00000    0.38784765      1397077.        19248.

   20.70000    0.82440480      1356208.        19245.

   18.40000    2.65473428      1335407.       -26377.

   16.10000   21.53523777      1271658.       -40663.
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--------------------------------------------------------------------------------

                 Computed Values of Pile Loading and Deflection

                   for Lateral Loading for Load Case Number 2

--------------------------------------------------------------------------------

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head                               =          0.0 lbs

Applied moment at pile head                            =          0.0 in-lbs

Axial thrust load on pile head                         =          0.0 lbs

   Depth    Deflect.    Bending     Shear      Slope      Total     Bending   Soil Res.  Soil Spr.  Distrib.  

     X          y       Moment      Force        S       Stress    Stiffness      p        Es*H     Lat. Load 

   feet      inches     in-lbs       lbs      radians     psi*      lb-in^2    lb/inch    lb/inch    lb/inch  

---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 

      0.00     0.1394  -3.25E-06       0.00  -5.76E-04       0.00   1.19E+12       0.00       0.00   162.1160

    0.4600     0.1363      2470.   912.4008  -5.76E-04       0.00   1.19E+12       0.00       0.00   168.4640

    0.9200     0.1331     10073.      1866.  -5.76E-04       0.00   1.19E+12       0.00       0.00   176.9280

    1.3800     0.1299     23067.      2866.  -5.76E-04       0.00   1.19E+12       0.00       0.00   185.3920

    1.8400     0.1267     41710.      3912.  -5.76E-04       0.00   1.19E+12       0.00       0.00   193.8560

    2.3000     0.1235     66260.      5006.  -5.75E-04       0.00   1.19E+12       0.00       0.00   202.3200

    2.7600     0.1204     96975.      6146.  -5.75E-04       0.00   1.19E+12       0.00       0.00   210.7840

    3.2200     0.1172    134112.      7333.  -5.75E-04       0.00   1.19E+12       0.00       0.00   219.2480

    3.6800     0.1140    177930.      8567.  -5.74E-04       0.00   1.19E+12       0.00       0.00   227.7120

    4.1400     0.1109    228687.      9847.  -5.73E-04       0.00   1.19E+12       0.00       0.00   236.1760

    4.6000     0.1077    286639.     11174.  -5.72E-04       0.00   1.19E+12       0.00       0.00   244.6400

    5.0600     0.1045    352046.     12548.  -5.70E-04       0.00   1.19E+12       0.00       0.00   253.1040

    5.5200     0.1014    425166.     13968.  -5.68E-04       0.00   1.19E+12       0.00       0.00   261.5680

    5.9800    0.09827    506255.     15435.  -5.66E-04       0.00   1.19E+12       0.00       0.00   270.0320

    6.4400    0.09515    595572.     16949.  -5.64E-04       0.00   1.19E+12       0.00       0.00   278.4960

    6.9000    0.09204    693376.     18510.  -5.61E-04       0.00   1.19E+12       0.00       0.00   286.9600

    7.3600    0.08896    799923.     20117.  -5.57E-04       0.00   1.19E+12       0.00       0.00   295.4240

    7.8200    0.08589    915471.     21771.  -5.53E-04       0.00   1.19E+12       0.00       0.00   303.8880

    8.2800    0.08285   1040280.     23472.  -5.49E-04       0.00   1.19E+12       0.00       0.00   312.3520

    8.7400    0.07983   1174605.     25220.  -5.44E-04       0.00   1.19E+12       0.00       0.00   320.8160

    9.2000    0.07685   1318707.     27014.  -5.38E-04       0.00   1.19E+12       0.00       0.00   329.2800

    9.6600    0.07390   1472841.     28855.  -5.31E-04       0.00   1.19E+12       0.00       0.00   337.7440

   10.1200    0.07098   1637267.     29994.  -5.24E-04       0.00   1.18E+12     -6.972   542.1621    82.0189

   10.5800    0.06811   1803979.     30105.  -5.16E-04       0.00   1.18E+12    -35.065      2842.       0.00

   11.0400    0.06529   1969623.     27931.  -5.07E-04       0.00   1.18E+12   -752.421     63618.       0.00

   11.5000    0.06251   2112340.     23756.  -4.98E-04       0.00   1.18E+12   -760.227     67130.       0.00

   11.9600    0.05979   2231893.     19540.  -4.88E-04       0.00   1.18E+12   -767.572     70862.       0.00

   12.4200    0.05713   2328058.     15284.  -4.77E-04       0.00   1.18E+12   -774.456     74830.       0.00
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   12.8800    0.05453   2400625.     10991.  -4.66E-04       0.00   1.18E+12   -780.877     79051.       0.00

   13.3400    0.05199   2449398.      6664.  -4.55E-04       0.00   1.18E+12   -786.830     83546.       0.00

   13.8000    0.04951   2474196.      4249.  -4.43E-04       0.00   1.18E+12    -88.047      9817.       0.00

   14.2600    0.04710   2496311.      3747.  -4.31E-04       0.00   1.18E+12    -93.894     11005.       0.00

   14.7200    0.04475   2515565.      3215.  -4.20E-04       0.00   1.18E+12    -98.843     12193.       0.00

   15.1800    0.04246   2531808.      2658.  -4.08E-04       0.00   1.18E+12   -102.939     13382.       0.00

   15.6400    0.04024   2544913.      2081.  -3.96E-04       0.00   1.18E+12   -106.223     14570.       0.00

   16.1000    0.03809   2554783.      1488.  -3.84E-04       0.00   1.18E+12   -108.739     15758.       0.00

   16.5600    0.03600   2561338.   882.5927  -3.72E-04       0.00   1.18E+12   -110.530     16947.       0.00

   17.0200    0.03398   2564526.   269.4024  -3.60E-04       0.00   1.18E+12   -111.640     18135.       0.00

   17.4800    0.03203   2564313.   -348.150  -3.48E-04       0.00   1.18E+12   -112.111     19324.       0.00

   17.9400    0.03014   2560683.   -966.656  -3.36E-04       0.00   1.18E+12   -111.986     20512.       0.00

   18.4000    0.02831   2553641.     -1583.  -3.24E-04       0.00   1.18E+12   -111.307     21700.       0.00

   18.8600    0.02656   2543207.     -2194.  -3.12E-04       0.00   1.18E+12   -110.116     22889.       0.00

   19.3200    0.02486   2529418.     -2797.  -3.01E-04       0.00   1.18E+12   -108.455     24077.       0.00

   19.7800    0.02324   2512325.     -3390.  -2.89E-04       0.00   1.18E+12   -106.364     25265.       0.00

   20.2400    0.02168   2491990.     -3971.  -2.77E-04       0.00   1.18E+12   -103.884     26454.       0.00

   20.7000    0.02018   2468490.     -4536.  -2.65E-04       0.00   1.18E+12   -101.053     27642.       0.00

   21.1600    0.01875   2441911.     -5085.  -2.54E-04       0.00   1.18E+12    -97.910     28830.       0.00

   21.6200    0.01738   2412349.     -5616.  -2.43E-04       0.00   1.18E+12    -94.492     30019.       0.00

   22.0800    0.01607   2379907.     -6128.  -2.31E-04       0.00   1.18E+12    -90.835     31207.       0.00

   22.5400    0.01482   2344698.     -6619.  -2.20E-04       0.00   1.18E+12    -86.975     32395.       0.00

   23.0000    0.01363   2306838.     -7088.  -2.10E-04       0.00   1.18E+12    -82.946     33584.       0.00

   23.4600    0.01251   2266451.     -7534.  -1.99E-04       0.00   1.18E+12    -78.781     34772.       0.00

   23.9200    0.01144   2223664.     -7957.  -1.88E-04       0.00   1.18E+12    -74.511     35960.       0.00

   24.3800    0.01043   2178606.     -8356.  -1.78E-04       0.00   1.18E+12    -70.166     37149.       0.00

   24.8400    0.00947   2131410.     -8732.  -1.68E-04       0.00   1.18E+12    -65.775     38337.       0.00

   25.3000    0.00857   2082210.     -9082.  -1.58E-04       0.00   1.18E+12    -61.366     39525.       0.00

   25.7600    0.00772   2031140.     -9409.  -1.49E-04       0.00   1.18E+12    -56.964     40714.       0.00

   26.2200    0.00693   1978335.     -9711.  -1.39E-04       0.00   1.18E+12    -52.596     41902.       0.00

   26.6800    0.00619   1923927.     -9990.  -1.30E-04       0.00   1.18E+12    -48.282     43090.       0.00

   27.1400    0.00549   1868047.    -10245.  -1.21E-04       0.00   1.18E+12    -44.046     44279.       0.00

   27.6000    0.00484   1810826.    -10476.  -1.13E-04       0.00   1.18E+12    -39.907     45467.       0.00

   28.0600    0.00425   1752388.    -10686.  -1.05E-04       0.00   1.18E+12    -35.883     46655.       0.00

   28.5200    0.00369   1692858.    -10873.  -9.65E-05       0.00   1.18E+12    -31.993     47844.       0.00

   28.9800    0.00318   1632352.    -11039.  -8.87E-05       0.00   1.18E+12    -28.250     49032.       0.00

   29.4400    0.00271   1570986.    -11185.  -8.13E-05       0.00   1.19E+12    -24.669     50221.       0.00

   29.9000    0.00228   1508867.    -11312.  -7.41E-05       0.00   1.19E+12    -21.263     51409.       0.00

   30.3600    0.00189   1446101.    -11420.  -6.72E-05       0.00   1.19E+12    -18.041     52597.       0.00

   30.8200    0.00154   1382786.    -11512.  -6.06E-05       0.00   1.19E+12    -15.014     53786.       0.00

   31.2800    0.00122   1319013.    -11587.  -5.44E-05       0.00   1.19E+12    -12.189     54974.       0.00

   31.7400   9.41E-04   1254868.    -11647.  -4.84E-05       0.00   1.19E+12     -9.572     56162.       0.00

   32.2000   6.90E-04   1190432.    -12246.  -4.27E-05       0.00   1.19E+12   -207.642   1661195.       0.00
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   32.6600   4.70E-04   1119669.    -13213.  -3.73E-05       0.00   1.19E+12   -142.550   1675315.       0.00

   33.1200   2.78E-04   1044562.    -13841.  -3.23E-05       0.00   1.19E+12    -85.130   1689439.       0.00

   33.5800   1.13E-04    966861.    -14173.  -2.76E-05       0.00   1.19E+12    -35.005   1703567.       0.00

   34.0400  -2.65E-05    888094.    -14247.  -2.33E-05       0.00   1.19E+12     8.2415   1717699.       0.00

   34.5000  -1.44E-04    809578.    -14100.  -1.93E-05       0.00   1.19E+12    45.0567   1731835.       0.00

   34.9600  -2.40E-04    732434.    -13766.  -1.58E-05       0.00   1.19E+12    75.9052   1745975.       0.00

   35.4200  -3.18E-04    657604.    -13278.  -1.25E-05       0.00   1.19E+12   100.8137   1752344.       0.00

   35.8800  -3.78E-04    585845.    -12668.  -9.64E-06       0.00   1.19E+12   120.0940   1752344.       0.00

   36.3400  -4.24E-04    517746.    -11965.  -7.08E-06       0.00   1.19E+12   134.6070   1752344.       0.00

   36.8000  -4.56E-04    453748.    -11194.  -4.82E-06       0.00   1.19E+12   144.9068   1752344.       0.00

   37.2600  -4.77E-04    394166.    -10376.  -2.86E-06       0.00   1.19E+12   151.5143   1752344.       0.00

   37.7200  -4.88E-04    339200.     -9530.  -1.15E-06       0.00   1.19E+12   154.9142   1752344.       0.00

   38.1800  -4.90E-04    288955.     -8673.   3.06E-07       0.00   1.19E+12   155.5538   1752344.       0.00

   38.6400  -4.85E-04    243449.     -7819.   1.54E-06       0.00   1.19E+12   153.8421   1752344.       0.00

   39.1000  -4.73E-04    202631.     -6980.   2.58E-06       0.00   1.19E+12   150.1492   1752344.       0.00

   39.5600  -4.56E-04    166388.     -6166.   3.43E-06       0.00   1.19E+12   144.8075   1752344.       0.00

   40.0200  -4.35E-04    134557.     -5385.   4.13E-06       0.00   1.19E+12   138.1118   1752344.       0.00

   40.4800  -4.11E-04    106935.     -4644.   4.69E-06       0.00   1.19E+12   130.3211   1752344.       0.00

   40.9400  -3.83E-04     83284.     -3949.   5.14E-06       0.00   1.19E+12   121.6602   1752344.       0.00

   41.4000  -3.54E-04     63340.     -3303.   5.48E-06       0.00   1.19E+12   112.3216   1752344.       0.00

   41.8600  -3.23E-04     46818.     -2710.   5.73E-06       0.00   1.19E+12   102.4676   1752344.       0.00

   42.3200  -2.91E-04     33418.     -2173.   5.92E-06       0.00   1.19E+12    92.2325   1752344.       0.00

   42.7800  -2.57E-04     22829.     -1693.   6.05E-06       0.00   1.19E+12    81.7256   1752344.       0.00

   43.2400  -2.24E-04     14730.     -1271.   6.14E-06       0.00   1.19E+12    71.0328   1752344.       0.00

   43.7000  -1.90E-04      8796.   -908.896   6.19E-06       0.00   1.19E+12    60.2202   1752344.       0.00

   44.1600  -1.55E-04      4696.   -606.520   6.22E-06       0.00   1.19E+12    49.3361   1752344.       0.00

   44.6200  -1.21E-04      2100.   -364.331   6.24E-06       0.00   1.19E+12    38.4137   1752344.       0.00

   45.0800  -8.65E-05   673.7854   -182.481   6.24E-06       0.00   1.19E+12    27.4742   1752344.       0.00

   45.5400  -5.21E-05    85.0667    -61.031   6.25E-06       0.00   1.19E+12    16.5292   1752344.       0.00

   46.0000  -1.76E-05       0.00       0.00   6.25E-06       0.00   1.19E+12     5.5836    876172.       0.00

* This analysis computed pile response using nonlinear moment-curvature rela-  

  tionships. Values of total stress due to combined axial and bending stresses 

  are computed only for elastic sections only and do not equal the actual      

  stresses in concrete and steel. Stresses in concrete and steel may be inter- 

  polated from the output for nonlinear bending properties relative to the     

  magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 2:

Pile-head deflection             =     0.13943116 inches

Computed slope at pile head      =     -0.0005760 radians
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Maximum bending moment           =       2564526. inch-lbs

Maximum shear force              =         30105. lbs

Depth of maximum bending moment  =    17.02000000 feet below pile head

Depth of maximum shear force     =    10.58000000 feet below pile head

Number of iterations             =             15

Number of zero deflection points =              2

Pile deflection at ground        =     0.07174305 inches

--------------------------------------------------------------------------------

            Pile-head Deflection vs. Pile Length for Load Case 2

--------------------------------------------------------------------------------

Boundary Condition Type 1, Shear and Moment

Shear      =              0. lbs

Moment     =              0. in-lbs

Axial Load =              0. lbs

    Pile       Pile Head       Maximum       Maximum

   Length      Deflection      Moment         Shear 

    feet         inches        ln-lbs          lbs 

------------  ------------  ------------  ------------

   46.00000    0.13943116      2564526.        30105.

   43.70000    0.14298450      2574988.        30147.

   41.40000    0.15047938      2668974.        30187.

   39.10000    0.14184199      2540322.        30156.

   36.80000    0.15551390      2564582.        30199.

   34.50000    0.18205333      2542395.        30192.

   32.20000    0.23159767      2408101.        30200.

   29.90000    0.31079310      2409317.        30218.

   27.60000    0.40566403      2366366.        30213.

   25.30000    0.67274191      2353587.        30211.

   23.00000    1.11672853      2290190.        30224.

   20.70000    2.51358362      2215343.       -35406.

   18.40000    9.77727225      2160571.       -47227.

--------------------------------------------------------------------------------

            Summary of Pile-head Responses for Conventional Analyses

--------------------------------------------------------------------------------
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Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, lbs, and Load 2 = Moment, M, in-lbs

Load Type 2: Load 1 = Shear, V, lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load                Load                  Axial    Pile-head  Pile-head  Max Shear Max Moment

Case Type   Pile-head    Type     Pile-head   Loading  Deflection  Rotation    in Pile    in Pile 

 No.  1      Load 1       2        Load 2       lbs      inches     radians      lbs      in-lbs  

---- ----- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

  1  V, lb       0.00  M, in-lb        0.00       0.00    0.06342  -2.85E-04     19196.   1480648.

  2  V, lb       0.00  M, in-lb        0.00       0.00     0.1394  -5.76E-04     30105.   2564526.

Maximum pile-head deflection = 0.1394311649 inches

Maximum pile-head rotation   = -0.0005759934 radians = -0.033002 deg. 

The analysis ended normally. 
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Lateral Pile Deflection (inches)
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Bending Moment (in-kips)
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Shear Force (kips)
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Pile Length (ft)
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(embedment of 21')
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Drilled Shaft
Axial Capacity
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Abutment Controlling Case

Shaft Diameter 

(ft.)

Design Wall Height 

(ft.)

Factored Axial Design 

Load per Shaft (kips)

Minimum Shaft 

Length (ft)

Factored Axial Resistance 

per Shaft (kips)

Minimum Shaft 

Embedment (ft)

Rear Single Shaft without Group Efficiency Factors (Side Only) 4 22 122 40 128 18

Forward Single Shaft without Group Efficiency Factors (Side Only) 4 14 122 30 122 16

Abutment Controlling Case

Shaft Diameter 

(ft.)

Design Wall Height 

(ft.)

Factored Axial Design 

Load per Shaft (kips)

Minimum Shaft 

Length (ft)

Factored Axial Resistance 

per Shaft (kips)

Minimum Shaft 

Embedment (ft)

Rear Depth from Lateral Analysis 4 22 122 58 255 36

Forward Depth from Lateral Analysis 4 14 122 40 177 26

Tangent Drilled Shaft Wall Design Summary

Axial Analyses for Abutment Sections (Determined from Axial Analysis)

As the required shaft lengths for axial resistance are less than the total shaft lengths required from the lateral analyses, use total shaft lengths determined from the lateral analyses for design.

Values for Design

The design wall height at the forward abutment is 1.5 feet taller for the axial analyses than the lateral analyses due to omitting the top 5 feet from axial resistance analyses, rather than the 3.5 feet 

used for the lateral analyses.

Minimum shaft embedment lengths are below the bottom of the exclusion zone for the design wall height (3.5 feet below finished grade at the rear abutment, 5 feet below finished grade at the 

forward abutment).
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Rear Abutment
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Project: CUY-17-13.50 Computed By: AKB Date: 7/9/2025

Structure: Rear Abutment Checked By: DMV Date: 7/12/2025

Shaft Diameter (D) 4 ft

Individual Shaft Perimeter 12.57 ft

Individual Shaft End Area 12.57 ft
2

Shaft Spacing 4.17 ft 1.04 diameters

Top of Shaft El. 712.0 ft

Design Bottom of Wall El. 690.0 ft Final grade - 3.5 feet for frost depth considerations

ⴄcohesive 1

ⴄgranular 0.8

φside cohesive 0.45

φtip cohesive 0.4

φside granular 0.55

φtip granular 0.5

Layer No. Top El. Bottom El.

Top Depth 

(ft)

Bottom 

Depth (ft)

φside cohesive*ⴄcohesive 0.45 Item 203 712.0 703.0 0 9

φtip cohesive*ⴄcohesive 0.4 2 703.0 687.6 9 24.4

φside granular*ⴄgranular 0.44 3 687.6 674.6 24.4 37.4

φtip granular*ⴄgranular 0.4 4 674.6 654.6 37.4 57.4

5 654.6 643.8 57.4 68.2

unfactored total resistance 6 643.8 604.6 68.2 107.4

7 604.6 585.6 107.4 126.4

Elevation (ft) Depth (ft) QS (tons) QB (tons)

Factored 

QS (tons)

Factored 

QB (tons) Qs (kips) QB (kips)

Factored 

QS (kips)

Factored 

QB (kips) QU (kips)

Factored QU 

(kips)

689 23 9.3 96.6 4.1 38.6 18.6 193.2 8.2 77.3 212 85

688 24 18.7 100.0 8.2 40.0 37.4 200.0 16.5 80.0 237 96

687 25 24.1 103.4 10.6 41.4 48.1 206.8 21.2 82.7 255 104

686 26 29.5 106.8 13.0 42.7 59.0 213.6 26.0 85.4 273 111

685 27 35.1 110.2 15.4 44.1 70.2 220.3 30.9 88.1 291 119

684 28 40.8 113.6 17.9 45.4 81.5 227.1 35.9 90.9 309 127

683 29 46.6 117.0 20.5 46.8 93.2 233.9 41.0 93.6 327 135

682 30 52.5 120.5 23.1 48.2 105.0 241.0 46.2 96.4 346 143

681 31 58.5 123.6 25.8 49.4 117.1 247.2 51.5 98.9 364 150

680 32 64.7 126.1 28.5 50.5 129.4 252.2 56.9 100.9 382 158

679 33 71.0 128.0 31.2 51.2 141.9 256.1 62.4 102.4 398 165

678 34 77.3 129.2 34.0 51.7 154.7 258.5 68.1 103.4 413 171

677 35 83.8 129.9 36.9 51.9 167.7 259.7 73.8 103.9 427 178

676 36 90.4 130.1 39.8 52.0 180.9 260.2 79.6 104.1 441 184

675 37 97.2 130.1 42.8 52.0 194.3 260.2 85.5 104.1 455 190

674 38 105.1 130.1 46.3 52.0 210.2 260.2 92.7 104.1 470 197

673 39 113.1 130.1 49.9 52.0 226.1 260.2 99.8 104.1 486 204

672 40 121.0 130.1 53.5 52.0 242.0 260.2 107.0 104.1 502 211

671 41 129.0 130.1 57.1 52.0 257.9 260.2 114.1 104.1 518 218

670 42 136.9 130.1 60.6 52.0 273.8 260.2 121.3 104.1 534 225

669 43 144.9 130.1 64.2 52.0 289.7 260.2 128.4 104.1 550 233

668 44 152.8 130.1 67.8 52.0 305.6 260.2 135.6 104.1 566 240

667 45 160.8 130.1 71.4 52.0 321.5 260.2 142.7 104.1 582 247

666 46 168.7 130.1 75.0 52.0 337.4 260.2 149.9 104.1 598 254

665 47 176.7 130.1 78.5 52.0 353.3 260.2 157.1 104.1 613 261

664 48 184.6 130.1 82.1 52.0 369.2 260.2 164.2 104.1 629 268

663 49 192.6 130.1 85.7 52.0 385.1 260.2 171.4 104.1 645 275

662 50 200.5 124.1 89.3 49.7 401.0 248.3 178.5 99.3 649 278

661 51 208.5 117.5 92.8 47.0 416.9 235.1 185.7 94.0 652 280

660 52 216.4 110.3 96.4 44.1 432.8 220.6 192.8 88.2 653 281

659 53 224.4 102.4 100.0 41.0 448.7 204.7 200.0 81.9 653 282

658 54 232.3 96.4 103.6 38.6 464.6 192.9 207.1 77.1 657 284

657 55 240.3 92.5 107.1 37.0 480.5 184.9 214.3 74.0 665 288

656 56 248.2 90.5 110.7 36.2 496.4 181.0 221.4 72.4 677 294

655 57 256.2 90.5 114.3 36.2 512.3 181.0 228.6 72.4 693 301

654 58 261.7 90.5 116.8 36.2 523.4 181.0 233.6 72.4 704 306

Output from SHAFT

4' Diameter Drilled Shaft Axial Loading Analyses (Single Shaft with Group Efficiency Factors)

unfactored side resistance

unfactored end bearing

Single Shaft Resistances

Soil Profile (Referenced to Top of Wall)

Group Efficiency Factor for granular soils using a spacing of 1.04 diameters per AASHTO LRFD 10.8.3.6.3 with a 

single row of shafts

AASHTO LRFD Table 10.5.5.2.4-1

Used for input into SHAFT

Axial loading calculations were performed using SHAFT software in accordance with the methods in AASHTO LRFD Article 10.8, 

per guidance in the ODOT GDM Sections 1306 and 1505. Group Efficiency Factors as determined from AASHTO LRFD Articles 

10.7.3.9 (cohesive soils) and 10.8.3.6.3 (granular soils) were applied to the resistance values from SHAFT.

