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I. EXECUTIVE SUMMARY

CUY 71-10.07SW, known as Ramp T project, consists of replacing and widening the
existing bridge in addition to widening the exiting roadway earthen embankment. The
widening of the roadway will require sliver fill to be constructed at a grade of 2H: 1V over
the existing slopes.

Subgrades:
The roadway may be designed using a California bearing Ration (CBR) of 8 %. The

depth of excavation and replacement of subgrades should be based on proof roll test
during construction. The Project Engineer in the field based upon proof rolling will
determine the actual depths and limits of excavation/replacement.

Embankment:

CTL in coordination with Mott MacDonald designed the embankment in general
accordance with ODOT Geotechnical Design Manual Section 805 Sidehill Sliver Fill on
a Slight Slope where applicable and/or Section 803 General Case: Special Benched
Embankment Construction. Based on our slope stability analyses, the proposed slopes at
2H:1V of the proposed embankment widening are expected to remain stable.

Bridge:

The bridge abutments and piers can be supported on deep foundation such as H piles
driven to practical refusal into the underlying bedrock. The maximum factored structural
resistance (RR max) for HP 10X42 driven to refusal on bedrock is 310 kips. The estimated
pay lengths of driven HP 1x42 are summarized in Table 1 below.

Table 1: Estimated H pile Lengths Driven to Practical Refusal onto Bedrock.

Structure Pile Cutoff Pile Tip 132::1111 fge;ih Order Pay
Elevation (ft) | Elevation (ft) (ft) Length (ft)*
Rear Abut. (B-004) 801.2 745.8 60 65
Pier 1 (B-005) 785.5 747.4 40 45
Pier 2 (B-006) 785.5 749.0 40 45
Pier 3 (B-007) 785.0 749.0 40 45
Forward Abut. (B-008) 795.0 739.2 60 65

*Order Pay Length and Estimated Pile Length were provided in accordance with BDM
Section 305.3.5.2

All driven Piles should be furnished and installed in accordance with ODOT CMS Items
507 and 523.
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I1.

I11.

B. Site Conditions

INTRODUCTION

CUY-71-10.07 SW is the I-71 NB Exit Ramp to [-480 WB. This ramp is known as Ramp
T. Ramp T includes roadway embankment and a 4-span single lane bridge over [-480. The
project consists of widening and replacing the existing bridge in addition to widening the
exiting roadway earthen embankment. The widening of the roadway will require sliver fill
to be constructed at a grade of 2H: 1V over the existing slopes.

This report addresses geotechnical design parameters related to the subgrade, earthen
embankment of the roadway, and to the bridge foundation design.

GEOLOGY AND OBSERVATIONS OF THE PROJECT

A. Geology

According to the Ohio Department of Natural Resources’ Division of Geological
Survey, the project site is located within Lavery Till of dark gray to dark brown
silty to clayey strongly calcareous cohesive deposits and within finite made land
areas of reclaimed land, cut and fill, dumps, and urban cover. The bedrock
geology of the project site is Mississippian-age Berea Sandstone, and Ohio Shale.

According to Ohio Department of Natural
Resources - Division of Mineral Resources
website (www.ohiodnr.com/mineral), there is no
mines listed in the immediate vicinity of the project
area.

The project site is located within a busy highway
interchange in a busy suburban setting surrounded
by commercial development and railroad yard to the |
north. The bridge deck of Ramp T is in poor
condition with patched potholes and distressed
joints along the shoulder. The superstructure
exhibited corrosion across the existing structure’s
cross-frame. Ramp T embankment is covered by |
mowed grass with few trees and brush and has no
sign of slope failures. The concrete shoulder of the
pavement exhibited numerous longitudinal hair
cracks.

LNGINEERING =
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IV. EXPLORATION

A.

Historical Exploration:

One historical boring identified as B-10 dated back to 1965 was available from ODOT
Transportation Information Mapping System at Ramp T Bridge Forward Abutment.
This historical boring log is included in this report and was considered in the analyses
and recommendations. The historic boring is referenced and identified in Table 2
below.

Table 2: Historic Soil Boring

Original Re-
Boring | Numbered D(?t))t h Station O(ftfts)et fl‘;fe:g;i Reference
Number Boring g
33429 9LT Ramp T CUY-480-8.72
B-10 B-010-0-65 36 333+29 | 9LT RampT | CUY-71-10.07 SW

Present Exploration:

The design team and ODOT District agreed to cancel rock coring along Ramp T at the
abutments (borings B-004 and B-008) during the scoping and fee. The reason for the
cancelation was to reduce/limit the duration of drilling to one day due to safety. Ramp
T is very narrow.

During the period of July 20 to July 27, 2023 CTL Engineering advanced ten (10) soil
borings as follows:

Table 3: Current Soil Borings

Boring No D(efl:)th Station O(fffts)et Latitude | Longitude El?g:ﬁ;ﬁ
B-001-0-23 75 | 326104 | 6.9 RT | 41.419366 | -81.816436
B-002-0-23 10 | 327+23 | 151 RT | 41.419637 | -81.816197
B-003-0-23 20 | 328+89 | 54.7 RT | 41.419937 | -81.815740
B-004-023 | 67.5 | 329465 | 3.5 RT | 41.420185 | -81.815711
B-005-023 | 50.5 |330+88 | 28.9 RT | 41.420381 | -81.815338
B-006-0-23 50 331474 | 203 RT | 41420556 | 81.815134 | RampT
B-007-0-23 49 | 332490 | 169 RT | 41.42076 | -81.814818
B-008-023 | 692 | 333450 | 28 LT | 41.420922 | -81.814806
B-009-0-23 20 | 336+11 | 72.1 RT | 41.421068 | -81.813740
B-010-0-23 75 | 338486 | 7 RT | 41.421482 | -81.812902

CTL Engineering, in collaboration with Mott MacDonald selected the boring locations
as shown approximately on the enclosed Plan and Profile sheets provided in Appendix

A.
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V.

The drillers obtained split spoon soil samples at 2.5-foot interval in the upper 20 feet
and at 5-foot interval thereafter. The drilling crew obtained NQ rock core samples
from borings B-005-0-23 through B-007-0-23. The Split Spoon Samples were
obtained in accordance with Standard Penetration (SPT) procedure. The SPT consists
of driving a 2.0-inch outside diameter (OD) split-spoon sampler 18 inches into the soil
with an automatic 140-pound hammer falling 30 inches. The SPT hammer used for
this project was calibrated in June 30, 2023 and had energy ratio of 84.7 percent in
obtaining industry standard N-values (Nso-values).

The drilling crew visually classified the soil samples then secured them in glass jars
and card board boxes and delivered them to accredited CTL laboratory for further
testing and analyses. =~ A CTL geologist reclassified the soil and rock samples and
performed laboratory testing on representative samples under the direction of the
Geotechnical Engineer. The laboratory testing included hand penetrometer, moisture
content, grain size distribution, and Atterberg limits. During the scoping and fee
preparation we understood that the roadway work is very limited in size and chemical
stabilization will not be considered, thus CTL eliminated the sulfate testing.
Appendices A and B include boring location plan, test boring/lab records and rock
core report.

Dynotec, representative of Mott MacDonald, provided the Stations, offsets,
coordinates, and ground surface elevations at the test boring locations.

FINDINGS

A.

Surface Materials:

The pavement section at soil borings B-004 and B-006 consisted of 12 inches of
concrete and 12 inches of asphalt respectively. The surface material at the
remaining borings consisted of about 12 inches of topsoil and/or topsoil/gravel mix.

Subsurface Soils and Rock:

The subsurface materials consisted of embankment fill material extending to
depths varying from about 3 to 22 feet below existing grades. The fill consisted
of variable material generally of medium dense gravel with sand and silt (A-
2-4), medium dense to dense isolated silt pockets (A-4b), stiff to very stiff to
hard silt and clay (A-6a), and sandy silt (A-4a).

The natural soil consisted of very stiff to hard clay (A-7-6), sandy silt (A-4a), silt
and clay (A-6a), or medium dense to dense gravel with sand and silt (A-2-4),
isolated silt pockets (A-4b), and gravel with sand, silt and clay (A-2-6).

Severely weathered, very weak grey shale and isolated fine-grained sandstone was
noted at borings B-004 to B-008 at depths ranging from 37 to 68 feet below
existing grades (about elevations ranging from 751 feet to 740 feet).
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VL.

The standard penetration test (SPT, Ngo) values and moisture content in the upper
10 feet ranged from 7 to over 50 blows per foot (bpf) and from 8 to 31 percent,
respectively. The SPT and moisture content of the overburden soil below 10 feet
ranged from 10 to over 50 blows per foot (bpf) and from 7 to 20 percent
respectively. The Liquid Limits and Plasticity Index of the cohesive soils ranged
from 20 to 47 percent and from 4 to 23 percent respectively.

Based on historical boring data, the subsurface material at borings consisted of very
stiff to hard alternating layers of silt and clay (A-6a) and sandy silt (A-4a).

C. Groundwater:

Groundwater was noted only at B-003 during drilling at about 14 feet below
existing grades (elevation 780.4).
ANALYSES AND RECOMMENDATIONS

CTL performed subgrade, slope stability, and driven pile lateral capacity analyses based
on the soil data obtained from the field and laboratory testing, and available plans.

A. Subgrades Analyses
CTL performed subgrade analyses in accordance with ODOT Geotechnical Design
Manual using Roadway Subgrade Analyses Spreadsheet. The soil consistencies,
moisture contents, indices, and pavement design parameters within the upper 3 feet

of design and existing subgrades are summarized in Tables 4A and 4B below.

