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1.0 INTRODUCTION

This report includes the findings of evaluations and recommendations for foundations of the
proposed SR 823 bridge over CSXT railroad located between approximate stations 112+84 and
117+62. This bridge is planned as part of the Portsmouth Bypass project. Subsurface
explorations performed for other features of the project are presented in separate reports.

The purpose of this exploration was to 1) determine the subsurface conditions to the depths of
the borings, 2) evaluate the engineering characteristics of the subsurface materials, and 3)
provide information to assist in the design of the structure foundations and the roadway approach
embankments. The exploration presented in this report was performed essentially in accordance
with DLZ Ohio, Inc.’s (DLZ) proposal for the project.

The geotechnical engineer has planned and supervised the performance of the geotechnical
engineering services, considered the ﬁndings, and prepared this report in accordance with
generally accepted geotechnical engineering practices. No other warranties, e1ther expressed or
implied, are made as to the professional advice included in this report.

2.0 GENERAL PROJECT INFORMATION

The project consists in part of placing twin structures to carry proposed SR 823 over the CSXT
railroad. The two structures, as planned, are three-span structures using spill-through slopes at
the abutments.

Based upon comments from ODOT’s Office of Structural Engineering (OSE), it is understood
that spread footings founded in the embankment fill are preferred to support the abutments of the
proposed structures. Also, the use of driven piles is preferred for the support of the two proposed
piers. The ODOT Structure Type Study Review Comments are presented in Appendix I

It is assumed that the maximum height of the embankment at stations 112+84 (rear abutment)
and 117+62 (forward abutment) will be approximately 100 and 72 feet, respectively. These

heights are based upon the maximum difference between the proposed grade of SR 823 and the

existing grade, as indicated on the Structure Site Plan, presented in Appendix L

The analyses and recommendations presented in this report have been made on the basis of the
foregoing information. If the proposed locations or structural concept are changed or differ from
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that assumed, DLZ should be informed of the changes so that recommendations and conclus1ons
presented in this report may be revised as necessary.

3.0 FIELD EXPLORATION

The field exploration consisted of drilling a total of six borings for the proposed structure.
Structure borings TR-39 through TR-42 were drilled for a previous design configuration. These
borings were drilled between February 2 and 22, 2005. Borings B-37 and B-38 were drilled for
the abutments of the currently proposed structure. These borings were drilled between May 3
and 8, 2007. The boring locations are presented on the Structure Site Plan, presented in

- Appendix 1. Boring logs are presented in Appendix II. Information concerning the drilling

procedures is also presented in Appendix I

The boring locations were determined by representatives of DLZ. The surveyed locations and
ground surface elevations of the borings were determined by representatives from Lockwood,
Lanier, Mathias & Noland, Inc. (2LMN).

4.0 FINDINGS
4.1 Geology of the Site

The project area in Highland Bend generally has gently rolling terrain and is bounded on
either end by steep slopes. The main drainage feature in the valley is the Little Scioto
River, located at approximately station 136+00. The ordinary high water elevation is

- reported to be 498.6 feet. The soil consists primarily of alluvial and lacustrine deposits.
The overburden in this area is generally fine-grained soils, which are seventy to ninety
feet deep. The area is located in the Shawnee-Mississippian Plateau, and can be found on
the Minford 7.5-minute Quadrangle.

Bedrock is of the Mississippian Logan Formation. Generally, this formation consists of
primarily sandstone or sandy siltstone with occasional areas of interbedded shale.
However, the lithology of the sandstones varies both laterally and vertically. Within this
area the Logan Formation typically consists of thick, massive sandstone units.

4.2 Subsurface Conditions

The following sections present the generalized subsurface conditions encountered by the
‘borings. For more detailed information, refer to the boring logs presented in Appendix II.
Results of Atterburg Limits and moisture test results are presented on the boring logs and
results from strength and consolidation testing are presented in Appendix III

4.2.1 Soil Conditions

Borings B-37, TR-41, and TR-42 were drilled for the rear abutment and Pier 1
locations, south of the CSXT railroad. Similarly, borings B-38, TR-39, and
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TR-40 were drilled for the forward abutment and Pier 2 locatlons, north of the
CSXT railroad.

Borings drilled south of the railroad tracks generally encountered 4 to 9 inches of
topsoil at the existing ground surface. Below the surface material, borings
generally encountered cohesive soils ranging from clay (A-7-6) to silt and clay
(A-6a) to a depth of 20 feet below the ground surface. Below this layer, cohesive
silt (A-4b) was generally encountered to a depth of 68 feet below the ground
surface. Below this layer, borings generally encountered soils ranging from silt
and clay (A-6a) to gravel with sand (A-1-b) to a depth of 84 to 92 feet below the
ground surface at the top of rock.

Borings drilled north of the railroad tracks generally encountered 4 to 9 inches of
topsoil at the existing ground surface. Below the surface material, borings
generally encountered cohesive soils ranging from clay (A-7-6) to silt and clay
(A-6a) to a depth of 32 feet below the ground surface. Below this layer, cohesive
silt (A-4b) was generally encountered to a depth of 46.5 feet below the ground
surface. Below this layer, borings generally encountered soils ranging from silt
and clay (A-6a) to sandy silt (A-4a) to a depth of 85 to 95 feet below the ground
surface, at the top of rock.

4.2.2 Bedrock Conditions

In the area of the proposed structure, bedrock was confirmed by coring in all
borings. The bedrock consisted of medium hard, moderately to slightly
weathered sandstone. The amount of rock recovered in each core run varied
between 80 and 100 percent, with an average of 95 percent. The rock quality
designation (RQD) of the bedrock ranged between 50 and 100 percent with an

~ average of 80 percent indicating “good” quality rock.

4,2.3 Groundwater Conditions

Seepage was encountered in all borings drilled at this site. Where seepage was
encountered, it was first observed at depths ranging from 17 to 30 feet below the
ground surface. Water was used during rock coring and masked any seepage
zones that might exist in the rock. A measurable water level in the borings prior
to rock coring was only encountered in borings B-37, B-38, TR-38, TR-41, and
TR-42. In these borings, water levels prior to coring rock were observed from
approximate depths of 20.2 and 60.5 feet below the ground surface. Measurable
water levels, upon the completion of coring, were present in all borings from
approximate depths of 23.5 and 43.7 feet below the ground surface. It should be
noted that the final water levels included drilling water, and consequently, may
not be representative of actual groundwater conditions.

It should be noted that groundwater levels may fluctuate with seasonal variations
and following periods of heavy or prolonged precipitation, and therefore, the
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readings indicated on the boring logs may not be representative of the long-term
groundwater level. Long-term monitoring would be needed to obtain a more
accurate estimate of the groundwater table elevation.

A piezometer was installed in boring R-57, at station 109+17. Readings in the
piezometer have shown that the water level is consistently 60 feet below the
ground surface, corresponding to an elevation of approximately 501 feet, which is
near the ordinary high water elevation in the Little Scioto River, which is reported
to be 498.6 feet. However, it should be noted that the water bearing silt (A-4b)
layer that was observed throughout much of the valley was not encountered in
boring R-57, Therefore the water levels measured in the piezometer may not be
representative of other locations throughout the valley.

5.0 CONCLUSIONS AND RECOMMENDATIONS

The Highland Bend area traverses a fairly wide valley with deep, highly compressible soils. A
series of three bridges, including the SR 823 Bridge over CSXT railroad, are proposed to be
constructed across the valley with three new embankment sections, which will begin at
approximate station 105+75 and end at approximate station 130+73. The findings pertaining to
the three embankment sections are presented in a report titled “Report of Subsurface Exploration
for Proposed Highland Bend Roadway Embankments”, dated August 2, 2007, prepared by DLZ.
This report will be referred to as “Highland Bend Report” hereafter. The recommendations
made pertaining to the adjacent embankment sections were considered in the analyses of the SR
823 bridge over CSXT railroad. Calculations are presented in Appendix IV.

5.1 General Foundation Recommendations

It is understood that the proposed bridges will have three spans and utilize spill-through
abutment slopes. It is understood through comments from ODOT’s Office of Structural
Engineering (OSE) that spread footings are preferred to support the abutments of the
proposed structure. Furthermore, it is understood that driven piles are preferred to
support the proposed piers of the structure.

A summary of the bridge foundation recommendations is presented in Table 2. It should
be noted that the strength characteristics of the soil vary across the project area. The
approximate bearing elevations for the piles presented in Table 2 indicate the elevations
at the respective boring locations only. If the subsurface conditions encountered while
driving piles are different than those assumed, the actual bearing elevations may differ
from those cited in Table 2.




Table 2 - Summary of Foundation Recommendations

| Existing ‘_ . Appmxﬁnaﬁ e
Structural | Structure/ | _Grogng o o : Bearing | Allwable :
7 B Surface | Foundation Type T Bearing
Element |  Boring tan | Elevation B
Elevation M Capacity
(Feet) ;
' e (Hee R e e
Rear Left/B-37 556.2 Spread Footings 635.17 3.5 ksf
Abutment | Right/TR-42 568.0 Spread Footings 635.17 3.5 ksf
16 dia. CIP piles 497.9 90 tons
Left/ TR-41 569.4
— B HP 14X73 piles 498.9 95 tons
; 16” dia. CIP piles 497.9 90 tons
Right/TR4L | 5694 " 1P 14%73 piles 498.9 95 tons
16” dia. CIP piles 491.8 90 tons
Left/ TR-40 :
- § 2679 "Hp 14X73 piles 489.8 95 tons
, 16” dia. CIP piles 491.8 90 tons
Right /TR-40 | 567.9 HP 14X73 piles 489 8 95 tons
Forward Left/B-38 561.7 Spread Footings 615.8" 3.5 ksf
Abutment | Right /B-38 561.7 Spread Footings 615.8 3.5 ksf

" Spread footing founded on embankment fill. Elevation taken from Structure Site Plan.
5.2  Bridge Foundation Recommendations — Rear and Forward Abutments

Although anticipated settlements from the influence of the embankment fill will be very
large, it is understood that spread footings are preferred to support the proposed
abutments.

For the evaluation of spread footings, it is assumed that the embankment fill material will
have a friction angle of at least 30 degrees. It is understood that the loading at the
abutments will consist of a dead load of 29 kips per foot and a live load of 5.5 kips per
foot (provided by TranSystems Corp). Additionally, the width of the proposed footing is
understood to be 10.75 feet. With these parameters, the footings may be designed using
allowable bearing capacity of 3.5 kips per square foot (ksf).

It is assumed that spill-through slopes characterized by 2H:1V slopes will be used. The
proposed embankments should be built using staged construction as mentioned in Section
5.4 of this report, and also according to the recommendations cited in the Highland Bend
Report. Based upon the provided Structure Site Plans, the maximum height of the
embankment at the proposed rear and forward abutments is assumed to be approximately
100 and 72 feet, respectively.

Due to the influence of high embankment fills, large settlements are anticipated at the
abutment locations. The amount of settlement/consolidation (embankment loading only)
of the foundation soils at the rear and forward abutments was estimated to be
approximately 56 and 36 inches, respectively. The influence of the spread footing load
will induce elastic settlement of the embankment fill material, as well as additional
consolidation of the foundation soils. In order not to exceed the maximum allowable
differential settlement between the abutments and adjacent piers, a consolidation period
will be required after the construction of the embankment and prior to constructing the



spread footings. This consolidation period is designed to ensure that the amount of
elastic settlement and consolidation remaining after the construction of the spread
footings is below the maximum allowable differential settlement value. Based upon
these analyses, the embankment fill should be placed up to the level proposed grade and
allowed to consolidate until at least 95 percent of the total primary consolidation
(U=95%) has occurred prior to constructing the spread footings. The estimated
settlements from the influence of the spread footing loads are presented in Table 3.

Table 3 - Estimated Settlement from Spread Footing Loads’

Ll  Settlement (in) Settlement (in) | Total Estimated |

' Foundation Soils Embankment Fill |  Settlement (in)
Rear Abutment 0.8 2.1 2.9
Forward Abutment 1.6 2.1 3.7

"Settlement due to spread footing loading only.

It is understood that ODOT’s Office of Structural Engineering (OSE) has specified that
the spread footings should not be constructed, and piles (for piers) not be driven until 98
percent of total primary consolidation has occurred. Estimates of the time to 90 and 95
percent consolidation (with wick drains) are presented in Table 4. However, it should be
noted that these values are estimates only. Time-rate of consolidation estimates,
particularly with the use of wick drains beyond 90 percent are unreliable.” Additionally,
the staged construction of these embankments further complicates the determination of
the time required to reach a specified percentage of consolidation. The ODOT
construction representative responsible for monitoring the settlement platforms and pore
pressures in the foundation soils should determine when approximately 98 percent
consolidation has occurred, and modify the required waiting period accordingly.

Table 4 — Time rate of Consolidation Estimates Using Wick Drains

Location o '?;nt;lement | Spacing (ft)’ Lo (dnys) | tos (days)
5 30 45
Reaf, ﬁi‘;ﬁn‘em 56 7 60 )
9 90 130
5 35 45
Forwafr;l) iz:rblzltment 13 7 60 ’5
9 100 140

" Assumes triangular grid spacing. See Highland Bend Embankment Report (8-2-07) for details.
* Settlement due to embankment loading only. Representative of settlement at abutments only.

8.3 Bridge Foundation Recommendations — Piers 1 and 2

Based upon the subsurface conditions encountered by the borings, it is recommended that
driven piles be used to support the proposed structure at the pier locations.
Recommendations for HP 14x73 piles as well as 16-inch diameter cast-in-place (CIP)
reinforced concrete piles are presented here. The results of static analyses indicate that
the piles will not encounter bedrock at these locations. Based upon these results, it is
recommended that 16-inch diameter cast-in-place (CIP) reinforced concrete piles be used
to support the proposed pier. Estimated pile tip elevations are provided in Table 2.
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However, if it is preferable to use HP 14x73 piles to support the piers, recommended pile
tip elevations for these piles are also provided in Table 2.

Based upon the results of analyses, the allowable uplift was calculated to be 114 -and 126
kips for 16-inch CIP and HP 14x73 driven piles, respectively at Pier 1. Similarly, the
allowable uplift at Pier 2 was calculated to be 109 and 125 kips for 16-inch CIP and
HP 14x73 driven piles, respectively.

To prevent downdrag forces from reducing the allowable capacity of the piles, a
consolidation period should be observed after the construction of the embankments and
prior to driving piles. The approach embankment should be constructed to the proposed
grade level and then foundation soils should be allowed to consolidate to at least 95
percent prior to driving piles. Estimates of consolidation times are provided in Table 4.

It should also be noted that the borings encountered fine sand and silt layers. When
saturated, these layers may produce exaggerated blow counts during pile driving which
do not reflect the actual load carrying ability of the strata. Therefore, piles should be
driven to refusal, and then redriven to refusal after the excess pore pressures near the pile
tip have had time to dissipate (usually less than 24 hours).

Due to the subsurface conditions, other foundation types are not being explored at this
time. Information for alternative foundation types can be provided upon request.

5.4  Embankment Stability Analysis

Slope stability analyses were performed for the proposed spill-through slopes using the
existing and proposed grade elevations indicated on the provided plans. The spill-
through slopes being analyzed are characterized by 2H:1V slopes, while the embankment
side slopes are assumed to be 2.5H:1V. The analyses for the long-term (drained)
condition resulted in an infinite slope-type failure. Deeper, specified failure surfaces
were found to have factors of safety of 1.7 and 1.5 for the rear and forward abutment
spill-through slopes, respectively. Similarly, the critical factors of safety, assuming the
end-of-construction (undrained) condition, were found to be 0.8 and 1.1 for the rear and
forward abutment spill-through slopes, respectively. The results of the analyses for the
drained condition are acceptable for highway embankments supporting spread footings.
However, the critical factors of safety for the undrained condition are well below the
minimum required value of 1.5. Analyses performed for the Highland Bend Report
indicated that the embankments may be built using staged construction with the use of
wick drains. The required waiting periods between stages (depending on wick drain
spacing), allowable staged heights, and results of staged construction stability analyses
can be found in the cited report. If the proposed spill-through slopes are constructed with
2H:1V slopes as outlined in the cited report they should be considered stable. The results
of the stability analyses are presented in Appendix IV.

It is recommended that pore pressures and settlements be monitored via vibrating wire
piezometers and settlement platforms. An Instrumentation plan and associated details are




presented in the Highland Bend Report. Please refer to this document for additional
information.

5.5 Groundwater Considerations

Seepage was encountered in all borings drilled at this site and it was first observed at
depths ranging from 17 to 30 feet below the ground surface. A measurable water level in
the borings prior to rock coring was only encountered in borings B-37, B-38, TR-38,
TR-41, and TR-42. In these borings, water levels prior to coring rock were observed
from approximate depths of 20.2 and 60.5 feet below the ground surface. Water was
used during rock coring and masked any seepage zones that might exist in the rock.
Measurable water levels, upon the completion of coring, were present in all borings at
depths ranging from approximate depths of 23.5 and 43.7 feet below the ground surface.
It should be noted that the final water levels included drilling water, and consequently,
may not be representative of actual groundwater conditions.