Depths are referenced to the elevation of the top of the wall. As the soil within the uppermost 5 feet of the bottom of the wall 

is comprised of granular soils, the side resistance was only excluded to the frost depth (3.5 feet below final grade) in the shaft 

resistance calculations.

Group Efficiency Factor for cohesive soils using a spacing of 1.04 diameters per AASHTO LRFD 10.7.3.9 with the pile 

cap not in firm contact with the ground and stiff surface soil

�� =

�� =

�� = �� + �� 

Bottom of drilled shaft based
on the lateral analyses
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     =========================================================================

                      SHAFT Version 2023.9.05   

                          License ID : 226375637

                      License Type : (Network License)

                    VERTICALLY LOADED DRILLED SHAFT ANALYSIS

                        © 1987-2024 by Ensoft, Inc.   

                           All Rights Reserved               

                    This software is licensed for exclusive use by:

                              HDR, Inc.

                              SHAFT Global, Global License

     =========================================================================

     This model was prepared by:

     abaratta

     Path to file locations      : c:\pwworking\east01\d4381066\

     Name of input data file     : CUY-17 Rear Abt. B-003 Group.sf9d

     Name of output file         : CUY-17 Rear Abt. B-003 Group.sf9o

     Name of plot output file    : CUY-17 Rear Abt. B-003 Group.sf9p

     Name of runtime file        : CUY-17 Rear Abt. B-003 Group.sf9r

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  July 10, 2025     Time:  14:25:32

 

     CUY-17-13.50 Rear Abt. w/ Group Efficiency Factors                      

     PROPOSED DEPTH =      58.0 FT

     ----------------

     NUMBER OF LAYERS =    7

     ------------------

     WATER TABLE DEPTH =      22.0 FT.

     -------------------

     SOIL INFORMATION

     ---------------
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     LAYER NO  1----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 6.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.500E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 0.000E+00

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 8.700E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.500E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 9.000E+00

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  2----SAND

       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       PRECONSOLIDATION STRESS EXPONENT - M              = 8.000E-01

       OVER CONSOLIDATION RATIO - OCR                    = 7.300E+00  (*)

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.400E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 9.000E+00

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       PRECONSOLIDATION STRESS EXPONENT - M              = 8.000E-01

       OVER CONSOLIDATION RATIO - OCR                    = 2.899E+00  (*)

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.400E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 2.440E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.400E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01
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     LAYER NO  3----SAND

       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.200E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.800E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 2.440E+01

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.200E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.800E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 3.740E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.400E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  4----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.300E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 3.740E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.300E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 5.740E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  5----CLAY USING FHWA 1999
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       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.600E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.180E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 5.740E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.600E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.180E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 6.820E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  6----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.750E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 6.820E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.750E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.074E+02

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  7----CLAY USING FHWA 1999
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       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 4.921E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 4.400E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.400E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.074E+02

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 4.921E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 4.400E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.400E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.264E+02

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

 

     (*) ESTIMATED BY THE PROGRAM BASED ON OTHER PARAMETERS

 

     INPUT DRILLED SHAFT INFORMATION

     ------------------------------

      MINIMUM SHAFT DIAMETER    =    4.000  FT.

      MAXIMUM SHAFT DIAMETER    =    4.000  FT.

      RATIO BASE/SHAFT DIAMETER =    0.000  FT.

      ANGLE OF BELL             =    0.000  DEG.

      IGNORED TOP PORTION       =   22.000  FT.

      IGNORED BOTTOM PORTION    =    0.000  FT.

      ELASTIC MODULUS, Ec       = 3.605E+06 LB/SQ IN

     COMPUTATION RESULTS

     -------------------

     - CASE ANALYZED      :     1

       VARIATION LENGTH   :     1

       VARIATION DIAMETER :     1
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     DRILLED SHAFT INFORMATION

     -------------------------

      DIAMETER OF STEM          =    4.000  FT.

      DIAMETER OF BASE          =    4.000  FT.

      END OF STEM TO BASE       =    0.000  FT.

      ANGLE OF BELL             =    0.000  DEG.

      IGNORED TOP PORTION       =   22.000  FT.

      IGNORED BOTTOM PORTION    =    0.000  FT.

      AREA OF ONE PERCENT STEEL =   18.098  SQ.IN.

      ELASTIC MODULUS, Ec       = 3.605E+06 LB/SQ IN

      VOLUME OF UNDERREAM       =    0.000  CU.YDS.

      SHAFT LENGTH              =   58.000  FT.

     PREDICTED RESULTS

     -----------------

     QS      = ULTIMATE SIDE RESISTANCE;

     QB      = ULTIMATE BASE RESISTANCE;

     WT      = WEIGHT OF DRILLED SHAFT (UPLIFT CAPACITY ONLY);

     QU      = TOTAL ULTIMATE RESISTANCE;

     LRFD QS = TOTAL SIDE FRICTION USING LRFD RESISTANCE FACTOR

               TO THE ULTIMATE SIDE RESISTANCE;

     LRFD QB = TOTAL BASE BEARING USING LRFD RESISTANCE FACTOR

               TO THE ULTIMATE BASE RESISTANCE

     LRFD QU = TOTAL CAPACITY WITH LRFD RESISTANCE FACTOR.

     LENGTH  VOLUME     QS      QB      QU     LRFD QS  LRFD QB   LRFD QU

      (FT)   (CU.YDS) (TONS)   (TONS)  (TONS)   (TONS)   (TONS)    (TONS)

     23.0    10.71     9.31    96.60   105.91     4.10    38.64     42.74

     24.0    11.17    18.71    99.99   118.70     8.23    40.00     48.23

     25.0    11.64    24.05   103.38   127.44    10.58    41.35     51.94

     26.0    12.10    29.51   106.78   136.29    12.98    42.71     55.70

     27.0    12.57    35.08   110.17   145.25    15.44    44.07     59.50

     28.0    13.03    40.77   113.56   154.34    17.94    45.43     63.37

     29.0    13.50    46.58   116.96   163.53    20.49    46.78     67.28

     30.0    13.96    52.50   120.52   173.02    23.10    48.21     71.31

     31.0    14.43    58.53   123.59   182.12    25.75    49.44     75.19

     32.0    14.90    64.68   126.12   190.80    28.46    50.45     78.91

     33.0    15.36    70.95   128.04   198.99    31.22    51.22     82.43

     34.0    15.83    77.33   129.23   206.56    34.03    51.69     85.72

     35.0    16.29    83.83   129.85   213.68    36.88    51.94     88.83

     36.0    16.76    90.44   130.08   220.52    39.79    52.03     91.83

     37.0    17.22    97.17   130.08   227.25    42.75    52.03     94.79

     38.0    17.69   105.12   130.08   235.20    46.33    52.03     98.36

     39.0    18.15   113.07   130.08   243.15    49.91    52.03    101.94

     40.0    18.62   121.02   130.08   251.10    53.49    52.03    105.52

     41.0    19.08   128.97   130.08   259.05    57.06    52.03    109.09

     42.0    19.55   136.92   130.08   266.99    60.64    52.03    112.67

     43.0    20.02   144.87   130.08   274.94    64.22    52.03    116.25

     44.0    20.48   152.81   130.08   282.89    67.79    52.03    119.83

     45.0    20.95   160.76   130.08   290.84    71.37    52.03    123.40

Ignored wall height and frost
depth only, as top 5' of soil
profile is granular.
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     46.0    21.41   168.71   130.08   298.79    74.95    52.03    126.98

     47.0    21.88   176.66   130.08   306.74    78.53    52.03    130.56

     48.0    22.34   184.61   130.08   314.69    82.10    52.03    134.13

     49.0    22.81   192.56   130.08   322.64    85.68    52.03    137.71

     50.0    23.27   200.51   124.14   324.65    89.26    49.66    138.91

     51.0    23.74   208.46   117.54   326.00    92.83    47.02    139.85

     52.0    24.21   216.41   110.28   326.69    96.41    44.11    140.53

     53.0    24.67   224.36   102.37   326.72    99.99    40.95    140.94

     54.0    25.14   232.31    96.43   328.73   103.57    38.57    142.14

     55.0    25.60   240.26    92.47   332.73   107.14    36.99    144.13

     56.0    26.07   248.21    90.49   338.70   110.72    36.20    146.92

     57.0    26.53   256.15    90.49   346.64   114.30    36.20    150.49

     58.0    27.00   261.68    90.49   352.17   116.79    36.20    152.98

                                                                                

     AXIAL LOAD VS SETTLEMENT CURVES

     -------------------------------

        RESULT FROM TREND (AVERAGED) LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       2.6743E-02      1.4242E-05      1.4893E-03      1.0000E-05

       1.3372E-01      7.1212E-05      7.4465E-03      5.0000E-05

       2.6743E-01      1.4242E-04      1.4893E-02      1.0000E-04

       1.3417E+01      7.1274E-03      7.4465E-01      5.0000E-03

       2.0128E+01      1.0691E-02      1.1170E+00      7.5000E-03

       2.6839E+01      1.4256E-02      1.4893E+00      1.0000E-02

       6.7104E+01      3.5640E-02      3.7233E+00      2.5000E-02

       1.2903E+02      7.0515E-02      7.4465E+00      5.0000E-02

       1.6372E+02      1.0089E-01      1.1170E+01      7.5000E-02

       1.9487E+02      1.3084E-01      1.4893E+01      1.0000E-01

       2.7190E+02      2.9355E-01      3.6366E+01      2.5000E-01

       2.9521E+02      5.4777E-01      5.1730E+01      5.0000E-01

       2.9910E+02      6.7369E-01      5.8328E+01      6.2500E-01

       3.0501E+02      1.2505E+00      7.8274E+01      1.2000E+00

       3.1424E+02      2.4525E+00      8.7775E+01      2.4000E+00

        RESULT FROM UPPER-BOUND LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       3.8899E-02      1.6185E-05      2.2245E-03      1.0000E-05

       1.9450E-01      8.0923E-05      1.1123E-02      5.0000E-05

       3.8899E-01      1.6185E-04      2.2245E-02      1.0000E-04

       1.9547E+01      8.1055E-03      1.1123E+00      5.0000E-03

       2.9326E+01      1.2159E-02      1.6684E+00      7.5000E-03

       3.9101E+01      1.6212E-02      2.2245E+00      1.0000E-02

       9.7757E+01      4.0532E-02      5.5613E+00      2.5000E-02

       1.8412E+02      7.9390E-02      1.1123E+01      5.0000E-02

       2.2149E+02      1.1008E-01      1.6684E+01      7.5000E-02

       2.5008E+02      1.3964E-01      2.2245E+01      1.0000E-01
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       3.1295E+02      3.0077E-01      5.3992E+01      2.5000E-01

       3.2756E+02      5.5384E-01      6.8697E+01      5.0000E-01

       3.2968E+02      6.7942E-01      7.3881E+01      6.2500E-01

       3.3140E+02      1.2552E+00      8.6870E+01      1.2000E+00

       3.3457E+02      2.4559E+00      9.0037E+01      2.4000E+00

        RESULT FROM LOWER-BOUND LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       1.5407E-02      1.2420E-05      7.5408E-04      1.0000E-05

       7.7037E-02      6.2101E-05      3.7704E-03      5.0000E-05

       1.5407E-01      1.2420E-04      7.5408E-03      1.0000E-04

       7.7168E+00      6.2118E-03      3.7704E-01      5.0000E-03

       1.1578E+01      9.3182E-03      5.6556E-01      7.5000E-03

       1.5439E+01      1.2424E-02      7.5408E-01      1.0000E-02

       3.8601E+01      3.1062E-02      1.8852E+00      2.5000E-02

       7.6157E+01      6.1976E-02      3.7704E+00      5.0000E-02

       1.0727E+02      9.1878E-02      5.6556E+00      7.5000E-02

       1.3658E+02      1.2153E-01      7.5408E+00      1.0000E-01

       2.3046E+02      2.8629E-01      1.8739E+01      2.5000E-01

       2.6283E+02      5.4170E-01      3.4763E+01      5.0000E-01

       2.6672E+02      6.6765E-01      4.2775E+01      6.2500E-01

       2.7863E+02      1.2458E+00      6.9677E+01      1.2000E+00

       2.9346E+02      2.4490E+00      8.5060E+01      2.4000E+00
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Project: CUY-17-13.50 Computed By: AKB Date: 7/10/2025

Structure: Rear Abutment Checked By: DMV Date: 7/12/2025

Abutment Geometry Soil Profile

Layer No. Top El. Bottom El.

Top Depth 

(ft)

Bottom 

Depth (ft) Su (psf)

4 ft 2 690 687.6 0 2.4 0

Shaft Spacing 4.17 ft 3 687.6 674.6 2.4 15.4 0

4 ft 4 674.6 654.6 15.4 35.4 2300

143.75 ft 5 654.6 643.8 35.4 46.2 1600

35 6 643.8 604.6 46.2 85.4 1750

690.0 ft 7 604.6 585.6 85.4 104.4 4400

0.45

0.4

0.55

0.5

Block Failure/Equivalent Pier Calculations in Cohesive Layers

AASHTO LRFD Eq. C10.7.3.9-1 (Split into side and tip resistance)

AASHTO LRFD Eq. C10.7.3.9-2

AASHTO LRFD Eq. C10.7.3.9-3

Elevation (ft) Depth (Z, ft) Su (psf) Su (psf) Nc

Cohesive 

Incremental 

Qs (kips)

Cohesive 

QB (kips)

Cohesive 

Incremental 

Qs/Shaft 

(kips)

Cohesive 

QB/Shaft 

(kips)

Granular 

Incremental 

Qs/Shaft 

(kips)

Granular 

QB/Shaft 

(kips)

Incremental 

Qs/Shaft 

(kips)

Factored 

Incremental 

Qs/Shaft 

(kips)

Cumulative 

Qs/Shaft 

(kips)

Factored 

Cumulative 

Qs/Shaft 

(kips)

Factored 

QB/Shaft 

(kips)

Factored 

QU/Shaft 

(kips)

689 1 0 0 5.28 N/A N/A N/A N/A 18.6 193.2 18.6 8.2 18.6 8.2 77.3 85

688 2 0 0 5.53 N/A N/A N/A N/A 18.8 200.0 18.8 8.3 37.4 16.5 80.0 96

687 3 0 0 5.78 N/A N/A N/A N/A 10.7 206.8 10.7 4.7 48.1 21.2 82.7 104

686 4 0 0 6.03 N/A N/A N/A N/A 10.9 213.6 10.9 4.8 59.0 26.0 85.4 111

685 5 0 0 6.28 N/A N/A N/A N/A 11.1 220.3 11.1 4.9 70.2 30.9 88.1 119

684 6 0 0 6.54 N/A N/A N/A N/A 11.4 227.1 11.4 5.0 81.5 35.9 90.9 127

683 7 0 0 6.79 N/A N/A N/A N/A 11.6 233.9 11.6 5.1 93.2 41.0 93.6 135

682 8 0 0 7.04 N/A N/A N/A N/A 11.8 241.0 11.8 5.2 105.0 46.2 96.4 143

681 9 0 0 7.29 N/A N/A N/A N/A 12.1 247.2 12.1 5.3 117.1 51.5 98.9 150

680 10 0 0 7.54 N/A N/A N/A N/A 12.3 252.2 12.3 5.4 129.4 56.9 100.9 158

679 11 0 0 7.54 N/A N/A N/A N/A 12.5 256.1 12.5 5.5 141.9 62.4 102.4 165

678 12 0 0 7.54 N/A N/A N/A N/A 12.8 258.5 12.8 5.6 154.7 68.1 103.4 171

677 13 0 0 7.54 N/A N/A N/A N/A 13.0 259.7 13.0 5.7 167.7 73.8 103.9 178

676 14 0 0 7.54 N/A N/A N/A N/A 13.2 260.2 13.2 5.8 180.9 79.6 104.1 184

675 15 0 0 7.54 N/A N/A N/A N/A 13.5 260.2 13.5 5.9 194.3 85.5 104.1 190

674 16 0 0 7.54 N/A N/A N/A N/A 15.9 260.2 15.9 7.2 210.2 92.7 104.1 197

673 17 0 0 7.54 N/A N/A N/A N/A 15.9 260.2 15.9 7.2 226.1 99.8 104.1 204

672 18 0 0 7.54 N/A N/A N/A N/A 15.9 260.2 15.9 7.2 242.0 107.0 104.1 211

671 19 2300 121 7.54 36 9974 1.0 285.0 N/A N/A 1.0 0.5 243.1 107.4 114.0 221

670 20 2300 230 7.54 68 9974 1.9 285.0 N/A N/A 1.9 0.9 245.0 108.3 114.0 222

669 21 2300 329 7.54 97 9974 2.8 285.0 N/A N/A 2.8 1.2 247.8 109.6 114.0 224

668 22 2300 418 7.54 124 9974 3.5 285.0 N/A N/A 3.5 1.6 251.3 111.2 114.0 225

667 23 2300 500 7.54 148 9974 4.2 285.0 N/A N/A 4.2 1.9 255.5 113.1 114.0 227

666 24 2300 575 7.54 170 9974 4.9 285.0 N/A N/A 4.9 2.2 260.4 115.2 114.0 229

665 25 2300 644 7.54 190 9974 5.4 285.0 N/A N/A 5.4 2.4 265.8 117.7 114.0 232

664 26 2300 708 7.54 209 9974 6.0 285.0 N/A N/A 6.0 2.7 271.8 120.4 114.0 234

663 27 2300 767 7.54 227 9974 6.5 285.0 N/A N/A 6.5 2.9 278.3 123.3 114.0 237

662 28 2300 821 7.54 243 9974 6.9 285.0 N/A N/A 6.9 3.1 285.2 126.4 114.0 240

661 29 2300 872 7.54 258 9974 7.4 285.0 N/A N/A 7.4 3.3 292.6 129.7 114.0 244

660 30 2300 920 7.54 272 9974 7.8 285.0 N/A N/A 7.8 3.5 300.3 133.2 114.0 247

659 31 2300 965 7.54 285 9974 8.1 285.0 N/A N/A 8.1 3.7 308.5 136.9 114.0 251

658 32 2300 1006 7.54 297 9974 8.5 285.0 N/A N/A 8.5 3.8 317.0 140.7 114.0 255

657 33 2300 1045 7.54 309 9974 8.8 285.0 N/A N/A 8.8 4.0 325.8 144.7 114.0 259

656 34 2300 1082 7.54 320 9974 9.1 285.0 N/A N/A 9.1 4.1 334.9 148.8 114.0 263

655 35 2300 1117 7.54 330 9974 9.4 285.0 N/A N/A 9.4 4.2 344.4 153.0 114.0 267

654 36 2300 1150 7.54 340 9974 9.7 285.0 N/A N/A 9.7 4.4 354.1 157.4 114.0 271

653 37 2300 1181 7.54 349 9974 10.0 285.0 N/A N/A 10.0 4.5 364.1 161.9 114.0 276

652 38 2300 1211 7.54 358 9974 10.2 285.0 N/A N/A 10.2 4.6 374.3 166.5 114.0 280

651 39 1600 1221 7.54 361 6938 10.3 198.2 N/A N/A 10.3 4.6 384.6 171.1 79.3 250

650 40 1600 1230 7.54 363 6938 10.4 198.2 N/A N/A 10.4 4.7 395.0 175.8 79.3 255

649 41 1600 1239 7.54 366 6938 10.5 198.2 N/A N/A 10.5 4.7 405.4 180.5 79.3 260

648 42 1600 1248 7.54 369 6938 10.5 198.2 N/A N/A 10.5 4.7 416.0 185.2 79.3 265

647 43 1600 1256 7.54 371 6938 10.6 198.2 N/A N/A 10.6 4.8 426.6 190.0 79.3 269

646 44 1600 1264 7.54 373 6938 10.7 198.2 N/A N/A 10.7 4.8 437.2 194.8 79.3 274

645 45 1600 1271 7.54 376 6938 10.7 198.2 N/A N/A 10.7 4.8 448.0 199.6 79.3 279

644 46 1600 1278 7.54 378 6938 10.8 198.2 N/A N/A 10.8 4.9 458.8 204.5 79.3 284

643 47 1600 1285 7.54 380 6938 10.8 198.2 N/A N/A 10.8 4.9 469.6 209.4 79.3 289

642 48 1600 1292 7.54 382 6938 10.9 198.2 N/A N/A 10.9 4.9 480.5 214.3 79.3 294

641 49 1600 1298 7.54 384 6938 11.0 198.2 N/A N/A 11.0 4.9 491.5 219.2 79.3 299

640 50 1750 1307 7.54 386 7589 11.0 216.8 N/A N/A 11.0 5.0 502.5 224.2 86.7 311

639 51 1750 1316 7.54 389 7589 11.1 216.8 N/A N/A 11.1 5.0 513.6 229.2 86.7 316

638 52 1750 1324 7.54 391 7589 11.2 216.8 N/A N/A 11.2 5.0 524.8 234.2 86.7 321

637 53 1750 1332 7.54 394 7589 11.2 216.8 N/A N/A 11.2 5.1 536.0 239.3 86.7 326

636 54 1750 1340 7.54 396 7589 11.3 216.8 N/A N/A 11.3 5.1 547.3 244.4 86.7 331

635 55 1750 1347 7.54 398 7589 11.4 216.8 N/A N/A 11.4 5.1 558.7 249.5 86.7 336

φtip granular

Combined Cohesive and Granular Values

AASHTO LRFD Table 10.5.5.2.4-1

Cohesive (Block Failure) Values

Granular Values from 

SHAFT

4' Diameter Drilled Shaft Group Capacity End Bearing Analyses (Block Failure/Equivalent Pier)

average undrained shear strength along the depth of penetration of the piles 

(ksf)

undrained shear strength at the base of the group (ksf)

Block failure calculations consider a single row of tangent drilled shafts across 

the abutment and wingwall width as discussed in AASHTO LRFD Section 

10.7.3.9 per guidance in the ODOT GDM Section 1505. The block 

failure/equivalent pier resistances were only performed within cohesive 

layers, as AASHTO indicates the nominal resistances of the individual piles 

controls the group resistance in cohesionless soils. The total block 

foundation/equivalent pier resistance was divided by the number of shafts to 

determine the resistance per shaft.