Table 4A: Summary of Subgrade Analyses

Referen Lowest SPT In-Situ Moisture | Estimated Optimum
Alei e;nile;et Values (NeooL) Content (%) Moisture (%)
g Low | High | Avg. | Low | High | Avg. | Low | High | Avg.
Ramp T 8 17 12 9 25 14 8 21 13
Table 4B: Summary of Subgrade Analyses
Reference Plasticity Index (PI) Group Index (GI) Design
Alignment | - Low High | Avg. | Low | High | Avg. C((}/So )R
Ramp T 4 18 10 0 8 4 8

Analyses indicated that the subgrades along Ramp T at soil Boring B-004 near the
bridge rear abutment approach exhibited marginally low Standard Penetration
(SPT) and marginally high moisture content above anticipated optimum moisture.
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B. Subgrade Stabilization Options

Based on our Subgrade Analyses (ODOT Spreadsheet in Appendix C) and
interpolation, the subgrades along Ramp T from about Station 328+45 to the
proposed bridge rear abutment at about Station 329+90 may exhibit marginally low
Standard Penetration (SPT) and marginally high moisture content above anticipated
optimum moisture. Per our discussion with ODOT Central Office and District 12,
no subgrade stabilization is to be pre-considered for this project. The actual depth
of excavation and replacement of subgrades should be based on proof roll test
during construction. The Project Engineer in the field based upon proof rolling will
determine the actual depths and limits of excavation/replacement. However, if the
weather and schedule permit, drying and recompacting the top 12 inches of the
subgrades may be considered.

The material to be excavated should be replaced with ODOT Item 703.16.C,
Granular Material underlain by ODOT Item 712.09, Geotextile Fabric. Subgrade
improvements should extend the entire pavement width and any paved shoulder
sections including curbs and gutters and an additional 12 inches beyond the edge
of the pavement.

Group Index (GI) values were calculated for each of the soil samples tested. Group
Index values ranged from 0 to 8 with an average of 4. Based on the GI, CTL
recommend a design CBR of 8.

C. Embankment

Construction:

The project consists of widening the existing embankment of Ramp T. The
widening consists of sidehill sliver fills over existing slight slopes that are steeper
than 4H:1V. CTL in coordination with Mott MacDonald designed the widening
of the embankment in accordance with ODOT Geotechnical Design Manual
Section 805 Sidehill Sliver Fill on a Slight Slope where applicable and/or Section
803 General Case: Special Benched Embankment Construction.

ENGINEERING =
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Perforated slope drains shall be installed in seepage zone if encountered in
accordance with ODOT Geotechnical Design Manual as shown on schematic
below. All surface water and encountered seepage water should be diverted away
from the slope or controlled and allowed to drain with erosion protection.

2/

Granular Embankment, as
Per Plan (No. 8 Aggregate)
Angular)

Geotextile Fabric, 712.09 Type A

Conduit Type E, 707.31 (Perforated

All embankments should be constructed per ODOT Item 203.

Embankment Stability Analyses

CTL considered four (4) slope sections along Ramp T at Stations 329+61,
334+10, 335+00, and 335+33 to be most critical for the slope stability analyses.
The slope stability analyses were performed using Slide 2018, a 2-dimentional
limiting equilibrium program. The soil profile was based on soil boring performed
and available historic borings along the slopes. Random failure surfaces in the
100’s were generated and analyzed in terms of factor of safety (FOS) against
slope failure. The minimum factor of safeties obtained for the proposed sections
are summarized in Table 5. The summaries of the stability analyses including
slope stability methods, soil layers and parameters are included in Appendix D.

Table 5: Summary Results of Slope Stability Analyses

Section Average Minimum FOS .
(Station) Total Stressg Effective Stress Required FOS
329+61 1.8 17 13
334+10 33 1.5 >15
335433 3.8 1.8 13

For this project, the required minimum FOS of is 1.5 for the sections at the
bridge abutments and 1.3 for the sections away from the bridge. The slope stability
analyses indicated that the minimum FOS’s were all well over 1.5 for both the
long and short-term stability.

The embankment should be constructed per ODOT Item 203 and in conformance
with ODOT Geotechnical Design Manual with perforated slope drains
when/where required as indicated previously in this report.
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D.

Bridge Foundation

CTL Draft Exploration Report included options for conventional foundation and
friction piles. However, per our discussion with Mott MacDonald, we understood
that ODOT and the design team prefer driven H Piles for the support of the bridge.
HP10x42 is the preferred pile.

Pile Foundation

Based on the soil borings and provided information, the bridge abutments and piers
can be supported on deep foundation such as driven H piles. H piles driven to
practical refusal into the underlying bedrock can be used. The maximum factored
structural resistance Rr max for piles driven to practical refusal into bedrock is 310
kips for HP 10x42. The Rr max is valid for piles that are not subjected to bending
moments or for piles that are supported by soil for their entire length. The estimated
tip elevations, embedment length, and pay length for H Piles driven to practical
refusal onto bedrock are tabulated below.

Table 6: Estimated H Pile Lengths Driven to Practical Refusal onto Bedrock.

Structure Pile Cutoff Pile Tip 132::1111 fge;ih Order Pay
Elevation (ft) | Elevation (ft) (ft) Length (ft)*
Rear Abut. (B-004) 801.2 745.8 60 65
Pier 1 (B-005) 785.5 747.4 40 45
Pier 2 (B-006) 785.5 749.0 40 45
Pier 3 (B-007) 785.0 749.0 40 45
Forward Abut. (B-008) 795.0 739.2 60 65

*Order Pay Length and Estimated Pile Length were provided in accordance with BDM
Section 305.3.5.2

H Piles driven to practical refusal into bedrock will encounter driving difficulties
into hard or dense to very dense overburden soils. In addition, a 3-foot-thick cobble
zone or previous construction debris was noted in Boring B-008 from 25 to 28 feet
deep below grades (about elevations 782.7 to 779.7 feet) which is about 11 to 12
feet below pile cap. Contractor shall be prepared to encounter these conditions that
may impact pile driving at this site. Pre-drilling may be considered for obstruction
to pile driving installation.

CTL performed Drivability Analyses for an HP 10x42 and DELMAG D 19-42
Hammer using GRLWEAP 14. The analyses were based on pile capacity
calculation using APILE at the Rear abutment which is deemed to be the most
critical location in term of drivability. The results of GRLWEAP and APILE are
included in Appendix E. Based on the results we believe that the DELMAG D-19-
42 is able to drive the pile to practical refusal into rock. The pile is expected to be
stressed to about 67 % of it is yielding stress (below the limit of 90 %) during
driving.
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All driven Piles should be furnished and driven in accordance with ODOT CMS
Items 507 and 523. Stress applied to the pile from the pile-driving hammer should
be monitored during driving so as not to damage the pile. A Pile Driving Analyzer
(PDA) should be used to monitor the pile during driving and to determine the
driving criteria of the piles to avoid pile damage.

E. Seismic Coefficients

Based on the soil type and the Standard Penetration Testing (SPT), the Site Class
for the project is Class D. This Site Class was determined using the information
obtained in the test borings as well as published information in the vicinity of the
project site.

F. Retaining Walls

Structural elements subjected to lateral loads may be designed using the
parameters listed in Table 7 below. These parameters are based on Rankine Theory
and the assumption of a level backfill surface and no excessive hydrostatic
pressure. The soil parameters should be adjusted for sloped backfill if any.

Table 7— Lateral Soil Parameters (Retaining Wall - Rankine)

Parameter Overburden Soils (A-6a)

Moist Unit Weight, pcf 125

Angle of Internal Friction, Degrees 30

Soil Cohesion (c), psf Ignore
Soil/Concrete Friction, Degrees 20

At Rest Earth Pressure Coefficient, K, 0.50

Active Earth Pressure Coefficient, K, 0.33

Passive Earth Pressure Coefficient, K,* 3.03

* Passive resistance should be ignored in the upper 3.5 feet.

Lateral pressure arising from surcharge loading should be added to the above soil
earth pressures to determine the total lateral pressures that the walls must resist. In
addition, transient loads imposed on the walls by construction equipment during
backfilling should be taken into consideration during design and construction.
Excessively heavy grading and construction equipment (that could impose
temporary excessive pressures or long-term excessive pressures against the
constructed walls) should not be allowed within five (5) feet (horizontally) of the
walls.

Excavation (permanent or temporary) should be either shored or sloped for stability
purposes. Temporary retaining walls (shoring) should be designed utilizing the
relevant soil parameters shown in the Table 7 above.

Retaining walls such as abutments shall be backfilled in accordance with ODOT
C&MS Item 518.
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VII.

It is recommended those walls which are restrained from rotating be designed based
on at-rest earth pressure conditions, and those walls which are allowed to rotate be
designed based on the active earth pressure conditions.

G. Lateral Pile

Per Mott MacDonald, the H piles for the abutments support will be subject to a
maximum Factored Load of 8.6 kips per pile. CTL performed Lateral Load
Analyses using L-Pile software. The soil parameters and the Lateral Load Analyses
are included in Appendix F. Per our discussion with Mott MacDonald based on the
results of Deflection (0.3 inch), Maximum Shear (9 kips), and Bending (42 kip-ft),
the HP 10X42 is considered acceptable.

H. General Construction and Earthwork

1. Site preparation and earthwork should be performed in accordance
with the ODOT Construction and Material Specifications 200/201, 202,
203, 204, and 206.

2. All fill over slopes shall be overfilled to achieve compaction along the
slope face, and then cut back the overfill material to the finish grade.

3. Filter fabric should be used to separate open graded material from fine-
grained soils to prevent migration of fines.

4. Embankment side slopes should be seeded and vegetation growth
permitted to limit erosion, sloughing and slope failure.

5. Temporary excavations in excess of 4 feet in depth should be sloped
or shored according to OSHA requirements.

CHANGED CONDITIONS

The evaluations, conclusions, and recommendations in this report are based on our
interpretation of the field and laboratory data obtained during the exploration, our
understanding of the project and our experience with similar sites and subsurface
conditions using generally accepted geotechnical engineering practices. Although
individual test borings are representative of the subsurface conditions at the boring
locations on the dates drilled, they are not necessarily representative of the subsurface
conditions between boring locations or subsurface conditions during other seasons of the
year.

In the event that changes in the project are proposed, additional information becomes
available, or if it is apparent that subsurface conditions are different from those provided
in this report, CTL Engineering should be notified so that our recommendations can
modified, if required.
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VIII. TESTING AND OBSERVATION

IX.

During the design process, it is recommended that CTL Engineering work with
the project designers to confirm that the geotechnical recommendations are properly
incorporated into the final plans and specifications, and to assist with establishing criteria
for the construction observation and testing.

CTL Engineering is not responsible for independent conclusions, opinions and
recommendations made by others based on the data and recommendations provided in
this report. It is recommended that CTL be retained to provide construction quality
control services on this project. If CTL Engineering is not retained for these services,
CTL shall assume no responsibility for compliance with the design concepts or
recommendations provided.