Excavations for the pier foundations are anticipated to be approximately 7.0 to 9.0 feet
deep. At these depths, it is anticipated that excavations will encounter only minor
seepage. The contractor should be prepared to deal with any unexpected seepage, water
flow, and precipitation that may enter any excavations.

5.6 General Earthwork Recommendations

The proposed alignment of SR 823 over CSXT Railroad traverses a gently to moderately

- sloping area. Consequently, the placement of fill will be required to construct the

approach embankments for the bridges. The maximum fill anticipated is approximately
100 feet, near the proposed rear abutment.

Between 4.0 and 9.0 inches of topsoil were encountered at the ground surface. All
topsoil and vegetation within the footprint of the new embankment and roadway should
be removed prior to new fill placement. All pavement, and organic soil within three feet
of subgrade level should also be removed prior to placing fill or pavement materials.

Organic soils were not encountered in any of the borings. However, organic or very soft
soils may be encountered at locations other than where the borings were drilled.
Consequently, the contractor should be prepared to perform overexcavation of any poor
soils at other locations and replace the overexcavated soil with compacted engineered fill
as needed.

Excavations for foundations should be prepared in accordance with ODOT Item 503,
“Excavation for Structures.” Excavations deeper than 5.0 feet must be sloped or shored
to protect workers entering the excavations. Refer to OSHA regulations (29CFR Part
1926) concerning sloping and shoring requirements for excavations.

Relative to the footing excavations, the following additional recommendations are
presented:
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All footings should be founded deep enough for frost protection, considered to be
36 inches in this area.

Excavation bottoms should be examined by the geotechnical engineer prior to
placement of reinforcing steel and concrete in order to determine the suitability of
the supporting soils.

Excavations should be undercut to suitable bearing material if such material is not
encountered at the planned footing level. Such undercuts may be backfilied with
a lean mix concrete (1,500 psi @ 28 days) or footing concrete.

All footing excavations should be cut to stable side walls and flat bottoms with
the bottoms comprised of firm soil undisturbed by the method of excavation or
softened by standing water. Concrete should be placed the same day that the
footings are excavated. :

CLOSING REMARKS

We appreciate having the opportunity to be of service to you on this project. Please do not
hesitate to call if you have any questions concerning our report,

Respectfully submitted,

DLZ OHIO, INC.

G ff SO

Steven J. Riedy
Geotechnical Engineer

vWa.m

Dorothy A. Adams, P.E.
Senior Geotechnical Engineer

§jr

M:proj\0121\3070.03\Structures\CSX Highland Bend\Final\SR 823 over CSXT RR (Highland Bend) FINAL_sjr 9-13-07.doc




APPENDIX I

Structure Plan and Profile Drawing — 117x17”
Structure Type Study Review Comments, dated December 15, 2006
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to:

from: Tim Keller, Administrator, Office of Structural Engineering

inter-office communication

Harry Fry, District 9 Deputy Director date: December 15, 2006

subject: SCI-823-0214 over CSXT Railroad; PID 19415,77366;

Preliminary Design Submittal

By: Jeff Crace, P. E.

We have performed a cursory review of the information furnished in the Structure Type Study
Submittal by TranSystems Corporation for the subject bridge and offer the following comments:

1. Inthe quest for the most economical structure an alternate with the shortest feasible bridge
length and/or most economical span arrangement should be investigated.

2.  Following are three alternates that could possibly address the economy/efficiency of the

3 3 /3 3 .

—3 a3

structure:

a)

Is the set of tracks that veer off to the right when looking to the west a spur? If so,
please investigate placing a pier (T-type) between the two sets of tracks. A T-type pier
{which meets the requirements for a crashwall) should fit between the tracks and still
meet the required minimum offset (for a crashwall) to both sets of tracks. CSXT
should be made aware of that cost savings may be possible for both the construction
and long term maintenance of the structure.

b) What is the minimum required section for a service road? Investigate how much fill

can be added adjacent to the railroad. This would allow the pier and or the service road
to be relocated closer to the tracks, thereby allowing the pier to be located so that the
center span can be shortened. If relocating the service road is not feasible can the pier
be located closer to the service road?

Is it possible to eliminate the skew of the structure/substructures? We understand this
will cause the spans to increase beyond whatever thee minimum are determined to be.
However we are will to pay a small premium to obtain a structure with a better
construction, operation and long term maintenance history. The vertical clearance
should not be a concern do to the height of the piers.

3.  Revise the inside shoulder width to match the roadway typical section as per the District 9
request. '
4,  After further review and deliberation, we recommend that the abutments be supported by

spread footings. The following issues were contemplated prior to making the final
recommendation.

a) The difficulty in providing a prebored hole that is in excess of 80 feet.




b) The fact that battered pile should be avoided when negative skin friction (down drag) is
expected, AASHTO Standard Specifications for Highway Bridges, section 4.5.2.4.

¢) The fact that the length of the end span is conducive to allowing settlement of the
abutments without causing an overstress in the girders.

Revise note 22a in the bridge design manual to include that the piles cannot be driven until
after 95 percent of the primary consolidation has occurred. Please include this item in the
Structure Type Study so that the consultant preparing the detail design will have the

n

(.
o

Prior to driving piles, construct the spill through slope and the bridge approach
embankment behind the rear abutment up to the level of the subgrade elevation for a
minimum distance of 200 feet behind the rear abutment. Do not begin excavation for the
rear abutment footing and the installation of the rear abutment piles until after the above
required embankment has been constructed and a _ _ calendar day waiting period has
elapsed. The Engineer may adjust the waiting period based on the settlement platform
readings.

—1 O

The consultant should provide the minimum waiting period required based on an
evaluation of the in-situ souls, the consolidation rate and the embankment required.

When first looking at the Site Plan, the estimated pile length did not appear to be correct,
only after checking the boring logs and realizing that the actual top of rock was located off
the sheet did we realize that the actual top of rock elevations were shown above the Plan
view. Please give the top of rock elevations next to the top of rock designation or remove
the top of rock designations off of the Site Plan.

—y 3 L5
oo -]

Please include the following note in the plans.

ITEM SPECIAL-SETTLEMENT PLATFORMS

Description: This item consists of furnishing, constructing, and maintaining settlement

platforms and obtaining settlement readings as required by the plans or as directed by the

H Engineer, At the option and expense of the Contractor, additional settlement platforms

may be installed at locations approved by the Engineer. Settlement readings shall be taken

i weekly during construction and during any specified waiting period. The readings shall be

\ plotted on graph paper presenting deformation (on the negative y-axis) and fill height (on

the positive y-axis) versus time (on the x-axis). A copy of each cumulative plot shall be

sent to the Office of Geotechnical Engineering, Attention: Geotechnical Design
D Coordinator, after each settlement reading is recorded.

Materials: Sound lumber such as 19mm (3/4-inch) exterior grade plywood shall be used
for the base. The pipe shall be 64mm (2-1/2-inch) standard black pipe with threaded
fittings as shown on the plans. A steel plate 915mm x 915mm x 3.2mm (36" x 36" x 1/8")
may be substituted for the lumber for the platforms, at the Contractor’s option.

[
L
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Construction Methods: The platform shall conform to the details shown on the plans.
The platform shall be set on a level surface. The pipe shall be firmly secured to the
platform and shall be maintained in a plumb position during the placement of the
embankment. The pipe shall be marked at intervals to facilitate measurement of the depth
of fill. The Contractor shall stop work in any location where the settlement platform has
been disturbed or damaged. Platforms or pipes damaged or displaced during construction
shall be restored to their proper condition at the Contractor’s expense.

Prior to paving, the top of the settlement platform pipe shall be cut off 600mm (two feet)
below the finished surface of the subgrade or finished ground surface, whichever is
applicable.

Method of Measurement: The number of settlement platforms to be paid for shall be the
actual number of settlement platforms completed, maintained, and accepted by the
Engineer.

Basis of Payment: Payment shall be made at the contract unit price each for “Item Special
— Settlement Platforms” which is compensation for constructing maintaining, and
monitoring the settlement platforms including furnishing all labor, equipment, materials,
and incidentals necessary to complete the work. Payment shall not be made for settlement
platforms which become useless due to damage caused by the Contractor’s operations.

(Note: The following plan detail must accompany this note. )

If there are questions regarding our review comments for this project, please contact our
office.

TK:JS:JC

District 9 - Tom Barnitz
District 9 - Doug Buskirk
District 9 - Larry Wills
File
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SETTLEMENT PLAFORM

3-8

l
|

3 X 3" Xi/8"
STEEL PLATE "“"\\\‘ YELD

A

38"

I/i'

3
Xt

T

3r-0°

U. SETTLEMENT PLATFORMS SHALL BE PLACED AT THE
LOCATION INDICATED I[N THE PLANS, UNLESS
OTHERWISE DIRECTED BY THE ENGINEER.

2. CONTRACTOR HAS OPTJON OF USING EITHER STEEL
DR PLYWOO0D PLATFORM BASE.

—'—\ ~ SERIES 15 SCREW END FLANGE —\ — WASHERS

NOT TO SCALE

3 -B°

X

3/4° EXTERIOR
l‘//"' GRADE PLYWOOD

37-0

2-172* STD. BLACK PIPE CAP

2-1/2" STD. BLACK PIPE
THREADED BOTH ENDS N

SN

|

] 3.0

NOTES:

3. CONTRACTOR SHALL FURNISH MATERIALS AND LABOR
TO EXTEND PIPE UP THROUGH ENTIRE FILL,

4, SETTLEMENT PLATFORMS SHALL 8E ANCHORED BY STAKES
DRIVEN AT EACH CORNER TO PREVENT QVERTURNING,

DATE: 5-1i-1999

W:/Geotach/sottnaew.dgn Q1/17/63 03:19:07 BM




APPENDIX II

General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Boring Logs — Six (6) Borings



GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 foot increments at intervals not exceeding
5 feet. Inthe event the sampler encountered resistance to penetration of 6 inches or less
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
penetration data were recorded and one or more representative samples were preserved
from each sampling increment.

In borings where rock was cored, NXM or NQ size diamond coring tools were used.

In the laboratory all samples were visually classified by a geotechnical engineer. Moisture
contents of representative fine-grained soil samples were determined. A limited number of
samples, considered representative of foundation materials present, were selected for
performance of grain-size analyses and plasticity characteristics tests. The results of these
tests are shown on the boring logs. :

The boring logs included in the Appendix have been prepared on the basis of the field
record of drilling and sampling, and the results of the laboratory examination and testing of
samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considered that the borings have disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertical intervals and horizontal distances.

Soil/rock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, unless notified to the contrary by the client.

S\Geot\Forms\General Info English.doc
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LEGEND - BORING LOG TERMINOLOGY

Explanation of each column, progressing fram left to right
1. Depth (in feet) — refers to distance below the ground surface.
2. Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.

3. Standard Penetration (N} — the number of blows required to drive a 2-inch O.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in 6-inch drive increments. Standard penetration resistance is
determined from the total number of blows required for one foot of penetration by summing the second and third 6-inch increments
of an 18-Inch drive.

50/n — Indicates number of blows (50) to drive a split-barrel sampler a certain number of inches (n) other than the normal 6-inch
increment.

4. The length of the sampler drive is indicated graphically by horizontal lines across the "Standard Penstration” and “Recovery”
columns.

5. Sample recovery from each drive is indicated numerically in the column headed “Recovery”.

6. The drive sample location is designated by the heavy vertical bar in the “Sample No., Drive” column.

7. The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the “Press” column.
8. Sample numbers are designated consecutively, increasing in depth.

9. Soil Description

a. The following terms are used to describe the relative compactness and consistency of soils:

Granular Soils — Compactness

Blows/Foot
Term Standard Penetraticn
Very Loose 0-4
Loose 4-10
Medium Dense 10-30
Dense 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

Compression Standard
Term tons/sq.ft. Penetration = Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25 -0.50 2-4 Easily penetrated by thumb
Medium Stiff 050-1.0 4-8 Penetrated by thumb with moderate pressure
Stiff 1.0-2.0 8-15 Readily indented by thumb but not penetrated
Very Stiff 20-40 15 - 30 Readily indented by thumb nail
Hard over 4.0 over 30 Indented with difficulty by thumb nail

b. Color — If a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. If two major and distinct
colors are swirled throughout the soil, the colors are modified by the term "mottled”.

c. Texiure is based on the Ohic Department of Transportation Classification System. Soil particle size definitions are as follows:

Description Size Description Size

Boulders Larger than 8" Sand - Coarse 2.0 mm to 0.42 mm

Cobbles 8”0 3" — Fine 0.42 mm te 0.074 mm

Gravel - Coarse 3"toW” Sitt 0.074 mm to 0.005 mm
- Fine 34" 10 2.0 mm Clay smaller than 0.005 mm

S:ADeptiGeotechnical\Forms\BoringsiLegend ODOT English.doc
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11.

12.

13.

The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

Modifiers to main soil descriptions are indicated as a percentage by weight of particle sizes.

trace 0to 10%

little 10 to 20%

some 20 to 35%

“and” 35 to 50%

Moisture content of cohesionless soils (sands and gravels) is described as follows:
Term Relative Moisture or Appearance

Dry No moisture present

Damp Internal moisture, but none to little surface moisture

Moist Free water on surface

Wet Voids filled with free water

The moisture content of cohesive soils (silts and clays) is expressed relative to plastic properties.

Term Relative Moisture or Appearance

Dry Powdery

Damp Moisture content slightly below plastic limit

Moist Maisture content above plastic limit but below liquid limit
Wet Moisture content abovs liquid limit

Rock Hardness and Rock Quality Designation

a.

The following terms are used to describe the relative hardness of the bedrock.

Term Description

Very Soft Permits denting by moderate pressure of the fingers. Resembles hard soil but has rock
structure. (Crushes under pressure of fingers and/or thumb)

Soft Hesists denting by fingers, but can be abraded and pierced to shaliow depth by a pencil
point. {Crushes under pressure of pressed hammer)

Medium Hard Resists pencil point, but can be scratched with a knife blade. {Breaks easily under single
hammer blow, but with crumbly edges.)

Hard Can be deformed or broken by light to moderate hammer blows. (Breaks under one or two
strong hammer blow, but with resistant sharp edges.)

Very Hard Can be broken only by heavy and in some rocks repeated hammer blows.

Rock Quality Designation, RQD — This value is expressed in percent and is an indirect measure of rock soundness. It is
obtained by summing the total length of all core pieces which are at least four inches long, and then dividing this sum by the
total length of the core run.

Gradation — when tests are performed, the percentage of each particle size is listed in the appropriate column {defined in ltem 9¢).

When a test is performed to determine the natural moeisture content, liquid limit moisture content, or plastic limit moisture content,
the moisture content is indicated graphically.

The standard penetration (N) value in blows per foot is indicated graphically.

S:\Deph\Geotechnical\Forms\Boringsi\Legend ODOT English.doc
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APPENDIX III