Depths are referenced to the elevation at the bottom of the wall. As the soil 

within the uppermost 5 feet of the bottom of the wall is comprised of 

granular soils, the side resistance was only excluded to the frost depth (3.5 

feet below final grade) in the shaft resistance calculations.

Shaft Diameter (D)

Abutment Width (X)

Abutment Length (Y)

Number of  Shafts

Design Bottom of Wall Elevation

φside cohesive

φtip cohesive

φside granular
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��
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Bottom of drilled shaft based
on the lateral analyses
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Project: CUY-17-13.50 Computed By: AKB Date: 7/10/2025

Structure: Rear Abutment Checked By: DMV Date: 7/12/2025

Shaft Diameter (D) 4 ft

Shaft Perimeter 12.57 ft

Shaft Spacing 4.17 ft

Abutment Length 143.75 ft

Number of Shafts 35

Top of Shaft El. 712.0 ft

φside cohesive 0.45

φtip cohesive 0.4

φside granular 0.55

φtip granular 0.5

unfactored total resistance

Factored Unit Axial Load (from HDR Structures) 29.22 Required Shaft Length 40 ft

Factored Axial Load per Shaft 122

Elevation (ft) Depth (ft) QS (tons)

Factored QS 

(tons)

Factored 

Qu (kips)

No Group 

Efficiency

Group 

Efficiency

Block 

Failure

Design 

Value

689 23 9.31 5.12 10 10 85 85 10

688 24 18.71 10.29 21 21 96 96 21

687 25 24.05 13.23 26 26 104 104 26

686 26 29.51 16.23 32 32 111 111 32

685 27 35.08 19.3 39 39 119 119 39

684 28 40.77 22.42 45 45 127 127 45

683 29 46.58 25.62 51 51 135 135 51

682 30 52.5 28.87 58 58 143 143 58

681 31 58.53 32.19 64 64 150 150 64

680 32 64.68 35.57 71 71 158 158 71

679 33 70.95 39.02 78 78 165 165 78

678 34 77.33 42.53 85 85 171 171 85

677 35 83.83 46.11 92 92 178 178 92

676 36 90.44 49.74 99 99 184 184 99

675 37 97.17 53.44 107 107 190 190 107

674 38 105.12 57.02 114 114 197 197 114

673 39 113.07 60.6 121 121 204 204 121

672 40 121.02 64.17 128 128 211 211 128

671 41 128.97 67.75 136 136 218 221 136

670 42 136.92 71.33 143 143 225 222 143

669 43 144.87 74.91 150 150 233 224 150

668 44 152.81 78.48 157 157 240 225 157

667 45 160.76 82.06 164 164 247 227 164

666 46 168.71 85.64 171 171 254 229 171

665 47 176.66 89.21 178 178 261 232 178

664 48 184.61 92.79 186 186 268 234 186

663 49 192.56 96.37 193 193 275 237 193

662 50 200.51 99.95 200 200 278 240 200

661 51 208.46 103.52 207 207 280 244 207

660 52 216.41 107.1 214 214 281 247 214

659 53 224.36 110.68 221 221 282 251 221

658 54 232.31 114.26 229 229 284 255 229

657 55 240.26 117.83 236 236 288 259 236

656 56 248.21 121.41 243 243 294 263 243

655 57 256.15 124.99 250 250 301 267 250

654 58 261.68 127.47 255 255 306 271 255

4' Diameter Drilled Shaft Axial Loading Analyses (Single Shaft with No Efficiency Factors)
Axial loading calculations were performed using SHAFT software in accordance with the methods in AASHTO LRFD 

Article 10.8, per guidance in the ODOT GDM Sections 1306 and 1505, considering side resistance only. These were 

compared to the per-shaft values calcuated for a single shaft considering group effects and a single shaft considering 

block failure. The lowest value was used for determination of the required shaft length.

Depths are referenced to the elevation of the top of the wall. As the soil within the uppermost 5 feet of the bottom of 

the wall is comprised of granular soils, the side resistance was only excluded to the frost depth (3.5 feet below final 

grade) in the shaft resistance calculations.

unfactored side resistance

unfactored end bearing

Output from SHAFT (No 

Group Efficiency, Side 

Resistance Only)

Factored QU Values per Shaft (kips)

Comparison for Design

AASHTO LRFD Table 

10.5.5.2.4-1

�� =

�� =

�� = �� + ��  

Bottom of drilled shaft based
on the lateral analyses

Required shaft length is
less than that required for
lateral support (58 ft).
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     =========================================================================

                      SHAFT Version 2023.9.05   

                          License ID : 226375637

                      License Type : (Network License)

                    VERTICALLY LOADED DRILLED SHAFT ANALYSIS

                        © 1987-2024 by Ensoft, Inc.   

                           All Rights Reserved               

                    This software is licensed for exclusive use by:

                              HDR, Inc.

                              SHAFT Global, Global License

     =========================================================================

     This model was prepared by:

     abaratta

     Path to file locations      : c:\pwworking\east01\d4381066\

     Name of input data file     : CUY-17 Rear Abt. B-003 No Group.sf9d

     Name of output file         : CUY-17 Rear Abt. B-003 No Group.sf9o

     Name of plot output file    : CUY-17 Rear Abt. B-003 No Group.sf9p

     Name of runtime file        : CUY-17 Rear Abt. B-003 No Group.sf9r

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  July 10, 2025     Time:  14:26:03

 

     CUY-17-13.50 Rear Abt. w/o Group Efficiency Factors                     

     PROPOSED DEPTH =      58.0 FT

     ----------------

     NUMBER OF LAYERS =    7

     ------------------

     WATER TABLE DEPTH =      22.0 FT.

     -------------------

     SOIL INFORMATION

     ---------------
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     LAYER NO  1----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 6.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.500E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 0.000E+00

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 8.700E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.500E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 9.000E+00

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  2----SAND

       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       PRECONSOLIDATION STRESS EXPONENT - M              = 8.000E-01

       OVER CONSOLIDATION RATIO - OCR                    = 7.300E+00  (*)

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.400E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 9.000E+00

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       PRECONSOLIDATION STRESS EXPONENT - M              = 8.000E-01

       OVER CONSOLIDATION RATIO - OCR                    = 2.899E+00  (*)

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.400E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 2.440E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 5.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 5.000E-01
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     LAYER NO  3----SAND

       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.200E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.800E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 2.440E+01

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.200E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.800E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 3.740E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 5.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 5.000E-01

     LAYER NO  4----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.300E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 3.740E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.300E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 5.740E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  5----CLAY USING FHWA 1999
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       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.600E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.180E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 5.740E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.600E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.180E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 6.820E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  6----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.750E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 6.820E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.750E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.074E+02

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  7----CLAY USING FHWA 1999
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       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 4.921E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 4.400E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.400E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.074E+02

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 4.921E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 4.400E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.400E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.264E+02

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

 

     (*) ESTIMATED BY THE PROGRAM BASED ON OTHER PARAMETERS

 

     INPUT DRILLED SHAFT INFORMATION

     ------------------------------

      MINIMUM SHAFT DIAMETER    =    4.000  FT.

      MAXIMUM SHAFT DIAMETER    =    4.000  FT.

      RATIO BASE/SHAFT DIAMETER =    0.000  FT.

      ANGLE OF BELL             =    0.000  DEG.

      IGNORED TOP PORTION       =   22.000  FT.

      IGNORED BOTTOM PORTION    =    0.000  FT.

      ELASTIC MODULUS, Ec       = 3.605E+06 LB/SQ IN

     COMPUTATION RESULTS

     -------------------

     - CASE ANALYZED      :     1

       VARIATION LENGTH   :     1

       VARIATION DIAMETER :     1

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



     DRILLED SHAFT INFORMATION

     -------------------------

      DIAMETER OF STEM          =    4.000  FT.

      DIAMETER OF BASE          =    4.000  FT.

      END OF STEM TO BASE       =    0.000  FT.

      ANGLE OF BELL             =    0.000  DEG.

      IGNORED TOP PORTION       =   22.000  FT.

      IGNORED BOTTOM PORTION    =    0.000  FT.

      AREA OF ONE PERCENT STEEL =   18.098  SQ.IN.

      ELASTIC MODULUS, Ec       = 3.605E+06 LB/SQ IN

      VOLUME OF UNDERREAM       =    0.000  CU.YDS.

      SHAFT LENGTH              =   58.000  FT.

     PREDICTED RESULTS

     -----------------

     QS      = ULTIMATE SIDE RESISTANCE;

     QB      = ULTIMATE BASE RESISTANCE;

     WT      = WEIGHT OF DRILLED SHAFT (UPLIFT CAPACITY ONLY);

     QU      = TOTAL ULTIMATE RESISTANCE;

     LRFD QS = TOTAL SIDE FRICTION USING LRFD RESISTANCE FACTOR

               TO THE ULTIMATE SIDE RESISTANCE;

     LRFD QB = TOTAL BASE BEARING USING LRFD RESISTANCE FACTOR

               TO THE ULTIMATE BASE RESISTANCE

     LRFD QU = TOTAL CAPACITY WITH LRFD RESISTANCE FACTOR.

     LENGTH  VOLUME     QS      QB      QU     LRFD QS  LRFD QB   LRFD QU

      (FT)   (CU.YDS) (TONS)   (TONS)  (TONS)   (TONS)   (TONS)    (TONS)

     23.0    10.71     9.31    96.60   105.91     5.12    48.30     53.42

     24.0    11.17    18.71    99.99   118.70    10.29    50.00     60.29

     25.0    11.64    24.05   103.38   127.44    13.23    51.69     64.92

     26.0    12.10    29.51   106.78   136.29    16.23    53.39     69.62

     27.0    12.57    35.08   110.17   145.25    19.30    55.09     74.38

     28.0    13.03    40.77   113.56   154.34    22.42    56.78     79.21

     29.0    13.50    46.58   116.96   163.53    25.62    58.48     84.10

     30.0    13.96    52.50   120.52   173.02    28.87    60.26     89.13

     31.0    14.43    58.53   123.59   182.12    32.19    61.80     93.99

     32.0    14.90    64.68   126.12   190.80    35.57    63.06     98.63

     33.0    15.36    70.95   128.04   198.99    39.02    64.02    103.04

     34.0    15.83    77.33   129.23   206.56    42.53    64.62    107.15

     35.0    16.29    83.83   129.85   213.68    46.11    64.93    111.03

     36.0    16.76    90.44   130.08   220.52    49.74    65.04    114.78

     37.0    17.22    97.17   130.08   227.25    53.44    52.03    105.47

     38.0    17.69   105.12   130.08   235.20    57.02    52.03    109.05

     39.0    18.15   113.07   130.08   243.15    60.60    52.03    112.63

     40.0    18.62   121.02   130.08   251.10    64.17    52.03    116.21

     41.0    19.08   128.97   130.08   259.05    67.75    52.03    119.78

     42.0    19.55   136.92   130.08   266.99    71.33    52.03    123.36

     43.0    20.02   144.87   130.08   274.94    74.91    52.03    126.94

     44.0    20.48   152.81   130.08   282.89    78.48    52.03    130.51

     45.0    20.95   160.76   130.08   290.84    82.06    52.03    134.09

Ignored wall height and frost
depth only, as top 5' of soil
profile is granular.
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     46.0    21.41   168.71   130.08   298.79    85.64    52.03    137.67

     47.0    21.88   176.66   130.08   306.74    89.21    52.03    141.25

     48.0    22.34   184.61   130.08   314.69    92.79    52.03    144.82

     49.0    22.81   192.56   130.08   322.64    96.37    52.03    148.40

     50.0    23.27   200.51   124.14   324.65    99.95    49.66    149.60

     51.0    23.74   208.46   117.54   326.00   103.52    47.02    150.54

     52.0    24.21   216.41   110.28   326.69   107.10    44.11    151.21

     53.0    24.67   224.36   102.37   326.72   110.68    40.95    151.62

     54.0    25.14   232.31    96.43   328.73   114.26    38.57    152.83

     55.0    25.60   240.26    92.47   332.73   117.83    36.99    154.82

     56.0    26.07   248.21    90.49   338.70   121.41    36.20    157.61

     57.0    26.53   256.15    90.49   346.64   124.99    36.20    161.18

     58.0    27.00   261.68    90.49   352.17   127.47    36.20    163.67

                                                                                

     AXIAL LOAD VS SETTLEMENT CURVES

     -------------------------------

        RESULT FROM TREND (AVERAGED) LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       2.6743E-02      1.4242E-05      1.4893E-03      1.0000E-05

       1.3372E-01      7.1212E-05      7.4465E-03      5.0000E-05

       2.6743E-01      1.4242E-04      1.4893E-02      1.0000E-04

       1.3417E+01      7.1274E-03      7.4465E-01      5.0000E-03

       2.0128E+01      1.0691E-02      1.1170E+00      7.5000E-03

       2.6839E+01      1.4256E-02      1.4893E+00      1.0000E-02

       6.7104E+01      3.5640E-02      3.7233E+00      2.5000E-02

       1.2903E+02      7.0515E-02      7.4465E+00      5.0000E-02

       1.6372E+02      1.0089E-01      1.1170E+01      7.5000E-02

       1.9487E+02      1.3084E-01      1.4893E+01      1.0000E-01

       2.7190E+02      2.9355E-01      3.6366E+01      2.5000E-01

       2.9521E+02      5.4777E-01      5.1730E+01      5.0000E-01

       2.9910E+02      6.7369E-01      5.8328E+01      6.2500E-01

       3.0501E+02      1.2505E+00      7.8274E+01      1.2000E+00

       3.1424E+02      2.4525E+00      8.7775E+01      2.4000E+00

        RESULT FROM UPPER-BOUND LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       3.8899E-02      1.6185E-05      2.2245E-03      1.0000E-05

       1.9450E-01      8.0923E-05      1.1123E-02      5.0000E-05

       3.8899E-01      1.6185E-04      2.2245E-02      1.0000E-04

       1.9547E+01      8.1055E-03      1.1123E+00      5.0000E-03

       2.9326E+01      1.2159E-02      1.6684E+00      7.5000E-03

       3.9101E+01      1.6212E-02      2.2245E+00      1.0000E-02

       9.7757E+01      4.0532E-02      5.5613E+00      2.5000E-02

       1.8412E+02      7.9390E-02      1.1123E+01      5.0000E-02

       2.2149E+02      1.1008E-01      1.6684E+01      7.5000E-02

       2.5008E+02      1.3964E-01      2.2245E+01      1.0000E-01
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       3.1295E+02      3.0077E-01      5.3992E+01      2.5000E-01

       3.2756E+02      5.5384E-01      6.8697E+01      5.0000E-01

       3.2968E+02      6.7942E-01      7.3881E+01      6.2500E-01

       3.3140E+02      1.2552E+00      8.6870E+01      1.2000E+00

       3.3457E+02      2.4559E+00      9.0037E+01      2.4000E+00

        RESULT FROM LOWER-BOUND LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       1.5407E-02      1.2420E-05      7.5408E-04      1.0000E-05

       7.7037E-02      6.2101E-05      3.7704E-03      5.0000E-05

       1.5407E-01      1.2420E-04      7.5408E-03      1.0000E-04

       7.7168E+00      6.2118E-03      3.7704E-01      5.0000E-03

       1.1578E+01      9.3182E-03      5.6556E-01      7.5000E-03

       1.5439E+01      1.2424E-02      7.5408E-01      1.0000E-02

       3.8601E+01      3.1062E-02      1.8852E+00      2.5000E-02

       7.6157E+01      6.1976E-02      3.7704E+00      5.0000E-02

       1.0727E+02      9.1878E-02      5.6556E+00      7.5000E-02

       1.3658E+02      1.2153E-01      7.5408E+00      1.0000E-01

       2.3046E+02      2.8629E-01      1.8739E+01      2.5000E-01

       2.6283E+02      5.4170E-01      3.4763E+01      5.0000E-01

       2.6672E+02      6.6765E-01      4.2775E+01      6.2500E-01

       2.7863E+02      1.2458E+00      6.9677E+01      1.2000E+00

       2.9346E+02      2.4490E+00      8.5060E+01      2.4000E+00
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Forward Abutment
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Project: CUY-17-13.50 Computed By: AKB Date: 7/9/2025

Structure: Forward Abutment Checked By: DMV Date: 7/12/2025

Shaft Diameter (D) 4 ft

Individual Shaft Perimeter 12.57 ft

Individual Shaft End Area 12.57 ft
2

Shaft Spacing 4.17 ft 1.04 diameters

Top of Shaft El. 710.0 ft

Design Bottom of Wall El. 696.0 ft Final grade - 5 feet for soil disturbance considerations

ⴄcohesive 1

ⴄgranular 0.8

φside cohesive 0.45

φtip cohesive 0.4

φside granular 0.55

φtip granular 0.5

Layer No. Top El. Bottom El.

Top Depth 

(ft)

Bottom 

Depth (ft)

φside cohesive*ⴄcohesive 0.45 Item 203 710.0 702.3 0 7.7

φtip cohesive*ⴄcohesive 0.4 2 702.3 696.3 7.7 13.7

φside granular*ⴄgranular 0.44 3 696.3 693.8 13.7 16.2

φtip granular*ⴄgranular 0.4 4 693.8 686.3 16.2 23.7

5 686.3 675.3 23.7 34.7

unfactored total resistance 6 675.3 645.8 34.7 64.2

7 645.8 633.3 64.2 76.7

8 633.3 602.8 76.7 107.2

9 602.8 587.8 107.2 122.2

Elevation (ft) Depth (ft) QS (tons) QB (tons)

Factored 

QS (tons)

Factored 

QB (tons) Qs (kips) QB (kips)

Factored 

QS (kips)

Factored 

QB (kips) QU (kips)

Factored QU 

(kips)

695 15 12.9 54.0 5.8 21.6 25.7 108.0 11.6 43.2 134 55

694 16 25.7 56.7 11.6 22.7 51.4 113.3 23.1 45.3 165 68

693 17 33.2 64.2 14.9 25.7 66.5 128.5 29.8 51.4 195 81

692 18 40.9 72.6 18.3 29.0 81.8 145.2 36.5 58.1 227 95

691 19 48.7 81.7 21.7 32.7 97.4 163.4 43.4 65.3 261 109

690 20 56.6 91.6 25.2 36.6 113.1 183.2 50.3 73.3 296 124

689 21 64.6 100.1 28.7 40.0 129.1 200.2 57.3 80.1 329 137

688 22 72.7 107.2 32.2 42.9 145.4 214.3 64.5 85.7 360 150

687 23 80.9 112.7 35.9 45.1 161.8 225.4 71.7 90.2 387 162

686 24 89.2 116.7 39.5 46.7 178.4 233.3 79.0 93.3 412 172

685 25 93.4 120.6 41.3 48.3 186.7 241.2 82.7 96.5 428 179

684 26 97.6 124.6 43.2 49.8 195.3 249.1 86.4 99.7 444 186

683 27 102.0 128.5 45.1 51.4 204.0 257.1 90.3 102.8 461 193

682 28 106.5 125.5 47.1 50.2 213.0 251.1 94.2 100.4 464 195

681 29 111.1 121.2 49.2 48.5 222.2 242.3 98.3 96.9 465 195

680 30 115.9 115.4 51.2 46.2 231.7 230.7 102.5 92.3 462 195

679 31 120.7 108.1 53.4 43.2 241.4 216.2 106.7 86.5 458 193

678 32 125.7 102.3 55.6 40.9 251.3 204.6 111.1 81.8 456 193

677 33 130.7 98.3 57.8 39.3 261.5 196.5 115.6 78.6 458 194

676 34 135.9 96.2 60.1 38.5 271.9 192.3 120.1 76.9 464 197

675 35 141.2 96.2 62.4 38.5 282.5 192.3 124.8 76.9 475 202

674 36 147.1 96.2 65.1 38.5 294.2 192.3 130.1 76.9 487 207

673 37 153.0 96.2 67.7 38.5 306.0 192.3 135.4 76.9 498 212

672 38 158.9 96.2 70.3 38.5 317.7 192.3 140.7 76.9 510 218

671 39 164.7 96.2 73.0 38.5 329.5 192.3 146.0 76.9 522 223

670 40 170.6 96.2 75.6 38.5 341.2 192.3 151.2 76.9 534 228

669 41 176.5 96.2 78.3 38.5 353.0 192.3 156.5 76.9 545 233

668 42 182.4 96.2 80.9 38.5 364.7 192.3 161.8 76.9 557 239

667 43 188.2 96.2 83.6 38.5 376.5 192.3 167.1 76.9 569 244

666 44 194.1 96.2 86.2 38.5 388.2 192.3 172.4 76.9 581 249

665 45 200.0 96.2 88.8 38.5 400.0 192.3 177.7 76.9 592 255

664 46 205.9 96.2 91.5 38.5 411.7 192.3 183.0 76.9 604 260

Used for input into SHAFT

unfactored side resistance

unfactored end bearing

Output from SHAFT Single Shaft Resistances

4' Diameter Drilled Shaft Axial Loading Analyses (Single Shaft with Group Efficiency Factors)
Axial loading calculations were performed using SHAFT software in accordance with the methods in AASHTO LRFD Article 10.8, 

per guidance in the ODOT GDM Sections 1306 and 1505. Group Efficiency Factors as determined from AASHTO LRFD Articles 

10.7.3.9 (cohesive soils) and 10.8.3.6.3 (granular soils) were applied to the resistance values from SHAFT.

Depths are referenced to the elevation of the top of the wall. As the soil within the uppermost 5 feet of the bottom of the wall 

is comprised of mixed granular and cohesive soils, the side resistance was excluded to 5 feet below final grade in the shaft 

resistance calculations.

Group Efficiency Factor for cohesive soils using a spacing of 1.04 diameters per AASHTO LRFD 10.7.3.9 with the pile 

cap not in firm contact with the ground and stiff surface soil

Group Efficiency Factor for granular soils using a spacing of 1.04 diameters per AASHTO LRFD 10.8.3.6.3 with a 

single row of shafts

AASHTO LRFD Table 10.5.5.2.4-1

Soil Profile (Referenced to Top of Wall)

�� =

�� =

�� = �� + �� 

Bottom of drilled shaft based
on the lateral analyses
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     =========================================================================

                      SHAFT Version 2023.9.05   

                          License ID : 226375637

                      License Type : (Network License)

                    VERTICALLY LOADED DRILLED SHAFT ANALYSIS

                        © 1987-2024 by Ensoft, Inc.   

                           All Rights Reserved               

                    This software is licensed for exclusive use by:

                              HDR, Inc.