CLOSING

This report has been prepared for the exclusive use by the client for use only on this
project.  Our services have been performed in accordance with generally accepted
Geotechnical Engineering principles and practices. No warranty is either expressed or
implied.

CTL Engineering's assignment does not include, nor does this geotechnical report address
the environmental aspects of this particular site.

Specific design and construction recommendations have been provided in this report.
Therefore, the report should be used in its entirety.

Respectfully Submitted,

CTL ENGINEERING, INC.

?ﬂ"ﬂ“‘/ %r ?‘
Matthew Kairétiz, P.E.

Project Manager
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PROJECT DESCRIPTION

CUY-71-10.07 SW IS THE I-71 NB EXIT RAMP TO 1-480 WB. THIS RAMP IS KNOWN AS RAMP T.
RAMP T INCLUDES ROADWAY EMBANKMENT AND A 4-SPAN SINGLE LANE BRIDGE OVER 1-480.
THE PROJECT CONSISTS OF WIDENING AND REPLACING THE EXISTING BRIDGE IN ADDITION
TO WIDENING THE EXITING ROADWAY EARTHEN EMBANKMENT. THE WIDENING OF THE
ROADWAY WILL REQUIRE SLIVER FILL TO BE CONSTRUCTED AT A GRADE OF 2H: 1V OVER
THE EXISTING SLOPES.

HISTORIC RECORDS

HISTORICAL GEOTECHNICAL RECORDS WERE OBTAINED FROM ODOT'S TRANSPORTATION
INFORMATION MAPPING SYSTEM (TIMS) FOR CUY-480-8.72 COMPLETED IN 1965 FOR THE
CURRENT ROADWAY ALIGNMENT. RESULTS OF THESE EXPLORATIONS INDICATED THAT THE
SUBSURFACE MATERIAL CONSISTED OF ALTERNATING LAYERS OF VERY STIFF TO HARD SILT
AND CLAY (A-6A) AND SANDY SILT (A-4A). THESE RESULTS WERE UTILIZED DURING THE
CURRENT DESIGN. ONE HISTORIC BORING B-010-0-65 WAS INCLUDED.

GEOLOGY

ACCORDING TO THE OHIO DEPARTMENT OF NATURAL RESOURCES' DIVISION OF
GEOLOGICAL SURVEY, THE PROJECT SITE IS LOCATED WITHIN LAVERY TILL OF DARK GRAY
TO DARK BROWN SILTY TO CLAYEY STRONGLY CALCAREOUS COHESIVE DEPOSITS AND
WITHIN FINITE MADE LAND AREAS OF RECLAIMED LAND, CUT AND FILL, DUMPS, AND URBAN
COVER. THE BEDROCK GEOLOGY OF THE PROJECT SITE IS MISSISSIPPIAN- AGE BEREA
SANDSTONE, AND OHIO SHALE.

SUBSURFACE EXPLORATION

DURING THE PERIOD OF JULY 20 TO JULY 27, 2023 CTL ENGINEERING ADVANCED TEN (10)
SOIL BORINGS IDENTIFIED AS B-001-0-23 TO B-010-0-23 TO DEPTHS RANGING FROM 7.5 TO
ABOUT 70 FEET BELOW EXISTING GRADES. THE DRILLERS OBTAINED SPLIT SPOON SOIL
SAMPLES AT 2.5- FOOT INTERVAL IN THE UPPER 20 FEET AND AT 5- FOOT INTERVAL
THEREAFTER. THE DRILLING CREW OBTAINED 10- FOOT NQ ROCK CORE SAMPLES FROM
BORINGS B-005-0-23 THROUGH B-007-0-23. THE SPLIT SPOON SAMPLES WERE OBTAINED IN
ACCORDANCE WITH STANDARD PENETRATION (SPT) PROCEDURE. THE SPT CONSISTS OF
DRIVING A 2.0-INCH OUTSIDE DIAMETER (OD) SPLIT-SPOON SAMPLER 18 INCHES INTO THE
SOIL WITH AN AUTOMATIC 140-POUND HAMMER FALLING 30 INCHES. THE SPT HAMMER USED

FOR THIS PROJECT WAS CALIBRATED IN JUNE 30, 2023 AND HAD ENERGY RATIO OF 84.7
PERCENT IN OBTAINING INDUSTRY STANDARD N-VALUES (Ng,-VALUES).

THE DRILLING CREW VISUALLY CLASSIFIED THE SOIL SAMPLES THEN SECURED THEM IN
GLASS JARS AND CARD BOARD BOXES AND DELIVERED THEM TO ACCREDITED CTL
LABORATORY FOR FURTHER TESTING AND ANALYSIS. A CTL GEOLOGIST RECLASSIFIED
THE SOIL AND ROCK SAMPLES AND PERFORMED LABORATORY TESTING ON
REPRESENTATIVE SAMPLES UNDER THE DIRECTION OF THE GEOTECHNICAL ENGINEER.
THE LABORATORY TESTING INCLUDED HAND PENETROMETER, MOISTURE CONTENT, GRAIN
SIZE DISTRIBUTION, AND ATTERBERG LIMITS.

EXPLORATION FINDINGS

THE PAVEMENT SECTION AT SOIL BORINGS B-004 AND B-006 CONSISTED OF 12 INCHES OF
CONCRETE AND 12 INCHES OF ASPHALT RESPECTIVELY. THE SURFACE MATERIAL AT THE
REMAINING BORINGS CONSISTED OF ABOUT 12 INCHES OF TOPSOIL AND/OR
TOPSOIL/GRAVEL MIX.

THE SUBSURFACE MATERIALS CONSISTED OF EMBANKMENT FILL MATERIAL EXTENDING TO
DEPTHS VARYING FROM ABOUT 3 TO 22 FEET BELOW EXISTING GRADES. THE FILL
CONSISTED OF VARIABLE MATERIAL GENERALLY OF MEDIUM DENSE GRAVEL WITH SAND
AND SILT (A-2-4), MEDIUM DENSE TO DENSE ISOLATED SILT POCKETS (A-4B), STIFF TO VERY
STIFF TO HARD SILT AND CLAY (A-6A), AND SANDY SILT (A-4A). THE NATURAL SOIL CONSISTED
OF VERY STIFF TO HARD CLAY (A-7-6), SANDY SILT (A-4A), SILT AND CLAY (A-6A), OR MEDIUM
DENSE TO DENSE GRAVEL WITH SAND AND SILT (A-2-4), ISOLATED SILT POCKETS (A-4B), AND
GRAVEL WITH SAND, SILT AND CLAY (A-2-6).

SEVERELY WEATHERED, VERY WEAK GREY SHALE AND ISOLATED FINE- GRAINED
SANDSTONE WAS NOTED AT BORINGS B-004 TO B-008 AT DEPTHS RANGING FROM 37 TO 68
FEET BELOW EXISTING GRADES (ABOUT ELEVATIONS RANGING FROM 751 FEET TO 740
FEET).

THE STANDARD PENETRATION TEST (SPT, Neo) VALUES AND MOISTURE CONTENT IN THE
UPPER 10 FEET RANGED FROM 7 TO OVER 50 BLOWS PER FOOT (BPF) AND FROM 8 TO 31
PERCENT, RESPECTIVELY. THE SPT AND MOISTURE CONTENT OF THE OVERBURDEN SOIL
BELOW 10 FEET RANGED FROM 10 TO OVER 50 BLOWS PER FOOT (BPF) AND FROM 7 TO 20
PERCENT RESPECTIVELY. THE LIQUID LIMITS AND PLASTICITY INDEX OF THE COHESIVE
SOILS RANGED FROM 20 TO 47 PERCENT AND FROM 4 TO 23 PERCENT RESPECTIVELY.

4
1

LEGEND
oDoT CLASSIFIED
DESCRIPTION CLASS MECH./VISUAL
GRAVEL AND/OR STONE FRAGMENTS WITH SAND A-1-b (0) 2 0
GRAVEL AND/OR STONE FRAGMENTS W/SAND AND SILT A-2-4 (0) 4 2
GRAVEL AND/OR STONE FRAGMENTS W/SAND, A26(0) 3 ]
SILT AND CLAY
COARSE AND FINE SAND A-3a (0) 2 1
Mﬂ] SANDY SILT A-4a (5) 14 13
SILT A-4b (7) 4 3
7
_, SILTAND CLAY A-6a (6) 11 16
Z)
% SILTY CLAY A-Bb (12) 2 6
ﬁ CLAY A-7-6 (10) 5 17
TOTAL 47 59
SANDSTONE VISUAL
SHALE VISUAL
EXXm  PAVEMENT OR BASE = X = APPROXIMATE THICKNESS VISUAL
SOD AND TOPSOIL = X = APPROXIMATE THICKNESS VISUAL

BORING LOCATION - PLAN VIEW

DRIVE SAMPLE AND/OR ROCK CORE BORING PLOTTED TO VERTICAL SCALE ONLY.
HORIZONTAL BAR INDICATES A CHANGE IN STRATIGRAPHY.

WC INDICATES WATER CONTENT IN PERCENT.

N INDICATES STANDARD PENETRATION RESISTANCE
60 NORMALIZED TO 60% DRILL ROD ENERGY RATIO.

W— " INDICATES FREE WATER ELEVATION.

° INDICATES A PLASTIC MATERIAL WITH MOISTURE CONTENT
EQUAL TO OR GREATER THAN THE LIQUID LIMIT MINUS 3.

SS INDICATES A SPLIT-SPOON SAMPLE.

TR INDICATES TOP OF ROCK.

SPECIFICATIONS

THIS GEOTECHNICAL EXPLORATION WAS PERFORMED IN ACCORDANCE WITH THE STATE OF
OHIO, DEPARTMENT OF TRANSPORTATION, OFFICE OF GEOTECHNICAL ENGINEERING,
SPECIFICATIONS FOR GEOTECHNICAL EXPLORATIONS, DATED JULY 2023.