Laboratory Test Results
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Results
C, tsf 1.477
¢, deg 0.0
Tan{o) 0.00
w. 22
3
@
2 = =
w A ™ "
a ol
2 A >N N
7 y 7
1.1 7 Ay
7 N
/
- Ji N
‘\‘ \
M
f N / \
/ \ 1
/ \
0 |
0 1.1 2.2 3.3 4.4 5.5 6.6
Normal Stress, tsf
6 Sample No. 1 2 3
Water Content, 23.8 22.8 21.1
5 __ 1 Dry Density, pef 97.9 98.9 103.1
3 | Saturation, 86.9 85.1 81.5
E | Void Ratio 0.7542 0.7365 0.6649
B 4 Diameter, in. 2.79 2.80 279
& = Height, in. 547 5.58 5.59
w0
2 Wz Water Content, 234 22.1 232
@ 3 7 5 + | Dry Density, pef 97.9 98.9 103.1
2 / N v 2 | Saturation, 85.3 82.5 95.9
S 7 a3 =121 % | Void Ratio 0.7542 0.7365 0.6649
a 2 # AN Diameter, in. 2.79 2.80 2.79
V4 N Height, in. 547 5.58 5.59
i P TRl 4 f Strain rate, in/min. 006 006 006
1
/// Back Pressure, tsf 0.00 0.00 0.00
oi »” Cell Pressure, tsf 0.72 1.44 2.88
0 5 10 18 20 | Fail. Stress, tsf 147 295  3.356
Axial Strain, % Ul. Stress, tsf 145 298  3.66
o, Failure, isf 2.19 4.39 6.44
Type of Test: .
Unconsolidated Undrained Gs_Failure, tsf 0.72 144 288
Sample Type: 3" press tube Client: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-0.00
LL=36 PL= 22 Pl= 14
Specific Gravity= 2.75 Source of Sample: B-37 Depth: 3.0
Remarks: Sample Number: ST-1
Proj. No.: 21-3070.03 Date: 6/6/07
Figure
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g2 ge
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O [+}]
a a /
i
/ “ 1
0 0
0% 10% 20% 0% 10% 20%
3 5 4
4
2] [72]
g /\ N 2 4
B @,
g / 3
® A\ 3 2
a / \ a
1
0
0% 10% 20% 0% 10% 20%
Peak Strength
Total
a= (.36 tsf
o= 17.8deg
tan o= 0.32 //
//g/|
§7 . el s
= 7‘; /
/]
y A
/ 4 W
0 1 2 3 5 6
p, tsf
Stress Paths: o indicates peak + indicates end
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-37 Depth: 8.0 Sample Number: ST-1
Project No.: 0121-3070.03 Figure DLZ, INC.
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Total Effective —
C, tsf 0.556 0.150 . ~
¢, deg 17.0 29.5
Tan{¢ 0.31 0.57
:“-ﬁn 6 -t 1 foner?
g aE SRasE
9 o
n Gl
=
[¥3] 3 fowent -
. [~ = 7 A Y A\
X { LY
7 Gt A, N
: Al / X Y
- Fil) A 1 \
- o '
0 I 1
0 3 5] 9 15
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
9 Sample No. 1 2
P Water Content, 259 25.6
7.5 - __ | Dry Density, pcf 96.9 98.0
A 8 | Saturation, 94.6 96.0
d £ | Void Ratio 07395 0.7196
B 6 Diameter, in. 2,79 2.81
G " Height, in. 5.60 5.58
= 1 2 Water Content, 25.6 244
D 4B/ + | Dry Density, pef 96.9 98.0
% I \\ 2 | Saturation, 93.6 91.5
H N = Void Ratio 0.7395 0.7196
a 3 { 1 Diameter, in. 2.79 2.81
: ) Height, in. 5.60 5.58
I,
7 Strain rate, in./min. 0.01 0.01
1.51 Back Pressure, tsf 1.2 1.2
Cell Pressure, tsf 42 3.4
o Fail, Stress, tsf 4.0 1.5
0 10 20 Total Pore Pr., tsf 24 4.8
Axial Strain, % Ult, Stress, tsf 4.0 7.5
Total Pore Pr., tsf 2.4 4.8
o e Y
CU with Pore Pressures 3 . ' .
Sample Type: Press Tube Client: TranSystems, Inc.
Description: Silty clay
Project: SCI-823-0.00
LL=29 PL= 22 Pl=7
Assumed Specific Gravity= 2.7 Source of Sample: B-37 Depth: 18
Remarks: Sample Number: ST-2
Praj. No.: 0121-3070.03 Date: 6/6/07
Figure DL Z
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SEB 628
a @ a v
o5 4 pS5 4
[= 2] [S 3]
acs as
g0 A
2 2 2 2
0 0
0% 10% 20% 0% 10% 20%
6 Peak Strength e
Total Effective - -
a= 0.53 tsf 0.13 tsf — _—
o= 16.3 deg 26.2 deg o~
-
. tan o= 0.29 0.49 L~
”e/ﬁ ] ’//
e /
vy _ //{/ / p ///7
o L~ N
- - X\ ~
rd L7 /
/ - A
Coa "\
-
o”
0 2 4 6 8 10 12
p, tsf
Stress Paths: Total Effective — — —
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-37 Depth: 18 Sample Number: ST-2
Project No.: 0121-3070.03 Figure DLZ, INC.
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e

Total Effective
C, tsf 0.946 0.688 %
0, deg 13.4 22.7 =
Tan 0.24 0.42 e
P ol
I
g ° N
. =2
,q_J P = J——
0 g =
= e 1
3 b e N
L] i A ™
- B / N N
|t 5] 4 N\
r LA \
7 N A Y \
il 7 "\ Ji N Y
e A f Y \
] 1 [ ]
0 ! B0 I
0 3 6 9 12 15 18
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
° Sample No. 1 2 3
Water Content, 20.9 223 26.0
7.5 __ | Pry Density, pof 102.6 99.9 98.7
& | Saturation, 87.8 87.7 99.1
L7 X £ | Void Ratio 0.6433 0.6866 0.7086
B & Diameter, in. 2.80 2.80 2.80
o N Height, in. 4.96 5.56 5.60
7]
2 i AN Water Content, 27.1 24.5 24.1
D a5 yi — + | Dry Density, pef 974 1014 1022
£ A —p| o | & | Saturation, 100.0 1000 1000
3 i p Ay % | Void Ratio 07311 0.6622 0.6494
Q 3 A = Diameter, in. 288 278 276
’ )4 ] Height, in. 4,96 5.56 5.60
imrd " I'strain rate, in/min. 00l 00l 001
1.5/ 177 Back Pressure, tsf 1.2 1.2 1.2
'/ Cell Pressure, tsf 2.4 5.2 84
ot Fail. Stress, tsf 34 44 69
0 10 15 20 Total Pore Pr., tsf 1.4 3.2 4.6
Axial Strain, % Uit. Stress, tsf 34 4.4 6.9
Total Pore Pr., tsf 1.4 3.2 4.6
g, Failure, tsf 4.3 6.3 10.7
Type of Test: L,
CU with Pore Pressures d, Failure, tsf 0.9 2.0 38
Sample Type: Press Tube Client: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-0.00
LL=29 PL= 20 Pi= 9
Assumed Specific Gravity= 2.7 Source of Sample: B-37 Depth: 43.5
Remarks: Sample Number: ST-3
Prol. No.: D121-3070.03 Date: 6/6/07
Figure D L Z
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Ss // S8
-
Ea / g4
= 2 I/ = 2
0 0
0% 10% 20% 0% 10% 20%
& Peak Strength
Total Effective
a= 0.921sf 0.63 tsf P
o= 13.0 deg 21.1 deg _ L.~
tan o= 0.23 0.39 PP
e - -
= - - /
_‘“&J_" //7/ y %’
& ~—T Ny 4
9,/?’ <
2 Lea bﬁ/ +/ N 5
e — e
‘79@ 4,// / \\ /
/"7”'/‘, “ I
= - 7 ~ 7
B / ) /
0 /
0 2 4 6 8 10 12
p, tsf
Stress Paths: Total Effective — — —
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-37 Depth: 43.5 Sample Number: ST-3
Project No.: 0121-3070.03 Figure DLZ, INC.
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N R N B S

D = - D 3

4.2

Total Eifective e
C, tsf 0.191 0.210 =
¢, deg 18.4 31.1 L
Tan(d 0.33 0.60 T
:@ 2.8 - ”_—,-'
& - -
4 7 ]
a :-- T -~ porar? ey —
E ';;VJ = -;r‘ N
D4 e e A <
P d et 4 s,
ol Y L 7 \
-~ =1 4
o S e /
r - S
” - Y \
BER L / \ \ \ 1
/ i \ i i i
ol [ H ] i | I 1
0 1.4 2.8 42 5.6 7 8.
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
8 - | Sample No. 1 2
Water Content, 26.6 26.0
5 __ | Dry Density, pcf 98.2 98.2
8 | Saturation, 97.8 95.5
] £ | Void Ratio 0.7490 0.7491
G 4 n Diameter, in. 2.82 2.82
& y - Height, in. 5.59 5.58
n
2 N 2 Water Content, 27.8 27.0
“ 3 7 1 | Dry Density, pef 973 98.5
g & | Saturation, 1000 100.0
'g i % Void Ratio 0.7639 0.7422
o 2 ," Diameter, in. 2.84 2.82
= Height, in. 5.59 5.58
I, ] 1 | Strain rate, in./min. 0.06 0.01
1 ’: Back Pressure, tsf 1.00 1.15
i Cell Pressure, tsf 2.15 5.15
o Fail. Stress, tsf 1.59 422
0 5 10 15 20 Total Pore Pr., tsf 176 3.52
Axial Strain, % Ult. Stress, tsf 1.59 422
Total Pore Pr., tsf 1.76 3.52
5 o
CU with Pore Pressures 3 ! i .
Sample Type: 3" press tube Client: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-0.00
LL= 27 PL= 16 Pl=11
Specific Gravity= 2.75 Source of Sample: B-38 Depth: 10.0
Remarks: Sample Number: $T-1
#rof. No.: 0121-3070.03 Date: 5/22/07
Figure ” D L Z
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oS o= ~.
—_ 0 = y/
g0 — &0 P
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0 0
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75[ 4 | 75[,
| 5 I 8
] I
J I
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5. 45 5, 245
N w [ ]
PR SEB
aw )
¢S 3 @35 3
oo o
as oS
54 4
2 1.5 2 1.5
0 0
0% 10% 20% 0% 10% 20%
6 Peak Strength T
Total Effective Pl
-
a= 0.18 tsf 0.18 tsf e
o= 17.5 deg 27.3 deg Prad
tan o= 032 0.52 -1
4 -
-
-
= o - /
2 e
~ —
.4/ /
- S
- \
L~ /(
S 7 o N
AP
/ 3
0 I 7l
0 2 4 6 8 10 12
p, tsf
Stress Paths: Total Effective — — —
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-38 Depth: 10.0 Sample Number: ST-1
Project No.: 0121-3070.03 Figure DLZ, INC.
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1 L3

4

i T
| A—

—1 3

o —

Total Effective P i
C, tsf 0.652 0 L
¢, deg 20.9 324
Tan(¢ 0.38 0.63 p s
_—
/, -
E 6 o - LT
o 7 -
W P Lo
E » - ]
E o 4:’ t e
B, =~ ~
A P ol N
] 4 AN
at y AN N
M= AN -
i A A Y X
T Y N )Y
Eal P N "
p! I ¥ |
ol=l” I It ]
0 3 ) 9 12 15 18
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
9 Sample No. 1 2
Water Content, 26.8 27.4
7.5 __ | Dry Density, pef 98.3 99.1
/ N 8 | Saturation, 1013 105.6
T N £ |Void Ratio 0.7141 0.7000
¥ 6 — d AN Diameter, in. 2.80 2.81
& - Height, in. 5.57 5.57
[77]
g LA Water Content, 0.0 249
w45 7 + [ Dry Density, pef 0.0  99.1
% 2 Saturation, 0.0 96.1
H 7 - 1 = Void Ratio N/A  0.7000
o sHA — ] Diameter, in. 2.80 2381
I Height, in. 5.57 5,57
2
] Strain rate, in./min. 0.11 0.01
15 //’ Back Pressure, tsf 1.2 1.2
g Cell Pressure, tsf 2.6 6.1
olt Fail. Stress, tsf 35 74
0 10 15 20 Total Pore Pr., tsf 0.9 3.0
Axial Strain, % Ult. Stress, tsf
Total Pore Pr., tsf
- o, Failure, tsf 53 10.5
Type of Test: &, Failure, tsf 8 3.

CU with Pore Pressures

Sample Type:
Description:

Assumed Specific Gravity= 2.7

Remarks:

Figure

Client: TranSystems, Inc.
Project: SCI-823-0.00

Source of Sample: B-38
Sample Number: ST-2

Proj. Ne.: 0121-3470.03

Depth: 15.0

Date:

TEO

li"'l'
L
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6 Peak Strength P
Total Effective s “
a= 0.61 tsf -0.31 tsf =
o= 19.6 deg 30.5 deg - L
tan o= 0.36 0.59 P //
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i T
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o
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0 2 4 6 8 10 12
p, tsf

Stress Paths: Total

Effective — — —

Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-38
Project No.: 0121-3070.03

Depth: 19.0
Figure

Sample Number: ST-2
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Page 1of2
Vane Shear Test Report

Project SCl-823 Date ~ 5/3/2007
Project No. 0121-3070.03 Boring Number ~ B-38 ~ Depth 19"
Client Transystems i Test Setup
Drill Rig & Crew Doug / CME 850 =0 -
_Youg/LMeooy 00 pd:
Vane Shear Test Device -~ |,
Tested By Mott / Riedy arle e !
Ex. Ground Surface I e
Weather/Temp. ~ Rain/60 degrees I
. LS BT LTI :1 LTSS ST iz
Soil Type A-6a !
Il
DRILLING !
Hollowstem Augers |
Hollowstem augers D, 17.5 \ :
to depth \ 1
|
Vane Depth below D 1.5 i
bottom of augers .
1l
Augers above H, 2.5 }
ground surface I Da
_ AW Rod (Shear Vane) I Dt
Depth to vane tip D, 19 \ ;4‘
LU
SHEAR VANE b
i
]
Vane Used 25 3.625 |
i
Vane constant, k I
s |,
Ib-in to psf, 2.59 0.905
(1b-in to ps) 1D ;{
|
Masurement by Manual Torge Reading Shear Vane I S—
Max Torque 525 Ib-in ?S
Max UD Shear Strength 2714 psf
i Torque (Ib-in) vs Angular Rotation (deg)
500 - ¢
2
@ 300
2 / , :
E 200 JE& o e i
it & // I—O—Peak Strength |
7 | —#—Remolded Strength | |
0 ‘ : .
0 10 20 50 60 70

30 40
Angular Rotation (deg)

DLZ Ohio, Inc.

ENGINEERS * ARCHITECTS " SCIENTISTS
PLANNERS * SURVEYORS




S I e e

-

(—

7

Page 2of 2
Vane Shear Test Report
Begin
Time End
Boring Number  B-38 Depth 19'
Undisturbed Condition Remolded Condition
Time (min)  |Tourge (Ib-in) Angular Rotation (deg) Time (min)  |Tourge (lb-in) Angular Rotation {deg)
0.0 0 0 0.0 0 0
0.5 500 10 0.5 225 8
1.0 525 20 1.0 225 15
1.5 500 37 1.5 225 23
2.0 450 45 2.0 215 30
2.5 400 60 2.5 200 38
3.0 3.0 200 45
3.5 3.5
4.0 4.0
4.5 4.5
5.0 5.0
5.5 5.5
6.0 6.0
6.5 6.5
7.0 7.0
-7.5 7.5
8.0 8.0
8.5 8.5
9.0 8.0
9.5 9.5
10.0 10.0
10.5 10.5
11.0 11.0
11.5 11.5
12.0 12.0
12.5 12.5
13.0 13.0
13.5 13.5
14.0 14.0
14.5 14.5
15.0 15.0
15.5 15.5
16.0 16.0
16.5 16.5
17.0 17.0
17.5 17.5
18.0 18.0
Peak Torque 525 (Mb-in) k= 5.170{Peak Remolded Torque 225 (lb-in)
Peak Undrained Shear Strength 2714 pst  Peak Remolded Shear Strength 1163 psf
Sensitivity 2.3
DLZ Ohio, Inc.

i _:-l‘?-"q‘!‘

ENGINEERS * ARCHITECTS * SCIENTISTS

PLANNERS * SURVEYORS




L3 1

1 = /= Lo

3 3 .4

L

1.8

Results
C, tsf 1.018
¢, deg 0
Tan(4) 0
w 12
&8
== =
@ ~ =]
a P o
@ N
Q
%
0.6 y, \\
N
AY
]
I
\
0
0 0.6 i2 1.8 2.4 3 3.6
Normal Stress, tsf
3
Sample No. 1
Water Content, 236
2.5 __ | Dry Density, pef 101.3
& | Saturation, 93.0
£ | Void Ratio 0.7004
B 2 Diameter, in. 2.79
@ § ] Height, in. 5.09
i '/ ™ Water Content, 264
D15 i += | Dry Density, pcf 101.3
.g 2 Saturation, 104.1
3 7 % Void Ratio 0.7004
a 1 i Diameter, in. 2.79
7 Height, in. 5.09
1/ Strain rate, in./min. 0.06
0.5
/ Back Pressure, tsf 0.00
{
0 ! Cell Pressure, tsf 1.50
a 5 10 15 20 | Fail. Stress, tsf 2.04
Axial Strain, % Ult. Stress, tsf
o, Fallure, tsf 353
Type of Test: .
Unconsolidated Undrained Gy Failure, tsf .50
Sample Type: 3" press tube Client: TranSystems, Inc.
Description:
Project: SCI-823-0.00
LL= 33 PL= 21 Pl= 1?2
Assumed Specific Gravity= 2.76 Source of Sample: B-38 Depth: 19.0

Remarks: Specific Gravity (Actual)=2.76

Figure

Sample Number: ST-2

Prof. No.: 0121-3070.03
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CONSOLIDATION TEST REPORT
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Dial Reading vs. Time
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Dial Reading vs. Time
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Dial Reading vs. Time
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Dial Reading vs. Time
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CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION
Lean clay
Project No. 0121- Client: TranSystems, Inc. Remarks:
Project: SCI-823-0.00
Source: B-37 Sample No.; ST-3 Elev./Depth: 43.5
g DL Z Figure




]

o . Z

i

CONSOLIDATION TEST REPORT

7761 V
75686
73 \\
——
aiy \
\\ \
et
7176 e
N N
™
NG \
s \\
6981 aY \
N
2 \\ \
At \ M
2 N
% 6786 ‘\
TR )
~ t N
| N
6591 N
\
\J:\\
\\} N
6396 NS
\\ :t
Mo
\\\ \
6201 ™ N N
' N\
\ﬂ\
6006 9
5811 555 200 500 7000 5000 5000 10000 20000
Applied Pressure - psf
Natural Dry Dens Initial Void
: LL P Sp. Gr. USCS AASHT .
Saturation | Moisture (pcf) P- r © Ratio
999 % 277 % 96.4 27 11 27 CL A-6(8) 0.748
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0,00
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Lean clay
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Project No.: 0121-3070.03
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Dial Reading vs. Time
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Dial Reading vs. Time
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Project No.: 0121-3070.03
Project: SCI-823-0.00
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Dial Reading vs. Time

Elev./Depth: 37.0
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Dial Reading vs. Time

Elev./Depth: 37.0
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Dial Reading vs. Time
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APPENDIX IV