                              SHAFT Global, Global License

     =========================================================================

     This model was prepared by:

     abaratta

     Path to file locations      : c:\pwworking\east01\d4381066\

     Name of input data file     : CUY-17 Fwd. Abt. B-002 Group.sf9d

     Name of output file         : CUY-17 Fwd. Abt. B-002 Group.sf9o

     Name of plot output file    : CUY-17 Fwd. Abt. B-002 Group.sf9p

     Name of runtime file        : CUY-17 Fwd. Abt. B-002 Group.sf9r

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  July 10, 2025     Time:  14:33:44

 

     CUY-17-13.50 Fwd. Abt. w/ Group Efficiency Factors                      

     PROPOSED DEPTH =      46.0 FT

     ----------------

     NUMBER OF LAYERS =    9

     ------------------

     WATER TABLE DEPTH =      11.0 FT.

     -------------------

     SOIL INFORMATION

     ---------------
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     LAYER NO  1----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 6.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.500E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 0.000E+00

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 8.310E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.500E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 7.700E+00

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  2----SAND

       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.650E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 2.000E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 7.700E+00

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.650E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 2.000E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.370E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.400E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  3----CLAY USING FHWA 1999
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       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.110E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 4.000E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.370E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.110E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 4.000E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.620E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  4----SAND

       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       PRECONSOLIDATION STRESS EXPONENT - M              = 8.000E-01

       OVER CONSOLIDATION RATIO - OCR                    = 4.865E+00  (*)

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.400E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.620E+01

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       PRECONSOLIDATION STRESS EXPONENT - M              = 8.000E-01

       OVER CONSOLIDATION RATIO - OCR                    = 3.896E+00  (*)

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.400E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 2.370E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.400E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  5----SAND
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       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 2.100E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 2.370E+01

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 2.100E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 3.470E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.400E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  6----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.700E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 3.470E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.700E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 6.420E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  7----CLAY USING FHWA 1999

       AT THE TOP
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       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.700E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 6.420E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.700E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 7.670E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  8----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.400E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.180E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 7.670E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.400E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.180E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.072E+02

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  9----CLAY USING FHWA 1999

       AT THE TOP
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       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.441E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 3.300E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.350E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.072E+02

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.441E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 3.300E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.350E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.222E+02

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

 

     (*) ESTIMATED BY THE PROGRAM BASED ON OTHER PARAMETERS

 

     INPUT DRILLED SHAFT INFORMATION

     ------------------------------

      MINIMUM SHAFT DIAMETER    =    4.000  FT.

      MAXIMUM SHAFT DIAMETER    =    4.000  FT.

      RATIO BASE/SHAFT DIAMETER =    0.000  FT.

      ANGLE OF BELL             =    0.000  DEG.

      IGNORED TOP PORTION       =   14.000  FT.

      IGNORED BOTTOM PORTION    =    0.000  FT.

      ELASTIC MODULUS, Ec       = 3.605E+06 LB/SQ IN

     COMPUTATION RESULTS

     -------------------

     - CASE ANALYZED      :     1

       VARIATION LENGTH   :     1

       VARIATION DIAMETER :     1
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     DRILLED SHAFT INFORMATION

     -------------------------

      DIAMETER OF STEM          =    4.000  FT.

      DIAMETER OF BASE          =    4.000  FT.

      END OF STEM TO BASE       =    0.000  FT.

      ANGLE OF BELL             =    0.000  DEG.

      IGNORED TOP PORTION       =   14.000  FT.

      IGNORED BOTTOM PORTION    =    0.000  FT.

      AREA OF ONE PERCENT STEEL =   18.098  SQ.IN.

      ELASTIC MODULUS, Ec       = 3.605E+06 LB/SQ IN

      VOLUME OF UNDERREAM       =    0.000  CU.YDS.

      SHAFT LENGTH              =   46.000  FT.

     PREDICTED RESULTS

     -----------------

     QS      = ULTIMATE SIDE RESISTANCE;

     QB      = ULTIMATE BASE RESISTANCE;

     WT      = WEIGHT OF DRILLED SHAFT (UPLIFT CAPACITY ONLY);

     QU      = TOTAL ULTIMATE RESISTANCE;

     LRFD QS = TOTAL SIDE FRICTION USING LRFD RESISTANCE FACTOR

               TO THE ULTIMATE SIDE RESISTANCE;

     LRFD QB = TOTAL BASE BEARING USING LRFD RESISTANCE FACTOR

               TO THE ULTIMATE BASE RESISTANCE

     LRFD QU = TOTAL CAPACITY WITH LRFD RESISTANCE FACTOR.

     LENGTH  VOLUME     QS      QB      QU     LRFD QS  LRFD QB   LRFD QU

      (FT)   (CU.YDS) (TONS)   (TONS)  (TONS)   (TONS)   (TONS)    (TONS)

     15.0     6.98    12.85    54.02    66.86     5.78    21.61     27.39

     16.0     7.45    25.69    56.66    82.35    11.56    22.66     34.22

     17.0     7.91    33.24    64.24    97.48    14.88    25.70     40.58

     18.0     8.38    40.90    72.58   113.48    18.25    29.03     47.29

     19.0     8.84    48.68    81.69   130.37    21.68    32.67     54.35

     20.0     9.31    56.57    91.58   148.16    25.15    36.63     61.78

     21.0     9.78    64.57   100.09   164.67    28.67    40.04     68.71

     22.0    10.24    72.68   107.15   179.84    32.24    42.86     75.10

     23.0    10.71    80.90   112.70   193.60    35.85    45.08     80.93

     24.0    11.17    89.22   116.66   205.88    39.51    46.66     86.18

     25.0    11.64    93.37   120.62   213.98    41.34    48.25     89.59

     26.0    12.10    97.63   124.57   222.21    43.22    49.83     93.05

     27.0    12.57   102.01   128.53   230.55    45.14    51.41     96.56

     28.0    13.03   106.51   125.54   232.05    47.12    50.21     97.34

     29.0    13.50   111.12   121.17   232.29    49.15    48.47     97.62

     30.0    13.96   115.85   115.37   231.23    51.23    46.15     97.38

     31.0    14.43   120.70   108.08   228.78    53.36    43.23     96.60

     32.0    14.90   125.66   102.31   227.97    55.55    40.92     96.47

     33.0    15.36   130.74    98.27   229.00    57.78    39.31     97.09

     34.0    15.83   135.93    96.15   232.08    60.07    38.46     98.53

     35.0    16.29   141.24    96.15   237.38    62.40    38.46    100.86

     36.0    16.76   147.11    96.15   243.26    65.05    38.46    103.50

     37.0    17.22   152.99    96.15   249.13    67.69    38.46    106.15

     38.0    17.69   158.86    96.15   255.01    70.33    38.46    108.79

     39.0    18.15   164.74    96.15   260.88    72.98    38.46    111.44

Ignored wall height and top 5'
of soil profile, as it is mixed
granular and cohesive.
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     40.0    18.62   170.61    96.15   266.76    75.62    38.46    114.08

     41.0    19.08   176.49    96.15   272.64    78.27    38.46    116.72

     42.0    19.55   182.37    96.15   278.51    80.91    38.46    119.37

     43.0    20.02   188.24    96.15   284.39    83.55    38.46    122.01

     44.0    20.48   194.12    96.15   290.26    86.20    38.46    124.66

     45.0    20.95   199.99    96.15   296.14    88.84    38.46    127.30

     46.0    21.41   205.87    96.15   302.01    91.49    38.46    129.94

                                                                                

     AXIAL LOAD VS SETTLEMENT CURVES

     -------------------------------

        RESULT FROM TREND (AVERAGED) LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       1.9823E-02      1.2209E-05      1.5824E-03      1.0000E-05

       9.9113E-02      6.1044E-05      7.9119E-03      5.0000E-05

       1.9823E-01      1.2209E-04      1.5824E-02      1.0000E-04

       9.9314E+00      6.1059E-03      7.9119E-01      5.0000E-03

       1.4901E+01      9.1594E-03      1.1868E+00      7.5000E-03

       1.9869E+01      1.2213E-02      1.5824E+00      1.0000E-02

       4.9677E+01      3.0533E-02      3.9560E+00      2.5000E-02

       9.6065E+01      6.0761E-02      7.9119E+00      5.0000E-02

       1.2519E+02      8.9019E-02      1.1868E+01      7.5000E-02

       1.5170E+02      1.1704E-01      1.5824E+01      1.0000E-01

       2.2245E+02      2.7584E-01      3.8638E+01      2.5000E-01

       2.4866E+02      5.2954E-01      5.4963E+01      5.0000E-01

       2.5451E+02      6.5558E-01      6.1974E+01      6.2500E-01

       2.6788E+02      1.2332E+00      8.3166E+01      1.2000E+00

       2.7763E+02      2.4349E+00      9.3261E+01      2.4000E+00

        RESULT FROM UPPER-BOUND LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       2.8400E-02      1.3170E-05      2.3636E-03      1.0000E-05

       1.4200E-01      6.5848E-05      1.1818E-02      5.0000E-05

       2.8400E-01      1.3170E-04      2.3636E-02      1.0000E-04

       1.4245E+01      6.5886E-03      1.1818E+00      5.0000E-03

       2.1371E+01      9.8835E-03      1.7727E+00      7.5000E-03

       2.8497E+01      1.3178E-02      2.3636E+00      1.0000E-02

       7.1244E+01      3.2946E-02      5.9089E+00      2.5000E-02

       1.3534E+02      6.5254E-02      1.1818E+01      5.0000E-02

       1.6922E+02      9.4057E-02      1.7727E+01      7.5000E-02

       1.9693E+02      1.2231E-01      2.3636E+01      1.0000E-01

       2.6115E+02      2.8107E-01      5.7367E+01      2.5000E-01

       2.7762E+02      5.3379E-01      7.2990E+01      5.0000E-01

       2.8147E+02      6.5952E-01      7.8499E+01      6.2500E-01

       2.8926E+02      1.2361E+00      9.2299E+01      1.2000E+00

       2.9262E+02      2.4367E+00      9.5664E+01      2.4000E+00
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        RESULT FROM LOWER-BOUND LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       1.1715E-02      1.1292E-05      8.0121E-04      1.0000E-05

       5.8574E-02      5.6459E-05      4.0061E-03      5.0000E-05

       1.1715E-01      1.1292E-04      8.0121E-03      1.0000E-04

       5.8623E+00      5.6462E-03      4.0061E-01      5.0000E-03

       8.7964E+00      8.4696E-03      6.0091E-01      7.5000E-03

       1.1730E+01      1.1293E-02      8.0121E-01      1.0000E-02

       2.9329E+01      2.8233E-02      2.0030E+00      2.5000E-02

       5.7952E+01      5.6399E-02      4.0061E+00      5.0000E-02

       8.1873E+01      8.4057E-02      6.0091E+00      7.5000E-02

       1.0454E+02      1.1160E-01      8.0121E+00      1.0000E-01

       1.8343E+02      2.7059E-01      1.9910E+01      2.5000E-01

       2.1968E+02      5.2530E-01      3.6936E+01      5.0000E-01

       2.2655E+02      6.5152E-01      4.5449E+01      6.2500E-01

       2.4650E+02      1.2303E+00      7.4032E+01      1.2000E+00

       2.6215E+02      2.4330E+00      9.0376E+01      2.4000E+00
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Project: CUY-17-13.50 Computed By: AKB Date: 7/10/2025

Structure: Forward Abutment Checked By: DMV Date: 7/12/2025

Abutment Geometry Soil Profile

Layer No. Top El. Bottom El.

Top Depth 

(ft)

Bottom 

Depth (ft) Su (psf)

4 ft 3 696 693.8 0 2.2 4000

Shaft Spacing 4.17 ft 4 693.8 686.3 2.2 9.7 0

4 ft 5 686.3 675.3 9.7 20.7 0

136.25 ft 6 675.3 645.8 20.7 50.2 1700

33 7 645.8 633.3 50.2 62.7 2700

696.0 ft 8 633.3 602.8 62.7 93.2 1400

0.45 9 602.8 587.8 93.2 108.2 3300

0.4

0.55

0.5

Block Failure/Equivalent Pier Calculations in Cohesive Layers

AASHTO LRFD Eq. C10.7.3.9-1 (Split into side and tip resistance)

AASHTO LRFD Eq. C10.7.3.9-2

AASHTO LRFD Eq. C10.7.3.9-3

Elevation (ft) Depth (Z, ft) Su (psf) Su (psf) Nc

Cohesive 

Incremental 

Qs (kips)

Cohesive 

QB (kips)

Cohesive 

Incremental 

Qs/Shaft 

(kips)

Cohesive 

QB/Shaft 

(kips)

Granular 

Incremental 

Qs/Shaft 

(kips)

Granular 

QB/Shaft 

(kips)

Incremental 

Qs/Shaft 

(kips)

Factored 

Incremental 

Qs/Shaft 

(kips)

Cumulative 

Qs/Shaft 

(kips)

Factored 

Cumulative 

Qs/Shaft 

(kips)

Factored 

QB/Shaft 

(kips)

Factored 

QU/Shaft 

(kips)

695 1 4000 4000 5.28 1122 11512 34 349 N/A N/A 34.0 15.3 34.0 15.3 139.5 155

694 2 4000 4000 5.53 1122 12060 34 365 N/A N/A 34.0 15.3 68.0 30.6 146.2 177

693 3 0 2667 5.78 N/A N/A N/A N/A 15.1 128.5 15.1 6.6 83.1 37.2 51.4 89

692 4 0 2000 6.04 N/A N/A N/A N/A 15.3 145.2 15.3 6.7 98.4 44.0 58.1 102

691 5 0 1600 6.29 N/A N/A N/A N/A 15.6 163.4 15.6 6.9 114.0 50.8 65.3 116

690 6 0 1333 6.54 N/A N/A N/A N/A 15.8 183.2 15.8 6.9 129.8 57.8 73.3 131

689 7 0 1143 6.79 N/A N/A N/A N/A 16.0 200.2 16.0 7.0 145.8 64.8 80.1 145

688 8 0 1000 7.04 N/A N/A N/A N/A 16.2 214.3 16.2 7.1 162.0 72.0 85.7 158

687 9 0 889 7.29 N/A N/A N/A N/A 16.4 225.4 16.4 7.2 178.4 79.2 90.2 169

686 10 0 800 7.54 N/A N/A N/A N/A 16.6 233.3 16.6 7.3 195.1 86.5 93.3 180

685 11 0 727 7.54 N/A N/A N/A N/A 8.3 241.2 8.3 3.7 203.4 90.2 96.5 187

684 12 0 667 7.54 N/A N/A N/A N/A 8.5 249.1 8.5 3.8 211.9 93.9 99.7 194

683 13 0 615 7.54 N/A N/A N/A N/A 8.8 257.1 8.8 3.8 220.6 97.8 102.8 201

682 14 0 571 7.54 N/A N/A N/A N/A 9.0 251.1 9.0 4.0 229.6 101.7 100.4 202

681 15 0 533 7.54 N/A N/A N/A N/A 9.2 242.3 9.2 4.1 238.9 105.8 96.9 203

680 16 0 500 7.54 N/A N/A N/A N/A 9.5 230.7 9.5 4.2 248.3 109.9 92.3 202

679 17 0 471 7.54 N/A N/A N/A N/A 9.7 216.2 9.7 4.3 258.0 114.2 86.5 201

678 18 0 444 7.54 N/A N/A N/A N/A 9.9 204.6 9.9 4.4 267.9 118.6 81.8 200

677 19 0 421 7.54 N/A N/A N/A N/A 10.2 196.5 10.2 4.5 278.1 123.0 78.6 202

676 20 0 400 7.54 N/A N/A N/A N/A 10.4 192.3 10.4 4.6 288.5 127.6 76.9 205

675 21 1700 462 7.54 130 6990 3.9 211.8 N/A N/A 3.9 1.8 292.4 129.4 84.7 214

674 22 1700 518 7.54 145 6990 4.4 211.8 N/A N/A 4.4 2.0 296.8 131.4 84.7 216

673 23 1700 570 7.54 160 6990 4.8 211.8 N/A N/A 4.8 2.2 301.7 133.5 84.7 218

672 24 1700 617 7.54 173 6990 5.2 211.8 N/A N/A 5.2 2.4 306.9 135.9 84.7 221

671 25 1700 660 7.54 185 6990 5.6 211.8 N/A N/A 5.6 2.5 312.5 138.4 84.7 223

670 26 1700 700 7.54 196 6990 6.0 211.8 N/A N/A 6.0 2.7 318.5 141.1 84.7 226

669 27 1700 737 7.54 207 6990 6.3 211.8 N/A N/A 6.3 2.8 324.7 143.9 84.7 229

668 28 1700 771 7.54 216 6990 6.6 211.8 N/A N/A 6.6 3.0 331.3 146.9 84.7 232

667 29 1700 803 7.54 225 6990 6.8 211.8 N/A N/A 6.8 3.1 338.1 150.0 84.7 235

666 30 1700 833 7.54 234 6990 7.1 211.8 N/A N/A 7.1 3.2 345.2 153.1 84.7 238

665 31 1700 861 7.54 242 6990 7.3 211.8 N/A N/A 7.3 3.3 352.5 156.4 84.7 241

664 32 1700 888 7.54 249 6990 7.5 211.8 N/A N/A 7.5 3.4 360.1 159.8 84.7 245

undrained shear strength at the base of the group (ksf)

average undrained shear strength along the depth of penetration of the piles 

(ksf)

Cohesive (Block Failure) Values

Granular Values from 

SHAFT Combined Cohesive and Granular Values

Design Bottom of Wall Elevation

φside cohesive

AASHTO LRFD Table 10.5.5.2.4-1
φtip cohesive

φside granular

φtip granular

Number of  Shafts

4' Diameter Drilled Shaft Group Capacity End Bearing Analyses (Block Failure/Equivalent Pier)
Block failure calculations consider a single row of tangent drilled shafts across 

the abutment and wingwall width as discussed in AASHTO LRFD Section 

10.7.3.9 per guidance in the ODOT GDM Section 1505. The block 

failure/equivalent pier resistances were only performed within cohesive 

layers, as AASHTO indicates the nominal resistances of the individual piles 

controls the group resistance in cohesionless soils. The total block 

foundation/equivalent pier resistance was divided by the number of shafts to 

determine the resistance per shaft.

Depths are referenced to the elevation at the bottom of the wall. As the soil 

within the uppermost 5 feet of the bottom of the wall is comprised of mixed 

granular and cohesive soils, the side resistance was excluded to 5 feet below 

final grade in the shaft resistance calculations.

Shaft Diameter (D)

Abutment Width (X)

Abutment Length (Y)

�� = �	
��


��� 
�

�
≤ 2.5, 
� = 5 1 +

�.��

�
1 +

�.��

�

��� 
�

�
> 2.5, 
� = 7.5 1 +

�.��

�

�
 =

�
̅ =

�� = 2� + 2	 ��


Bottom of drilled shaft based
on the lateral analyses
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Project: CUY-17-13.50 Computed By: AKB Date: 7/10/2025

Structure: Forward Abutment Checked By: DMV Date: 7/12/2025

Shaft Diameter (D) 4 ft

Shaft Perimeter 12.57 ft

Shaft Spacing 4.17 ft

Abutment Length 136.25 ft

Number of Shafts 33

Top of Shaft El. 710.0 ft

φside cohesive 0.45

φtip cohesive 0.4

φside granular 0.55

φtip granular 0.5

unfactored total resistance

Factored Unit Axial Load (from HDR Structures) 29.22 Required Shaft Length 30 ft

Factored Axial Load per Shaft 122

Elevation (ft) Depth (ft) QS (tons)

Factored QS 

(tons)

Factored 

Qu (kips)

No Group 

Efficiency

Group 

Efficiency

Block 

Failure

Design 

Value

695 15 12.85 5.78 12 12 55 155 12

694 16 25.69 11.56 23 23 68 177 23

693 17 33.24 15.71 31 31 81 89 31

692 18 40.9 19.93 40 40 95 102 40

691 19 48.68 24.21 48 48 109 116 48

690 20 56.57 28.55 57 57 124 131 57

689 21 64.57 32.95 66 66 137 145 66

688 22 72.68 37.41 75 75 150 158 75

687 23 80.9 41.92 84 84 162 169 84

686 24 89.22 46.5 93 93 172 180 93

685 25 93.37 48.78 98 98 179 187 98

684 26 97.63 51.13 102 102 186 194 102

683 27 102.01 53.54 107 107 193 201 107

682 28 106.51 56.01 112 112 195 202 112

681 29 111.12 58.55 117 117 195 203 117

680 30 115.85 61.15 122 122 195 202 122

679 31 120.7 63.81 128 128 193 201 128

678 32 125.66 66.54 133 133 193 200 133

677 33 130.74 69.34 139 139 194 202 139

676 34 135.93 72.19 144 144 197 205 144

675 35 141.24 75.11 150 150 202 214 150

674 36 147.11 77.76 156 156 207 216 156

673 37 152.99 80.4 161 161 212 218 161

672 38 158.86 83.04 166 166 218 221 166

671 39 164.74 85.69 171 171 223 223 171

670 40 170.61 88.33 177 177 228 226 177

669 41 176.49 90.98 182 182 233 229 182

668 42 182.37 93.62 187 187 239 232 187

667 43 188.24 96.26 193 193 244 235 193

666 44 194.12 98.91 198 198 249 238 198

665 45 199.99 101.55 203 203 255 241 203

664 46 205.87 104.2 208 208 260 245 208

Output from SHAFT (No 

Group Efficiency, Side 

Resistance Only) Factored QU Values per Shaft (kips)

4' Diameter Drilled Shaft Axial Loading Analyses (Single Shaft with No Efficiency Factors)
Axial loading calculations were performed using SHAFT software in accordance with the methods in AASHTO LRFD 

Article 10.8, per guidance in the ODOT GDM Sections 1306 and 1505, considering side resistance only. These were 

compared to the per-shaft values calcuated for a single shaft considering group effects and a single shaft considering 

block failure. The lowest value was used for determination of the required shaft length.

Depths are referenced to the elevation of the top of the wall. As the soil within the uppermost 5 feet of the bottom of 

the wall is comprised of mixed granular and cohesive soils, the side resistance was excluded to 5 feet below final grade 

in the shaft resistance calculations.

AASHTO LRFD Table 

10.5.5.2.4-1

unfactored side resistance

unfactored end bearing�� =

�� =

�� = �� + ��  

Bottom of drilled shaft based
on the lateral analyses

Required shaft length is
less than that required for
lateral support (40 ft).
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     CUY-17-13.50 Fwd. Abt. w/o Group Efficiency Factors                     

     PROPOSED DEPTH =      46.0 FT

     ----------------

     NUMBER OF LAYERS =    9

     ------------------

     WATER TABLE DEPTH =      11.0 FT.