AVAILABLE INFORMATION

THE SOIL, BEDROCK, AND GROUNDWATER INFORMATION COLLECTED FOR THIS
SUBSURFACE EXPLORATION THAT CAN BE CONVENIENTLY DISPLAYED ON THE SOIL
PROFILE SHEETS HAS BEEN PRESENTED. GEOTECHNICAL REPORTS, IF PREPARED, ARE
AVAILABLE FOR REVIEW ON THE OFFICE OF CONTRACT SALES WEBSITE.
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SUMMARY OF SOIL TEST DATA

I-71

EXPLORATION NO., SAMPLE % HP % % % % % %  ODOT ppm
STATION & OFFSET FROM TO ID Neo REC tf GR CS FS SILT CLAY LL PL Pl WC CLASS (G S04
B-001-0-23 01.00-0250  SS-1 17 100 - 49 6 9 27 9 28 24 4 25 Ada(0) ;
STA. 326+04, 7' RT.
LATITUDE = 41419366 03.50-05.00  SS-2 24 00 - 11 10 10 53 16 22 18 4 10 A4b(7) ;
LONGITUDE = -81.816436 06.00-07.50  SS-3 21 100 - SAME AS SS-2 16  A-4b (VISUAL) ;
B-002-0-23 01.00-0250  SS-1 13 100 45 0 12 15 51 22 31 20 1 12 A®a(8) ;
STA. 327423, 15'RT.
LATITUDE = 41419637 03.50-05.00  SS-2 20 100 - 57 4 5 18 16 36 20 16 9 A-2-6(1) ;
LONGITUDE = -81.816197 06.00-07.50  SS-3 13 100 - SAME AS SS-2 12 A-2-6 (VISUAL) ;

08.50-10.00  SS-4 45 100 - 3 32 31 3 3 NP NP NP 11 A3a(0) ;

FOR STRUCTURE AND EMBANKMENT BORINGS B-003-0-23 TO B-009-0-23 AND B-010-0-65 SEE BORING LOGS ON SHEETS 8 TO 15 AND 17 TO 23 RESPECTIVELY.

B-010-0-23 01.00-02.50  SS-1 13 100 225 40 9 9 34 8 42 24 18 14 AT6(4) ;
STA. 338+86, 7' RT.

LATITUDE = 41.421482 03.50-05.00  SS-2 25 100 - 44 10 7 31 8 34 26 8 18 Ada(1) ;
LONGITUDE = -81.812902 06.00-07.50  SS-3 37 100 - SAME AS SS-2 11 Ada (VISUAL) ;

¥INOISIA

GEOTECHNICAL PROFILE - ROADWAY
SUMMARY OF SOIL TEST DATA

Al LO3ro¥d

9€GvLL
€2-v0-¢L MAH
HIMIINTH
SM'N
ezse-eﬁz(ogv) XV
9256-6£2(0p) :INOHd
€LY OIHO ‘ANV13ATO
111’0078 'GY 319N3 2219
5 OMEFINON]
AON3OV NOIS3A




CUY-71-10.07 SW

D:\Drop BOX\ETE2023\December\Dept 05\CLE\Matthew\23050013CLE_ODOT\Mod_01.12.23\114536GP001.dgn

MODEL: CLP_3_Option3 - Plan 2 [Drawing] PAPERSIZE: 17x11 (in.) DATE: 04-12-2023 TIME: 01:59:49 USER: hp

GRASS / BRUSH COVERED INTERSTATE EMBANKMENT STRUCTURE NO.

1814257

BASELINE RAMP T

CONST. LIMITS

RAMP I-71 NB
TO I1-480 WB —_

N\l \§ \\\\\\\

BARRIER TRANSITION

\

I-71 NB EXIT RAMP
TO I-480 WB

100

HORIZONTAL
SCALE IN FEET
50

25

GEOTECHNICAL PROFILE - ROADWAY
STA. 322+00.00 TO STA. 334+50.00

DESIGN AGENCY

FNGIVEERING <

6777 ENGLE RD, BLDG. 111
CLEVELAND, OHIO 44130
PHONE: (440)239-0526
FAX: (440)239-9529

DESIGNER
N.K.S

REVIEWER
HMK  12-04-23

PROJECT ID
114536

SUBSET TOTAL
3 | 20

<
AN \\ N\
el A X ANRAN
27 7 ﬁu
) Ve ) = \\
\YBASELINE RAMP.T B-006.95 X —
SR, 7 = == \ -0-23 AN N
N AN //[ J//-/D/ S SN RS AN O\
N NN/ B-003-0-23x NN
\ AN - [ —— o\
\ \‘\ i 3 ~%</<\ - /{U{;%}é_ =0T~ 0 © O T T o \\\‘d)o% .
. o o S agie] e s —— T S e e e
S, S —-800—r CONST. LIMITS
9)/ 3—\'0(/ = > N~—"" /'795'
O z‘lix =0 T/ ——~—" /‘790— -
o 2 /;/’ o] /(\\i \—-5 —_
o _ -, /- o) \\/ ’) } ~
’/X,/; © . *
P \ N
». . RAMP I-71 WB
> N TO I-480 WB
—_— RAMP S)
NOTE: SEE SHEET 05 OF 23 FOR BORINGS B-005-0-23, B-006-0-23, B-007-0-23 & B-010-0-65 SOIL PROFILE.
§ § I R 8§ % 8§ 3 % 35 25 R 8L 3585 K58 F 8N
ST S O A - - e
S ® © ® ©H ® H B H ® H ® HF ©® I > 3 > » & & 8 & &8 8
820 B-004-0-23 820
4'RT.
PROPOSED GRADE — "
CONCRETE = 11
EXISTING GRADE —\ \ B-002-0-23 BASE = 2" B_ggégl__(;__zg
B-001-0-23 ! i .
a10 15'RT. TOPSOIL = 12" 810
_____ ____\\__— 28 e
- ~——13
800 11 / 800
B-003-0-23 7 /%
we 55'RT. /28 g?
15 16 /
790 12 25 %é 790
20 //
10 /
15 54 13 78 gg
780 154 %% 780
10 23 9 25 gg
14
48 19 44 ?Jé
770 Ngo wc 770
41 11 30 15
51 11 37 11
760 760
58 12 44 12
54 13 32 14
750 750
16/50/5" 20 45 W
50/3" 26/39/50/5" 11 1R
55
740 Neo we 740
50/0" A
Ngo wce
730 730
%o > 1) © & [ IR o) ¥ = N N © H O ® b o © % I X N E S & o % =~ ~ ) - O N o > i & N = % N o i o ® X ) N
[5s] N 3] (=) N © S < [ee] S X N ~ ™ N ~ e} (&) N (o) 00 -~ ~ N~ j=] N ~ © N [ee] © © 0| S ™ o (w) N [ee] v N ~ [oe] ™ © N N ™ ©
o < < < 7o) o) | © | N N N oo =) 0| [ o) [ S| S S| - - - N N N N N [N el =~ ) <) <) <) [S) [S) [9) [S) -~ < <3 NN N © 3
Q) S Q) S Q) S [s] S Q| (=) (=] (=) Q| S Q| S Q| S ™ — — ~ ~ ~ ~ ~ ~ ~ = ™ S O | © © © <] <] o0 <] o0 () (&)} S D S Q| S (=]
720 Q0 9] QO 9] QO 9] QO O QO O QO O QO 0O QO 0O 00 0O 00 0O 0O 0O 0O o) QO [se) QO @ Q0| o) © N N N N N N N N N N N N [} oD QO QO Q QO 720
322+00 323+00 324+00 325+00 326+00 327+00 328+00 329+00 330+00 331+00 332+00 333+00 334+00

SHEET TOTAL

2 -




CUY-71-10.07 SW

D:\Drop BOX\ETE2023\December\Dept 05\CLE\Matthew\23050013CLE_ODOT\Mod_01.12.23\114536GP002.dgn

MODEL: CLP_3_Option3 - Plan 4 [Drawing] PAPERSIZE: 17x11 (in.) DATE: 04-12-2023 TIME: 02:03:30 USER: hp

RAMP I-71 NB
TO I-480 WB

CONST. LIMITS

END PROJECT
STA. 338+28.91

END WORK
STA. 339+28.89

—

\7\&;‘& X

BASELINE RAMP T

GRASS / BRUSH COVERED INTERSTATE EMBANKMENT

100

HORIZONTAL
SCALE IN FEET
50

25

GEOTECHNICAL PROFILE - ROADWAY
STA. 334+50.00 TO STA. 342+00.00

DESIGN AGENCY

FNGIVEERING <

6777 ENGLE RD, BLDG. 111
CLEVELAND, OHIO 44130
PHONE: (440)239-0526
FAX: (440)239-9529

DESIGNER
N.K.S

REVIEWER
HMK  12-04-23

PROJECT ID
114536

820 820
810 810
- PROPOSED GRADE
—
—
800 800
— B-010-0-23 EXISTING GRADE
\\ 7'RT.
—_TOPSOIL/ GRAVEL MIX=12
790 / 790
780 780
Neo we
770 770
760 760
Neo we

750 750
740 740

AR o N AN = N D B om Y R B W ok D b = N = b ®» B ¥ ¥ N B = & = =

© N 0| (=) | N ™) w0 © N @ ()} (=] N ™) v O @ (o)) N (o] (o)) ™ N N N ™) (e} O <+ N

0| < [5e) [5e) o ~ S ) o N © o) %) < ™ o ~ =) [ [ © N N © | [} %) %) XY X XY

j=] S (=] S (=) (=) (=] () (] () (o] () ()] () (] () (o] (o) o] @ foe] [ee] [ee] @ (e8] oo} [ee] [ee] [ee] @ [se]
730 ® & & © & &® & KR K KR K KR N KR K R K KR N KN N KN KN K N K N K N K N 73

335+00 336+00 337+00 338+00 339+00 340+00 341+00 342+00

SUBSET TOTAL
4 | 20

SHEET TOTAL

2 -




CUY-71-10.07 SW

DATE: 04-12-2023 TIME: 01:49:19  USER: hp

PAPERSIZE: 17x11 (in.)
D:\Drop Box\CTL 2023\December\Dept 05\CLE\Matthew\23050013CLE_ODOT\Mod_01.12.23\114536_SFN1814257_BS0Q1.dgn

MODEL: Design

: B_OO3—0'23

NOTE: SEE SHEET 03 OF 23 FOR BORIN

RAMP |-71 NB TO I-480 WB

~—

~

N

SOIL PROFILE.

[sTrRuCTURE NO.