Slope Stability Analyses
Spread Footing Bearing Capacity Calculation
Settlement Calculations
Driven-Pile Analyses
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—]

3;* "\ SUBJECT Clicnt TranSystems Corp JOB NUMBER 0121-3070.03
[ u D L Z Project SCI-823 Portsmouth Bypass SHEET NO, 5 OF 2%
| Item  Settlement at abutment location COMP. BY <% i X DATE  B-24.07
Rear Abutment, based on TR-41 CHECKED BY DAA DATE  9-/l-g7
P Embankment Loading Only
/ SETTLEMENT ANALYSIS - EMBANKMENT
.. Embankment Informaiton: Groundwater Table: D= 200 ft
L] e ® 2. Embankment Height:  H= 100 ft
Fill Unit Weight: Yemv= 120  pcf q= 12,000 psf
- / \ s Width of Slope: a= 250
J Top half-widthof Emb: b= 45
Y a o’ 3 Distance from CL.: = 0
r_i Output Range: Z= 0 to 92 ft
L|“ *See Data output Attached
J .| (xevr2d o (z):= (ﬁ) (a(x(D) + B(D + /(D) + b(a(D + () + x-(alz) - (D))
R e et B e I e S
4 b4
] - Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis”, Table C-1
Cohesionless
Soil Properites; Settlement is caleulated at mid-point of layer Soils Cohesive Soils
0. Bot. of Laye  Soil Type Vit (pef) ' (psD) ' (psf) Aoz (psf) s (psh) o Ce C. €
-1 100 ft Clay 125 4,430 625 12,000 12,625 007  0.18 0.718
:LZ 200 ft Clay 125 4,480 1,875 11,985 13,860 0.07 018 0.718
J3 300 ft Silt 120 4,746 2,788 11,936 14,724 0.03 016 0.760
4 400 fi Silt 120 4,746 3,364 11,845 15,209 003  0.16 0.760
_15 500 ft Silt 120 4,746 3,940 11,728 15,668 003  0.16 0.760
6 600 f Silt 120 4,746 4,516 11,568 16,084 003 016 0.760
[ ]{7 68.0 ft Silt 120 5.034 5,034 11,401 16,436 003 016 0760
8 830 fi Silt and Clay 120 5.697 5,697 11,164 16,860 007 019 0.706
{.9 920 fi C&F Sand 115 0 6,366 10,910 17,275 60.0
I_JO 0.0 0 0
Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
- . Overconsolidated Soils - Case I (0'y<0") Eqn:11.24
_i0. Settlement: Total Settlement . )ulr =3 C, H log[i'{-]
I 0820 ft L+e, 0
i; 0.668 ft . Overconsolidated Soils - Case Il (¢’ <0 c<0"f) Eqn:11.25
- 0486 ft @), = Z[ C o |0g[ o, )+ C gy 1og[3~£-ﬂ
4 0485 ft T T L+e ay) l+e o'
_]f 0485 ft Normally Consolidated Soils (0'y=0') Eqn: 11,23
6 048 ft @), =% Ce log[ & }
’{ 0374 1t 1+e, o'y
3 0987 Reference: FHWA NHI-00-045
9 0065 ft Cohesionless Soils (0'j=a")
0 _5.1 o
B (8.), = ZE H log( = ]
]




TEN SUBJECT Client TranSystems Corp JOB NUMBER 0121-3070.03
rrc\@ D L Z Project SCI-823 Portsmouth Bypass SHEET NO. 9 OF 23
[ ! Item  Seftlement at abutment location COMP. BY DATE -28-07

Rear Abutment, based on TR-41 CHECKED BY DAA DATE 94/ 07

P With Footing Load

. SETTLEMENT ANALYSIS - EMBAN KMENT

Embankment Informaiton Groundwater Table: D= 200 ft

H e e . b - h Embankment Height: H= 100 ft (Hy)+312 psf

‘ Fill Unit Weight: Yemv= 120 pef q= 12,312 psf

/ \ s Width of Slope: a= 2350
H Top half-width of Emb: b= 45
A a’ " Distance from CL: x= 0

H Output Range: z= 0 to 92 ft

i *See Data owtpur Attached
H .‘ (newend oz = (ﬂ—ﬂt) (a(a(®) + B(D + (D) + b(x(F + (D)) + x(x(Z) - '(Z)))

v
(2 “atm[(b— 9|4 aton| 229 OET o X)] [(b X)] = &tm[g@]_ atm[%]
z Z
[ ] Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis", Table C-1
Cohesionless

[ ] Soil Properites; Settlement is calculared at mid-point of layer Soils Cohesive Soils

o, Bot. of Laye  Soil Type Vst (PCB) O'c (psD O (psf) Aoz (psf)  O'¢ (psh) C C, C, €0

-1 100 ft Clay 125 4480 625 12,312 12,937 0.07 0.18 0.718
L}Z 20.0 ft Clay 125 4.480 1,875 12,297 14,172 0.07 0.18 0718

3 300 ft Silt 120 4,746 2,788 112,247 15,035 0.03 0.16 0.760

M 400 ft Silt 120 4,746 3,364 12,153 15,517 0.03 0.16 0.760

[JS 50.0 ft Silt 120 4,746 3,940 12,032 15,972 0.03 0.16 0.760
6 600 ft Silt 120 4,746 4,516 11,869 16,385 0.03 0.16 0.760
' i? 68.0 ft Silt 120 5,034 5,034 11,698 16,732 0.03 0.16 0.760
8 830 ft Silt and Clay 120 5,697 5,697 11,454 17,151 0.07 0.19 0.706
A9 920 f{t C&F Sand 115 0 6,366 11,193 17,559 60.0
0 0.0 0 0
T Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
] Overconsolidated Soils - Case I (0'y<¢",) Eqn:11.24
[ _Jjo.Settlement:  Total Settlement _v_ < oy

i 0831 ft Cdu =21y € " log( o' J

2 0678 ft _4.728 It Overconsolidated Soils - Case Il (¢'y<0'.<0p) Eqn:11.25
ul3 0495 f c o' C o'

(8.),= 2[ rH log( f]+ “H log[ - )]

4 0493 ft l+¢, Ty I+e, g,

:}F 0493 ft Normally Consolidated Soils (o'y=¢') Eqn: 11,23

6 0493 ft  With Footing Load @) =SS H 10%[0—:’)

"‘iT 0379 ft +eé Ty

3 03800 ft Reference: FHWA NHI-00-045

9 0.066 ft Cohesionless Soils (¢'y=0')

0 (8.)y = Z-é-; H log[ c;; )
:J




r s SUBJECT Client TranSystems Corp JOB NUMBER 0121-3070.03
DI [ 2 ' Project SCI-823 Portsmouth Bypass SHEET NO, }® OF 13

ltem  Settlement at abutment location COMP. BY <) ﬂg DATE  8-24-07
Forward Abutment, based an B-38 CHECKED BY TAA DATE Q-//07
P . Embankment Loading Only
- SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton; Groundwater Table; D= 200
H — et LN Embankment Heightt H= 72 ft
Fill Unit Weight: Yer= 120 pcf q= 8,640 psf
{ ] / \ Il Width of Slope: a= 180
Top half-width of Emb: b= 45
2 A af ) Distance from CL: X= 0
H Output Range: z= 0 to 86 ft
i *See Data ontput Attached
] x (megezd o (7= (ﬁ) (aCa(m) + B(D + (DI + b(a(D + (D)) + x(alZ) - (D))
r
I e e
z z
- - Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis", Table C-1
N Cohesionless
Soil Properites; Settlement is calculated at mid-point of layer Soils Cohesive Soils
o, Bot. of Laye  Soil Type Vsl (pef) O (psf) ', (psH Aoz (psH  ¢'; (psh) C C, C. g,
- 100 ft Clay/Sih&Clay 125 7,000 625 8,640 9,265 0.03 0.11 0.748
:E 175 ft Clay/Silt&Clay 125 7.000 1,719 8,630 10,349 0.03 0.11 0.748
3 320 f Clay/Silt&Clay 125 8,000 2,797 8,583 11,380 (.05 034 0.738
465 ft Silt 120 4,746 3,669 8,446 12,114 0.03 0.16 0.760
-13 500 fi Silt&Clay 120 4,446 4,446 8,250 12,697 0.07 0.19 0.706
6 720 ft Silt&Clay 120 5,181 5,181 8,027 13,208 0.07 0.19 0706
5[7' 855 fi Sandy Silt 115 0 5,910 7,781 13,691 40.0
8 o0 0 0
-9 0.0 0 0
0 0.0 0 0
Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
] . Overconsolidated Soils - Case I (0'y<0') Eqn:11.24
_'0. Settlement: Total Settlement - C, o',
1 0257 fi O =27 o log[?ﬂ—)
30159 ft Overconsolidated Soils - Case Il (7' y<0" <o) Eqgn:11.25
S 0625 ft (0.) = EI: H Iog( g ] S y log(ﬂj]
4 0564 ft t+e, o) l+e o
_:i 0.634 ft 354 in Normally Consolidated Seoils (0'y=¢') Eqn: 11.23
6 0588 1t C, o'
70123 ft (%) = L+ ¢, " Iog(a—';]
J Reference: FHWA NHI-00-045
9 Cohesionless Soils {F'j=a")
D 1 oy
| AP W log[ 7 J




r'-";&'..l‘ SUBIECT Client TranSystems Carp JOB NUMBER 0121-3070.03
1 as)
[ 'i:gﬁ‘ D I { 2 ' Project SCI-823 Portsmouth Bypass SHEET NO, ¥ OF Z23

J

L ltem  Settlement at abutment location COMP, BY £¢ ¥ DATE g-28-07
Forward Abutment, based on B-38 CHECKED BY A4 DATE et -4 7
D With Footing Load
J SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton: Groundwater Table: D= 200 ft
” f— ot s e b e Embankment Height: H= 72 ft (H}+447 psf
Fill Unit Weight: Yemp= 120 pcf g= 9087 psf
] / \ a  Width of Slope: a= 180
[ - Top half-width of Emb: b= 45
> Distance from CL: X= 0
} Output Range: z= 0 to’ 86 ft
*See Data output Attached
:l 2 (eegrxd g (z):= (ﬂi&) (a(a(z) + B(D + (D) + b(a(D + &' (D) + x(x(Z) ~ 2'(Z)))
L 4
M) :=atan[(b—x)]+atan-(b+x) ol(2) = atan) ___~_.(a+:-x)]-atm[@l ofz) = atm[g—a+:+x) ]“ &tm[ ‘b:x) ]
4 z
} Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis®, Table C-1
Cohesionless
] Soil Properites: Setilement is calculated at mid-point of layer Soils Cohesive Soils
o. Bot. of Laye  Soil Type Vsoit (pef) T’ (psD) O’y (psh Aoz (psf) ¢ (psh) C C, C. g,
-1 10.0  ft Clay/Silt&Clay 125 7.000 625 9,087 9,712 0.03 0.11 0.748
{z 175 ft Clay/Silt&Clay 125 7,000 1,719 9,077 10,795 0.03 0.11  0.748
3 320 ft Clay/Silt&Clay 125 8,000 2,797 9,027 11,824 0.05 0.3 0.738
4 465 ft Silt 120 4,746 3,669 8,883 12,551 0.03 0.6 0.760 -
_.!5 590 ft Silt&Clay 120 4,446 4,446 8,677 13,123 0.07 0.19  0.706
6 720 ft Silt&Clay 120 5,181 5,181 8,442 13,623 0.07 0.19  0.706
;? 855 ft Sandy Silt 115 0 5,910 8,184 14,094 40.0
3 00 0 0
9 0.0 0 0
b 00 0 0
B Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
‘l : Overconsolidated Soils - Case I (¢'y<c') Eqn:11.24
_lo. Settlement:  Total Settlement _5 G, o
I 0270 ft Codu =215 o bg(cr_'o]
0167 1t _-3.083 It Overconsolidated Soils - Case Il (g"y<0'<Cy) Eqn:11.25
IJ 0672 ft C o' C o'
(0.0 = Z|: - H log[—.‘-] +—=_H log( L J]
4 0584 ft L+e To) lte o
_'? 0.654 fi Normally Consolidated Soifs (0'y=a") Eqn: 11.23
6 0.608 ft With Footing Load ©6.), =% S i g( g, J
77 0127 fi 1+e, Ty
_E Reference: FHWA NHI-00-045
9 Cohesionless Soils (¢’ ¢=0"))
b 5 ! o'y
B (6.), = ZE H log[ py J

L]
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SETTLEMENT ANALYSIS OF SHALLOW FOUNDATIONS
Schmertmann Method

Shet 12 of 2%
g §20-0%

s
Date August 29, 2007 _
Identification SR-823 over CSX AR 4 Ak a-i 27
Input Results
Units E EorSl
Shape co 8Q, Cl, CO, or RE = 5834 |b/ftr2
8= 10.75 ft delta= 211 in
L= 114 ft
D= 17.5 ft
= 34.5 K/t
Dw = 100 ft
gamma = 120 Ib/fth3
t= 01 yr
_Bepth to Scil Layer
Top Bottom Es zf | epsilon strain delta.
(ft) (ft) _ (Ib/ftA2) (ft) {%) (in)
0.0 17.5
17.5 18.5 1000000 0.5 0.383  0.0751 0.0090
18.5 19.5 1000000 1.5 0.749  0.1468 0.0176
19.5 20.5 1000000 25 1.115  0.2185 0.0262
205 21.5 1000000 35 1.481 0.2903 0.0348
215 225 1000000 4.5 1.848  0.3620 0.0434
225 23.5 1000000 5.5 2.214  0.4338 0.0521
235 24.5 1000000 6.5 2,580  0.5055 0.0607
245 25.5 1000000 7.5 2946 05773 0.0693
255 26.5 1000000 8.5 3.312 0.6490 0.0779
26.5 27.5 1000000 9.5 3.678 0.7207 0.0865
27.5 28.5 1000000 10.5 4.044  0.7925 0.0951
285 29.5 1000000 11.5 4.038  0.7908 0.0949
295 30.5 1000000 12.5 3.907 0.7657 0.0919
30.5 35 1000000 13.5 3.779  0.7406 0.0889
315 325 1000000 14.5 - 3.651 07155  0.0859
325 335 1000000 15.5 3523  0.6904 0.0828
33.5 34.5 1000000 16.5 3.395  0.6653 0.0798
34.5 355 1000000 17.5 3.267 0.6402 0.0768
35.5 36.5 1000000 18.5 3139 06151 0.0738
36.5 375 1000000 19.5 3.011 0.5899 0.0708
375 38.5 1000000 20.5 2883 0.5648 0.0678
385 395 1000000 21.5 2,754 05397 0.0648
39.5 40.5 1000000 228 2826 0.5146 0.0618
40.5 41.5 1000000 235 2.498  0.4895 0.0587
41.5 42.5 1600000 24.5 2370 04644 0.0557
42,5 43.5 1000000 25.5 2242  0.4393 0.0527
435 44,5 1000000 26.5 2114 04142 0.0497
445 45.5 1000000 27.5 1.986  0.3891 0.0467
45.5 46.5 1000000 28.5 1.858  0.3640 0.0437
46.5 47.5 1000000 29.5 1.730  0.3389 0.0407
475 48.5 1000000 305 1.601 0.3138 0.0377
48.5 49.5 1000000 31.5 1.473  0.2887 0.0346
49.5 50.5 1000000 325 1.345 0.2636 0.0316
50.5 515 1000000 a3s 1217  0.2385 0.0286
51.5 52.5 1000000 34.5 1.089 02134 0.0256
525 53.5 1000000 35.5 0.961 0.1883 0.0226
53.5 54.5 1000000 36.5 0.833 0.1832 0.0196
54.5 55.5 1000000 375 0.705  0.1381 0.0166
55.5 56.5 1000000 38.5 0577  0.1130 0.0136
56.5 57.5 1000000 39.5 0448 00879 0.010%
57.5 58.5 1000000 40.5 0.320  0.0628 0.0075
58.5 - 59.5 1000000 415 0192  0.0377 0.0045
59.5 60.5 1000000 425 0.084 0.0126 0.0015
60.5 61.5 1000000 43.5 0.000  0.0000 0.0000
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B(2) -atan[(b )]+ atan
z

=
A

*See Data output Attached

Criwexd o (z) = (ﬂi) (a(a(2) + B(D + (D) + b-(e(D + (D) + x(o(2) - (D))