     -------------------

     SOIL INFORMATION

     ---------------
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     LAYER NO  1----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 6.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.500E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 0.000E+00

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 8.310E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.500E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 7.700E+00

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  2----SAND

       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.650E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 2.000E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 7.700E+00

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.650E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 2.000E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.370E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 5.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 5.000E-01

     LAYER NO  3----CLAY USING FHWA 1999
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       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.110E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 4.000E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.370E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.110E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 4.000E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.620E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  4----SAND

       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       PRECONSOLIDATION STRESS EXPONENT - M              = 8.000E-01

       OVER CONSOLIDATION RATIO - OCR                    = 4.865E+00  (*)

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.400E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.620E+01

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       PRECONSOLIDATION STRESS EXPONENT - M              = 8.000E-01

       OVER CONSOLIDATION RATIO - OCR                    = 3.896E+00  (*)

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 1.400E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 2.370E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 5.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 5.000E-01

     LAYER NO  5----SAND
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       AT THE TOP

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 2.100E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 2.370E+01

       AT THE BOTTOM

       SIDE FRICTION PROCEDURE, FHWA GEC10 METHOD

       OVER CONSOLIDATION RATIO - OCR                    = 1.000E+00     

       INTERNAL FRICTION ANGLE, DEG.                     = 3.300E+01     

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 2.100E+01

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.250E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 3.470E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 5.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 5.000E-01

     LAYER NO  6----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.700E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 3.470E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.700E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.200E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 6.420E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  7----CLAY USING FHWA 1999

       AT THE TOP

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.700E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 6.420E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 2.700E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.220E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 7.670E+01

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  8----CLAY USING FHWA 1999

       AT THE TOP

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.400E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.180E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 7.670E+01

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.500E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 1.400E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.180E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.072E+02

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

     LAYER NO  9----CLAY USING FHWA 1999

       AT THE TOP
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       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.441E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 3.300E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.350E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.072E+02

       AT THE BOTTOM

       STRENGTH REDUCTION FACTOR-ALPHA                   = 5.441E-01  (*)

       END BEARING COEFFICIENT-Nc                        = 9.000E+00  (*)

       UNDRAINED SHEAR STRENGTH, LB/SQ FT                = 3.300E+03

       BLOWS PER FOOT FROM STANDARD PENETRATION TEST     = 0.000E+00

       SOIL UNIT WEIGHT, LB/CU FT                        = 1.350E+02

       MAXIMUM LOAD TRANSFER FOR SOIL, LB/SQ FT          = No Limit

       DEPTH, FT                                         = 1.222E+02

       LRFD RESISTANCE FACTOR (SIDE FRICTION)            = 4.500E-01

       LRFD RESISTANCE FACTOR (TIP RESISTANCE)           = 4.000E-01

 

     (*) ESTIMATED BY THE PROGRAM BASED ON OTHER PARAMETERS

 

     INPUT DRILLED SHAFT INFORMATION

     ------------------------------

      MINIMUM SHAFT DIAMETER    =    4.000  FT.

      MAXIMUM SHAFT DIAMETER    =    4.000  FT.

      RATIO BASE/SHAFT DIAMETER =    0.000  FT.

      ANGLE OF BELL             =    0.000  DEG.

      IGNORED TOP PORTION       =   14.000  FT.

      IGNORED BOTTOM PORTION    =    0.000  FT.

      ELASTIC MODULUS, Ec       = 3.605E+06 LB/SQ IN

     COMPUTATION RESULTS

     -------------------

     - CASE ANALYZED      :     1

       VARIATION LENGTH   :     1

       VARIATION DIAMETER :     1

Ignored wall height and top 5'
of soil profile, as it is mixed
granular and cohesive.

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



     DRILLED SHAFT INFORMATION

     -------------------------

      DIAMETER OF STEM          =    4.000  FT.

      DIAMETER OF BASE          =    4.000  FT.

      END OF STEM TO BASE       =    0.000  FT.

      ANGLE OF BELL             =    0.000  DEG.

      IGNORED TOP PORTION       =   14.000  FT.

      IGNORED BOTTOM PORTION    =    0.000  FT.

      AREA OF ONE PERCENT STEEL =   18.098  SQ.IN.

      ELASTIC MODULUS, Ec       = 3.605E+06 LB/SQ IN

      VOLUME OF UNDERREAM       =    0.000  CU.YDS.

      SHAFT LENGTH              =   46.000  FT.

     PREDICTED RESULTS

     -----------------

     QS      = ULTIMATE SIDE RESISTANCE;

     QB      = ULTIMATE BASE RESISTANCE;

     WT      = WEIGHT OF DRILLED SHAFT (UPLIFT CAPACITY ONLY);

     QU      = TOTAL ULTIMATE RESISTANCE;

     LRFD QS = TOTAL SIDE FRICTION USING LRFD RESISTANCE FACTOR

               TO THE ULTIMATE SIDE RESISTANCE;

     LRFD QB = TOTAL BASE BEARING USING LRFD RESISTANCE FACTOR

               TO THE ULTIMATE BASE RESISTANCE

     LRFD QU = TOTAL CAPACITY WITH LRFD RESISTANCE FACTOR.

     LENGTH  VOLUME     QS      QB      QU     LRFD QS  LRFD QB   LRFD QU

      (FT)   (CU.YDS) (TONS)   (TONS)  (TONS)   (TONS)   (TONS)    (TONS)

     15.0     6.98    12.85    54.02    66.86     5.78    21.61     27.39

     16.0     7.45    25.69    56.66    82.35    11.56    28.33     39.89

     17.0     7.91    33.24    64.24    97.48    15.71    32.12     47.83

     18.0     8.38    40.90    72.58   113.48    19.93    36.29     56.22

     19.0     8.84    48.68    81.69   130.37    24.21    40.84     65.05

     20.0     9.31    56.57    91.58   148.16    28.55    45.79     74.34

     21.0     9.78    64.57   100.09   164.67    32.95    50.05     82.99

     22.0    10.24    72.68   107.15   179.84    37.41    53.58     90.98

     23.0    10.71    80.90   112.70   193.60    41.92    56.35     98.27

     24.0    11.17    89.22   116.66   205.88    46.50    58.33    104.83

     25.0    11.64    93.37   120.62   213.98    48.78    60.31    109.09

     26.0    12.10    97.63   124.57   222.21    51.13    62.29    113.42

     27.0    12.57   102.01   128.53   230.55    53.54    64.27    117.81

     28.0    13.03   106.51   125.54   232.05    56.01    62.77    118.78

     29.0    13.50   111.12   121.17   232.29    58.55    60.59    119.13

     30.0    13.96   115.85   115.37   231.23    61.15    57.69    118.84

     31.0    14.43   120.70   108.08   228.78    63.81    54.04    117.85

     32.0    14.90   125.66   102.31   227.97    66.54    51.15    117.70

     33.0    15.36   130.74    98.27   229.00    69.34    49.13    118.47

     34.0    15.83   135.93    96.15   232.08    72.19    48.07    120.27

     35.0    16.29   141.24    96.15   237.38    75.11    38.46    113.57

     36.0    16.76   147.11    96.15   243.26    77.76    38.46    116.21

     37.0    17.22   152.99    96.15   249.13    80.40    38.46    118.86

     38.0    17.69   158.86    96.15   255.01    83.04    38.46    121.50

     39.0    18.15   164.74    96.15   260.88    85.69    38.46    124.15
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     40.0    18.62   170.61    96.15   266.76    88.33    38.46    126.79

     41.0    19.08   176.49    96.15   272.64    90.98    38.46    129.43

     42.0    19.55   182.37    96.15   278.51    93.62    38.46    132.08

     43.0    20.02   188.24    96.15   284.39    96.26    38.46    134.72

     44.0    20.48   194.12    96.15   290.26    98.91    38.46    137.37

     45.0    20.95   199.99    96.15   296.14   101.55    38.46    140.01

     46.0    21.41   205.87    96.15   302.01   104.20    38.46    142.65

                                                                                

     AXIAL LOAD VS SETTLEMENT CURVES

     -------------------------------

        RESULT FROM TREND (AVERAGED) LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       1.9823E-02      1.2209E-05      1.5824E-03      1.0000E-05

       9.9113E-02      6.1044E-05      7.9119E-03      5.0000E-05

       1.9823E-01      1.2209E-04      1.5824E-02      1.0000E-04

       9.9314E+00      6.1059E-03      7.9119E-01      5.0000E-03

       1.4901E+01      9.1594E-03      1.1868E+00      7.5000E-03

       1.9869E+01      1.2213E-02      1.5824E+00      1.0000E-02

       4.9677E+01      3.0533E-02      3.9560E+00      2.5000E-02

       9.6065E+01      6.0761E-02      7.9119E+00      5.0000E-02

       1.2519E+02      8.9019E-02      1.1868E+01      7.5000E-02

       1.5170E+02      1.1704E-01      1.5824E+01      1.0000E-01

       2.2245E+02      2.7584E-01      3.8638E+01      2.5000E-01

       2.4866E+02      5.2954E-01      5.4963E+01      5.0000E-01

       2.5451E+02      6.5558E-01      6.1974E+01      6.2500E-01

       2.6788E+02      1.2332E+00      8.3166E+01      1.2000E+00

       2.7763E+02      2.4349E+00      9.3261E+01      2.4000E+00

        RESULT FROM UPPER-BOUND LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       2.8400E-02      1.3170E-05      2.3636E-03      1.0000E-05

       1.4200E-01      6.5848E-05      1.1818E-02      5.0000E-05

       2.8400E-01      1.3170E-04      2.3636E-02      1.0000E-04

       1.4245E+01      6.5886E-03      1.1818E+00      5.0000E-03

       2.1371E+01      9.8835E-03      1.7727E+00      7.5000E-03

       2.8497E+01      1.3178E-02      2.3636E+00      1.0000E-02

       7.1244E+01      3.2946E-02      5.9089E+00      2.5000E-02

       1.3534E+02      6.5254E-02      1.1818E+01      5.0000E-02

       1.6922E+02      9.4057E-02      1.7727E+01      7.5000E-02

       1.9693E+02      1.2231E-01      2.3636E+01      1.0000E-01

       2.6115E+02      2.8107E-01      5.7367E+01      2.5000E-01

       2.7762E+02      5.3379E-01      7.2990E+01      5.0000E-01

       2.8147E+02      6.5952E-01      7.8499E+01      6.2500E-01

       2.8926E+02      1.2361E+00      9.2299E+01      1.2000E+00

       2.9262E+02      2.4367E+00      9.5664E+01      2.4000E+00
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        RESULT FROM LOWER-BOUND LINE

        TOP  LOAD     TOP MOVEMENT       TIP LOAD      TIP  MOVEMENT

           TON             IN.              TON            IN.

       1.1715E-02      1.1292E-05      8.0121E-04      1.0000E-05

       5.8574E-02      5.6459E-05      4.0061E-03      5.0000E-05

       1.1715E-01      1.1292E-04      8.0121E-03      1.0000E-04

       5.8623E+00      5.6462E-03      4.0061E-01      5.0000E-03

       8.7964E+00      8.4696E-03      6.0091E-01      7.5000E-03

       1.1730E+01      1.1293E-02      8.0121E-01      1.0000E-02

       2.9329E+01      2.8233E-02      2.0030E+00      2.5000E-02

       5.7952E+01      5.6399E-02      4.0061E+00      5.0000E-02

       8.1873E+01      8.4057E-02      6.0091E+00      7.5000E-02

       1.0454E+02      1.1160E-01      8.0121E+00      1.0000E-01

       1.8343E+02      2.7059E-01      1.9910E+01      2.5000E-01

       2.1968E+02      5.2530E-01      3.6936E+01      5.0000E-01

       2.2655E+02      6.5152E-01      4.5449E+01      6.2500E-01

       2.4650E+02      1.2303E+00      7.4032E+01      1.2000E+00

       2.6215E+02      2.4330E+00      9.0376E+01      2.4000E+00
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Drilled Shaft
Downdrag
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Baratta, Alma

From: Wroten, Jacob

Sent: Wednesday, March 19, 2025 9:21 AM

To: Baratta, Alma

Cc: Voegele, Douglas M.; Shaner, Joanne

Subject: RE: CUY-17 Tangent Drilled Shaft Wall

Alma, 

 

Here are the max dead/sustained loading from the abutment for factored and service load combinations.   

 

 

Here are the loads per our conversation yesterday about the construction case where the contractor backfills up 

to the beam seat before they construct the superstructure.   

 

Factored: 

M = -2.45 kft/ft   

Vert = 7.47 k/ft 

Horz = 1.21 k/ft 

 

Service: 

M = -1.73 kft/ft   

Vert = 5.91k/ft 

Horz = 0.81 k/ft 

 

Note the negative moment means it is acting opposite of the final condition moments and is bending in the 

direction of the retained soil.  This is because the vertical soil on the heel causes a higher moment then the 

moment due to lateral earth pressure.    

 

Let me know if you need anything else.   

 

Thanks, 

Jacob 

 

Jacob Wroten, PE 

D 216.912.4250  M 216.659.0730 

hdrinc.com/follow-us 

Permanent sustained load
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Project: CUY-17-13.50
PID: 112998
SME Project No.: 088549.00
Prepared by: Brendan P. Lieske, PE
Date: 10/31/24

Rear Abutment Settlement Analysis
Based on B-003-0-22 Profile

Units plf lb
ft

psf lb
ft 2

pcf lb
ft3

psi lb
in2

kip 1000 lb klf kip
ft

ksf kip
ft 2

kcf kip
ft3

tlf ton
ft

tsf ton
ft2

ksi kip
in2

kci kip
in3

Settlement Analysis, in accordance with LRFD 11.6.2, following the Hough Method from 
LRFD 10.6.2.4.2b for cohesionless soils and LRFD 10.6.2.4.3 for cohesive soils

ElevRoad 723.3 ft

ElevTOP 713 ft Elevation at top of SPL wall at rear abutment

ElevGS 706.0 ft Existing Elevation of Ground Surface at Piles

r 125 pcf Unit Weight of Retained Soil Layer

B 20 ft Approximate width of embankment for Boussinesq Contours.  
Based on 2V:1H zone of influence below abutment footing.

Docusign Envelope ID: 599C75CE-0DFB-4DDD-B809-3999487E66CA

From SME Stage 3 Structure Foundation
Evaluation Report, November 22, 2024
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Surface =-ElevRoad ElevGS r 2.162 ksf

Change in Stress at each layer is based on Bouessinesq stress contours for an 
infinitely long, uniformly loaded foundation (L/B > 5).  

Assume groundwater at bottom of abutment footing

Layer 1, Elev 706.0 to 703.4 feet, Very Stiff A-6a

Layer 2, Elev 703.4 to 694.6 feet, Medium Dense A-3a

Layer 3, Elev 694.6 to 687.6 feet, Medium Dense A-3a

Layer 4, Elev 687.6 to 674.6 feet, Medium Dense A-4b

Layer 5, Elev 674.6 to 654.6 feet, Medium Stiff to Stiff A-4b

Layer 6, Elev 654.6 to 643.8 feet, Stiff A-6a

Layer 7, Elev 643.8 to 604.6 feet, Stiff to Very Stiff A-4b

Layer 1, Elev 706.0 to 703.4 feet, Very Stiff A-6a

h1 =-706.0 ft 703.4 ft 2.6 ft 1 122 pcf LL1 38

w1 .26 d1 =1

+1 w1
96.825 pcf Gs 2.72 w 62.4 pcf

e01 =-
Gs w

d1
1 0.753 Cr1 =0.1 .009 -LL1 10 0.025

01' =-1 w
h1

2
0.077 ksf Initial Effective Stress at 

midpoint of layer

z1 =
h1

2
1.3 ft depth from bottom of embankment 

to midpoint of layer

Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft
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1 =atan -b
z1

-1.442 1 =-atan b
z1

1 2.883

1 =Surface +1 sin 1 cos +1 2 1 2.161 ksf

1 =
Cr1

+1 e01
h1 log

+01 1

01'
0.655 in percentchange =1

01'
27.9

Layer 2, Elev 703.4 to 694.6 feet, Medium Dense A-3a

h2 =-703.4 ft 694.6 ft 8.8 ft 2 125 pcf Estimated based on ODOT 
GDM Table 400-4

N60L2 18 Avg. N60 for this layer

02' =++01' -1 w
h1

2
-2 w

h2

2
0.43 ksf Initial Effective Stress at 

midpoint of layer

N160L2 =N60L2 .77 log 40 ksf
02'

27.279

C'2 70 Based on LRFD Figure 10.6.2.4.2b-1

z2 =-ElevGS -703.4 ft
h2

2
7 ft depth from bottom of 

embankment to midpoint of layer

2 =atan -b
z2

-0.96 2 =-atan b
z2

2 1.92

2 =Surface +2 sin 2 cos +2 2 2 1.968 ksf

2 =h2
1

C'2
log

+02 2

02'
1.126 in percentchange =2

02'
4.574

Layer 3, Elev 694.6 to 687.6 feet, Medium Dense A-3a

h3 =-694.6 ft 687.6 ft 7 ft 3 122 pcf Estimated based on ODOT 
GDM Table 400-4

N60L3 14 Avg. N60 for this layer

03' =++02' -2 w
h2

2
-3 w

h3

2
0.914 ksf Initial Effective Stress at 

midpoint of layer

Docusign Envelope ID: 599C75CE-0DFB-4DDD-B809-3999487E66CA

From SME Stage 3 Structure Foundation
Evaluation Report, November 22, 2024
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N160L3 =N60L3 .77 log 40 ksf
03'

17.689

C'3 53 Based on LRFD Figure 10.6.2.4.2b-1

z3 =-ElevGS -694.6 ft
h3

2
14.9 ft depth from bottom of 

embankment to midpoint of layer

3 =atan -b
z3

-0.591 3 =-atan b
z3

3 1.182

3 =Surface +3 sin 3 cos +3 2 3 1.451 ksf

3 =h3
1

C'3
log

+03 3

03'
0.654 in percentchange =3

03'
1.587

Layer 4, Elev 687.6 to 674.6 feet, Medium Dense A-4b

h4 =-687.6 ft 674.6 ft 13 ft 4 125 pcf Estimated based on ODOT 
GDM Table 400-4

N60L4 18 Avg. N60 for this layer

04' =++03' -3 w
h3

2
-4 w

h4

2
1.53 ksf Initial Effective Stress at 

midpoint of layer

N160L4 =N60L4 .77 log 40 ksf
04'

19.645

C'4 40 Based on LRFD Figure 10.6.2.4.2b-1

z4 =-ElevGS -687.6 ft
h4

2
24.9 ft depth from bottom of 

embankment to midpoint of layer

4 =atan -b
z4

-0.382 4 =-atan b
z4

4 0.764

4 =Surface +4 sin 4 cos +4 2 4 1.002 ksf

4 =h4
1

C'4
log

+04 4

04'
0.853 in percentchange =4

04'
0.655

Docusign Envelope ID: 599C75CE-0DFB-4DDD-B809-3999487E66CA

From SME Stage 3 Structure Foundation
Evaluation Report, November 22, 2024
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Layer 5a, Elev 674.6 to 664.6 feet, Medium Stiff to Stiff A-4b

h5a =-674.6 ft 664.6 ft 10 ft 5 120 pcf LL5 30

w5 .26 d5 =5

+1 w5
95.238 pcf Gs 2.72

e05 =-
Gs w

d5
1 0.782

Cr5 =0.1 .009 -LL5 10 0.018

05a' =++04' -4 w
h4

2
-5 w

h5a

2
2.225 ksf Initial Effective Stress at 

midpoint of layer

z5a =-ElevGS -674.6 ft
h5a

2
36.4 ft depth from bottom of embankment 

to midpoint of layer

5a =atan -b
z5a

-0.268 5a =-atan b
z5a

5a 0.536

5a =Surface +5a sin 5a cos +5a 2 5a 0.721 ksf

5a =
Cr5

+1 e05
h5a log

+05a 5a

05a'
0.148 in percentchange =5a

05a'
0.324

Layer 5b, Elev 664.6 to 654.6 feet, Medium Stiff to Stiff A-4b

h5b =-664.6 ft 654.6 ft 10 ft

05b' =++05a' -5 w h5a -5 w
h5b

2
3.089 ksf Initial Effective Stress at 

midpoint of layer

z5b =-ElevGS -664.6 ft
h5b

2
46.4 ft depth from bottom of embankment to 

midpoint of layer

5b =atan -b
z5b

-0.212 5b =-atan b
z5b

5b 0.425

5b =Surface +5b sin 5b cos +5b 2 5b 0.576 ksf

5b =
Cr5

+1 e05
h5b log

+05b 5b

05b'
0.09 in percentchange =5b

05b'
0.186
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Layer 6, Elev 654.6 to 643.8 feet, Stiff A-6a

h6 =-654.6 ft 643.8 ft 10.8 ft 6 118 pcf LL6 40

w6 .33 d6 =6

+1 w6
88.722 pcf Gs 2.72

e06 =-
Gs w

d6
1 0.913

Cr6 =0.1 .009 -LL6 10 0.027

06' =++05b' -5 w
h5b

2
-6 w

h6

2
3.677 ksf Initial Effective Stress at 

midpoint of layer

z6 =-ElevGS -654.6 ft
h6

2
56.8 ft depth from bottom of embankment to 

midpoint of layer

6 =atan -b
z6

-0.174 6 =-atan b
z6

6 0.349

6 =Surface +6 sin 6 cos +6 2 6 0.475 ksf

6 =
Cr6

+1 e06
h6 log

+06 6

06'
0.097 in percentchange =6

06'
0.129

Layer 7a, Elev 643.8 to 633.8 feet, Stiff to Very Stiff A-4b

h7a =-643.8 ft 633.8 ft 10 ft 7 120 pcf LL7 25

w7 .26 d7 =7

+1 w7
95.238 pcf Gs 2.72

e07 =-
Gs w

d7
1 0.782

Cr7 =0.1 .009 -LL7 10 0.014

07a' =++06' -6 w
h6

2
-7 w

h7a

2
4.265 ksf Initial Effective Stress at 

midpoint of layer
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z7a =-ElevGS -643.8 ft
h7a

2
67.2 ft depth from bottom of embankment to 

midpoint of layer

7a =atan -b
z7a

-0.148 7a =-atan b
z7a

7a 0.295

7a =Surface +7a sin 7a cos +7a 2 7a 0.404 ksf

7a =
Cr7

+1 e07
h7a log

+07a 7a

07a'
0.036 in percentchange =7a

07a'
0.095

Percent change in stress at 10%, so end analysis here

Docusign Envelope ID: 599C75CE-0DFB-4DDD-B809-3999487E66CA

From SME Stage 3 Structure Foundation
Evaluation Report, November 22, 2024

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Total Settlement (including granular layers)

ST =+++++++1 2 3 4 5a 5b 6 7a 3.658 in

Settlement of granular layers, including nonplastic silt.  Assumed to occur during 
construction or upon completion.