CUY-480-0873

BASELINE RAMP T

PRI

N ?:

N
N

X AN
:‘::X@}\\—,
N\

N\

e
/ <

AN

——

———— |

_ <
8z g
98 2
>_
<
2
IR m
o0x=
molo
'oo°°
ERR
530
2 m
o .z
a0
R
~w—
Z0OQ
Fo2

x

W=
Fm
O
L
O

DESIGN AGENCY

NGINEERING <
2860 FISHER ROAD
COLUMBUS, OHIO 43204
PHONE: (614)276-8123
FAX: (614)276-6377

DESIGNER
N.K.S

REVIEWER
SM  12-04-23

PROJECT ID
114536

SUBSET
5

TOTAL
20

G B-003-0-23
N > = & < < < o 2 > N & > © > < N S I < >
N N o % o o o o o N N N - ~ S S I~ > oS N ©
™~ ~ ~ — ~ ~ ~ ™~ ™~ ~ ~ ™~ ~— =~ ~ ~ S S S S S
o] © [Se] [ee] © [ee} [ee] @ [2e] oo} © [ee] [ee} © [2e] © [3] © 58] @ [9)
830 830
EXISTING GRr\DE
820 | B-004-0-23 820
4'RT.
CONGRETE = 11" PROPOSED GRADE
BASE = 2" B-008-0-23
==— 28'LT.
i B e e e e e e e e e —_— — — — TOPSOIL = 12" 810
T I 1 R o P s s e e N NS— R I A R T R e b e (R I
8 il niitt el EalE el i1 k) M Py o — — — — — T
11 I ﬁ; """ il
800 ] L1 . 800
24 '~~' B-005-0-23 : : B-007-0-23 -
21 29'RT. B-006-0-23 i 17'RT._~
21 TOPSOIL / 20'RT. 11 L —
790 GRAVEL MiX=12" ASPHALT=12" !T! == 790
38yl N Y AT T T T T T T T 4 —pey — — — — 1 —— — —— — — | R
126 1 11 L :
17 ! ! 8
RS 4 L] 7 15 1.
oo des | 14 16 1|1
780 27 | ! 14 780
23 o = —1‘21 18 e 8
54 L _{18 19 Lll_ 10
48 19 34 27 19 32
34 20 4
770 40 25 17 27 770
41 11 '\ 34 24
51 11 45 37 15 37
760 760
58 45 44 17 37
54 34 51 37 18 75
750 5 50/4" 14IR ) 750
16/50/5" 50/0" 64 25/50/. %
50/3" 26/39/50/5"
740 Neo we 740
Nego wc Ngo wc N, wc
Nego wce 60
730 730
™ N~ ™ ™ [©) N © ™ o} N N ™~ [se] INY [} [Xo) © [so] >~ X [se]
© N © © © v S ™ v S N~ [ee} ['9) N ~ © ™ © N~ N 139}
~' S S 2 2 5 2 2 2 2 3 3 3 3 5 3 S S S 5 S
720 > © o) X 2 2 N N N N N N N N 2 2 Q <) s Q (5} 720
329+00 330+00 331+00 332+00 333+00 334+00

SHEET

TOTAL




CUY-71-10.07 SW

USER: hp

TIME: 02:26:36
D:\Drop Box\CTL 2023\December\Dept 05\CLE\Matthew\23050013CLE_ODOT\Mod_01.12.23\114536XS001.dgn

DATE: 04-12-2023

MODEL: 142+00.00 Drawing Model PAPERSIZE: 17x11 (in.)

STA. 329+60.81

20

HORIZONTAL
SCALE IN FEET
10

GEOTECHNICAL PROFILE - ROADWAY
CROSS SECTION STA. 329+60.81

DESIGN AGENCY

VNGINEERING <

6777 ENGLE RD, BLDG. 111
CLEVELAND, OHIO 44130
PHONE: (440)239-9526
FAX: (440)239-9529

DESIGNER
N.K.S

REVIEWER
HMK  12-04-23

BASlELINE RAMP T
820 B-004-0-23 820
4'RT.
CONCRETE=11"
! ] _____ BASE=2"
810 — > 12 = 810
~
- \
= >
= N B-003-0-23
800 =1 ~ 55'RT. 800
| / ~ §
B-005-0-23
29'RT.
790 ——TOPSOIL / GRAVEL MIX = 12" — N 790
17
21
780 27 780
23 9 21
31
48 19 34
770 40 770
41 11 34
51 11 45
760 760
58 12 45
54 13 34 [}
750 : 750
16/50/" 20 50/0" 64
50/3" 26/39/50/5" | 11 1B
740 Neo wc 740
Nego wc
730
740
80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80

PROJECT ID
114536

SUBSET TOTAL
6 | 20

SHEET TOTAL

po | o




20

HORIZONTAL
SCALE IN FEET
10

STA. 335+00.00

USER: hp

TIME: 02:45:45

DATE: 04-12-2023

PAPERSIZE: 17x11 (in.)

- 335+00.00

D:\Drop Box\CTL 2023\December\Dept 05\CLE\Matthew\23050013CLE_ODOT\Mod_01.12.23\114536XS002.dgn

CUY-71-10.07 SW

MODEL: CLP_3_Option4

Z
830 830 = 8
Qs
(<3E S
820 820 +
9
1
1)
w .
810 BASELINE RAMP T 810 — Ii:
S »
//_,/%% x Z
800 e B R el 800 o O
\\\\ \ <_EI 3
~
B-008-0-23 T~ O 8
290 STA. 333+50 B-007-0-23 T 290 =0
TOPSOIL = 12" STA. 332+90 > >
I 5010062 s [kl 17 \\ B-009-0-23 Tw
7,,7 STA. 333+29 7 22 ~—_ STA. 336+11 8 8
780 %% 14 15 780 -
2% 8 17 o O
. nE m
770 %é 27 13 770
24 13
)
%é 37 10
760 %% 760
%g 37 11 Ney we
%% 72 14
7
750 1 TR 750
2 o —— 25/50/2"
37 11
740 740
44 12
Neo we
32 14 DESIGN AGENCY
730 730
45 %
%5 NGNEEANG =
= 500" {44 = e oo
PHONE: (440)239-9526
FAX: (440)239-9529
N we
60 DESIGNER
710 710 N.K.S
REVIEWER
HMK 12-04-23
PROJECT ID
700 700 114536
80 70 60 50 20 30 20 10 0 10 20 30 20 50 60 70 80 = ITOTAL
7 20

SHEET TOTAL
po | o




|
|
| £3¢ Q
| -N- - 8352 : 281le
| MN o M”oo m OOI_ wz_mom - M MMMW " WM_ Q WZ m
| g N B R B s
< W23 522 =
” AVMAVOY - 311404d TvOINHOIL03D : W PEclTfrels -
& N Il |2 |5
| 3 5
|
|
|
|
|
|
|
|
|
| SONILLND 939NV _-SAILIINVNO 'S IVIGILVIN SAOH1IW INIWNOANVaY
| 3INON SJLON
| g
| z
| 2
| 3
” g
| 9
o
| ®
=
| 5
_m
| 3
| g
W >
| S
| o
T
| g
| ®
m
| o
” b
| g
|
| S
| :
| @
| &
=
W 8
|
| =4
f
| 8
| S
| 8
| 8
| m
| 0T 803577 $
| 4 e
W - (0)eov | vL |LL|eL|vz| v |ze|1e|ee| o |Josv| 8SS [ooL| 0e | & .
6l —
|
| |
|
” 8l —|
| _
|
| 6 Ll —
| - Wegv|ob|-|-[--|--1]-1-1- .-SS |00 | ve | 8 o
7 -
|
| 9 — LIM ‘ANVS HLIM
| ‘AV10 ANV LIS ‘NMOYS ‘GYVH OL J411S AN3A
| 7 161. &
W Sl —
W (O9zv|Sh|th|ve|se| 8 |et|v |V |}L 9 00l :m -|3|
| SS 1z sl _fFoez 3
| 3
| 1 13M ‘AV1D ANV ‘1TIS
” e ‘ONVS HLIM T3AVHD ‘ATYO ‘ISNIA WNIQIN
918 [rit
| ISR
W ] ISR
r+ + +)
| 14} 2l ISR
| - WNarv st |- -|-1-1|-1-1-1-1]-1¢sss |oo|se| €t F+ed
7 m -1 F+ + +
| " 333
| Fiid
| - Liid
| fiid
| 0l — tiid
W w f i
| - WNarv ot | -|-|-1-1|-1-1-1-1]-1 #¥ss |ooL| 69| 2L FrEy
| 2L 6 I
| ) Liid
| fiid
| g —| ISR
| ISR
| . B
| 0z L mmm
| - (9arv | 8 |dN|dN|dN| € |z9| 9 | 6 |0Z]| - €SS |ooL| zg | L1 fiid
| 9l . R
| IS
| 9 rred LSIOW “TIAVHO ‘aNVS
” ) Lre 31LLIT LTS ‘YOv1d ‘ISNId A¥3A 01 ISN3d
V682 [T
-A
” S — Q7 M
| J | bRl
| - wWrev|a [ - |- |- - | zss |oo| oz | L i
| of- ¥ — o
7 uw..\
” - U]
ﬁ - i
| . il
| 4
| S z ik
| - |@vev|st |z |zz|ez|z |sL|sL|8L|vr| - 1SS |ooL| el | ¥ . Wﬁ _
| T i
| o
| a D]
| 1 (7714) LSION
| r 7 1] ‘11IS ANV ANVS HLIM SINJWOVY INOLS
| ¥ ANV TIAVYED ‘ATHO HSINMOYE 'ISNIA WNIA3N
| wdd | (o)ssvio | oM | 1id [ d [ M| 10| 1s | s4 | so | uo|Gsy) al (%) ooy aoy SHLA3a 9v6. SJION ANV
| v0S Loao 9¥389311V| (%) NOILYavyD dH |31dvs|o3d /1dS Y ERE NOILdIRIDSIA TVINTLYIN
” 0v/G18°18- /€66LY LY ONOT/ 1V1 T (%) OILYY ADYINT 1dS ‘GOHLIN ONITdAVS €¢vz-.  AN3  €Zvzl 1YvIS
| H00z 903 (ISW)9¥6Z :NOILVAIIA |~ €2-0€9 :3Lva NOILYHEITVO VSH.GZ € :QOHLIN ONITIIHA IN4S ~ 9eSviE  :dld
| cz-0€00-9 1 dAVY JINJANOMY |~ JILVINOLNY IND  HINAVH Wvav /1o ¥IADO0T/ WYl ONITdAYS AVMAVOY AdAL
| 01 NOILYYOTdxa] L1956 '68+82€ :13S440/NOILVLS | T11OMOVHL05-d  :©O/d 1118a WVAV /11D HOLv¥3dO / Wdld ONITIING MS 20°0L-12-AND :103royd
|
|
| ubpL00TZ9ESYLL\EZ ZL L0 POIN\LOAO F1O€L00S0EZ\MBUNBINNT TO\G0 1deavequieds\ezoz 1Lowog doiaya
” dy :y3SN 9Z:1:20 “ANIL £202-2L-v0 :31va (Ul LixZL :3ZISH3IdVd 198ys :13Aa0NW
” MS £0°0L-}2-AND,
|
|