7 SUBIECT Client TranSystems Corp JOB NUMBER 0121-3070.03
d‘?ﬂ ?D L Z Project SCI-823 Portsmouth Bypass SHEET NO. /5 OF 273
Iterm  Seitlement at abutment location COMP. BY < DATE g-29-&7
Pier 1, based on TR-41 CHECKED BY DAA DATE 9/ -07
Embankment Loading Only at TOE {Pler 1)
SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton: Groundwater Table: D= 200 fi
] L " b e . Embankment Height: H= 100 ft
Fill Unit Weight: Y= 120 pcf q= 12,000 psf
/ \ JE.Width of Slope: a= 200
H Top half-width of Emb: b= 100
2 A o’ 3 Distance from CL: 1= 300
H‘ Output Range: z= 0 to 92 ft
J

sz = atm[fm]_ atm[gm]
=z b

e'(z) = atan

) (a+b-3) _ ot (b-x)
=z z z

Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis”, Table C-1

Cohesionless
] Soil Properites: Settiement is calculated at mid-point of laver Soils Cohesive Soils
o.Bot. of Laye  Soil Type Vsoil (pef)  T'c (psf) O (psD) A0z (psf) O’ (pshH o C C. €
-1 10,0 ft Clay 125 4.480 625 88 713 0.07 0.18 0718
l i 200 ft Clay 125 4,480 1,875 281 2,156 0.07 0.18 0718
3 300 ft Silt 120 4,746 2,788 472 3,260 0.03 0.16  0.760
400 ft Silt 120 4,746 3,364 660 4,024 0.03 0.16 0.760
,_}5 500 ft Silt 120 4,746 3,940 828 4,768 0.03 0.16  0.760
6 600 ft Silt 120 4,746 4,516 1,009 5,525 0.03 0.16  0.760
[ j]7 68.0 ft Silt 120 5,034 5,034 1,168 6,203 0.03 0.16  0.760
—g 83.0 ft Silt and Clay 120 5.697 5,697 1,369 7,065 0.07 0.19 0,706
9 920 fi C&F Sand 115 0 6,366 1,560 7,925 60.0
o 00 0 0
” Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
~| Overconsolidated Soils - Case I (0'<0') Eqn:11.24
I_o. Settlement: Total Settlement (6. )“" - (g:_f_]
1 0023 i Ty
iy . . v o .
l l) 0025 ft Overconsolidated Soils - Case Il (G'y<o c«:crlr) Eqn:11.25
=5 0012 fi (5”),,=Z[ C, [a_;}r&mog(afﬂ
4 0013 ft : L+e, o'y l+e o',
I_}f 0.0l6 ft : Normally Consolidated Soils (¢0'y=0') Eqn: 11.23
6 0064 ft @), = o log[ o', J
0.066 ft 1+ en o'y
0.156 ft Reference: FHWA NHI-00-045
0014 ft Cohesionless Soils (7'¢=¢')

1
(5c )“,r = ZEH log[

t
O'J,J
o',




y TN SUBJECT Client TranSystems Cormp JOB NUMBER 0121-3070.03
[ '-;\ES,I Project SCI-823 Portsmouth Bypass SHEET NO. {4 OF 2%
|

Item  Seitlement at abutment location COMP. BY S_/.l [ DATE 8- 2907
Pier 2, based on B-38 CHECKED BY DAA DATE f- 1-07

Embankment Loading Only at TOE (Pier 2)

1

SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton: Groundwater Table: D= 20,0 ft
D — e, b et Embankment Height: H= 72 R
Fill Unit Weight: Y= 120 pcf q= 8,640 psf
7 / \ a  Width of Slope: a= 144
| Top half-width of Emb: b= 100
- A a’ ) Distance from CL: x= 244
] Output Range: Z= 0 to 36 ft
| *See Data output Attached
] x| (argend o (3= (ﬁ) (a(e(D) + B(D + (D) + b(e(D + (D)) + 2 (D) - '(Z)))
| ’
B(z) ::atan[gg_:ﬂ]+ atan-(b“'x) o!(2) '=atan —_(a+:_x)]—atm[@] clz) T atmlzL-—-*-——a"- ‘:+x) ]— atm[;—b:xj ]
z z
] ] Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis”, Table C-1
Cohesionless
Soil Properites: Settlement is calculated at mid-point of layer Soils Cohesive Soils
No.Bot. of Laye  Soil Type Vsoit (pef) O (psf) T4 (ps) Aoz (psf) O (psf) C C, C, €
-1 100 ft Clay/Silt&Clay 125 7.000 625 82 707 0.03 011 0,748
'2 175 ft Clay/Silt&Clay 125 7.000 1,719 246 1,964 0.03 0.11 0.748
3 320 fit Clay/Silt&Clay 125 8,000 2,797 455 3,253 0.05 0.34 0.738
"‘1} 46.5 ft Silt 120 4,746 3,669 721 4,389 0.03 0.16 0.760
—:’S 590 ft Silt&Clay 120 4,446 4.446 957 5,403 0.07 0.19 0.706
6 720 ft Silt&Clay 120 5,181 5,181 1,164 6,345 0.07 0.19 0.706
]E" 855 ft Sandy Silt 15 0 5910 1,357 7,267 40.0
3 00 0 0
-9 0.0 0 0
0 0.0 0 0
Reference: Geotechnical Engineering Principles and Pracrices; Coduto, 1999
‘[ : Overconsolidated Soils - Case I (¢'y<c',) Eqn:11.24
0. Settlement: Total Settlement — C, o'y
I 0009 fi G =T H log[a_'n]
ﬂtg 0.007 f Overconsolidated Soils - Case Il (¢’ y<0’ <0y Eqn:11.25
50027 6., = Z[  y bg[ o J v Ce log[ a"f H
4 0019 f I+e To) 1te s
_Ji 0.118 fi 41 in Normally Consolidated Soils (¢’y=0') Eqn: 11.23
¢ o 3205 e s )
[ 0.030 1t I+e, Gy
- Reference: FHWA NHI-00-045
9 Cohesionless Soils (7' =0")
b R 'y
B (5c )un = Z'E,T H IOE[ o' )

=
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Sheat Mo of Z

T Z Time Rate of Consolidation of Foundation Soils with Wick Drians /(’ £-29-67
N ?D I SR 823 over CSXT Rear Abutment Based upon boring TR-41 _D,K};} g-t/ -07
Reference: FHWA-RD-86-168 Station 112+87
Wick Drain Spacing feet Use 1} = 10 Remaining
t (days) Tq TV U Uy U 5(inches) O&(inches)  d, ¢, Hy  Omax
0 0.0000 0.0000 0.00 0.00 0.0 0.0 56.0 525 041 M5 56
5 0.0744 0.0012 0.33 0.09 38.3 21.5 345
10 0.1488 0.0024 0.54 0.09 58.3 32.6 23.4
15 0.2231 0.0036 0.69 0.09 71.9 40.3 15.7  Assumes double drainage
20 0.2975 0.0048 0.79 0.10 81.0 45.3 10.7 Spacing = 5 ft (triangular)
25 0.3719 0.0060 0.85 0.10 86.7 48.6 7.4
30 0.4463 0.0071 0.89 0.11 90.3 50.6 5.4
35 0.5206 0.0083 0.92 0.11 92.6 51.9 41
40 0.5950 0.0095 0.94 0.11 94.3 52.8 3.2
45 0.6694 0.0107 0.95 0.12 95.7 53.6 24
50 0.7438 0.0119 0.97 0.12 97.0 543 1.7
55 0.8181 0.0131 0.98 0.12 98.2 55.0 1.0
60 0.8925 0.0143 0.99 0.13 99.0 55.5 0.5

65 0.9669 0.0155 0.99 0.13 99.0 55.5 05



“heet 17 of 23

i Time Rate of Consolidation of Foundation Soils with Wick Drians R g-2907
}D I ; z [ SR 823 over CSXT Rear Abutment Based upon boring TR-41 ? A4 q-11- 07
Reference: FHWA-RD-86-168  Station 112+87 D#
Wick Drain Spacing feet Use 1) =10 Remaining
t (days) Tr Tv Up Uy Ue 6(inches) o(inches)  d c, He G

0 0.0000 0.0000 0.00 0.00 0.0 0.0 56.0 735 0.4 41.5 56
5 0.0379 0.0012 0.19 0.09 25.9 14.5 415

10 0.0759 0.0024 0.33 0.09 391 21.9 341

15 0.1138 0.0036 0.45 0.09 50.1 28.1 27.9  Assumes double drainage

20 0.1518 0.0048 0.55 0.10 59.3 33.2 22.8 Spacing = 7 ft (triangular)

25 0.1897 0.0060 0.63 0.10 66.8 37.4 18.6

30 0.2277 0.0071 0.70 0.1 72.9 40.9 15.1

35 0.2656 0.0083 0.75 0.11 77.9 43.6 12.4

40 0.3036 0.0095 0.80 0.11 81.9 45.8 10.2

45 0.3415 0.0107 0.83 0.12 85.0 47.6 8.4

50 0.3795 0.0119 0.86 0.12 87.5 49.0 7.0

55 0.4174 0.0131 0.88 0.12 89.4 50.1 5.9

60 0.4554 0.0143 0.90 0.13 90.9 50.9 5.1

65 0.4933 0.0155 0.91 0.13 92.1 51.6 4.4

70 0.5313 0.0167 0.92 0.14 93.1 52.1 3.9

75 0.5692 0.0179 0.93 0.14 94.0 52.6 34

80 0.6072 0.0190 0.94 0.14 94.7 53.0 3.0

85 0.6451 0.0202 0.95 0.15 95.4 53.4 2.6

90 0.6830 0.0214 0.95 0.15 96.1 53.8 22

95 0.7210 0.0226 0.96 0.15 96.7 54.2 1.8

100 0.7589 0.0238 0.97 0.16 97.4 54.5 1.5

105 0.7969 0.0250 0.98 0.16 98.0 54.9 1.4

110 0.8348 0.0262 0.98 0.17 98.5 55.2 0.8

115 0.8728 0.0274 0.99 0.17 98.9 55.4 0.6

120 0.9107 0.0286 0.99 0.17 99.2 55.5 0.5

125 0.9487 0.0298 0.99 0.18 99.2 55.5 0.5



Shw‘#“ EB ¢F 2%

Time Rate of Consolidation of Foundation Soils with Wick Drians Sqp B-27-077
SR 823 over CSXT Rear Abutment Based upon boring TR-41 _ ?ﬂ A ,?_ /] =0 7
Reference: FHWA-RD-86-168 Station 112+87 D
Wick Drain Spacing 9.0 feet Use n =10 Remaining
t (days) Tr Ty Ug Uy Ue 6(inches) &(inches)  dg c, H, B
0 0.0000 0.0000 0.00 0.00 0.0 0.0 56.0 9.45 0.41 41.5 56
5 0.0230 0.0012 0.13 0.09 20.2 11.3 447

10 0.0459 0.0024 0.22 0.09 29.1 16.3 39.7

15 0.0689 0.0036 0.31 0.09 37.1 20.8 35.2  Assumes double drainage

20 0.0918 0.0048 0.38 0.10 44 4 248 31.2 Spacing = 9 ft (triangular)

25 0.1148 0.0060 0.45 0.10 50.8 284 27.6

30 0.1377 0.0071 0.51 0.11 56.5 31.7 24.3

35 0.1607 0.0083 0.57 0.1 61.6 34.5 215

40 0.1836 0.0095 0.62 0.11 66.2 37.1 18.9

45 0.2066 0.0107 0.66 0.12 70.2 39.3 16.7

50 0.2296 0.0119 0.70 0.12 73.7 413 14.7

55 0.2525 0.0131 0.73 0.12 76.8 43.0 13.0

60 0.2755 0.0143 0.76 0.13 79.5 445 11.5

65 0.2984 0.0155 0.79 0.13 81.8 45.8 10.2

70 0.3214 0.0167 0.81 0.14 83.8 46.9 9.1

75 0.3443 0.0179 0.83 0.14 85.6 47.9 81

80 0.3673 0.0190 0.85 0.14 87.1 48.8 7.2

85 0.3902 0.0202 0.86 0.15 88.4 49.5 6.5

90 0.4132 0.0214 0.88 0.15 89.5 50.1 59

95 0.4362 0.0226 0.89 0.15 90.5 50.7 5.3

100 0.4591 0.0238 0.90 0.16 91.3 51.2 4.8

105 0.4821 0.0250 0.91 0.16 92.1 51.6 44

110 0.5050 0.0262 0.91 0.17 92.7 51.9 41

115 0.5280 0.0274 0.92 0.17 93.3 52.3 3.7

120 0.5509 0.0286 0.93 017 93.8 525 3.5

125 0.5739 0.0298 0.93 0.18 94.3 52.8 3.2

130 0.5968 0.0309 0.94 0.18 94.8 53.1 29

135 0.6198 0.0321 0.94 0.18 95.2 53.3 2.7

140 0.6428 0.0333 0.95 0.19 95.6 53.5 25

145 0.6657 0.0345 0.95 0.19 96.0 53.7 2.3

150 0.6887 0.0357 0.95 0.19 96.4 54.0 2.0

1556 0.7116 0.0369 0.96 0.20 96.8 54.2 1.8

160 0.7346 0.0381 0.96 0.20 97.1 54 .4 1.6

165 0.7575 0.0393 0.97 0.20 97.5 54.6 1.4

170 0.7805 0.0405 0.97 0.21 97.8 54.8 1.2

175 0.8034 0.0417 0.98 0.21 98.2 55.0 1.0

180 0.8264 0.0429 0.98 0.21 98.5 55.2 0.8

185 0.8494 0.0440 0.98 0.22 98.8 55.3 0.7

190 0.8723 0.0452 0.99 0.22 99.0 55.4 0.6

195 0.8953 0.0464 0.99 0.22 99.2 55.5 0.5

200 0.9182 0.0476 0.99 0.23 99.3 55.6 0.4
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"’5}1{@3,‘{' 20 of 2 3
7 : Time Rate of Consolidation of Foundation Soils with Wick Drians LAK B-29-071
k\i\{}D I ' 2 , SR 823 over CSXT Forward Abutment Based upon boring B-38  ~ /" "q Zi =07
Reference: FHWA-RD-86-168 Station 117+62 pAA
Wick Drain Spacing feet Use 1) =10 Remaining
t (days) Ta Tv Ug Uy U G(inches) &(inches)  dg [ 8 Hy  Omax

0 0.0000 0.0000 0.00 0.00 0.0 0.0 36.0 525 0.38 36 36

5 0.0689 0.0015 0.31 0.09 36.7 13.2 22.8

10 0.1379 0.0029 0.51 0.09 55.9 20.1 15.9

15 0.2068 0.0044 0.66 0.10 69.5 25.0 11.0  Assumes double drainage

20 0.2757 0.0059 0.76 0.10 78.8 28.4 7.6 Spacing = 5 ft (triangular)

25 0.3447 0.0073 0.83 0.11 85.0 30.6 54

30 0.4136 0.0088 0.88 0.11 89.1 32.1 3.9

35 0.4825 0.0103 0.91 0.12 91.7 33.0 3.0

40 0.5515 0.0117 0.93 0.12 93.4 33.6 2.4

45 0.6204 0.0132 0.94 0.12 94.8 34.1 1.9

50 0.6893 0.0147 0.96 0.13 96.1 34.6 1.4

55 0.7583 0.0161 0.97 0.13 97.3 35.0 1.0

60 0.8272 0.0176 0.98 0.14 98.4 35.4 0.6

65 0.8961 0.0191 0.99 0.14 99.1 35.7 0.3
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. Time Rate of Consolidation of Foundation Soils with Wick Drians - 1 J4 #2701
‘\‘%} D SR 823 over CSXT Forward Abutment Based upon boring B-38 ' 5/
I 4 2 : B ) , DAk 9= -07
eference: FHWA-RD-86-168 Station 117+62
Wick Drain Spacing feet Use 1) =10 Remaining
t (days) Tr Tv U Uy Uc S(inches) &(inches)  dg c, He  Omax

0 0.0000 0.0000 0.00 0.00 0.0 0.0 - 36.0 7.35 0.38 36 36
5 0.0352 0.0015 0.18 0.09 25.0 9.0 27.0

10 0.0703 0.0029 0.31 0.09 37.5 13.5 225

15 0.1055 0.0044 0.43 0.10 481 17.3 18.7  Assumes double drainage

20 0.1407 0.0059 0.52 0.10 57.0 20.5 15.5  Spacing = 7 ft (triangular)

25 0.1759 0.0073 0.60 0.11 64.5 232 12.8

30 0.2110 0.0088 0.67 0.11 70.6 25.4 10.6

35 0.2462 0.0103 0.73 0.12 75.7 27.3 8.7

40 0.2814 0.0117 0.77 0.12 79.9 28.8 7.2

45 0.3165 0.0132 0.81 0.12 83.2 30.0 6.0

50 0.3517 0.0147 0.84 0.13 85.9 309 5.1

55 0.3869 0.0161 0.86 0.13 88.1 31.7 4.3

60 0.4220 0.0176 0.88 0.14 89.8 32.3 3.7

65 0.4572 0.0191 0.90 0.14 91.1 32.8 3.2

70 0.4924 0.0205 0.91 0.15 92.2 33.2 2.8

75 0.5276 0.0220 0.92 0.15 93.2 335 25

80 0.5627 0.0235 0.93 0.16 94.0 33.8 22

85 0.5979 0.0249 0.94 0.16 94.7 34.1 1.9

90 0.6331 0.0264 0.94 0.17 95.3 343 1.7

95 0.6682 0.0279 0.95 0.17 95.9 345 1.5

100 0.7034 0.0293 0.96 0.18 96.5 34.8 1.2

105 0.7386 0.0308 0.96 0.18 971 35.0 1.0

110 0.7738 0.0323 0.97 0.18 97.7 35.2 0.8

115 0.8089 0.0337 0.98 0.19 98.2 35.4 0.6

120 0.8441 0.0352 0.98 0.19 98.7 35.5 0.5

125 0.8793 0.0367 0.99 0.20 99.0 35.6 0.4
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Time Rate of Consolidation of Foundation Soils with Wick Drians spp 823 o7
SR 823 over CSXT Forward Abutment Based upon boring B-38 ’7 ] -0"T
Reference: FHWA-RD-86-168  Station 117+62 DA T
Wick Drain Spacing 9.0 feet Use 1) = 10 Remaining
t (days) Tq Ty Ug Uy Uc 6(inches) G(inches) d, cy Hy  Omax