SGranular =++2 3 4 2.633 in

Settlement of cohesive layers 

SCohesive =++++1 5a 5b 6 7a 1.025 in

Estimated Rate of Consolidation - cv estimates based on 2022 NAVFAC DM7.01, Liquid 
Limit correlation chart, assuming the lower bound for overconsolidated clays

Anticipate settlement of Layer 2, 3, and 4 occurs during or at completion of construction 

Considering double drainage for Layer 1 and single drainage for Layers 5, 6, and 7
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Project: CUY-17-13.50
PID: 112998
SME Project No.: 088549.00
Prepared by: Brendan P. Lieske
Date: 10/29/24

Forward Abutment Settlement Analysis
Based on B-002-0-22 Profile

Units plf lb
ft

psf lb
ft2

pcf lb
ft3

psi lb
in2

kip 1000 lb klf kip
ft

ksf kip
ft2

kcf kip
ft3

tlf ton
ft

tsf ton
ft2

ksi kip
in2

kci kip
in3

Settlement Analysis, in accordance with LRFD 11.6.2, following the Hough Method 
from LRFD 10.6.2.4.2b for cohesionless soils and LRFD 10.6.2.4.3 for cohesive soils

ElevRoad 721.2 ft

ElevTOP 711 ft Elevation at top of SPL Wall at forward abutment

ElevGS 705.7 ft Existing Elevation of Ground Surface at Piles

r 125 pcf Unit Weight of Retained Embankment

B 20 ft Approximate width of Embankment Fill for Boussinesq Contours.
Based on 2V:1H zone of influence below abutment footing.
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Surface =-ElevRoad ElevGS r 1.937 ksf

Change in Stress at each layer is based on Bouessinesq stress contours for an 
infinitely long, uniformly loaded foundation (L/B > 5).  

Assume groundwater at bottom of abutment footing

Layer 1, Elev 705.7 to 700.6 feet, Medium Dense A-3a

Layer 2, Elev 700.6 to 696.3 feet, Medium Dense A-1-b

Layer 3, Elev 696.3 to 693.8 feet, Very Stiff A-6a

Layer 4, Elev 693.8 to 686.3 feet, Medium Dense A-3a

Layer 5, Elev 686.3 to 675.3 feet, Medium Dense A-4b

Layer 6, Elev 675.3 to 645.8 feet, Medium Stiff to Stiff A-6a

Layer 7, Elev 645.8 to 633.3 feet, Stiff to Very Stiff A-6a

Layer 8, Elev 633.3 to 602.8 feet, Medium Stiff to Stiff A-4b

Layer 1, Elev 705.7 to 700.6 feet, Medium Dense A-3a

1 125 pcf w 62.4 pcf

h1 =-705.7 ft 700.6 ft 5.1 ft

N60L1 17 Avg. N60 for this layer

01' =-1 w
h1

2
0.16 ksf Initial Effective Stress at 

midpoint of layer

N160L1 =N60L1 .77 log 40 ksf
01'

31.402 LRFD 10.4.6.2.4-1

C'1 90 Based on LRFD Figure 10.6.2.4.2b-1

z1 =
h1

2
2.55 ft depth from bottom of 

embankment to midpoint of layer
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Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft

1 =atan -b
z1

1 =-atan b
z1

1 2.642

1 =Surface +1 sin 1 cos +1 2 1 1.925 ksf

1 =h1
1

C'1
log

+01 1

01'
0.759 in percentchange =1

01'
12.1

Layer 2, Elev 700.6 to 696.3 feet, Medium Dense A-1-b

h2 =-700.6 ft 696.3 ft 4.3 ft 2 0.125 kcf Estimated based on ODOT 
GDM Table 400-4

N60L2 20.5 Avg. N60 for this layer

02' =+-1 w h1 -2 w
h2

2
0.454 ksf Initial Effective Stress at 

midpoint of layer

N160L2 =N60L2 .77 log 40 ksf
02'

30.704

C'2 102 Based on LRFD Figure 10.6.2.4.2b-1

z2 =-ElevGS -700.6 ft
h2

2
7.25 ft depth from bottom of embankment 

to midpoint of layer

Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft
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2 =atan -b
z2

-0.943 2 =-atan b
z2

2 1.887

2 =Surface +2 sin 2 cos +2 2 2 1.75 ksf

2 =h2
1

C'2
log

+02 2

02'
0.347 in percentchange =2

02'
3.856

Layer 3, Elev 696.3 to 693.8 feet, Very Stiff A-6a

h3 =-696.3 ft 693.8 ft 2.5 ft 3 0.125 kcf

N60L3 15 Avg. N60 for this layer

03' =++02' -2 w
h2

2
-3 w

h3

2
0.667 ksf Initial Effective Stress at 

midpoint of layer

LL3 33 w3 .24 d3 =3

+1 w3
100.806 pcf Gs 2.72

e03 =-
Gs w

d3
1 0.684

Cr3 =0.1 .009 -LL3 10 0.021

z3 =-ElevGS -696.3 ft
h3

2
10.65 ft depth from bottom of embankment 

to midpoint of layer

3 =atan -b
z3

-0.754 3 =-atan b
z3

3 1.508

3 =Surface +3 sin 3 cos +3 2 3 1.545 ksf

3 =
Cr3

+1 e03
h3 log

+03 3

03'
0.192 in percentchange =3

03'
2.318
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Layer 4, Elev 693.8 to 686.3 feet, Medium Dense A-3a

h4 =-693.8 ft 686.3 ft 7.5 ft 4 0.122 kcf Estimated based on ODOT 
GDM Table 400-4

N60L4 14 Avg. N60 for this layer

04' =++03' -3 w
h3

2
-4 w

h4

2
0.968 ksf Initial Effective Stress at 

midpoint of layer

N160L4 =N60L4 .77 log 40 ksf
04'

17.42

C'4 53 Based on LRFD Figure 10.6.2.4.2b-1

z4 =-ElevGS -693.8 ft
h4

2
15.65 ft depth from bottom of embankment 

to midpoint of layer

Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft 4 =atan -b
z4

-0.569 4 =-atan b
z4

4 1.137

4 =Surface +4 sin 4 cos +4 2 4 1.261 ksf

4 =h4
1

C'4
log

+04 4

04'
0.615 in percentchange =4

04'
1.302

Layer 5, Elev 686.3 to 675.3 feet, Medium Dense A-4b

h5 =-686.3 ft 675.3 ft 11 ft 5 0.125 kcf Estimated based on ODOT 
GDM Table 400-4

N60L5 21 Avg. N60 for this layer

05' =++04' -4 w
h4

2
-5 w

h5

2
1.536 ksf Initial Effective Stress at 

midpoint of layer

N160L5 =N60L5 .77 log 40 ksf
05'

22.89
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C'5 45 Based on LRFD Figure 10.6.2.4.2b-1

z5 =-ElevGS -686.3 ft
h5

2
24.9 ft depth from bottom of embankment 

to midpoint of layer

Boussinesq Stress at Depth z From Infinite Load

b =B
2

10 ft 5 =atan -b
z5

-0.382 5 =-atan b
z5

5 0.764

5 =Surface +5 sin 5 cos +5 2 5 0.898 ksf

5 =h5
1

C'5
log

+05 5

05'
0.586 in percentchange =5

05'
0.584

Layer 6a, Elev 675.3 to 665.3 feet, Medium Stiff to Stiff A-6a

h6a =-675.3 ft 665.3 ft 10 ft 6 120 pcf LL6ab 33

w6ab .26 d6ab =6

+1 w6ab
95.238 pcf Gs 2.72

e06ab =-
Gs w

d6ab
1 0.782

Cr6ab =0.1 .009 -LL6ab 10 0.021

06a' =++05' -5 w
h5

2
-6 w

h6a

2
2.169 ksf Initial Effective Stress at 

midpoint of layer

z6a =-ElevGS -675.3 ft
h6a

2
35.4 ft depth from bottom of 

embankment to midpoint of layer

6a =atan -b
z6a

-0.275 6a =-atan b
z6a

6a 0.551

6a =Surface +6a sin 6a cos +6a 2 6a 0.662 ksf

6a =
Cr6ab

+1 e06ab
h6a log

+06a 6a

06a'
0.161 in percentchange =6a

06a'
0.305
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Layer 6b, Elev 665.3 to 655.3 feet, Medium Stiff to Stiff A-6a

h6b =-665.3 ft 655.3 ft 10 ft

06b' =++06a' -6 w
h6a

2
-6 w

h6b

2
2.745 ksf Initial Effective Stress at 

midpoint of layer

z6b =-ElevGS -665.3 ft
h6b

2
45.4 ft depth from bottom of embankment to 

midpoint of layer

6b =atan -b
z6b

-0.217 6b =-atan b
z6b

6b 0.434

6b =Surface +6b sin 6b cos +6b 2 6b 0.527 ksf

6b =
Cr6ab

+1 e06ab
h6b log

+06b 6b

06b'
0.106 in percentchange =6b

06b'
0.192

Layer 6c, Elev 655.3 to 645.8 feet, Medium Stiff to Stiff A-6a

h6c =-655.3 ft 645.8 ft 9.5 ft 6 120 pcf LL6c 36

w6c .31 d6c =6

+1 w6c
91.603 pcf

e06c =-
Gs w

d6c
1 0.853 Cr6c =0.1 .009 -LL6c 10 0.023

06c' =++06b' -6 w
h6b

2
-6 w

h6c

2
3.306 ksf Initial Effective Stress at 

midpoint of layer

z6c =-ElevGS -655.3 ft
h6c

2
55.15 ft depth from bottom of embankment 

to midpoint of layer

6c =atan -b
z6c

-0.179 6c =-atan b
z6c

6c 0.359

6c =Surface +6c sin 6c cos +6c 2 6c 0.438 ksf

6c =
Cr6c

+1 e06c
h6c log

+06c 6c

06c'
0.078 in percentchange =6c

06c'
0.132
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Layer 7a, Elev 645.8 to 639.6 feet, Stiff to Very Stiff A-6a

h7a =-645.8 ft 639.6 ft 6.2 ft 7 122 pcf LL7 36

Cr7 =0.1 .009 -LL7 10 0.023 w7 .26

d7 =7

+1 w7
96.825 pcf e07 =-

Gs w

d7
1 0.753

07a' =++06c' -6 w
h6c

2
-7 w

h7a

2
3.765 ksf Initial Effective Stress at 

midpoint of layer

z7a =-ElevGS -645.8 ft
h7a

2
63 ft depth from bottom of MSE to 

midpoint of layer

7a =atan -b
z7a

-0.157 7a =-atan b
z7a

7a 0.315

7a =Surface +7a sin 7a cos +7a 2 7a 0.385 ksf

7a =
Cr7

+1 e07
h7a log

+07a 7a

07a'
0.042 in percentchange =7a

07a'
0.102

Percent change in stress less than 10%, so end analysis here 
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Total Settlement (including granular layers)

ST =++++++++1 2 3 4 5 6a 6b 6c 7a 2.887 in

Settlement of granular layers, including nonplastic silt.  Assumed to occur during 
construction or upon completion.

SGranular =+++1 2 4 5 2.307 in

Settlement of cohesive layers 

SCohesive =++++3 6a 6b 6c 7a 0.579 in

Estimated Rate of Consolidation - cv estimates based on 2022 NAVFAC DM7.01, Liquid 
Limit correlation chart, assuming the lower bound for overconsolidated clays
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Drilled Shaft
Downdrag and
Settlement
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Rear Abutment

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Project: CUY-17-13.50 Computed By: AKB Date: 4/2/2025

Structure: Rear Abutment Checked By: DCM Date: 4/3/2025

Updated By: AKB Date: 7/10/2025

Checked By: DMV Date: 7/12/2025

Shaft Properties

712 ft

703 ft

654 ft

690 ft

4 ft

58 ft Top of Shaft - Bottom of Shaft

Shaft Spacing 4.17 ft

22 ft Top of Shaft - Bottom of Wall

1810 in
2

12.57 ft

8.33 ft

4000 psi

3605 ksi

64.75 kips 15.54 kips/ft per HDR Structures

0.57 inches

110.85 kips

669 ft

247.5 kips

247.5 kips

182.8 kips

Layer Elev. (ft) Depth (ft)

Unit Load 

Transfer, t (psi)

Incremental 

Side 

Resistance 

(kips)

Mobilized Side 

Resistance 

(kips)

Permanent Load + 

Mobilized Side 

Resistance (PLSR) 

(kips)

Mobilized Total 

Resistance - 

Mobilized Side 

Resistance (kips)

3 689 23 10.02 12.0 12.0 76.8 418.3

3 688 24 10.02 12.0 24.0 88.8 406.2

4 687 25 5.69 6.8 30.9 95.6 399.4

4 686 26 5.69 6.8 37.7 102.5 392.6

4 685 27 5.97 7.2 44.9 109.6 385.4

4 684 28 5.97 7.2 52.0 116.8 378.2

4 683 29 6.37 7.6 59.7 124.4 370.6

4 682 30 6.37 7.6 67.3 132.1 363.0

4 681 31 6.37 7.6 75.0 139.7 355.3

4 680 32 6.37 7.6 82.6 147.4 347.7

4 679 33 6.77 8.1 90.8 155.5 339.5

4 678 34 6.77 8.1 98.9 163.6 331.4

4 677 35 6.77 8.1 107.0 171.8 323.3

4 676 36 7.17 8.6 115.6 180.4 314.7

4 675 37 7.17 8.6 124.2 189.0 306.1

5a 674 38 8.13 9.8 134.0 198.7 296.3

5a 673 39 8.13 9.8 143.7 208.5 286.5

5a 672 40 8.13 9.8 153.5 218.3 276.8

5a 671 41 8.13 9.8 163.3 228.0 267.0

5a 670 42 8.13 9.8 173.0 237.8 257.3

5a 669 43 8.13 9.8 182.8 247.5 247.5

5a 668 44 8.13 9.8 192.5 257.3 237.7

5a 667 45 8.13 9.8 202.3 267.1 228.0

5a 666 46 8.13 9.8 212.1 276.8 218.2

5a 665 47 8.13 9.8 221.8 286.6 208.5

5b 664 48 8.13 9.8 231.6 296.3 198.7

5b 663 49 8.13 9.8 241.3 306.1 188.9

5b 662 50 8.13 9.8 251.1 315.9 179.2

5b 661 51 8.13 9.8 260.9 325.6 169.4

5b 660 52 8.13 9.8 270.6 335.4 159.7

5b 659 53 8.13 9.8 280.4 345.1 149.9

5b 658 54 8.13 9.8 290.2 354.9 140.1

5b 657 55 8.13 9.8 299.9 364.7 130.4

5b 656 56 8.13 9.8 309.7 374.4 120.6

5b 655 57 8.13 9.8 319.4 384.2 110.8

6 654 58 5.66 6.8 326.2 391.0 104.1

4' Diameter Drilled Shaft Downdrag Analyses

Top of Shaft Elev.

Existing Grade Elev.

Bottom of Shaft Elev.

Bottom of Wall Elev.

SME's abutment settlement analysis indicates 1.03 inches of settlement predicted at the rear abutment after construction. As 

this is greater than the settlement threshold of 0.4 inches, drilled shaft downdrag calculations have been performed in general 

accordance with ODOT GDM Sections 1304.5 and 1306.2.2, and ODOT BDM Section 305.4.1.2. Load Transfer values were 

obtained from the t-z curves (side resistance) and Q-w curves (tip resistance) in the SHAFT analysis. The side friction values 

were adjusted to use the box perimeter, considering the shafts will be tangent. The assumed shaft settlement was iteratively 

adjusted until the sum of the permanent load and skin friction above the neutral plane was approximately equal to the sum of 

the tip resistance and side resistance below the neutral plane.

Shaft Diameter (D)

Shaft Length (L)

Exposed Wall Height (H)

Shaft Area (A)

Shaft Perimeter

Effective Shaft Perimeter

Neutral Plane Elev.

Concrete Strength (f
'
c)

Elastic Modulus (E)

Permanent Load

Assumed Shaft Settlement of 0.57 inches

Permanent Load + Side Resistance 

Above NP

Tip Resistance + Side Resistance 

Below NP

Assumed Shaft Settlement

Mobilized Tip Resistance

Drag Load
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660
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690

695

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0
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n
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ft
)

Load and Resistance (kips)

CUY-17-13.50 Neutral Plane - Rear Abt., 48" Drilled Shaft

Mobilized Side Resistance

PLSR

Mobilized Total Resistance - Mobilized Side

Resistance

Neutral Plane, El. 669

Drag Load, 183 kips
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t-z curves (averaged)

X Axial Displacement, z (in)

Y Unit Load Transfer, t (lbs/in^2)

D=24 ft D=25 ft D=27.25 ft D=30.5 ft D=33.75 ft D=37 ft D=38 ft D=42 ft D=47 ft D=52 ft D=57 ft D=58 ft

Y Y Y Y Y Y Y Y Y Y Y Y

0 0 0 0 0 0 0 0 0 0 0 0 0

0.048 3.480 1.978 2.074 2.213 2.352 2.491 4.480 4.480 4.480 4.480 4.480 3.117

0.096 6.025 3.424 3.591 3.831 4.072 4.313 6.325 6.325 6.325 6.325 6.325 4.400

0.144 7.479 4.251 4.457 4.756 5.055 5.354 7.906 7.906 7.906 7.906 7.906 5.500

0.24 8.934 5.077 5.324 5.681 6.038 6.395 8.126 8.126 8.126 8.126 8.126 5.653

0.288 9.453 5.372 5.634 6.011 6.389 6.767 8.302 8.302 8.302 8.302 8.302 5.775

0.384 9.869 5.608 5.881 6.276 6.670 7.064 8.389 8.389 8.389 8.389 8.389 5.836

0.576 10.025 5.697 5.974 6.375 6.775 7.175 8.126 8.126 8.126 8.126 8.126 5.653

0.768 9.973 5.667 5.943 6.342 6.740 7.138 7.906 7.906 7.906 7.906 7.906 5.500

4.8 9.869 5.608 5.881 6.276 6.670 7.064 7.335 7.335 7.335 7.335 7.335 5.103

For assumed drilled shaft settlement of 0.57 inches:

D=24 ft D=25 ft D=27.25 ft D=30.5 ft D=33.75 ft D=37 ft D=38 ft D=42 ft D=47 ft D=52 ft D=57 ft D=58 ft

Y Y Y Y Y Y Y Y Y Y Y Y

0.57 10.020 5.694 5.971 6.372 6.772 7.172 8.134 8.134 8.134 8.134 8.134 5.659

Q-w curves (averaged)

X Tip Displacement, w (in)

Y Tip Load, Q (tons)

Dia=4 ft

X Y For assumed drilled shaft settlement of 0.57 inches:

0 0 X Y

0.240 35.743 0.57 55.425

0.480 50.674

0.720 63.343

1.200 78.274

1.440 81.441

1.920 85.965

2.400 87.775

3.360 88.680

4.800 89.675

Rear Abutment t-z Curve Output from SHAFT

X

X

Rear Abutment Q-w Curve Output from SHAFT
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Axial Displacement, z (in)
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H=30.5 ft

H=33.75 ft

H=37 ft

H=38 ft

H=42 ft

H=47 ft

H=52 ft

H=57 ft

H=58 ft

Assumed drilled shaft
settlement = 0.57"

t-z curves from SHAFT output
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Project: CUY-17-13.50 Computed By: AKB Date: 4/2/2025

Structure: Rear Abutment Checked By: DCM Date: 4/3/2025

Updated By: AKB Date: 7/10/2025

Checked By: DMV Date: 7/12/2025

Top of Shaft Elev. 712 ft

Neutral Plane Elev. 669 ft Compression =

Permanent Load 64.8 kips

Drag Force 182.8 kips

Shaft Area (A) 1810 in
2

Elastic Modulus (E) 3605 ksi

Total Shaft Settlement 0.29 in

Soil Layers, Type, and Settlement (Per SME)

Layer Top Elev. (ft) Bottom Elev. (ft)

Layer Thickness 

(ft)

Incremental 

Consolidation 

Settlement (in)

Top 

Consolidation 

Settlement (in)

Bottom 

Consolidation 

Settlement (in)

1 706 703.4 2.6 0.655 1.026 0.371

2 703.4 694.6 8.8 0 0.371 0.371

3 694.6 687.6 7 0 0.371 0.371

4 687.6 674.6 13 0 0.371 0.371

5a 674.6 664.6 10 0.148 0.371 0.223

5b 664.6 654.6 10 0.09 0.223 0.133

6 654.6 643.8 10.8 0.097 0.133 0.036

7a 643.8 633.8 10 0.036 0.036 0

Shaft Settlement

Soil Layer Elevation (ft)

Total Soil 

Consolidation 

Settlement (in)

Incremental Soil 

Consolidation 

Settlement (in)

Incremental 

Elastic 

Compression of 

Shaft (in)

New Fill 712 0.37 0.00 0.0005 Top of Shaft

New Fill 711 0.37 0.00 0.0005

New Fill 710 0.37 0.00 0.0005

New Fill 709 0.37 0.00 0.0005

New Fill 708 0.37 0.00 0.0005

New Fill 707 0.37 0.00 0.0005

New Fill 706 0.37 0.00 0.0005

New Fill 705 0.37 0.00 0.0005

New Fill 704 0.37 0.00 0.0005

New Fill 703 0.37 0.00 0.0005

2 702 0.37 0.00 0.0005

2 701 0.37 0.00 0.0005

2 700 0.37 0.00 0.0005

2 699 0.37 0.00 0.0005

2 698 0.37 0.00 0.0005

2 697 0.37 0.00 0.0005

2 696 0.37 0.00 0.0005

2 695 0.37 0.00 0.0005

3 694 0.37 0.00 0.0005

3 693 0.37 0.00 0.0005

3 692 0.37 0.00 0.0005

3 691 0.37 0.00 0.0005

3 690 0.37 0.00 0.0005

3 689 0.37 0.00 0.0005

3 688 0.37 0.00 0.0005

4 687 0.37 0.00 0.0005

4 686 0.37 0.00 0.0005

4 685 0.37 0.00 0.0005

4 684 0.37 0.00 0.0005

4 683 0.37 0.00 0.0005

4 682 0.37 0.00 0.0005

4 681 0.37 0.00 0.0005

4 680 0.37 0.00 0.0005

4 679 0.37 0.00 0.0005

4 678 0.37 0.00 0.0005

4 677 0.37 0.00 0.0005

4 676 0.37 0.00 0.0005

4 675 0.37 0.00 0.0005

5a 674 0.36 0.00 0.0005

5a 673 0.35 0.00 0.0005

5a 672 0.33 0.00 0.0005

5a 671 0.32 0.00 0.0005

5a 670 0.30 0.00 0.0005

5a 669 0.29 0.00 0.0005 Neutral Plane

5a 668 0.27 0.01 0.0000

5a 667 0.26 0.01 0.0000

5a 666 0.24 0.01 0.0000

5a 665 0.23 0.01 0.0000

5b 664 0.22 0.01 0.0000

5b 663 0.21 0.01 0.0000

5b 662 0.20 0.01 0.0000

5b 661 0.19 0.01 0.0000

5b 660 0.18 0.01 0.0000

5b 659 0.17 0.01 0.0000

5b 658 0.16 0.16 0.0000

5b 657 0.15 0.15 0.0000

5b 656 0.15 0.15 0.0000

5b 655 0.14 0.14 0.0000

6 654 0.13 0.13 0.0000

4' Diameter Drilled Shaft Settlement

Unfactored Axial Load * Shaft Length

Shaft Area * Elastic Modulus

Total settlement includes elastic compression of the shaft above the neutral plane and settlement of 

the underlying soil below the neutral plane per the ODOT BDM, Section 305.4.1.2 and 305.3.2.2. 