|
|
| £3¢ Q
| -N- - o532 h <Y
| €2-0-¥00-9 90T ONIYOT i 250 | olz3| s
| g N B R B s
< W23 522 =
” AVMAVOY - 311404d TVIINHOI103D i BoE<lTols
| 8 g - |4 Il 3 15
|
|
|
|
|
|
|
|
|
|
|
| T2 3 @
< €C ] 19 4]
- - - - S N oAl z
| (Otev|er |6 |sr|zz|v|z|sr|iz]| e 91-SS | 00l Sl AL z
| 5y s 8 HCH 2
| 2R ] Q1 8
| o 857 11K LSIOW ‘LIS ANV ONVS HLIM |3
W iy [ 6] e SINIWOWHL ANOLS ANV 13AVHD ‘ATYO 'ISNIA |9
7z 8'GS. 5
> - - o
| ~ ®
” NES - - m
I 55 — <
| et 5 . 5
| <o WNevv e | - |- -|-|-|-1]-]-1|-1¢+ss|ooL|ss| 9l e | =
f Lk ol 2
W Fy<H €5 — x
>4 B 7 S
| Pz 25 —| >
| RS S z
| e 1 | g
| kg - - 3
W <nf 7z 0S5 — g
- Nevvy [ b | - - |- - -|-1-1-1]~-]1®w-ss|oo]|1is]| ¥t ] 2
W ] el °” 3
= N
| o] — 8y — 2
| AV@ - - R
W Q@M — v — 5
L I N =
W 22 9] 5
s [ o] 5
| < 9l S 8
| mﬁx o Wery e s o | - evss ooy ek L] . 5
| 2 [\]! ] LSION ‘AVTO |
| wwﬂmk P J1LLIT TIAVED JNOS LIS AANVS ‘ATHD ‘QHvH |3
| X G| B ] 869/ 8
o
” | 2y — g
5™ r 7 8
” Lk — Ly — b
U<T] - — 8
| : 2] ov — R
| b | (gyepy |61 | o |vz|ze |z |ev| o |6 |sz| - | zss |oor| e |2 ] 2
” ] off -
” 82 — 8¢ — 5
< r T =
| — 1€ — m
W 7@,& - o - 8
L ook — 9€ —
| N S
<)
| 7 & 8 G€ —
| ER| - WNeyw | 6 | - |- -|-1|-|-|-]|-|-|tss|oor|ecz| & e
| 54 of 7]
2R
” e e
<
| 2p %] LSION ‘AV1O ITLLIT “TIAVEO JNOS ‘LIS AANVS
| TN T e ] ‘ATHO HSINMOYSE ‘'ISNIA OL ISNIA WNIGIN
” NT S B i 218/
™ Omw —
| = 9l i
| @N - |Weev e | - - - - -] - - |orss fool|vs |z fl ]
| L2 6
=2 y
| < - 8z —|
| L L i
i P
| N> — 42 —
| s o
| P %]
| 1N i mwll
| <n Ll i
| - (0)ee-v | L |dN|dIN|dN| € |22 |2e|6L|6L| - | 6-SS |00L| 8¢ | Ob ]
| ~ ] 8 ve
| L] [ ez 1SION
| ) i ] “TAAVEO F1LLIT LIS INOS ‘ANVS aANIH ANV
| 7 & I 3ISUVOD ‘ATYO MYVA ‘ISNIA AYIA OL ISNIA
| W@M | i 8°06.
W 2 aa
w25 -
| < 3 0c ]
| v&ﬁvw - | eov | v |y |vz|8c]|6z|Lle| @ | 8 |ve|sLe| 8SS |ooL| 12| £ 6L ]
” AN 9 i
| NS gl —
S 4
, | 8 =
| 22l - |(Neav gL |- |- |- -|-|-|-|-[os¥| £sS |00k | 1Z | £ i “ .
| TS 4l g (1714) LSION ‘AV1D F1LLIT “TIAVHEO INOS
| s ‘AVIO ANV LIS ‘AFHO ‘Q¥VH OL 441LS AY3A
| > 8 4 oL
| PR - |@avier [ 9|8 vz|oL| 6 (€ vh|vy| - | 9SS |oot|ve | 6 fI . ] QY . “ “ (1114) LSION
| W S ] I AV 'L1IS 3OVYHL ‘ANVS HLIM SINIWOVYS
| b el ] s INOLS ANV TIAVYHD ‘ATYO ‘ISNIA WNIAIN
| &) i 87661
| <4 S Zl —
| - Neyv e | -] -|--1|-1]-1]-1-]ooeg|l ssS |ooL| LL | € ]
| m&MM i R
| e 4
<o ]
| 7 & T
| TR - Nevv [ vL |- -|-|-1-]|-1]-]-/ooz| vss |00b| LL | ¥ 6
| 51 ]
| <3 g |
| <™ Z / ||
| 227zl - | (@©erv|si|e|o|ve|iz|oe| 6| 9 |ve|ooz| ess |ooL| 8 | ¥ i
| €N 141 (T14) LSIoN
| e | AVIO T1IAVHO JNOS ‘LIS AGNVS ‘ATHO ‘44ILS
| N ¢ | €208 PALEN (1714) LSION
” 27 . 3 i § 8 4 Dehne ‘AVTO F1LLIM ‘LIS ANV ANVS HLIM SINIWOVYA
| m@wy (Ovev|8L |6 |sz|ve|er|le]| 9| ¥ |28 zSS | 9|2 | L oft v - 1 3NOLS ANV TIAVHD ‘ATYO ‘ISNId WNIGIN
, LA - Al (T14) LSION
| e, < € — 5508 ‘ANVS J1LLIT AV ANV LIS ‘AFHO ‘a¥vH
L — < f
| bos />0 - [(g)eoy [ 41 [11lel|6e|zL[12] 990 osv] arss S z / (T11d) ISION 'AVTIO FOVHL TAAVHO
| ﬂNWé - eV | ¥l |[IN|[dIN|[dON| 8 [82| S | 8 [IS| - V1-SS | 0oL | €1 ¥ ] I ris ANV LIS AANVS 'A3d9 ISN3IA NNIdIN
| b o2 sfl |, AL / (.2) 3sva
| L 4 6118
| (.1 1) LIYONOD
| T4 | wdd [(o)ssyo [OM | [ [T | [Is [sd[soue |G| al (%) oo | GOY SH143a gci8 S3ION aNY
| »ova | vos | lodo oy3ayaLly| (%) NOILYavyo | dH |I1dINVS| O3 /1dS "A313 NOILdI¥OS3Ad TVIHILYIN
” Z401 11/518718- 'S8L02Y L ONOT/ 1V1 L8 (%) OILVY ADY3INT 1dS ‘QOHLIW ONITDINYS €2-/c-/  ‘ON3  €2-lz-L 1MVIS
| 39vd WG9 903 (ISW) 8718 NOILYATII| €2-0€-9 :3LvA NOILVHEITvYD VSH .SZ€ "QOHLIN ONITII™A 1SZy181 INAS ~ 9€SvLL  did
| c2-0-v00-9 L dAvY INIANOITY | JILVINOLNY IND  “HIAWNVH Wvav /1.0 MIOO07/ WHI4 ONITJINYS 390148 AdAL
| QI NOILYHO1dx3| 18 .7 '69+62€  :13S440/NOILVLS |~ 1LOMOVHL0S-d Ol 111Ha WYAY /11D “MOLv¥3dO /NHI4 ONITII™A MS 20°01-12-AND 1103royd
|
|
i ubp'zZ001Z9ESHLL\EZ'ZL L0 PONNLOAO TTOEL00S0EZ\WMBUREINNTTO\G0 1deaviequieds\ezoz 1Loxogd doiayd
” dy :y3SN 9€:8¥:20 “INIL €202-2L-¥0 :31va ('ul) LiX/L :3ZISHIdVd 198US " 13A0ON
” MS 20°0L-L2-AND,
|
|



20

A3NNILNOD €2-0-100-9 ©01 ONIH0O4d
AVMAVYOHY - 3171404d TVOINHO31039

9-9529
N.K.S
REVIEWER
HMK  12-04-23
TOTAL

PROJECT ID
114536

I

I

SUBSET
10

PHONE: (440)239.0525
FAX: (440)2

6777 ENGLE RD, BLDG.111
CLEVELAND, OHIO 44130

DESIGN AGENCY
VNGINEERING <

DESIGNER

SONILLND ¥3ONY -STILIINVNO STVIYILVIN SAOHLIW INFANOANYEY
3INON -S31ON

rdO’0€" L1 '€2-310€10020€2\ITOE L 00S0€Z\ L O IFNIOIA\EZOZ\'O - £2:8) €2-21-) - LAD'LOA HO - (£L X L1) S3LVY4TINS /M 901 LOAO AYVYANYLS

HMVIAM
AY3A ‘GIHIHLYIM ATIHIATS ‘ATHO ‘TIVHS

€6y,

el — YQUwodY - ¥ -V -V -V -V -V -V -1 -V - J 6155 Vool
a

- MWxwod [ v | - | - -|-|-1-1-1|-1]+-18ss |ool covL

P Mo
reL Y

c§e - (Wvev|oz |- |- - - -|-|-| - | 4ss |ook

P N
rebA Y L)

reL YA

T K S N S W K S )
D

(penuyuod) 1SION ‘LIS ANV ANVS HLIM

o SININOVYHH INOLS ANV TIAVYD ‘ATHD ‘ISNIA
T4 | wdd |(o)ssvio | OM | 1d [d | T [0 | 1s [ sd4 | s0 | ¥o | (s) al (%) oo aoy SH1d3a 8¢5l S3JION ANV
Hove | v0S 1odo 043993 L1V (%) NOILYAV¥D dH [3TdNVS|[O3d /1dS VACRE| NOILdINOS3A TVINILVYIN