0 0.0000 0.0000 0.00 0.00 0.0 0.0 36.0 9.45 0.38 36 36

5 0.0213 0.0015 0.12 0.09 19.6 7l 28.9

10 0.0426 0.0029 0.21 0.09 2841 101 25.9

15 0.0638 0.0044 0.29 0.10 35.7 12.9 231 Assumes double drainage

20 0.0851 0.0059 0.36 0.10 42.6 15.3 20.7 Spacing = 9 ft (triangular)

25 0.1064 0.0073 0.43 0.11 48.9 17.6 18.4

30 0.1277 0.0088 0.49 0.11 54.5 19.6 16.4

35 0.1489 0.0103 0.54 0.12 59.5 21.4 14.6

40 0.1702 0.0117 0.59 0.12 64.0 23.0 13.0

45 0.1915 0.0132 0.63 0.12 68.0 24.5 11.56

50 0.2128 0.0147 0.67 0.13 71.5 25.8 10.2

55 0.2340 0.0161 0.71 0.13 74.7 26.9 9.1

60 0.2553 0.0176 0.74 0.14 1.5 27.9 8.1

65 0.2766 0.0191 0.77 0.14 79.9 28.8 7.2

70 0.2979 0.0205 0.79 0.15 821 29.5 6.5

75 0.3191 0.0220 0.81 0.15 84.0 30.2 5.8

80 0.3404 0.0235 0.83 0.16 85.6 30.8 52

85 0.3617 0.0249 0.85 0.16 87.0 31.3 4.7

90 0.3830 0.0264 0.86 0.17 88.3 31.8 4.2

95 0.4042 0.0279 0.87 0.17 89.4 32.2 3.8

100 0.4255 0.0293 0.88 0.18 90.3 32.5 3.5

105 0.4468 0.0308 0.89 0.18 91.2 32.8 3.2

110 0.4681 0.0323 0.90 0.18 91.9 33.1 29

115 0.4893 0.0337 0.91 0.19 92.5 33.3 2.7

120 0.5106 0.0352 0.91 0.19 93.1 33.5 25

125 0.5319 0.0367 0.92 0.20 93.6 33.7 2.3

130 0.5532 0.0381 0.93 0.20 941 33.9 241

135 0.5745 0.0396 0.93 0.21 94.5 34.0 2.0

140 0.5957 0.0410 0.94 0.21 94.9 34.2 1.8

145 0.6170 0.0425 0.94 0.21 95.3 34.3 1.7

150 0.6383 0.0440 0.94 0.22 95.7 34.4 1.6

155 0.6596 0.0454 0.95 0.22 96.0 34.6 1.4

160 0.6808 0.0469 0.95 0.23 96.4 34.7 1.3

165 0.7021 0.0484 0.96 0.23 96.7 34.8 1.2

170 0.7234 0.0498 0.96 0.23 97.1 34.9 1.1

175 0.7447 0.0513 0.97 0.24 97.4 35.1 0.9

180 0.7659 0.0528 0.97 0.24 97.7 35.2 0.8

185 0.7872 0.0542 0.97 0.25 98.0 35.3 0.7

190 0.8085 0.0557 0.98 0.25 98.3 35.4 0.6

195 0.8298 0.0572 0.98 0.25 98.6 35.5 0.5

200 0.8510 0.0586 0.98 0.26 98.8 35.6 0.4
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DRIVEN 1.0 S 82727
pA4 A1 27
GENERAL PROJECT INFORMATION

Filename: CADRIVEN\CSXRA.DVN

Project Name: SCI-823 Portsmouth Bypass Project Date: 08/29/2007
Project Client: TranSystems Corp ‘

Computed By: SJR

Project Manager: Nix

PILE INFORMATION

D‘wr \

Pile Type: Pipe Pile - Closed End
Top of Pile: 5.00 ft
Diameter of Pile: 16.00 in

ULTIMATE CONSIDERATIONS

Water Table Depth At Time Of: - Drilling: 20.00 it
- Driving/Restrike 20.00 ft
- Ultimate: 20.00ft

Ultimate Considerations: - Local Scour: 0.00 ft
- Long Term Scour; 0.00 1t
- Soft Soil: 0.00 ft

ULTIMATE PROFILE

Layer Type Thickness Driving Loss  Unit Weight Strength Uttimate Curve
1 Cohesionless 5.00 ft 0.00% 120.00 pcf 30.0/30.0 Nordlund

2 Cohesive 23.50 ft 0.00% 120.00 pcf 1700.00 psf T-79 Steel

3 Cohesive 48.00 ft 0.00% 120.00 pcf 1100.00 psf T-79 Steel

4 Cohesive 15.00 ft 0.00% 120.00 pef 1500.00 psf T-79 Steel

5 Cohesionless 10.00 ft 0.00% 120.00 pcf 32.0/32.0 Nordlund

h ASSIM\L. Lvo'l‘i'owh o4 [3"’4- Cap ot clevation 57790 (To,o of Soil me.ﬁ_}
2) /\/,;7/,_&7[ 7¢,'f§7l 5" o 1& /2:/2. f'!’_s;’3¥£n aL .
"S) Q ,‘/ fﬂrb f,/{_ bd 5‘.(‘;/ a,/OOI’} éar,'nﬁ_ 7-,{& ¢}
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Depth

0.01#
4.99 ft
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.01 ft
28.49 ft
28.51 ft
37.51 ft
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 ft

Soil Type

Cohesionless
Cohesionless
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

RESTRIKE - SKIN FRICTION

Effective Stress

At Midpoint

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.69 psf
6777.89 psf
6806.11 psf

Sliding
Friction Angle

0.00
0.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
23.44
23.44
23.44

Adhesion

N/A

N/A

0.00 psf
0.00 psf
1120.00 psf
1124.82 psf
1188.95 psf
1227.99 psf
915.36 psf
952.94 psf
990.51 psf
1019.00 psf
1019.00 psf
1019.00 psf
1019.00 psf
1295.00 psf
1295.00 psf
1295.00 psf
N/A

N/A

N/A

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
0.00 Kips
0.05 Kips
42,45 Kips
89.69 Kips
120.83 Kips
120.92 Kips
156.85 Kips
195.61 Kips
236.17 Kips
274.59 Kips
313.01 Kips
325.73 Kips
325.82 Kips
374.64 Kips
407.08 Kips
407.27 Kips
537.68 Kips
552.49 Kips
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Depth

0.01 ft
4,99 ft
4.99 ft
5.00 ft
5.01ft
14.01 ft
23.01 ft
28.49 ft
28.51 ft
37.51 it
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 it
100.51 ft
101.49 ft

Soil Type

Cohesionless
Cohesionless

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive

Cohesionless
Cohesionless
Cohesionless

RESTRIKE - END BEARING

Effective Stress

At Tip

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.98 psf
7037.38 psf
7093.82 psf

Bearing Cap.
Factor

30.00
30.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
40.40
40.40
40.40

Limiting End

Bearing

18.60 Kips
18.60 Kips
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
46.08 Kips
46.08 Kips
46.08 Kips

End
Bearing

0.00 Kips

0.00 Kips

0.00 Kips

14.58 Kips
21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
18.85 Kips
18.85 Kips
18.85 Kips
46.08 Kips
46.08 Kips
46.08 Kips
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Depth

0.01 ft
4.99 ft
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.01 ft
28.49 ft
28.51 ft
37.61 ft
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 it
85.51 ft
91.49 ft
91.561 ft
100.51 ft
101.49 ft

RESTRIKE - SUMMARY OF CAPACITIES

Skin Friction

0.00 Kips
0.00C Kips
0.00 Kips
0.00 Kips
0.05 Kips
42.45 Kips
89.69 Kips
120.83 Kips
120.92 Kips
156.85 Kips
195.61 Kips
236.17 Kips
274.59 Kips
313.01 Kips
325.73 Kips
325.82 Kips
374.64 Kips
407.08 Kips
407.27 Kips
537.68 Kips
552.49 Kips

End Bearing

0.00 Kips

0.00 Kips

0.00 Kips

14.58 Kips
21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
18.85 Kips
18.85 Kips
18.85 Kips
46.08 Kips
46.08 Kips
46.08 Kips

Total Capacity

0.00 Kips
0.00 Kips
0.00 Kips
14.58 Kips
21.41 Kips
63.81 Kips
111.06 Kips
142.19 Kips
134.75 Kips
170.67 Kips
209.43 Kips
250.00 Kips
288.41 Kips
326.83 Kips
339.55 Kips
344.67 Kips
393.49 Kips
425.93 Kips
453.35 Kips
583.76 Kips
598.56 Kips
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Depth

0.01 it
4.99 ft
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.01 it
28.49 ft
28.51 ft
37.51 ft
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 it
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 #t

Sail Type

Cohesionless
Cohesionless
Cohesive
Cohesive
Cohesive
Cohesive -
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

DRIVING - SKIN FRICTION

Effective Stress

At Midpoint

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.69 psf
6777.89 psf
6806.11 psf

Sliding
Friction Angle

0.00
0.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
23.44
23.44
23.44

Adhesion

N/A

N/A

0.00 psf
0.00 psf
1120.00 psf
1124.82 psf
1188.95 psf
1227.99 psf
915.36 psf
952.94 psf
990.51 psf
1019.00 psf
1019.00 psf
1019.00 psf
1019.00 psf
1295.00 psf
1295.00 psf
1295.00 psf
N/A

N/A

N/A

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
0.00 Kips
0.05 Kips
42.45 Kips
89.69 Kips
120.83 Kips
120.92 Kips
156.85 Kips
195.61 Kips
236.17 Kips
274.59 Kips
313.01 Kips
325.73 Kips
325.82 Kips
374.64 Kips
407.08 Kips
407.27 Kips
537.68 Kips
552.49 Kips




Depth

0.01 ft
4,99 ft
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.011
28.49 ft
2851 ft
3751 ft
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51ft
100.51 ft
101.49 ft

Soil Type

Cohesionless
Cohesionless

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cchesive

Cohesionless
Cohesionfess
Cohesionless

DRIVING - END BEARING

Effective Stress

At Tip

0.00 psf
0.00 psf
N/A

N/A

N/A -

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.98 psf
7037.38 psf
7093.82 psf

Bearing Cap.
Factor

30.00
30.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
40.40
40.40
40.40

Limiting End

Bearing

18.60 Kips
18.60 Kips
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
46.08 Kips
46.08 Kips
46.08 Kips

End
Bearing

0.00 Kips

0.00 Kips

0.00 Kips

14.58 Kips
21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
18.85 Kips
18.85 Kips
18.85 Kips
46.08 Kips
46.08 Kips
46.08 Kips
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Depth

0.01 ft
4.99 it
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.01ft
2840 ft
28.51 ft
37.51 ft
46.51 ft
55.51 ft
64.51 f
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 ft

DRIVING - SUMMARY OF CAPACITIES

Skin Friction

0.00 Kips
0.00 Kips
0.00 Kips
0.00 Kips
0.05 Kips
42.45 Kips
89.69 Kips
120.83 Kips
120.92 Kips
156.85 Kips
195.61 Kips
236.17 Kips
274.59 Kips
313.01 Kips
325.73 Kips
325.82 Kips
374.64 Kips
407.08 Kips
407.27 Kips
537.68 Kips
552.49 Kips

End Bearing

0.00 Kips

0.00 Kips

0.00 Kips

14.58 Kips
21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
18.85 Kips
18.85 Kips
18.85 Kips
46.08 Kips
46.08 Kips
46.08 Kips

Total Capacity

0.00 Kips
0.00 Kips
0.00 Kips
14.58 Kips
21.41 Kips
63.81 Kips
111.06 Kips
142.19 Kips
134.75 Kips
170.67 Kips
209.43 Kips
250.00 Kips
288.41 Kips
326.83 Kips
339.55 Kips
344.67 Kips
393.49 Kips
425.93 Kips
453.35 Kips
583.76 Kips
598.56 Kips
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Depth

0.01 1t
4.99 ft
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.01 ft
2849 ft
28.51 ft
37.51 ft
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 1t

Soil Type

Cohesionless
Cohesionless
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

ULTIMATE - SKIN FRICTION

Effective Stress

At Midpoint

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.69 psf
6777.89 psf
6806.11 psf

Sliding
Friction Angle
0.00
0.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
23.44
23.44
23.44

Adhesion

N/A

N/A

0.00 psf
0.00 psf
1120.00 psf
1124.82 psf
1188.95 psf
1227.99 psf
915.36 pst
952.94 psf
990.51 psf
1019.00 psf
1019.00 psf
1019.00 psf
1019.00 psf
1295.00 psf
1295.00 psf
1295.00 psf
N/A

N/A

N/A

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
0.00 Kips
0.05 Kips
42.45 Kips
89.69 Kips
120.83 Kips
120.92 Kips
156.85 Kips
195.61 Kips
236.17 Kips
274.59 Kips
313.01 Kips
325.73 Kips
325.82 Kips
374.64 Kips
407.08 Kips
407.27 Kips
537.68 Kips
552.49 Kips
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Depth

0.01 ft
4.99 ft
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.01 ft
28.49 ft
28.51 ft
37.51 ft
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 f
76.51 ft
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 ft

Soil Type

Cohesionless
Cohesionless

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive

Cohesionless
Cohesionless
Cohesionless

ULTIMATE - END BEARING

Effective Stress

At Tip

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.98 psf
7037.38 psf
7093.82 psf

Bearing Cap.
Factor

30.00
30.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
40.40
40.40
40.40

Limiting End

Bearing

18.60 Kips
18.60 Kips
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
46.08 Kips
46.08 Kips
46.08 Kips

End
Bearing

0.00 Kips

0.00 Kips

0.00 Kips

14.58 Kips
21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
18.85 Kips
18.85 Kips
18.85 Kips
46.08 Kips
46.08 Kips
46.08 Kips
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Depth

0.01 ft

4,99 ft

4.99 ft

5.00 ft

5.01 ft

14.01 ft
23.01 ft
28.49 1t
28.51 ft
37.51 ft
46.51 ft
55.51 ft
64.51 it
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 ft

100.51 ft
101.49 ft

ULTIMATE - SUMMARY OF CAPACITIES

Skin Friction

0.00 Kips
0.00 Kips
0.00 Kips
0.00 Kips
0.05 Kips
42.45 Kips
89.69 Kips
120.83 Kips
120.92 Kips
156.85 Kips
195.61 Kips
236.17 Kips
274.59 Kips
313.01 Kips
325.73 Kips
325.82 Kips
374.64 Kips
407.08 Kips
407.27 Kips
537.68 Kips
552.49 Kips

1" Dia. CAP Piles

W

Ay =

90 +on

A+

Fo® 2.0

End Bearing Total Capacity
0.00 Kips 0.00 Kips
0.00 Kips 0.00 Kips
0.00 Kips 0.00 Kips
14.58 Kips 14.58 Kips
21.36 Kips 21.41 Kips
21.36 Kips 63.81 Kips
21.36 Kips 111.06 Kips
21.36 Kips 142.19 Kips
13.82 Kips 134.75 Kips
13.82 Kips 170.67 Kips
13.82 Kips 209.43 Kips
13.82 Kips 250.00 Kips
13.82 Kips 288.41 Kips
13.82 Kips 326.83 Kips
13.82 Kips 339.55 Kips
18.85 Kips 344.67 Kips
18.85 Kips 393.49 Kips
18.85 Kips 425.93 Kips
46.08 Kips 453.35 Kips
46.08 Kips 583.76 Kips
46.08 Kips 598.56 Kips
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A
GENERAL PROJECT INFORMATION pA

Filename: C:\DRIVEN\CSXRA.DVN

Project Name: SCI-823 Portsmouth Bypass Project Date: 08/29/2007
Project Client: TranSystems Corp

Computed By: SJR

Project Manager: Nix

PILE INFORMATION

P.'q..i‘ I

Pile Type: H Pile - HP14X73
Top of Pile: 5.00 ft
Perimeter Analysis: Box

Tip Analysis: Pite Area

ULTIMATE CONSIDERATIONS

Water Table Depth At Time Of: - Drilling: 20.00 #

- Driving/Restrike 20.00 ft

- Ultimate: 20.00 ft
Ultimate Considerations: - Local Scour: 0.00 ft

- Long Term Scour: 0.00 ft

- Soft Soil: 0.00 ft

ULTIMATE PROFILE

Layer Type Thickness Driving Loss  Unit Weight Strength
1 Cohesionless 5.00 ft 0.00% 120.00 pcf 30.0/30.0
2 Cohesive 23.50 ft 0.00% 120.00 pcf 1700.00 psf
3 Cohesive 48.00 ft 0.00% 120.00 pcf 1100.00 psf
4 Cohesive 15.00 ft 0.00% 120.00 pcf 1500.00 psf
5 Cohesionless 10.00 ft 0.00% 120.00 pcf 32.0/32.0