Immediate settlement is assumed to occur during construction.
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Forward Abutment
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Project: CUY-17-13.50 Computed By: AKB Date: 4/2/2025

Structure: Forward Abutment Checked By: DCM Date: 4/3/2025

Updated By: AKB Date: 7/10/2025

Checked By: DMV Date: 7/12/2025

Shaft Properties

710 ft

702.3 ft

670 ft

697.5 ft

4 ft

40 ft Top of Shaft - Bottom of Shaft

Shaft Spacing 4.17 ft

12.5 ft Top of Shaft - Bottom of Wall

1810 in
2

12.57 ft

8.33 ft

4000 psi

3605 ksi

64.75 kips 15.54 kips/ft per HDR Structures

0.73 inches

135.26 kips

685 ft

196.5 kips

196.4 kips

131.7 kips

Layer Elev. (ft) Depth (ft)

Unit Load 

Transfer, t (psi)

Incremental 

Side 

Resistance 

(kips)

Mobilized Side 

Resistance 

(kips)

Permanent Load + 

Mobilized Side 

Resistance (PLSR) 

(kips)

Mobilized Total 

Resistance - 

Mobilized Side 

Resistance (kips)

4 696 14 12.23 14.7 14.7 79.4 313.5

4 695 15 12.72 15.3 29.9 94.7 298.2

4 694 16 12.85 15.4 45.3 110.1 282.8

4 693 17 8.02 9.6 55.0 119.7 273.2

4 692 18 8.14 9.8 64.7 129.5 263.4

4 691 19 8.38 10.1 74.8 139.5 253.4

4 690 20 8.38 10.1 84.8 149.6 243.3

5 689 21 8.61 10.3 95.2 159.9 233.0

5 688 22 8.61 10.3 105.5 170.3 222.6

5 687 23 8.61 10.3 115.8 180.6 212.3

5 686 24 8.84 10.6 126.5 191.2 201.7

5 685 25 4.40 5.3 131.7 196.5 196.4

5 684 26 4.62 5.5 137.3 202.0 190.9

5 683 27 4.62 5.5 142.8 207.6 185.3

5 682 28 4.62 5.5 148.4 213.1 179.8

5 681 29 4.96 6.0 154.3 219.1 173.8

5 680 30 4.96 6.0 160.3 225.0 167.9

5 679 31 5.30 6.4 166.6 231.4 161.5

5a 678 32 5.30 6.4 173.0 237.8 155.1

6a 677 33 5.30 6.4 179.4 244.1 148.8

6a 676 34 5.63 6.8 186.1 250.9 142.0

6a 675 35 5.63 6.8 192.9 257.6 135.3

6a 674 36 5.63 6.8 199.6 264.4 128.5

6a 673 37 5.63 6.8 206.4 271.2 121.7

6a 672 38 5.63 6.8 213.2 277.9 115.0

6a 671 39 5.63 6.8 219.9 284.7 108.2

6a 670 40 5.63 6.8 226.7 291.4 101.5

Mobilized Tip Resistance

Bottom of Wall Elev.

4' Diameter Drilled Shaft Downdrag Analyses

SME's abutment settlement analysis indicates 0.58 inches of settlement predicted at the forward abutment after construction. 

As this is greater than the settlement threshold of 0.4 inches, drilled shaft downdrag calculations have been performed in 

general accordance with ODOT GDM Sections 1304.5 and 1306.2.2, and ODOT BDM Section 305.4.1.2. Load Transfer values 

were obtained from the t-z curves (side resistance) and Q-w curves (tip resistance) in the SHAFT analysis. The side friction values 

were adjusted to use the box perimeter, considering the shafts will be tangent. The assumed shaft settlement was iteratively 

adjusted until the sum of the permanent load and skin friction above the neutral plane was approximately equal to the sum of 

the tip resistance and side resistance below the neutral plane.

Top of Shaft Elev.

Existing Grade Elev.

Bottom of Shaft Elev.

Effective Shaft Perimeter

Concrete Strength (f
'
c)

Elastic Modulus (E)

Permanent Load

Assumed Shaft Settlement

Shaft Diameter (D)

Shaft Length (L)

Exposed Wall Height (H)

Shaft Area (A)

Shaft Perimeter

Permanent Load + Side Resistance 

Above NP

Tip Resistance + Side Resistance 

Below NP

Drag Load

Assumed Shaft Settlement of 0.73 inches

Neutral Plane Elev.
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CUY-17-13.50 Neutral Plane - Forward Abt., 48" Drilled Shaft

Mobilized Side Resistance

PLSR

Mobilized Total Resistance - Mobilized Side

Resistance

Neutral Plane, El. 682

Drag Load, 111 kips
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t-z curves (averaged)

X Axial Displacement, z (in)

Y Unit Load Transfer, t (lbs/in^2)

D=14.27 ft D=14.85 ft D=16 ft D=17 ft D=18 ft D=20 ft D=22 ft D=24 ft D=25 ft D=26.75 ft D=29.5 ft D=32.25 ft D=35 ft D=36 ft D=42.25 ft

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.048 6.890 7.167 7.240 2.795 2.838 2.921 3.002 3.082 1.535 1.611 1.729 1.848 1.964 3.311 3.311

0.096 9.727 10.119 10.221 4.838 4.913 5.057 5.197 5.335 2.658 2.789 2.994 3.199 3.400 4.675 4.675

0.144 12.158 12.648 12.776 6.006 6.099 6.278 6.452 6.623 3.300 3.462 3.717 3.971 4.220 5.844 5.844

0.24 12.496 12.999 13.131 7.174 7.284 7.499 7.707 7.911 3.942 4.135 4.439 4.743 5.041 6.006 6.006

0.288 12.766 13.281 13.415 7.591 7.708 7.935 8.155 8.371 4.171 4.376 4.697 5.019 5.334 6.136 6.136

0.384 12.901 13.421 13.557 7.925 8.047 8.284 8.513 8.739 4.354 4.568 4.904 5.240 5.569 6.201 6.201

0.576 12.496 12.999 13.131 8.050 8.174 8.415 8.647 8.877 4.423 4.640 4.981 5.322 5.657 6.006 6.006

0.768 12.158 12.648 12.776 8.008 8.131 8.371 8.603 8.831 4.400 4.616 4.955 5.295 5.627 5.844 5.844

0.96 11.280 11.735 11.853 7.925 8.047 8.284 8.513 8.739 4.354 4.568 4.904 5.240 5.569 5.422 5.422

For assumed drilled shaft settlement of 0.73 inches:

D=14.27 ft D=14.85 ft D=16 ft D=17 ft D=18 ft D=20 ft D=22 ft D=24 ft D=25 ft D=26.75 ft D=29.5 ft D=32.25 ft D=35 ft D=36 ft D=42.25 ft

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

0.73 12.225 12.718 12.846 8.017 8.140 8.380 8.612 8.840 4.405 4.621 4.961 5.300 5.633 5.876 5.876

Q-w curves (averaged)

X Tip Displacement, w (in)

Y Tip Load, Q (tons)

Dia=4 ft

X Y For assumed drilled shaft settlement of 0.73 inches:

0 0 X Y

0.240 37.977 0.73 67.632

0.480 53.841

0.720 67.302

1.200 83.166

1.440 86.531

1.920 91.338

2.400 93.261

3.360 94.222

4.800 95.280

Forward Abutment t-z Curve Output from SHAFT

X

X

Forward Abutment Q-w Curve Output from SHAFT
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Axial Displacement, z (in)
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H=42.25 ft

Assumed drilled shaft
settlement = 0.73"
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Project: CUY-17-13.50 Computed By: AKB Date: 4/2/2025

Structure: Forward Abutment Checked By: DCM Date: 4/3/2025

Updated By: AKB Date: 7/10/2025

Checked By: DMV Date: 7/12/2025

Top of Shaft Elev. 710 ft

Neutral Plane Elev. 685 ft Compression =

Permanent Load 64.8 kips

Drag Force 131.7 kips

Shaft Area (A) 1810 in
2

Elastic Modulus (E) 3605 ksi

Total Shaft Settlement 0.40 in

Soil Layers, Type, and Settlement (Per SME)

Layer Top Elev. (ft)

Bottom Elev. 

(ft)

Layer Thickness 

(ft)

Incremental 

Consolidation 

Settlement (in)

Top 

Consolidation 

Settlement (in)

Bottom 

Consolidation 

Settlement (in)

1 705.7 700.6 5.1 0 0.579 0.579

2 700.6 696.3 4.3 0 0.579 0.579

3 696.3 693.8 2.5 0.192 0.579 0.387

4 693.8 686.3 7.5 0 0.387 0.387

5 686.3 675.3 11 0 0.387 0.387

6a 675.3 665.3 10 0.161 0.387 0.226

6b 665.3 655.3 10 0.106 0.226 0.12

6c 655.3 645.8 9.5 0.078 0.12 0.042

7a 645.8 639.6 6.2 0.042 0.042 0

Shaft Settlement

Soil Layer Elevation (ft)

Total Soil 

Consolidation 

Settlement (in)

Incremental Soil 

Consolidation 

Settlement (in)

Incremental 

Elastic 

Compression of 

Shaft (in)

New Fill 710 0.58 0.00 0.0004 Top of Shaft

New Fill 709 0.58 0.00 0.0004

New Fill 708 0.58 0.00 0.0004

New Fill 707 0.58 0.00 0.0004

New Fill 706 0.58 0.00 0.0004

New Fill 705 0.58 0.00 0.0004

New Fill 704 0.58 0.00 0.0004

New Fill 703 0.58 0.00 0.0004

New Fill 702 0.58 0.00 0.0004

1 701 0.58 0.00 0.0004

2 700 0.58 0.00 0.0004

2 699 0.58 0.00 0.0004

2 698 0.58 0.00 0.0004

2 697 0.58 0.00 0.0004

3 696 0.56 0.00 0.0004

3 695 0.48 0.00 0.0004

3 694 0.40 0.00 0.0004

4 693 0.39 0.00 0.0004

4 692 0.39 0.00 0.0004

4 691 0.39 0.00 0.0004

4 690 0.39 0.00 0.0004

4 689 0.39 0.00 0.0004

4 688 0.39 0.00 0.0004

4 687 0.39 0.00 0.0004

5 686 0.39 0.00 0.0004

5 685 0.39 0.00 0.0004 Neutral Plane

5 684 0.39 0.00 0.0000

5 683 0.39 0.00 0.0000

5 682 0.39 0.00 0.0000

5 681 0.39 0.00 0.0000

5 680 0.39 0.00 0.0000

5 679 0.39 0.00 0.0000

5 678 0.39 0.00 0.0000

5 677 0.39 0.00 0.0000

5 676 0.39 0.00 0.0000

6a 675 0.38 0.02 0.0000

6a 674 0.37 0.02 0.0000

6a 673 0.35 0.02 0.0000

6a 672 0.33 0.33 0.0000

6a 671 0.32 0.32 0.0000

6a 670 0.30 0.30 0.0000

4' Diameter Drilled Shaft Settlement

Unfactored Axial Load * Shaft Length

Shaft Area * Elastic Modulus

Total settlement includes elastic compression of the shaft above the neutral plane and settlement of 

the underlying soil below the neutral plane per the ODOT BDM, Section 305.4.1.2 and 305.3.2.2. 

Immediate settlement is assumed to occur during construction.
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Project: CUY­17­13.50

Subject: Stage 3 Design

Task: Can�lever Wall Design

Job #: 10336513

Computed by: GDS Date: 5/28/25

Checked: JTW Date: 5/29/22

Global Unit Defini�ons:

≡lb lbf ≡k 1000 lb ≡ksi ――
k

in
2

≡klf ―
k

ft
≡ksf ――
k

ft
2

≡kcf ――
k

ft
3

≡psi ――
lb

in
2

≡psf ―
lb

ft
2

≡plf ―
lb

ft
≡pcf ――
lb

ft
3

Design Criteria:

�

�

AASHTO LRFD Bridge Design Specifica�ons, 99: Edi�on 2020 (LRFD)

ODOT BDM 2020 (BDM) (Dated 1/17/2025)

Methodology & Assump�ons:

­ Determine geometry based on wall lengths and eleva�ons shown from Stage 3 submission.

General Inputs:

Concrete Compressive Strength: ≔fc ⋅4000 psi BDM 304.2.1, Class QC1

Reinforcing Yield Strength: ≔fy ⋅60 ksi

Concrete Unit Weight: ≔wc ⋅0.145 kcf (For property calcula�ons)

Concrete Self­Weight: ≔γc ⋅0.150 kcf (For weight calcula�ons)

20250716_can�lever wall design_For OGE.mcdx C:\Users\jwroten\Desktop\20250716_can�lever wall design_For OGE.mcdx
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Project: CUY­17­13.50

Subject: Stage 3 Design

Task: Can�lever Wall Design

Job #: 10336513

Computed by: GDS Date: 5/28/25

Checked: JTW Date: 5/29/22

Wall Design:

Design wall for the following according to BDM 307.1:

­ Resistance to Horizontal Forces (LRFD 10.6.3.4)

­ Limi�ng Eccentricity & Overturning Resistance (LRFD 11.6.3.3)

­ Bearing Resistance (LRFD 10.6.3.1)

­ Structural Resistance to Applied Loads (LRFD Sec�on 5)

Design Sec
on Loca
on & Dimensions:

­ Use geometry at Wall 1 sta�on 2+62.07, because it is the tallest.  Round up to nearest foot in height and 

assume 80% of the height for designing the earth load to account for height of wall sloping down and

being integral with the tangent drilled shaC wall facing.

­ Design based on the Wall 1.  Wall 2 is shorter and design will be conserva�ve. 

Design Sec
on Sketch:

20250716_can�lever wall design_For OGE.mcdx C:\Users\jwroten\Desktop\20250716_can�lever wall design_For OGE.mcdx

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Project: CUY­17­13.50

Subject: Stage 3 Design

Task: Can�lever Wall Design

Job #: 10336513

Computed by: GDS Date: 5/28/25

Checked: JTW Date: 5/29/22

Wall Loading:

Wall & Foo�ng Self­Weight:

Height of Stem for earth: ≔Hstem +6 ft 9 in =Hstem 6.75 ft

Wall Thickness: ≔twall +1 ft 3 in =twall 1.25 ft

Weight of Wall Stem: ≔wstem ⋅γc ⎛⎝ +⋅Hstem twall (( ⋅5 in 2 ft))⎞⎠ =wstem 1.39 klf

Foo�ng Depth: ≔tfoot +1 ft 6 in =tfoot 1.50 ft

Width of Foo�ng Toe: ≔btoe +0 ft 0 in =btoe 0.00 ft

Width of Foo�ng Heel: ≔bheel +5 ft 9 in =bheel 5.75 ft

Foo�ng Width: ≔bfoot ++btoe twall bheel =bfoot 7.00 ft

Weight of Wall Foo�ng: ≔wfoot ⋅γc ⎛⎝ ⋅tfoot bfoot⎞⎠ =wfoot 1.58 klf

Cutoff Wall Depth: ≔dcw 0.0 ft for passive resistance

Cutoff Wall Thickness: ≔tcw 0 ft

Weight of Cutoff Wall: ≔wcw ⋅γc ⎛⎝ ⋅dcw tcw⎞⎠ =wcw 0.00 klf

Horizontal Earth Pressure: BDM 307.1 & LRFD 3.11.5

­ Use soil proper�es shown in BDM Table 307­1 to compute horizontal earth forces. Use proper�es shown for 

CIP or Precast Semi­gravity Wall Infill.

­ Assume backfill slopes up at 2H:1V un�l it reaches the exis�ng ground surface.

Soil Unit Weight: ≔γs 120 pcf BDM Table 307­1

Soil Fric�on Angle: ≔ϕ' 32 deg BDM Table 307­1

Wall/Soil Fric�on Angle: ≔δ =⋅0.67 ϕ' 21.44 deg BDM 307.1.1

Assumed Backfill Angle: ≔β 26.6 deg

No�onal Backfill Angle: ≔β' 26.6 deg BDM 307.1.1

Wall Face Angle: ≔θ 90 deg

20250716_can�lever wall design_For OGE.mcdx C:\Users\jwroten\Desktop\20250716_can�lever wall design_For OGE.mcdx

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Project: CUY­17­13.50

Subject: Stage 3 Design

Task: Can�lever Wall Design

Job #: 10336513

Computed by: GDS Date: 5/28/25

Checked: JTW Date: 5/29/22

Horizontal Earth Pressure (Cont'd): BDM 307.1 & LRFD 3.11.5

LRFD Eqn. 3.11.5.3­2
≔Γ =
⎛
⎜
⎝
+1

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
―――――――

⋅sin (( +ϕ' δ)) sin (( -ϕ' β'))

⋅sin (( -θ δ)) sin (( +θ β'))

⎞
⎟
⎠

2

1.69

Ac�ve Earth Pressure Coefficient: ≔ka =―――――――
sin (( +θ ϕ'))

2

⋅Γ
⎛
⎝ ⋅sin ((θ))

2

sin (( -θ δ))
⎞
⎠

0.46 LRFD Eqn. 3.11.5.3­1

Height of Pressure Diagram: ≔h =+⎛⎝ +tfoot Hstem
⎞⎠ ⎛⎝ ⋅bheel tan ((β))⎞⎠ 11.13 ft BDM Figure 307­1

Earth Pressure at Base of Foo�ng: ≔pa =⋅⋅ka γs h 0.609 ksf LRFD Eqn. 3.11.5.1­1

Horizontal Earth Resultant: ≔REH ⋅⋅―
1

2
pa h =REH 3.39 klf

Resultant Horizontal Component: ≔REH.horiz ⋅REH cos ((δ)) =REH.horiz 3.16 klf

Resultant Ver�cal Component: ≔REH.vert ⋅REH sin ((δ)) =REH.vert 1.24 klf

Live Load Surcharge: LRFD 3.11.6.4

­ The walls are located at the ends of Wall 1 and 2 and are outside the influence of LL.

Equivalent Height of Soil: ≔heq 0 ft LRFD Table 3.11.6.4­2

Unit Weight of Soil for LS: ≔γs.LS ⋅125 pcf BDM 307.1.1

Live Load Surcharge Pressure: ≔Δp =⋅⋅ka γs.LS heq 0.000 ksf LRFD Eqn. 3.11.6.4­1

Live Load Surcharge Resultant: ≔RLS ⋅Δp h =RLS 0.00 klf

Resultant Horizontal Component: ≔RLS.horiz ⋅RLS cos ((δ)) =RLS.horiz 0.00 klf

Resultant Ver�cal Component: ≔RLS.vert ⋅RLS sin ((δ)) =RLS.vert 0.00 klf
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Ver�cal Earth Load: LRFD 3.5.1

Ver�cal Earth Load, Area 1: ≔W1 ⋅γs ⎛⎝ ⋅⎛⎝ -Hstem 12 in⎞⎠ bheel⎞⎠ =W1 3.97 klf

Conserva�ve to remove, the top 12" of soil at top of wall for ver�cal force (if ditch is required behind wall), 

due to sliding being the controlling check  even though the full height of the wall is assumed for horizontal 

earth pressure calcula�ons.

Ver�cal Earth Load, Area 2: ≔W2 ⋅γs
⎛
⎜
⎝

⋅⋅―
1

2

⎛⎝ -bheel 2 ft⎞⎠ ⎛⎝ ⋅⎛⎝ -bheel 2 ft⎞⎠ tan ((β))⎞⎠
⎞
⎟
⎠

=W2 0.42 klf

Conserva�vely assume first 2 feet of backfill are flat before 2:1 Slope for ditch

Wall Loading Sketch:
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Check Resistance to Horizontal Forces: BDM 307.1.3 & LRFD 

10.6.3.4
Horizontal Forces:

­ Earth Pressure, EH

­ Live Load Surcharge, LS

­ Assume soil suppor�ng the wall is cohesionless.

­ U�lize passive pressure on the cutoff wall to resist sliding (if present).

­ The Strength III & Strength V load combina�ons have lower load factors for LS compared to Strength I. 

Strength I will control. 

DC Load Factor (Min.): ≔γDC_min 0.90 LRFD Table 3.4.1­2

EH Load Factor: ≔γEH 1.50 LRFD Table 3.4.1­2

LS Load Factor: ≔γLS 1.75 LRFD Table 3.4.1­1

EV Load Factor (Min.): ≔γEV_min 1.00 LRFD Table 3.4.1­2

Depth of Cutoff Wall: =dcw 0.00 ft (for passive resistance)

Passive Pressure Coefficient: ≔Kp 7.5 LRFD Figure 3.11.5.4­1

Coefficient Reduc�on Factor: ≔R 0.83 Interpolated from LRFD 

Figure 3.11.5.4­1

Passive Earth Pressure Coefficient: ≔kp =⋅R Kp 6.23

Resultant Passive Pressure: ≔Rpas ⋅⋅⋅―
1

2

kp γs dcw
2 =Rpas 0.00 klf

Factored Horizontal EH Force: ≔FEH.horiz ⋅γEH REH.horiz =FEH.horiz 4.73 klf

Factored Horizontal LS Force: ≔FLS.horiz ⋅γLS RLS.horiz =FLS.horiz 0.00 klf

Factored Passive EH Force: ≔FEH.pas ⋅γEH Rpas =FEH.pas 0.00 klf

Total Factored Horizontal Force: ≔Fhoriz +FEH.horiz FLS.horiz =Fhoriz 4.73 klf
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Check Resistance to Horizontal Forces (Cont'd): BDM 307.1.3 & LRFD 

10.6.3.4

Factored Wall Weight: ≔Vwall_min ⋅γDC_min
⎛⎝ ++wstem wfoot wcw

⎞⎠ =Vwall_min 2.67 klf

Factored Soil Weight: ≔Vsoil_min ⋅γEV_min
⎛⎝ +W1 W2

⎞⎠ =Vsoil_min 4.39 klf

Factored Ver�cal EH Force: ≔FEH.vert ⋅γEH REH.vert =FEH.vert 1.86 klf

Factored Ver�cal LS Force: ≔FLS.vert ⋅γLS RLS.vert =FLS.vert 0.00 klf

Total Factored Ver�cal Force (Min.): ≔Vtotal_min +++Vwall_min Vsoil_min FEH.vert FLS.vert =Vtotal_min 8.92 klf

Sliding Resistance Coefficient: ≔C 1.0 LRFD 10.6.3.4

Coefficient of Fric�on: ≔tanδ 0.60 LRFD Table C3.11.5.3­1)

Per geotechnical info, the effec�ve fric�on angle for the in­situ soil around eleva�ons 684.4 to 703.4 is 33 

degrees.  Conserva�vely use 0.60 which would correlate to "Clean gravel, gravel­sand mixture, coarse sand"

Nominal Sliding Resistance: ≔Rτ =⋅⋅C Vtotal_min tanδ 5.35 klf LRFD Eqn. 10.6.3.4­2

Sliding Resistance Factor: ≔ϕτ 1.0 LRFD Table 11.5.7­1

Nominal Passive Resistance: ≔Rep =FEH.pas 0.00 klf

Passive Resistance Factor: ≔ϕep 0.50 LRFD Table 10.5.5.2.2­1

Factored Sliding Resistance: ≔RR =+⋅ϕτ Rτ ⋅ϕep Rep 5.35 klf LRFD Eqn. 10.6.3.4­1

Check Sliding: ≔Sliding
‖
‖
‖
‖
‖
‖
‖

if

else

≥RR Fhoriz

‖
‖ “OK”

‖
‖ “No Good”

=Sliding “OK”

Sliding Performance Ra�o: ≔PRsliding =――
Fhoriz

RR

0.88
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Check Bearing Resistance (Factored): LRFD 11.6.3.2

­ From the geotechnical report, the minimum factored bearing resistance for Wall 1 and Wall 2 is 6.2 ksf and 7.1 

ksf respec�vely.  Use the factored bearing resistance of 6.2 ksf as this is the controlling value for all loca�ons. 