€2-0-¥00-9d | c4d0¢Od| €c-L¢-L AN _ €¢-/C-. 1¥V1S _ 1M ¥ '69+62€  :13S440/NOILVLS MS £0°0L-L2-AND :103rodd _ /Sevi8l ‘NAS | 9esvil :did

ZRUATAR R
Y}
3

)

uBp'€007Z9ESYLI\EZ'ZL L0 POIN\LOAO ITOEL00S0EZ\MAUNBIN\ITO\G0 1deqviequieds\ezoz 1.LOWog doiava
dy :¥3SN 80:1G:20 :ANIL €202-2L-¥0 :31va (W) LiX/L :3ZISHIAdVd 1994S :13AON

MS 20°0L-L2-AND,




|
|
| T8, Q
R : _9ol. .
W €2-0-500-8 901 ONIYO8 T AP S
| g N 255 Sl e T —
=< =t s  Zla =
” AVMAVYOH - 31140¥d TvOINHO3103D S LTEgET ) -
| 8 g - |4 Il 3 15
|
|
|
|
|
|
|
|
|
| SONILIND 939NV SIILILINVNO S IVIYILVIN SGOHLIN INIJANOANYEY
| 3INON SJLON
| g
| >
| S
| 8
” g
7 =
1o
| 5]
| g
| 2
| 5
| 3
| &
| =
| S
| 2
ﬁ :
, [P viEL [=] m
| . E-= I
| 6 — == 3
| MOD 1 = 8
| (A)>30Y TON | 9/ 0 8% — =] 2
| 7 ET= S
W ] =
f ov =]
| i ET= ©
| SY — == m
- —— <
| vy =
| S[(e}e} 7 E== 2
| (A) 20y L-ON | 02 vy f-ev — E = 8
- Mh o
” v — = MVAM ‘GIHIHLYIM ATIHIATS ‘ATHO TIVHS |S
| ] COVL 1.+2] "QINIVHO ANIH ‘ONOYULS ATLHOITS ‘THIHLYIM |8
| - (Wxoy | - f - - -)-1-1-]-]-1-1¢€lSS =\|/ 000 Y ATALVHIAON ‘AFHO 1HOIT ‘ANOLSANVS [T
| ot vivl g
| Le i S
| - |@oTv |6l [LL|vi|sz]|z |6z|ob|sz|ie| - | 2SS [o0L| v9 | ¥L fI oo ] 2
| 4" ] m
” - 8g 8
i ] P
” 28] LSION ‘AV1D ANV ‘LIS ‘ONVS HLIM SINIWOVNL |3
| T oo ; INOLS ANV TIAVYHD ‘ATHO ‘ISNIA AYIA |
| - s1sL ity
| Zr 9€ Liil
7 — + + +|
- (@arv | vi |6 |8L|zz|oLfis|vel S| 0| - | LSS |oor|ve | 2 fI o ] e
| 4! ] 11 1SIOW
| | ee ] frid ‘AV10 30VHL ‘ONVS ANV ‘LIS ‘AFYO ‘ISN3d
” C ] §VeL T
| — 2€ — .
| [ ve ] gae
W s % -
| - Wezv|ev | - |- - -|-|-1|-]|-|osr|oLss |ooL| sy | LL i FH
f L2 %] FHH
W e =
W [ 2] T
W o 8
W % st
| - (Wervier | - |- - o[- | - |osr| ess ook | sy | vh [l o] HHH
| 8 HHEH
| ¢z — .
| - . RN
| — 22— (1T
| - . NN
| 1z — T
| - 1 N
, 5% o
| - (WNezv|ob | - |- - - -|-]|-|-]os¥| eSS [oot| e | & 6L ] Emmm
| 8 ] mmm LSION
| gl ] FHE ‘SININOVYEL ¥OOH JNOS ‘AVID ‘'ATHO ‘QdvH
| i 669, [0
| 9l /1 — I
| - (WNezv|er | - - - - - - |- - os¥| LSS |ook|ov | 2L i HHHH
| L HHH
| 9t — HERN
” e HH
| - lWezv st - - - - - - - | - |osy| 9SS |00k | vE | LL bl ] .
| 8 ] EEEE
| €l — NN
| . HHH
| ] zL z1 | O
- WV oLv| 9L |ez|oz|er|sy|ve| 6 |2k | 0 |ose| s-SS |o0L| Le | OL ] Emmm
| . .
| 4,7 HHHH LSIOWN ‘aNV'S ‘LIS
| ] EmEm JNOS ‘AVID ‘NMOYE ‘QHVH OL d441LS A¥IA
| oL vZIZ
8 ] T
” - (W sk - - - - -|-]|-|-lose| vsSS [oob| te | 2 off 6 mEn
| 1 .
| 8 — T
| 3 1 N
” - |WNesv|er | - |- |- - -] -] - |- |ooeg|l eSS |o0L| sz | Lb £ -
f 2o - T
| i .
| m 57 HH
W - (oL osv| 6L |ez|ve|Lv|Se|ee|oL|LL|2gz]|oog| 2SS |00L| L2 | ¥ o v — N
W ¢ EEi
| 9 z mEEn S .
| - |WNov|eL |- - - - -f-|-]|-]ooL| LSS |ooL| ZL | 9 i HHH . _ LSIOW “LIS ‘aNVS T13AVYO
| 141 mmEm JNOS ‘AVID ‘NMO¥E ‘44ILS AYIA OL 44ILS
| L i 6982
| (.21) XIN TIAVHO/1I0SdOL
| wdd | (o)ssvio | oM | 1id [ d [ M| 10| 1s | s4 | so | uo|Gsy) al (%) | 0o aoy 67/8. SJION ANV
N SHLd3a
| vos 1lodo oy3gy3LLY| (%) NOILYaVHD dH [37dnvs| o3y /1dS LELE] NOILdI&DS3A TVIITLYIN
” 8EEG18°18- 'LBEOZY LY 'ONOT/ LV 78 (%) OILVY ADY3NT 1dS ‘QOHLIW ONITDINYS €2-6Z-/ ‘ONI €g-G¢-L lMVIS
| BGS0S 903 (ISW) 682 NOILVAITA|  €2-0€-9 :3LVA NOILVHdI VO XN/ VSH .SC€ :QOHL3N ONIMTI¥A /G2v18l INAS ~ 9eSvLL  :dld
| £2-0-500-9 L dNvY JINJANDIY | JILVINOLNY IWD  *HIWAVH Wvav /110 ¥I9907/ WYl ONITdAVYS 390149 3dAL
| 01 NOILVHOTdx3| LY .62 7'88+0€€ :13S440/NOILVLS| TLOMOVHL0S-A 9O1¥ 111¥a WVAY /7LD :MOLv¥3dO / INYI4 ONITIINA MS 20°0L-+2-AND :103ro¥d
|
|
i ubp'¥001Z9eSPLI\EZ'ZL L0 PON\LOAO TOEL00S0EZWBURBIN\T TO\G0 Jdeauequsosa\ezoz 1LOxog doiava
” dy :¥3asn 8z:¥5:20 :INIL £202-2L-¥0 :3Lva ('u) LIX/L :3ZISYIAdVd 199US :T3A0W
” MS 20°0L-L2-AND,
|
|



€¢-0-G00-9 904 O1OHd 340D MO0
AVMAVOH - 3714d0dd TVOINHO3LO39O

Grpngbad
FAX: (440)239-9529
DESIGNER
N.K.S
REVIEWER
HMK  12-04-23
PROJECT ID
114536
SHEET TOTAL

6777 ENGLE RD, BLDG.111

DESIGN AGENCY
VNGINEERING £

9€S¥LL dld MSZ0°0L-1.-AND
%0 09/0 %9. 09/9°S¥ S80S S'ay ¢-¢ON
%y 09/ %01 09/2¥ GGy S0y |-CON
aoy K1anooey yideq #uny

WV mu
MV
Scomulc 8L 2
,,.,m ,
,,;::

S'S¥
}L-ZON 3

L-CON ¥d

uBp'5007Z9ESYLI\EZ ZL L0 POIN\LOAO ITOEL00S0EZ\MaUNBIN\ITO\G0 1deqviequieds\ezoz 1.LOWog doiava
dy :¥3ISN €0:26:20 :ANIL €202-2L-v0 :31va (W) LiX/L :3ZISHIAdVd 1994S :13AON