1) Hssume bottom of /ML Qpp ot e/ §7790
Z) /\A?A&% )f»'rs/ 5’ o)C /./4_ /‘éf/'S‘yéﬂc(__
3) g;),/ p/\-) J(»/i é,}. Jeo/ u/ﬂdﬂ éa//n} TR-¢)

8-29-27
q-1 -7

Ultimate Curve
Nordlund

T-79 Steel
T-79 Steel
T-79 Steel
Nordlund
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RESTRIKE - SKIN FRICTION
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Depth Soil Type Effective Stress Sliding Adhesion Skin

At Midpoint Friction Angle Friction
0.01 ft Cohesionless 0.00 psf 0.00 N/A 0.00 Kips
4.99 ft Cohesionless 0.00 psf 0.00 N/A 0.00 Kips
4.99 ft Cohesive N/A N/A 0.00 psf 0.00 Kips
5.00 ft Cohesive N/A N/A 0.00 psf 0.00 Kips
5.01 ft Cohesive N/A N/A 1120.00 psf 0.05 Kips
14.01 it Cohesive N/A N/A 1134.51 psf 48.03 Kips
23.01 ft Cohesive N/A N/A 1204.85 psf 101.97 Kips
28.49 ft Cohesive N/A N/A 1247 .68 psf 137.72 Kips
28.51 ft Cohesive N/A N/A 926.91 psf 137.83 Kips
37.51 {t Cohesive N/A N/A 968.13 psf 178.78 Kips
46.51 ft Cohesive N/A N/A 1009.35 psf 223.21 Kips
55.51 ft Cohesive N/A N/A 1019.00 psf 267.13 Kips
64.51 ft Cohesive N/A N/A 1019.00 psf 310.22 Kips
73.51 ft Cohesive N/A N/A 1019.00 psf 353.32 Kips
76.49 ft Cohesive N/A N/A 1019.00 psf 367.59 Kips
76.51 ft Cohesive N/A N/A 1295.00 psf 367.70 Kips
85.51 ft Cohesive N/A N/A 1295.00 psf 422 .47 Kips
91.49 ft Cohesive N/A N/A 1295.00 psf 458.86 Kips
91.51 ft Cohesionless 6518.69 psf 25.15 N/A 459.04 Kips
100.51 ft  Cohesionless 6777.89 psf 25.15 N/A 575.92 Kips
101.49ft  Cohesionless 6806.11 psf 25.15 N/A 589.18 Kips
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Depth

0.01 ft
4.99 ft
4.99 ft
5.00 ft
5.01ft
14.01 ft
23.01 ft
28.49 ft
28.51 ft
37.51 1t
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 ft

Sail Type

Cohesionless
Cohesionless
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

RESTRIKE - END BEARING

Effective Stress
At Tip

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.98 psf
7037.38 psf
7093.82 pst

Bearing Cap.
Factor

30.00
30.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
40.40
40.40
40.40

Limiting End
Bearing

1.98 Kips
1.98 Kips
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
4.90 Kips
4.90 Kips
4.90 Kips

End
Bearing

0.00 Kips
0.00 Kips
0.00 Kips
1.55 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
2.01 Kips
2.01 Kips
2.01 Kips
4.90 Kips
4.90 Kips
4.90 Kips
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RESTRIKE - SUMMARY OF CAPACITIES

Depth Skin Friction End Bearing Total Capacity
0.01 it 0.00 Kips 0.00 Kips 0.00 Kips
499 ft 0.00 Kips 0.00 Kips 0.00 Kips
4.99 ft 0.00 Kips 0.00 Kips 0.00 Kips
5.00 ft 0.00 Kips 1.55 Kips 1.55 Kips
5.01 ft 0.05 Kips 2.27 Kips 2.33 Kips
14.01 ft 48.03 Kips 2.27 Kips 50.31 Kips
23.01 ft 101.97 Kips 2.27 Kips 104.24 Kips
28.49 ft 137.72 Kips 2.27 Kips 140.00 Kips
28.51 ft 137.83 Kips 1.47 Kips 139.31 Kips
37.61 1t 178.78 Kips 1.47 Kips 180.25 Kips
46.51 ft 223.21 Kips 1.47 Kips 224.69 Kips
55.51 ft 267.13 Kips 1.47 Kips 268.60 Kips
64.51 ft 310.22 Kips 1.47 Kips 311.69 Kips
73.51 ft 353.32 Kips 1.47 Kips 354.79 Kips
76.49 ft 367.59 Kips 1.47 Kips 369.06 Kips
76.51 it 367.70 Kips 2.01 Kips 369.70 Kips
85.51 ft 422 47 Kips 2.01 Kips 424.47 Kips
91.49 ft 458.86 Kips 2.01 Kips 460.86 Kips
91.51 ft 459.04 Kips 4.90 Kips 463.95 Kips
100.51 ft 575.92 Kips 4.90 Kips 580.82 Kips
101.49 ft 589.18 Kips 4.90 Kips 594.09 Kips
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Depth

0.01 ft
4.99 ft
4,99 ft
5.00 ft
5.01 ft
14.01 ft
23.01 ft
28.49 it
28.51 ft
37.51 ft
46.51 ft
55.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 it

Soil Type

Cohesionless
Cohesionless
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cchesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

DRIVING - SKIN FRICTION

Effective Stress

At Midpoint

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.69 psf
6777.89 psf
6806.11 psf

Sliding
Friction Angle

0.00
0.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
25.15
25.15
25.15

Adhesion

N/A

N/A

0.00 psf
0.00 psf
1120.00 psf
1134.51 psf
1204.85 psf
1247.68 psf
926.91 psf
968.13 psf
1009.35 psf
1019.00 psf
1019.00 psf
1019.00 psf
1019.00 psf
1295.00 psf
1295.00 psf
1295.00 psf
N/A

N/A

N/A

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
0.0C Kips
0.05 Kips
48.03 Kips
101.97 Kips
137.72 Kips
137.83 Kips
178.78 Kips
223.21 Kips
267.13 Kips
310.22 Kips
353.32 Kips
367.59 Kips
367.70 Kips
422.47 Kips
458.86 Kips
459.04 Kips
575.92 Kips
589.18 Kips




CJ /) 3 4

3 3

Depth

0.011t
4.99 ft
4.99 ft
5.00 ft
5011t
14.01 ft
23.01 ft
28.49 ft
28.51 ft
37.51 ft
46.51 ft
56.51 ft
64.51 ft
73.51 ft
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 ft

Soil Type

Cohesionless
Cohesionless

"~ Cohesive

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

DRIVING - END BEARING

Effective Stress
At Tip

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.98 psf
7037.38 psf
7093.82 psf

Bearing Cap.
Factor

30.00
30.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
40.40
40.40
40.40

Limiting End
Bearing

1.98 Kips
1.98 Kips
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
4.90 Kips
4.90 Kips
4.90 Kips

End
Bearing

0.00 Kips
0.00 Kips
0.00 Kips
1.55 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
2.01 Kips
2,01 Kips
2.01 Kips
4.90 Kips
4.90 Kips
4.90 Kips
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Depth

0.01 ft
4.99 ft
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.01 ft
28.49 ft
28.51 ft
37.51 ft
46.51 ft
55.61 ft
64.51 ft
73.51 ft
76.49 ft
76.51 it
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 ft

DRIVING - SUMMARY OF CAPACITIES

Skin Friction

0.00 Kips
0.00 Kips
0.00 Kips
0.00 Kips
0.05 Kips
48.03 Kips
101.97 Kips
137.72 Kips
137.83 Kips
178.78 Kips
223.21 Kips
267.13 Kips
310.22 Kips
353.32 Kips
367.59 Kips
367.70 Kips
422.47 Kips
458.86 Kips
459.04 Kips
575.92 Kips
589.18 Kips

End Bearing

0.00 Kips
0.00 Kips
0.00 Kips
1.55 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
2.01 Kips
2.01 Kips
2.01 Kips
4.90 Kips
4.90 Kips
4.90 Kips

Total Capacity

0.00 Kips
0.00 Kips
0.00 Kips
1.55 Kips
2.33 Kips
50.31 Kips
104.24 Kips
140.00 Kips
139.31 Kips
180.25 Kips
224.69 Kips
268.60 Kips
311.68 Kips
354.79 Kips
369.06 Kips
369.70 Kips
424.47 Kips
460.86 Kips
463.95 Kips
580.82 Kips
594.09 Kips
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Depth Soil Type Effective Stress Sliding Adhesion Skin

At Midpoint Friction Angle Friction
0.01 ft Cohesionless 0.00 psf 0.00 N/A 0.00 Kips
4.99 ft Cohesionless 0.00 psf 0.00 N/A 0.00 Kips
4.99 ft Cohesive N/A N/A 0.00 psf 0.00 Kips
5.00 ft Cohesive N/A N/A 0.00 psf 0.00 Kips
5.01 ft Cohesive N/A N/A 1120.00 psf 0.05 Kips
14.01 ft Cohesive N/A N/A 1134.51 psf 48.03 Kips
23.01#t Cohesive N/A N/A 1204.85 psf 101.97 Kips
28.49 1t Cohesive N/A N/A 1247.68 psf 137.72 Kips
28.51 ft Cohesive N/A N/A 926.91 psf 137.83 Kips
37.51 ft Cohesive N/A N/A 968.13 psf 178.78 Kips
46.51 ft Cohesive N/A N/A 1009.35 psf 223.21 Kips
55.51 ft Cohesive N/A N/A 1019.00 psf 267.13 Kips
64.51 ft Cohesive N/A N/A 1019.00 psf 310.22 Kips
73.51 it Cohesive N/A N/A 1019.00 psf 353.32 Kips
76.49 ft Cohesive N/A N/A 1019.00 psf 367.59 Kips
76.51 ft Cohesive N/A N/A 1295.00 psf 367.70 Kips
85.51 ft Cohesive N/A N/A 1295.00 psf 422.47 Kips
91.49 ft Cohesive N/A N/A 1295.00 psf 458.86 Kips
91.51 ft Cohesionless 6518.69 psf 25.15 N/A 459.04 Kips
100.51 ft  Cohesionless 6777.89 psf 25.15 N/A 575.92 Kips
101.49ft Cohesionless 6806.11 psf 25.15 N/A 589.18 Kips
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Depth

0.01 ft
4.99 ft
4.99 ft
5.00 ft
5.01 ft
14.01 ft
23.01 ft
28.49 ft
28.51 ft
3751 ft
46.51 ft
55.51 ft
64.51 it
73.51 {t
76.49 ft
76.51 ft
85.51 ft
91.49 ft
91.51 ft
100.51 ft
101.49 ft

Soil Type

Cohesionless
Cohesionless
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

ULTIMATE - END BEARING

Effective Stress
At Tip

0.00 psf
0.00 psf
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
6518.98 psf
7037.38 psf
7093.82 psf

Bearing Cap.
Factor

30.00
30.00
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
40.40
40.40
40.40

Limiting End
Bearing

1.98 Kips
1.98 Kips
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
4,90 Kips
4.90 Kips
4.90 Kips

End
Bearing

0.00 Kips
0.00 Kips
0.00 Kips
1.55 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
2.01 Kips
2.01 Kips
2.01 Kips
4.90 Kips
4.90 Kips
4.90 Kips
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ULTIMATE - SUMMARY OF CAPACITIES

Depth Skin Friction End Bearing Total Capacity
0.01 it 0.00 Kips 0.00 Kips 0.00 Kips
4.99 ft 0.00 Kips 0.00 Kips 0.00 Kips
4.99 ft 0.00 Kips 0.00 Kips 0.00 Kips
5.00 it 0.00 Kips 1.585 Kips 1.55 Kips
5.01 ft 0.05 Kips 2.27 Kips 2.33 Kips
14.01 ft 48.03 Kips 2.27 Kips 50.31 Kips
23.01 ft 101.97 Kips 2.27 Kips 104.24 Kips
28.49 ft 137.72 Kips 2.27 Kips 140.00 Kips
28.51 ft 137.83 Kips 1.47 Kips 139.31 Kips
37.51 ft 178.78 Kips 1.47 Kips 180.25 Kips
46.51 ft 223.21 Kips 1.47 Kips 224.69 Kips
55.51 ft 267.13 Kips 1.47 Kips 268.60 Kips
64.51 ft 310.22 Kips 1.47 Kips 311.69 Kips
73.51 ft 353.32 Kips 1.47 Kips 354.79 Kips
76.49 ft 367.59 Kips 1.47 Kips 369.06 Kips
76.51 ft 367.70 Kips 2.01 Kips 368.70 Kips
85.51 fi 422.47 Kips 2.01 Kips 42447 Kips
91.49 ft 458.86 Kips 2.01 Kips 460.86 Kips
91.51 ft 459.04 Kips 4.90 Kips 463.95 Kips
100.51 ft 575.92 Kips 4.90 Kips 580.82 Kips
101.48 ft 589.18 Kips 4.90 Kips 594.09 Kips
HP IH%T3
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DRIVEN 1.0

GENERAL PROJECT INFORMATION SIK 8-23-07
DAA  4-1 -O7

Filename: C:\DRIVEN\CSXFA.DVN

Project Name: SCI-823 Portsmouth Bypass Project Date: 08/29/2007
Project Client: TranSystems Corp

Computed By: SJR

Project Manager: Nix

PILE INFORMATION
Par 2

Pile Type: Pipe Pile - Closed End
Top of Pile: 5.00 ft
Diameter of Pile: 16.00 in

ULTIMATE CONSIDERATIONS

Water Table Depth At Time Of: - Drilling: 30.00 ft

- Driving/Restrike 30.00 ft

- Ultimate: 30.00 ft
Ultimate Considerations: - Local Scour: 0.00ft

- Long Term Scour: 0.00 ft

- Soft Soil: 0.00 ft

ULTIMATE PROFILE

Layer Type Thickness Driving Loss  Unit Weight Strength
1 Cohesive 23.30 ft 0.00% 120.00 pcf 1700.00 psf
2 Cohesive 32.50 ft 0.00% 120.00 pcf 1100.00 psf
3 Cohesive 18.00 ft 0.00% 120.00 pcf 2700.00 psf
4 Cohesionless 17.00 ft 0.00% 115.00 pcf 30.0/30.0

Ultimate Curve
T-79 Steel
T-79 Steel
T-79 Steel
Naordlund

/) ,4555(%/4 ‘éor%pm o-;[ /01/& ad/) 47/ &/. S'(p3.8l (7‘5/9 a{ fu‘/ﬁm;ﬁ‘/.;)

2) /\1744# 14/*5} s’ 07[ /o//c /!Sr's"'réne,.g,.
'.'S) o/ Froﬁ'/c, basecd upPon Ad’bf‘f‘—? T2-40 .
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Depth

0.01 ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31 ft
50.31 it
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

Depth

0.01 ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31 ft
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive

‘Cohesive

Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

RESTRIKE - SKIN FRICTION

Effective Stress

At Midpoint

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.14 psf
6359.84 psf
6569.72 psf

Sliding

Friction Angle

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
21.97
21.97
21.97

RESTRIKE - END BEARING

Effective Stress

At Tip

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.41 psf
6596.81 psf
7016.55 psf

Bearing Cap.
Factor

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
30.00
30.00
30.00

Adhesion

0.00 psf
0.00 psf
1120.00 psf
1120.00 psf
1120.00 psf
1155.32 psf
893.65 psf
931.23 psf
968.80 psf
1006.38 psf
1019.00 psf
1460.00 psf
1460.00 psf
1460.00 psf
N/A

N/A

N/A

Limiting End
Bearing

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
18.60 Kips
18.60 Kips
18.60 Kips

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
18.81 Kips
61.04 Kips
88.51 Kips
88.60 Kips
123.71 Kips
161.65 Kips
202.43 Kips
227.25 Kips
227.35 Kips
282.39 Kips
337.31 Kips
337.47 Kips
433.77 Kips
525.16 Kips

End
Bearing

0.00 Kips

0.00 Kips

21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
33.93 Kips
33.93 Kips
33.93 Kips
18.60 Kips
18.60 Kips
18.60 Kips




Depth

0.01ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31 fi
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

RESTRIKE - SUMMARY OF CAPACITIES

Skin Friction

0.00 Kips
0.00 Kips
0.00 Kips
18.81 Kips
61.04 Kips
88.51 Kips
88.60 Kips
123.71 Kips
161.65 Kips
202.43 Kips
227.25 Kips
227.35 Kips
282.39 Kips
337.31 Kips
337.47 Kips
433.77 Kips
525.16 Kips

End Bearing

0.00 Kips

0.00 Kips

21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
33.93 Kips
33.93 Kips
33.93 Kips
18.60 Kips
18.60 Kips
18.60 Kips

Total Capacity

0.00 Kips
0.00 Kips
21.36 Kips
40.18 Kips
82.40 Kips
109.87 Kips
102.43 Kips
137.53 Kips
175.48 Kips
216.25 Kips
241.07 Kips
261.28 Kips
316.32 Kips
371.24 Kips
356.07 Kips
452.37 Kips
543.76 Kips




DRIVING - SKIN FRICTION

!