­ Check bearing resistance at the strength limit state based on factored loads per LRFD 11.6.3.2.

­ By inspec�on, the Strength I load combina�on has the largest factor for live load surcharge, while the load 

factors for EH, EV & DC will remain the same for Strength III & Strength V. Strength I will control.

Factored Bearing Resistance: ≔qR ⋅6.2 ksf

Bearing Resistance Factor: ≔ϕb 0.55 LRFD Table 11.5.7­1

Nominal Bearing Resistance: ≔qn =―
qR

ϕb

11.27 ksf

DC Load Factor (Max.): ≔γDC_max 1.25 LRFD Table 3.4.1­2

EV Load Factor (Max.): ≔γEV_max 1.35 LRFD Table 3.4.1­2

Factored Wall Weight: ≔Vwall_max ⋅γDC_max
⎛⎝ ++wstem wfoot wcw

⎞⎠ =Vwall_max 3.71 klf

Factored Soil Weight: ≔Vsoil_max ⋅γEV_max
⎛⎝ +W1 W2

⎞⎠ =Vsoil_max 5.93 klf

Factored Ver�cal EH Force: ≔FEH.vert ⋅γEH REH.vert =FEH.vert 1.86 klf

Factored Ver�cal LS Force: ≔FLS.vert ⋅γLS RLS.vert =FLS.vert 0.00 klf

Total Factored Ver�cal Force (Max): ≔Vtotal_max +++Vwall_max Vsoil_max FEH.vert FLS.vert =Vtotal_max 11.49 klf

Stem Eccentricity: ≔xstem +2 ft 10.5 in See Loading Sketch

Cutoff Wall Eccentricity: ≔xcw +0 ft 0 in

Soil Area 1 Eccentricity: ≔xw1 +0 ft 7.5 in

Soil Area 2 Eccentricity: ≔xw2 +2 ft 3 in
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Check Bearing Resistance (Factored) (Cont'd): LRFD 11.6.3.2

Ver�cal EH & LS Eccentricity: ≔xlat =――
bfoot

2

3.50 ft

EH Horizontal Eccentricity: ≔yEH =―
h

3

3.71 ft

LS Horizontal Eccentricity: ≔yLS =―
h

2

5.56 ft

Factored Stem Weight: ≔Fstem_max =⋅γDC_max wstem 1.74 klf Max. Vert. Load Factors

≔Fstem_min =⋅γDC_min wstem 1.25 klf Min. Vert. Load Factors

Factored Cutoff Wall Weight: ≔Fcw_max =⋅γDC_max wcw 0.00 klf Max. Vert. Load Factors

≔Fcw_min =⋅γDC_min wcw 0.00 klf Min. Vert. Load Factors

Factored Soil Area 1 Weight: ≔Fw1_max =⋅γEV_max W1 5.36 klf Max. Vert. Load Factors

≔Fw1_min =⋅γEV_min W1 3.97 klf Min. Vert. Load Factors

Factored Soil Area 2 Weight: ≔Fw2_max =⋅γEV_max W2 0.57 klf Max. Vert. Load Factors

≔Fw2_min =⋅γEV_min W2 0.42 klf Min. Vert. Load Factors

Factored Horizontal EH Force: =FEH.horiz 4.73 klf

Factored Horizontal LS Force: =FLS.horiz 0.00 klf

Factored Ver�cal EH Force: =FEH.vert 1.86 klf

Factored Ver�cal LS Force: =FLS.vert 0.00 klf

Resultant Eccentricity:

­ Calculate eccentricity of the resultant of ver�cal forces according to the equa�on shown in LRFD Figure 

11.6.3.2­1.

­ Sum moments about the centerline of the foo�ng at the foo�ng base. Posi�ve moments act counterclockwise.

Posi�ve Moments About Base

(Max. Vert. Load Factors):

≔Mpos_max +++⎛⎝ ⋅FEH.horiz yEH
⎞⎠ ⎛⎝ ⋅FLS.horiz yLS

⎞⎠ ⎛⎝ ⋅Fcw_max xcw
⎞⎠ ⎛⎝ ⋅Fstem_max xstem

⎞⎠

Posi�ve Moments About Base

(Min. Vert. Load Factors):

≔Mpos_min +++⎛⎝ ⋅FEH.horiz yEH
⎞⎠ ⎛⎝ ⋅FLS.horiz yLS

⎞⎠ ⎛⎝ ⋅Fcw_min xcw
⎞⎠ ⎛⎝ ⋅Fstem_min xstem

⎞⎠
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Check Bearing Resistance (Factored) (Cont'd): LRFD 11.6.3.2

Nega�ve Moments About Base

(Max. Vert. Load Factors):

≔Mneg_max +++⎛⎝ ⋅Fw1_max xw1⎞⎠ ⎛⎝ ⋅Fw2_max xw2⎞⎠ ⎛⎝ ⋅FEH.vert xlat⎞⎠ ⎛⎝ ⋅FLS.vert xlat⎞⎠

Nega�ve Moments About Base

(Min. Vert. Load Factors):

≔Mneg_min +++⎛⎝ ⋅Fw1_min xw1⎞⎠ ⎛⎝ ⋅Fw2_min xw2⎞⎠ ⎛⎝ ⋅FEH.vert xlat⎞⎠ ⎛⎝ ⋅FLS.vert xlat⎞⎠

Resultant Eccentricity: ≔eR_max =――――――
-Mpos_max Mneg_max

Vtotal_max
11.93 in

See LRFD Figure 11.6.3.2­1

Factored Ver�cal Stress: ≔σv =―――――
Vtotal_max

-bfoot ⎛⎝ ⋅2 eR_max⎞⎠
2.29 ksf

LRFD Eqn. 11.6.3.2­1

Check Bearing Resistance: ≔Bearing
‖
‖
‖
‖
‖
‖
‖

if

else

≥qR σv
‖
‖ “OK”

‖
‖ “No Good”

=Bearing “OK”

Bearing Performance Ra�o:
≔PRbearing =―

σv

qR
0.37

Check Eccentricity Limits:
LRFD 11.6.3.3

­ Resultant loca�on is required to fall within the middle two­thirds of the foo�ng width.

Allowable Resultant Width: ≔bres =⋅bfoot ―
2

3
4.67 ft

Resultant Eccentricity

(using minimum ver�cal load factors):
≔eR_min =――――――

-Mpos_min Mneg_min

Vtotal_min
15.10 in

See LRFD Figure 11.6.3.2­1

Check Eccentricity: ≔Eccentricity

‖
‖
‖
‖
‖
‖
‖
‖‖

if

else

≤eR_min ――
bres

2
‖
‖ “OK”

‖
‖ “No Good”

=Eccentricity “OK”
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Check Bearing Resistance (Service): LRFD 11.6.3.2

­ From the geotechnical report, the minimum factored bearing resistance for Wall 1 and Wall 2 is 6.2 ksf and 7.1 

ksf respec�vely.  Use the factored bearing resistance of 6.2 ksf as this is the controlling value for all loca�ons. 

­ Check bearing resistance at the service limit state.

Service Bearing Resistance: ≔qR_SRV ⋅6.2 ksf

Bearing Resistance Factor: ≔ϕb 0.55 LRFD Table 11.5.7­1

Nominal Bearing Resistance: ≔qn_SRV =――
qR_SRV

ϕb

11.27 ksf

DC Load Factor (SRV.): ≔γDC_SRV 1.0 LRFD Table 3.4.1­2

EV Load Factor (SRV.): ≔γEV_SRV 1.0 LRFD Table 3.4.1­2

Service Wall Weight: ≔Vwall_SRV ⋅γDC_SRV
⎛⎝ ++wstem wfoot wcw

⎞⎠ =Vwall_SRV 2.97 klf

Service Soil Weight: ≔Vsoil_SRV ⋅γEV_SRV
⎛⎝ +W1 W2

⎞⎠ =Vsoil_SRV 4.39 klf

Service Ver�cal EH Force: ≔FEH.vert_SRV REH.vert =FEH.vert_SRV 1.24 klf

Service Ver�cal LS Force: ≔FLS.vert_SRV RLS.vert =FLS.vert 0.00 klf

Total Service Ver�cal Force (Max): ≔Vtotal_SRV +++Vwall_SRV Vsoil_SRV FEH.vert_SRV FLS.vert_SRV =Vtotal_SRV 8.59 klf

Stem Eccentricity: ≔xstem +2 ft 10.5 in See Loading Sketch

Cutoff Wall Eccentricity: ≔xcw +0 ft 0 in

Soil Area 1 Eccentricity: ≔xw1 +0 ft 7.5 in

Soil Area 2 Eccentricity: ≔xw2 +2 ft 3 in
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Check Bearing Resistance (Service) (Cont'd): LRFD 11.6.3.2

Ver�cal EH & LS Eccentricity: ≔xlat =――
bfoot

2
3.50 ft

EH Horizontal Eccentricity: ≔yEH =―
h

3
3.71 ft

LS Horizontal Eccentricity: ≔yLS =―
h

2
5.56 ft

Service Stem Weight: ≔Fstem_SRV =wstem 1.39 klf

Service Cutoff Wall Weight: ≔Fcw_SRV =wcw 0.00 klf

Service Soil Area 1 Weight: ≔Fw1_SRV =W1 3.97 klf

Service Soil Area 2 Weight: ≔Fw2_SRV =W2 0.42 klf

Service Horizontal EH Force: ≔FEH.horiz_SRV =REH.horiz 3.16 klf

Service Horizontal LS Force: ≔FLS.horiz_SRV =RLS.horiz 0.00 klf

Service Ver�cal EH Force: =FEH.vert_SRV 1.24 klf

Service Ver�cal LS Force: =FLS.vert_SRV 0.00 klf

Resultant Eccentricity:

­ Calculate eccentricity of the resultant of ver�cal forces according to the equa�on shown in LRFD Figure 

11.6.3.2­1.

­ Sum moments about the centerline of the foo�ng at the foo�ng base. Posi�ve moments act counterclockwise.

Posi�ve Moments About Base

(SRV. Vert. Load Factors):

≔Mpos_SRV +++⎛⎝ ⋅FEH.horiz_SRV yEH
⎞⎠ ⎛⎝ ⋅FLS.horiz_SRV yLS

⎞⎠ ⎛⎝ ⋅Fcw_SRV xcw
⎞⎠ ⎛⎝ ⋅Fstem_SRV xstem

⎞⎠
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Check Bearing Resistance (Service) (Cont'd): LRFD 11.6.3.2

Nega�ve Moments About Base

(SRV. Vert. Load Factors):

≔Mneg_SRV +++⎛⎝ ⋅Fw1_SRV xw1⎞⎠ ⎛⎝ ⋅Fw2_SRV xw2⎞⎠ ⎛⎝ ⋅FEH.vert_SRV xlat⎞⎠ ⎛⎝ ⋅FLS.vert_SRV xlat⎞⎠

Resultant Eccentricity: ≔eR_SRV =――――――
-Mpos_SRV Mneg_SRV

Vtotal_SRV

11.08 in
See LRFD Figure 11.6.3.2­1

Factored Ver�cal Stress: ≔σv_SRV =―――――
Vtotal_SRV

-bfoot ⎛⎝ ⋅2 eR_SRV⎞⎠
1.67 ksf

LRFD Eqn. 11.6.3.2­1

Check Bearing Resistance: ≔SRV_Bearing
‖
‖
‖
‖
‖
‖
‖

if

else

≥qR_SRV σv_SRV
‖
‖ “OK”

‖
‖ “No Good”

=SRV_Bearing “OK”

Bearing Performance Ra�o:
≔PRbearing =――

σv_SRV

qR_SRV
0.27

Check Eccentricity Limits:
LRFD 11.6.3.3

­ Resultant loca�on is required to fall within the middle two­thirds of the foo�ng width.

Allowable Resultant Width: ≔bres =⋅bfoot ―
2

3
4.67 ft

Resultant Eccentricity

(using minimum ver�cal load factors):
≔eR_SRV =――――――

-Mpos_SRV Mneg_SRV

Vtotal_SRV

11.08 in
See LRFD Figure 11.6.3.2­1

Check Eccentricity: ≔Eccentricity

‖
‖
‖
‖
‖
‖
‖
‖‖

if

else

≤eR_SRV ――
bres

2
‖
‖ “OK”

‖
‖ “No Good”

=Eccentricity “OK”
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APPENDIX D 
IMPORTANT INFORMATION ABOUT THIS GEOTECHNICAL ENGINEERING 

REPORT 

GENERAL COMMENTS 

Docusign Envelope ID: 53D18AFC-3920-4108-9DB1-AC5A8B1DDB52



Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively 
as possible. In that way, clients can benefit from 
a lowered exposure to the subsurface problems 
that, for decades, have been a principal cause of 
construction delays, cost overruns, claims, and 
disputes.  If you have questions or want more 
information about any of the issues discussed below, 
contact your GBA-member geotechnical engineer. 
Active involvement in the Geoprofessional Business 
Association exposes geotechnical engineers to a 
wide array of risk-confrontation techniques that can 
be of genuine benefit for everyone involved with a 
construction project. 

Geotechnical-Engineering Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific 
needs of their clients. A geotechnical-engineering study conducted 
for a given civil engineer will not likely meet the needs of a civil-
works constructor or even a different civil engineer. Because each 
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who 
rely on a geotechnical-engineering report prepared for a different client 
can be seriously misled. No one except authorized client representatives 
should rely on this geotechnical-engineering report without first 
conferring with the geotechnical engineer who prepared it. And no one 
– not even you – should apply this report for any purpose or project except 
the one originally contemplated.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical
engineering report did not read it in its entirety. Do not rely on an 
executive summary. Do not read selected elements only. Read this report 
in full.

You Need to Inform Your Geotechnical Engineer 
about Change
Your geotechnical engineer considered unique, project-specific factors 
when designing the study behind this report and developing the 
confirmation-dependent recommendations the report conveys. A few 
typical factors include: 
•	 the client’s goals, objectives, budget, schedule, and 
	 risk-management preferences; 
•	 the general nature of the structure involved, its size, 		
	 configuration, and performance criteria; 
•	 the structure’s location and orientation on the site; and 
•	 other planned or existing site improvements, such as 		
	 retaining walls, access roads, parking lots, and 			
	 underground utilities. 

Typical changes that could erode the reliability of this report include 
those that affect:
•	 the site’s size or shape;
•	 the function of the proposed structure, as when it’s 		
	 changed from a parking garage to an office building, or 		
	 from a light-industrial plant to a refrigerated warehouse;
•	 the elevation, configuration, location, orientation, or 		
	 weight of the proposed structure;
•	 the composition of the design team; or
•	 project ownership.

As a general rule, always inform your geotechnical engineer of project 
changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 
responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered. 

This Report May Not Be Reliable
Do not rely on this report if your geotechnical engineer prepared it:
•	 for a different client;
•	 for a different project;
•	 for a different site (that may or may not include all or a 		
	 portion of the original site); or 
•	 before important events occurred at the site or adjacent 		
	 to it; e.g., man-made events like construction or 		
	 environmental remediation, or natural events like floods, 	
	 droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering 
report whose reliability may have been affected by the passage of time, 
because of factors like changed subsurface conditions; new or modified 
codes, standards, or regulations; or new techniques or tools. If your 
geotechnical engineer has not indicated an “apply-by” date on the report, 
ask what it should be, and, in general, if you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying it. A minor amount of additional testing or 
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are 
Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface through various sampling and testing procedures. 
Geotechnical engineers can observe actual subsurface conditions only at 
those specific locations where sampling and testing were performed. The 
data derived from that sampling and testing were reviewed by your 
geotechnical engineer, who then applied professional judgment to 
form opinions about subsurface conditions throughout the site. Actual 
sitewide-subsurface conditions may differ – maybe significantly – from 
those indicated in this report. Confront that risk by retaining your 
geotechnical engineer to serve on the design team from project start to 
project finish, so the individual can provide informed guidance quickly, 
whenever needed. 
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This Report’s Recommendations Are 
Confirmation-Dependent
The recommendations included in this report – including any options 
or alternatives – are confirmation-dependent. In other words, they are 
not final, because the geotechnical engineer who developed them relied 
heavily on judgment and opinion to do so. Your geotechnical engineer 
can finalize the recommendations only after observing actual subsurface 
conditions revealed during construction. If through observation your 
geotechnical engineer confirms that the conditions assumed to exist 
actually do exist, the recommendations can be relied upon, assuming 
no other changes have occurred. The geotechnical engineer who prepared 
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform 
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a full-time member of the 
design team, to: 
•	 confer with other design-team members, 
•	 help develop specifications, 
•	 review pertinent elements of other design professionals’ 			 
	 plans and specifications, and 
•	 be on hand quickly whenever geotechnical-engineering 			 
	 guidance is needed. 
	
You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction 
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 
conspicuously that you’ve included the material for informational 
purposes only. To avoid misunderstanding, you may also want to note 
that “informational purposes” means constructors have no right to rely 
on the interpretations, opinions, conclusions, or recommendations in 
the report, but they may rely on the factual data relative to the specific 
times, locations, and depths/elevations referenced.  Be certain that 
constructors know they may learn about specific project requirements, 
including options selected from the report, only from the design 
drawings and specifications. Remind constructors that they may 

perform their own studies if they want to, and be sure to allow enough 
time to permit them to do so. Only then might you be in a position 
to give constructors the information available to you, while requiring 
them to at least share some of the financial responsibilities stemming 
from unanticipated conditions. Conducting prebid and preconstruction 
conferences can also be valuable in this respect. 

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. That lack of understanding has nurtured 
unrealistic expectations that have resulted in disappointments, delays, 
cost overruns, claims, and disputes. To confront that risk, geotechnical 
engineers commonly include explanatory provisions in their reports. 
Sometimes labeled “limitations,” many of these provisions indicate 
where geotechnical engineers’ responsibilities begin and end, to help 
others recognize their own responsibilities and risks. Read these 
provisions closely. Ask questions. Your geotechnical engineer should 
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform 
a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings, 
conclusions, or recommendations; e.g., about the likelihood of 
encountering underground storage tanks or regulated contaminants. 
Unanticipated subsurface environmental problems have led to project 
failures. If you have not yet obtained your own environmental 
information, ask your geotechnical consultant for risk-management 
guidance. As a general rule, do not rely on an environmental report 
prepared for a different client, site, or project, or that is more than six 
months old.

Obtain Professional Assistance to Deal with Moisture 
Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, none of the engineer’s 
services were designed, conducted, or intended to prevent uncontrolled 
migration of moisture – including water vapor – from the soil through 
building slabs and walls and into the building interior, where it can 
cause mold growth and material-performance deficiencies. Accordingly, 
proper implementation of the geotechnical engineer’s recommendations 
will not of itself be sufficient to prevent moisture infiltration. Confront 
the risk of moisture infiltration by including building-envelope or mold 
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission 
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any 

kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent

Telephone: 301/565-2733
e-mail: info@geoprofessional.org   www.geoprofessional.org
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                            General Comments  

GENERAL COMMENTS 
 
BASIS OF GEOTECHNICAL REPORT 
This report has been prepared in accordance with generally accepted geotechnical engineering practices to assist in the design 
and/or evaluation of this project.  If the project plans, design criteria, and other project information referenced in this report and 
utilized by SME to prepare our recommendations are changed, the conclusions and recommendations contained in this report 
are not considered valid unless the changes are reviewed, and the conclusions and recommendations of this report are modified 
or approved in writing by our office. 
 
The discussions and recommendations submitted in this report are based on the available project information, described in this 
report, and the geotechnical data obtained from the field exploration at the locations indicated in the report.  Variations in the soil 
and groundwater conditions commonly occur between or away from sampling locations.  The nature and extent of the variations 
may not become evident until the time of construction.  If significant variations are observed during construction, SME should be 
contacted to reevaluate the recommendations of this report.  SME should be retained to continue our services through 
construction to observe and evaluate the actual subsurface conditions relative to the recommendations made in this report. 
 
In the process of obtaining and testing samples and preparing this report, procedures are followed that represent reasonable 
and accepted practice in the field of soil and foundation engineering.  Specifically, field logs are prepared during the field 
exploration that describe field occurrences, sampling locations, and other information.  Samples obtained in the field are 
frequently subjected to additional testing and reclassification in the laboratory and differences may exist between the field logs 
and the report logs.  The engineer preparing the report reviews the field logs, laboratory classifications, and test data and then 
prepares the report logs.  Our recommendations are based on the contents of the report logs and the information contained 
therein. 
 

REVIEW OF DESIGN DETAILS, PLANS, AND SPECIFICATIONS 
SME should be retained to review the design details, project plans, and specifications to verify those documents are consistent 
with the recommendations contained in this report.   
 

REVIEW OF REPORT INFORMATION WITH PROJECT TEAM 
Implementation of our recommendations may affect the design, construction, and performance of the proposed improvements, 
along with the potential inherent risks involved with the proposed construction.  The client and key members of the design team, 
including SME, should discuss the issues covered in this report so that the issues are understood and applied in a manner 
consistent with the owner’s budget, tolerance of risk, and expectations for performance and maintenance. 
 

FIELD VERIFICATION OF GEOTECHNICAL CONDITIONS 
SME should be retained to verify the recommendations of this report are properly implemented during construction.  This may 
avoid misinterpretation of our recommendations by other parties and will allow us to review and modify our recommendations if 
variations in the site subsurface conditions are encountered.   
 

PROJECT INFORMATION FOR CONTRACTOR 
This report and any future addenda or other reports regarding this site should be made available to prospective contractors prior 
to submitting their proposals for their information only and to supply them with facts relative to the subsurface evaluation and 
laboratory test results.  If the selected contractor encounters subsurface conditions during construction, which differ from those 
presented in this report, the contractor should promptly describe the nature and extent of the differing conditions in writing and 
SME should be notified so that we can verify those conditions.  The construction contract should include provisions for dealing 
with differing conditions and contingency funds should be reserved for potential problems during earthwork and foundation 
construction.  We would be pleased to assist you in developing the contract provisions based on our experience. 
 
The contractor should be prepared to handle environmental conditions encountered at this site, which may affect the excavation, 
removal, or disposal of soil; dewatering of excavations; and health and safety of workers.  Any Environmental Assessment 
reports prepared for this site should be made available for review by bidders and the successful contractor. 
 

THIRD PARTY RELIANCE/REUSE OF THIS REPORT 
This report has been prepared solely for the use of our Client for the project specifically described in this report.  This report 
cannot be relied upon by other parties not involved in the project, unless specifically allowed by SME in writing.  SME also is not 
responsible for the interpretation by other parties of the geotechnical data and the recommendations provided herein. 
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