S S S R Ay

Depth Soil Type Effective Stress Sliding Adhesion Skin
‘ At Midpoint Friction Angle Friction

0.01 ft Cohesive N/A N/A 0.00 psf 0.00 Kips
4,99 ft Cohesive N/A N/A 0.00 psf 0.00 Kips
5.00 ft Cohesive N/A N/A 1120.00 psf 0.00 Kips
9.01 ft Cohesive N/A N/A 1120.00 psf 18.81 Kips
18.01 ft Cohesive N/A N/A 1120.00 psf 61.04 Kips
23.29 ft Cohesive N/A N/A 1155.32 psf 88.51 Kips
23.31 ft Cohesive N/A N/A 893.65 psf 88.60 Kips
32.31 ft Cohesive N/A N/A 931.23 psf 123.71 Kips
41.31ft Cohesive N/A N/A 968.80 psf 161.65 Kips
50.31 ft Cohesive N/A N/A 1006.38 psf 202.43 Kips
55.79 ft Cohesive N/A N/A 1019.00 psf 227.25 Kips
55.81 ft Cohesive N/A N/A 1460.00 psf 227.35 Kips
64.81 fi Cohesive N/A N/A 1460.00 psf 282.39 Kips
73.79 ft Cohesive N/A N/A 1460.00 psf 337.31 Kips
73.81ft Cohesionless 6123.14 psf 21.97 N/A 337.47 Kips
82.81 ft Cohesionless 6359.84 psf 21.97 N/A 433.77 Kips
90.79 ft Cohesionless 6569.72 psf 21.97 N/A 525.16 Kips

DRIVING - END BEARING
Depth Soil Type Effective Stress Bearing Cap. Limiting End End

At Tip Factor Bearing Bearing
0.01 ft Cohesive N/A N/A N/A 0.00 Kips
4.99 ft Cohesive N/A N/A N/A 0.00 Kips
5.00 ft Cohesive N/A N/A N/A 21.36 Kips
9.01 ft Cohesive N/A N/A N/A 21.36 Kips
18.01 ft Cohesive N/A N/A N/A 21.36 Kips
23.29 ft Cohesive N/A N/A N/A 21.36 Kips
23.31 ft Cohesive N/A N/A N/A 13.82 Kips
32.31 ft Cohesive N/A N/A N/A 13.82 Kips
41.31 ft Cohesive N/A N/A N/A 13.82 Kips
50.31 ft Cohesive N/A N/A N/A 13.82 Kips
55.79 ft Cohesive N/A N/A N/A 13.82 Kips
55.81 ft Cohesive N/A N/A N/A 33.93 Kips
64.81 ft Cohesive N/A N/A N/A 33.93 Kips
73.79 1t Cohesive N/A N/A N/A 33.93 Kips
73.81 1t Cohesionless 6123.41 psf 30.00 18.60 Kips 18.60 Kips
82.81 ft Cohesionless 6596.81 psf 30.00 18.60 Kips 18.60 Kips
90.79 ft Cohesionless 7016.55 psf 30.00 18.60 Kips 18.60 Kips
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Depth

0.01 ft

4.99 ft

5.00 ft

9.01#t

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31 ft
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

DRIVING - SUMMARY OF CAPACITIES

Skin Friction

0.00 Kips
0.00 Kips
0.00 Kips
18.81 Kips
61.04 Kips
88.51 Kips
88.60 Kips
123.71 Kips
161.65 Kips
202.43 Kips
227.25 Kips
227.35 Kips
282.39 Kips
337.31 Kips
337.47 Kips
433.77 Kips
525.16 Kips

End Bearing

0.00 Kips

0.00 Kips

21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
33.93 Kips
33.93 Kips
33.93 Kips
18.60 Kips
18.60 Kips
18.60 Kips

Total Capacity

0.00 Kips
0.00 Kips
21.36 Kips
40.18 Kips
82.40 Kips
109.87 Kips
102.43 Kips
137.53 Kips
175.48 Kips
216.25 Kips
241.07 Kips
261.28 Kips
316.32 Kips
371.24 Kips
356.07 Kips
452.37 Kips
543.76 Kips
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Depth

0.01 ft

4.99 ft

5.00 ft

9.01ft

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31ft
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

Depth

0.01 ft

4.99 ft

5.00 ft

9.01ft

18.01 ft
23.29 ft
23311t
32.31 ft
41.31 ft
50.31 ft
55.79 ft
55.81 it
64.81 it
73.79 ft
73.81 1t
82.81 ft
90.79 ft

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

ULTIMATE - SKIN FRICTION

Effective Stress

At Midpoint

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.14 psf
6359.84 psf
6569.72 psf

At Tip

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.41 psf
6596.81 psf
7016.55 psf

Sliding

Friction Angle

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
21.97
21.97
21.97

ULTIMATE - END BEARING

Effective Stress

Bearing Cap.
Factor

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
30.00
30.00
30.00

Adhesion

0.00 psf
0.00 psf
1120.00 psi

1120.00 psf .

1120.00 psf
1155.32 psf
893.65 psf
931.23 psf
968.80 psf
1006.38 psf
1019.00 psf
1460.00 psf
1460.00 psf
1460.00 psf
N/A

N/A

N/A

Limiting End
Bearing

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
18.60 Kips
18.60 Kips
18.60 Kips

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
18.81 Kips

- 61.04 Kips

88.51 Kips

88.60 Kips

123.71 Kips
161.65 Kips
202.43 Kips
227.25 Kips
227.35 Kips
282.39 Kips
337.31 Kips
337.47 Kips
433.77 Kips
525.16 Kips

End
Bearing

0.00 Kips

0.00 Kips

21.36 Kips
21.36 Kips
21.36 Kips
21.36 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
13.82 Kips
33.93 Kips
33.93 Kips
33.93 Kips
18.60 Kips
18.60 Kips
18.60 Kips




i

ULTIMATE - SUMMARY OF CAPACITIES

-

Depth Skin Friction End Bearing Total Capacity
0.01 ft 0.00 Kips 0.00 Kips 0.00 Kips
4.99 ft 0.00 Kips 0.00 Kips 0.00 Kips
5.00 ft 0.00 Kips 21.36 Kips 21.36 Kips
9.01 1t 18.81 Kips 21.36 Kips 40.18 Kips
18.01 ft 61.04 Kips 21.36 Kips 82.40 Kips
23.29 it 88.51 Kips 21.36 Kips 109.87 Kips
23.31 ft 88.60 Kips 13.82 Kips 102.43 Kips
32.31 ft 123.71 Kips 13.82 Kips 137.53 Kips
41.31 it 161.65 Kips 13.82 Kips 175.48 Kips
50.31 ft 202.43 Kips 13.82 Kips 216.25 Kips
55.79 ft 227.25 Kips 13.82 Kips 241.07 Kips
55.81 ft 227.35 Kips 33.93 Kips 261.28 Kips
64.81 ft 282.39 Kips 33.93 Kips 316.32 Kips
73.79 ft 337.31 Kips 33.93 Kips 371.24 Kips
73.81 ft 337.47 Kips 18.60 Kips 356.07 Kips
82.81 ft 433.77 Kips 18.60 Kips 452.37 Kips
90.79 ft 525.16 Kips 18.60 Kips 543.76 Kips
16 dia. CtP Piles
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DRIVEN 1.0

GENERAL PROJECT INFORMATION f , ,;{

Filename: CA\DRIVEN\CSXFA.DVN

Project Name: SCI-823 Portsmouth Bypass Project Date: 08/29/2007
Project Client: TranSystems Corp

Computed By: SJR

Project Manager: Nix

PILE INFORMATION
Pie,(‘ 2
Pile Type: H Pile - HP14X73
Top of Pile: 5.00 {t
Perimeter Analysis: Box
Tip Analysis: Pile Area

ULTIMATE CONSIDERATIONS

Water Table Depth At Time Of: - Drilling: 30.00 ft

- Driving/Restrike 30.00 ft

- Ultimate: 30.00 ft
Ultimate Considerations: - Local Scour: 0.00 ft

- Long Term Scour: 0.00 ft

- Soft Soil: 0.00 ft

ULTIMATE PROFILE

Layer Type Thickness Driving Loss  Unit Weight Strength
1 Cohesive 23.30 ft 0.00% 120.00 pcf 1700.00 psf
2 Cohesive 32.50 ft 0.00% 120.00 pcf 1100.00 psf
3 Cohesive 18.00 ft 0.00% 120.00 pcf 2700.00 psf
4 Cohesionless 17.00 ft 0.00% 115.00 pct 30.0/30.0

g-~27-07
q-11-07

Uitimate Curve
T-79 Steel
T-79 Steel
T-79 Steel
Nordlund

l) Hssume  bo Hom of /ai/e, esp of o so39 (Top of sel /)naﬁ‘/e)

2) Neglect first 5 of /of'é res'stance .
?.) {g,’/ /Woref‘/c éasec/ upon 5&./?:7 7 R-40
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Depth

0.01 ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31 ft
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

Depth

0.01 ft

4.99 ft

5.00 ft

9.011t

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31 ft
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesiontess

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

RESTRIKE - SKIN FRICTION

Effective Stress

At Midpoint

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.14 psf
6359.84 psf
6569.72 psf

Sliding

Friction Angle

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
23.58
23.58
23.58

RESTRIKE - END BEARING

Eifective Stress

At Tip

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.41 psf
6596.81 psf
7016.55 psf

Bearing Cap.
Factor

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
30.00
30.00
30.00

Adhesion

0.00 psf
0.00 psf
1120.00 psf
1120.00 psf
1126.69 psf
1167.96 psf
903.09 psf
94431 psf
985.54 psf
1019.00 psf
1019.00 psf
1460.00 psf
1460.00 psf
1460.00 psf
N/A

N/A

N/A

Limiting End
Bearing

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
1.98 Kips
1.98 Kips
1.98 Kips

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
21.10 Kips
68.88 Kips
100.38 Kips
100.49 Kips
140.43 Kips
183.85 Kips
229.78 Kips
256.02 Kips
256.14 Kips
317.89 Kips
379.50 Kips
379.66 Kips
470.02 Kips
555.77 Kips

End
Bearing

0.00 Kips
0.00 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
3.61 Kips
3.61 Kips
3.61 Kips
1.98 Kips
1.98 Kips
1.98 Kips
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Depth

0.01 ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31 ft
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

RESTRIKE - SUMMARY OF CAPACITIES

Skin Friction

0.00 Kips
0.00 Kips
0.00 Kips
21.10 Kips
68.88 Kips
100.38 Kips
100.49 Kips
140.43 Kips
183.85 Kips
229.78 Kips
256.02 Kips
256.14 Kips
317.89 Kips
379.50 Kips
379.66 Kips
470.02 Kips
555.77 Kips

End Bearing

0.00 Kips
0.00 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
3.61 Kips
3.61 Kips
3.61 Kips
1.98 Kips
1.98 Kips
1.98 Kips

Total Capacity

0.00 Kips
0.00 Kips
2.27 Kips
23.38 Kips
71.16 Kips
102.66 Kips
101.96 Kips
141.90 Kips
185.32 Kips
231.25 Kips
257.49 Kips
259.75 Kips
321.50 Kips
383.11 Kips
381.64 Kips
472.00 Kips
557.75 Kips
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Depth

0.01 ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23.29 ft
23.31 it
32.31 ft
41.31 ft
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 ft

Depth

0.01 ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23.20 ft
23,31 ft
32.31 ft
41.31 ft
50.31 ft
556.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 it
82.81 ft
90.79 ft

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

DRIVING - SKIN FRICTION

Eifective Stress

At Midpoint

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.14 pst
6359.84 psf
6569.72 psf

Sliding

Friction Angle

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
23.58
23.58
23.58

DRIVING - END BEARING

Effective Stress

At Tip

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.41 psf
6596.81 psf
7016.55 psf

Bearing Cap.
Factor

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

‘N/A
-N/A

N/A
N/A
N/A
N/A
30.00
30.00
30.00

Adhesion

0.00 psf
0.00 psf
1120.00 psf
1120.00 psf
1126.69 psf
1167.96 psf
903.09 psf
944.31 psf
985.54 psf
1019.00 psf
1019.00 psf
1460.00 psf
1460.00 psf
1460.00 psf
N/A

N/A

N/A

Limiting End
Bearing

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
1.98 Kips
1.98 Kips
1.98 Kips

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
21.10 Kips
68.88 Kips
100.38 Kips
100.49 Kips
140.43 Kips
183.85 Kips
229.78 Kips
256.02 Kips
256.14 Kips
317.89 Kips
379.50 Kips
379.66 Kips
470.02 Kips
566.77 Kips

End
Bearing

0.00 Kips
0.00 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
3.61 Kips
3.61 Kips
3.61 Kips
1.98 Kips
1.98 Kips
1.98 Kips
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Depth

0.01 ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23291t
23311t
32.31 ft
41.31 ft
50.31 ft
5579 ft
55.81 ft
64.81 ft
73.79
73.81 ft
82.81 ft
90.79 ft

DRIVING - SUMMARY OF CAPACITIES

Skin Friction

0.00 Kips
0.00 Kips
0.00 Kips
21.10 Kips
68.88 Kips
100.38 Kips
100.49 Kips
140.43 Kips
183.85 Kips
229.78 Kips
256.02 Kips
256.14 Kips
317.89 Kips
379.50 Kips
379.66 Kips
470.02 Kips
555.77 Kips

End Bearing

0.00 Kips
0.00 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
3.61 Kips
3.61 Kips
3.61 Kips
1.98 Kips
1.98 Kips
1.98 Kips

Total Capacity

0.00 Kips
0.00 Kips
2.27 Kips
23.38 Kips
71.16 Kips
102.66 Kips
101.96 Kips
141.90 Kips
185.32 Kips
231.25 Kips
257.49 Kips
259.75 Kips
321.50 Kips
383.11 Kips
381.64 Kips
472.00 Kips
557.75 Kips
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Depth

0.01 ft

4.99 ft

5.00 ft

9.01 ft

18.01 ft
23.29 ft
23.31 ft
32.31 ft
41.31 ft
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 1t
82.81 it
90.79 ft

Depth

0.01 ft

4.99 ft

5.00 it

9.011t

18.01 ft
23.29 1t
23.31 ft
32.31 it
41.31 1t
50.31 ft
55.79 ft
55.81 ft
64.81 ft
73.79 ft
73.81 ft
82.81 ft
90.79 it

Sail Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

Soil Type

Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesive
Cohesionless
Cohesionless
Cohesionless

ULTIMATE - SKIN FRICTION

Effective Stress

At Midpoint

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.14 psf
6359.84 psf
6569.72 psf

Sliding

Friction Angle

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
23.58
23.58
23.58

ULTIMATE - END BEARING

Effective Stress

At Tip

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
6123.41 psf
6596.81 psf
7016.55 psf

Bearing Cap.
Fagctor

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
30.00
30.00
30.00

Adhesion

0.00 psf
0.00 psf
1120.00 psf
1120.00 psf
1126.69 psf
1167.96 psf
903.09 psf
944,31 psf
985.54 psf
1019.00 psf
1019.00 psf
1460.00 psf
1460.00 psf
1460.00 psf
N/A

N/A

N/A

Limiting End
Bearing

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
1.98 Kips
1.98 Kips
1.98 Kips

Skin
Friction

0.00 Kips
0.00 Kips
0.00 Kips
21.10 Kips
68.88 Kips
100.38 Kips
100.48 Kips
140.43 Kips
183.85 Kips
229.78 Kips
256.02 Kips
256.14 Kips
317.89 Kips
379.50 Kips
379.66 Kips
470.02 Kips
555.77 Kips

End
Bearing

0.00 Kips
0.00 Kips
2.27 Kips
2.27 Kips
2.27 Kips
2.27 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
1.47 Kips
3.61 Kips
3.61 Kips
3.61 Kips
1.98 Kips
1.98 Kips
1.98 Kips
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ULTIMATE - SUMMARY OF CAPACITIES

Depth Skin Friction End Bearing
0.01 ft 0.00 Kips 0.00 Kips
4,99 ft 0.00 Kips 0.00 Kips
5.00 ft 0.00 Kips 2.27 Kips
9.01 ft 21.10 Kips 2.27 Kips
18.01 ft 68.88 Kips 2.27 Kips
23.29 #t 100.38 Kips 2.27 Kips
23.31 ft 100.49 Kips 1.47 Kips
32.31 ft 140.43 Kips 1.47 Kips
41.31 #t 183.85 Kips 1.47 Kips
50.31 {t 229.78 Kips 1.47 Kips
55.79 it 256.02 Kips 1.47 Kips
56.81 it 256.14 Kips 3.61 Kips
64.81 ft 317.89 Kips 3.61 Kips
73.79 379.50 Kips 3.61 Kips
73.81 ft 379.66 Kips 1.98 Kips
82.81 ft 470.02 Kips 1.98 Kips
90.79 ft 555.77 Kips 1.98 Kips
UP 1473
= A5 o P20
= = }_f-_
Juar 190 +on 380
A= 3galb- 32[5°
1 — , = 0.8 Y5t
73,8 — 4%

- )

Use. D= 74 el 4818

le

2 =

g = 3%~ 367 E
fllhoable wolft = T2 = sz

Total Capacity

0.00 Kips
0.00 Kips
2.27 Kips
23.38 Kips
71.16 Kips
102.66 Kips
101.96 Kips
141.90 Kips
185.32 Kips
231.25 Kips
257.49 Kips
259.75 Kips
321.50 Kips
383.11 Kips
381.64 Kips
472.00 Kips
557.75 Kips