MS 20°0L-L2-AND,




|
|
| EE 9
| -N- - o532 h <Y
f €£2-0-900-9 9071 ONIYOg SNE AT
| g S 25 | X2l —T—
< =t s  Zla =
” AVMAVYOH - 371404d TVOINHOILOID A B RN ET
| E S Tl 2 15
|
|
|
|
|
|
|
|
|
| SONILIND 939NV _SAILIINVNO 'S VISV 'SAOHLIN INSWNOANVaY
| 3INON SJLON
| ®
| 3
| S
7 by
o
| o
Q
| s
7 —
Iy
| 5]
| S
7 (2}
c
| 3
W
| x
7 m
| o
T
| 3
| =
O3, @
W 05T 903 —T6es = =
| ) o = IUNLOVYS HYINONY 6V D |-
™ gz ] ) N
| e . == 8
| ey H0D 8 — == s
| =y (A) 20y Z-ON | 00L 8l = == R
| D Ly — =] 5
| S5y op ] = . s
W ZR| == JUNLOVYL HYINONY SSY @ |3
7 == =
| @Mw st —| = 2
| L2 ] = =
| 2z v = i
| oz ] == g
| N \s[0}0] € — =] S
| P IE (A)>0y L-ON | 00} 8 8 =3 e
<, zr — = g
| 21504 - ==
” LLE b — = b
, < o ] = FNLOVHL ¥VINONY 00y @ [
| N ] = . g
| R oo = h h Sivam |2
| 7&v — N ZVI ¥ =1 =1 - -1~ -1 -1 - 0591 2SS [ 00 — | &0 il B Q3YIHLVIM AT3LVHIAOW HOV1E ‘TIVHS |2
| T L ge §0SL o N
| N5 - . EEEm 2
| - 28 — NN 8
W e S H
| N - . EERE
N EEEN
| 7 & Gl € Eamm
| SR - [(Nesveb |- - - - - -] - - |ost| LSS |ooL| e | LL ve ] mnm
” L L i HERN
2R EEEE
— mm — =
” mﬁw i i EamE
< — z¢ — O
” ﬁv& - . RN
| ~ e —le — NN
| NGBS - . EEEE
I 0€ — RN
| 2.7 /1 ] (1T
| o T | Werv| Zb - - o[- | - | - |osv| okss ook | vy | YL B oo ] manE
| L2 [ L .
e 1 .
” R — 82 —| -HHH
| - N I Iz 7 RN
Pz — ¢ C
” 2k [ oz ] Eamm
, 5 - St
W e si % mEE
- lWNov s - - - - -f-|-]|-|osr| 6SS |00L| g | LL 1 mEEN
ﬁ = of 2~
ol | ez | T
” L - & . NN
| @uww L zz HH
| L | e
| - suW L1z HERN
| < = - Cr
f AN i 0z HH
| e - |(Wesv| |- - oo oo o | - fos| sss |oov| sz |z [ ] T
W RN £ . mEmN
| INBS 8l — (T
| 2 €l i HHH
| Mwm - |werv| oz oz |z e sz e | v 6L | 0 fosv| 4SS |o0L| ve | bk 4 FHH
| mEEm
| Lo ok EEEE LSIOW ‘ONVS HLIM ‘AV1D ‘ATHO ‘QuVH
U< - - T
| F S o | §€/l HHH
| > L | A
| >l - J(Nesv|er | - - - |- - -] -] - |osy| 9SS |ooL| 2| @ o1 | HHHH
, e of 7] HE
” i e H
<nf l ] EEE
” - |eworv| e |zz|er|1v|se|ze|or|si| 0 |osy| sss [oov| e | 9 [ ] EEEN
| P SiL mEEn
| L o] ] NN
<525 ] T
” % 8 o] mEmw
| @l - (NoLv|sr | - - - |- -|-]|-]|-|osvy| vss |ooL| Lz | L 6 HHHH
| L € i Eamm
| <R g —| ENEN
| ata g T
| < ) S / — EEEN
| &wwww - |Wezv|or | - - - --|-]|-]-]os¥| ess |oot| vL | S . ] HH
@7 @ _ -
| " HH
| MWMN s ] NEEE
f = z ] st
| baodml - |(Neosv| s |- | - - - -] -] -] |osy| zss |oor| e | 9 ] EnmE
| S o ¥ ] mEEE 1SION
| s EEEE ‘ANVS IWOS ‘AVIO ‘ATHD-HSINMONS ‘QuVH
| E4<F € 098 PRI
L @72 4 iy
| — ot z | §l . .
| Db - | (0)veV | Ll |dN|dN|dNfob|ge| v | 9 |ss| - | LSS |00k |9zL| € ] 85 (1114) LSION ‘S¥IANIO INOS ‘LIS ANV ANVS
| i ofl | ] Wkl HLIM SINIFWOVYH INOLS ‘NMOXE ‘ISNIA AY3A
| 8K i i 088/
| (.21) 1IVHJSY
| T3 | wdd [(o)ssvio | OM | 1d [ [T [0 |1s [s4|so[uo[Gs)| al (%) oo | GOY SH143a 0'68. SJLON ANV
| %ove | vos | 1040 od3g93LLY] (%) NOILVAVED | dH |31dvs| o3y /1dS JERE] NOLLIYOS3A TVINILYIN
” L4011 v€1G1818- '9550ZY LY 'ONO1/ LV I'v8 (%) OlLYY ADY3NT 1dS ‘QOHLIN ONITdINYS €2-z8  ON3 €228 LdVIS
| Jovd B00S  :903 (ISW) 0682 :NOILVAITI|™ €20£-9  :31vA NOILVHEI YO XN/ VSH.SC € :QOHLIIN ONITIIHA IGeriel ‘N4S T 9esvil  :ald
| €2-0900-9 L dvd JINFANDITY |~ DILVWOLNY IND  ¥3WNVH Wvav /110 "MADD0T/ WM I4 ONITANYS ERLE] ‘3dAL
| QI NOILVHOTdx3| 1802 PZ+I€€  :13S440/NOILVLS |~ L0 MOVEL0S-d  :Old TIIHd WVAVY /110 ‘HOLYHIdO / WHld ONITIING MS Z00L-1Z-AND :103royd
|
|
7 ubp'9001Z9eSHLI\EZ'ZL L0 PON\LOAO TTOEL00S0EZWBURBINT TO\G0 Jdeauequisosa\ezoz 1LOxog doiava
” dy :y3asn £2:66:20 :FNIL €202-2L-70 :3Lva  (u) LIX/L :3ZISYIAdVd 199US :T3A0W
| MS L0°0L-LL-AND
7 .
|
|



€2-0-900-9 ONIHOd 404 SOLOHd 3400 MO0d
AVMAVOH - 3714d0dd TVOINHO3LO39O

6-9526
N.K.S
TOTAL

REVIEWER
HMK  12-04-23

PROJECT ID
114536

PHONE: (440299.9526
FAX: (440)2

DESIGN AGENCY
VVGINEERING £
6777 ENGLE RD, BLDG.111
CLEVELAND, OHIO 44130
DESIGNER

SHEET

9¢S¥1l 1l Ald MSL00L-12-AND
%381 _ 09/8°01 %001 _ 09/09 .0°0S 0'GY ¢-CcON
aoy Alanooay yideq #uny

8 £
i ) TTTTTETTITIL AU AT v

C-CON 'vd

9€S¥LL did MSL0°0L-L2-AND
%8 _ 09/8'% %001 _ 09/09 0S¥ 00¥ l-ZON
aoy Alanooay yidaQg # uny

.

\ IR L SR A :
¢ e U . Sl wi gl 2|
I dic Ay
A TR D e TR Y

“CON ™3

2

ubp2007Z9eSYLI\EZ'ZL L0 POIN\LOAO FTOEL00S0EZ\WMaUNBIN\ITO\G0 1deqviequieds\ezog 1.LOWog doiava
dy :¥3SN €+:10:€0 :FNIL €202-2L-¥0 :31va (W) LiX/L ‘3ZISHAdVd 1994S :13A0N

MS 20°0L-L2-AND,




|
|
| £3¢ Q
| -N- - o532 h <Y
| MN o Noo m OOI_ muz_mom - M MMMW " W M_ Q m N m
| g N B R B s
< W23 522 =
” AVMAVOY - 31140¥d TVOINHO31039 S BT -
| 8 g - |4 Il 3 15
|
|
|
|
|
|
|
|
|
| SONILIND 939NV SAILIINVNO S IVIEILVYIN SAQOHLIN INFANOANVEY
| 3INON SJLON
| g
| z
| o
>
7 X
o
| S
| o]
7 =
o
| 5]
| S
7 (2}
c
| 3
W
| x
| 3
| o
T
| g
| g
| D
” §y——803 == D
| o | = FINLOVHL UVINONY 8YD |3
| . = 8
| ¥0D Ly — == -
| (A) 20y ZON | 86 0L . = P
| 9 — = s
| ] =] &
| S¥ — == 8
| . = 2
| ¥ — SE i
| ] = g
| & == 8
| 7 = &
| O er == S
| (A) 120y L1-ON | 0. 0 1 F=— o)
| ] = N
| o | F= ANLOVHA WOILHIN 00V &
| - E— S
” =0 L -1 -1 -1 -1 -1-1-1-1"-12955 107 - 1"l 6] == 8
4 E= = m
” 8¢ == Mram (2
| P B = AY3A ‘AIHIHLYIM ATIHIATS 'ATHO 'TIVHS |5
- b .
| i i 0'15. i 9
| — 9¢ — =
W e AN
| or i 3O .
- (@a-v| v | e |zrfoz] 8|9S | ¥ [29] - | LSS [00L| 2L | LI ve | R h h LSION ‘AVTO
| L ] [ 30VYHL ‘L7IS I1LLIT ‘ANVS HLIM SININOWVHS
W P s INOLS ANV TIAVYHO ‘ATHO ‘ISNIA AYIA
065,
| - _
W — 1€ — —
W o 0€ — ——
| - WNaov | kb [ = | = | =)= | -] |- |- [os¥|orss |oor|se]| 2 [l o | ——
| 8 —
W — 82 — —
” sz — —
W — 9z —| —
W ) SZ — ——
| - (Nagv ok [ - |- |- |=-]-|-|-[ost| ess |oor| e | 2 [l ;o1 ——
| L ——
| — €2 — —
| B i —
| 22 — —
| - i —
| — 12 — —]
| L i ——]
7 ol 0¢ — —
| - |Waev e [ - |- - -] |- |osv| ess |oov| vz | L |4 ] —
| g — =
” 8l — ——
| b 1 —
| - WNagv e |- | -|-|-1-|-1]-]-/|os¥| £ss |ooL| 2| @ . i —
| —
| ol ] — LSION ‘ANV'S JNOS ‘AVTO ALTIS ‘ATHO ‘Q¥VH
| | §CL.
| el Sl ] —
| - MNagv | st |- -|-|-|-1-1-1-/]os¥| 9ss |00l | ze | O} | ——
| - —
| €l — —
| . —
| ( . S 2L — —
| - ZVagv| oL [tz |oL|se|e|vv|¥L|SL| 0 |ooe| &SS [ook| oL | € ] — .
| el — LSION ‘aNVS JINOS
| ] — AV ALTIS ‘'NMOYE ‘Q¥VH OL d44ILS AY3A
] G111
” I
| - WNevyv [ 2L |- | -|-|-1|-]|-1]-]-]osez| vss |ooL| 8 € ot 6 —
7 -
| g
| 9 7
| - | Werv s - | - -f-|-]-]|-]-|ooe| eSS [00L| b | ¥ £ “ “
| efl ¢ LSION ‘AV1D F1LLIT ‘SINFNOVHA
” ] MO0 JNOS ‘LIS AANVS ‘ATHO ‘44ILS AHIA
G28L
| > S 7
W - (Pevv |2z |6 |2z|le|oL|sefet|vL|oZ]| - ZSS |00k | L L E v
W ¢ -
| € z _ _
| ol Werv b f - - o | vSs |ooL] 8 | o€ ] (1714) LSIOW 'SHIANID ‘SLNINOVHA
| efl | O0d JWOS LIS AANVS ‘AT '44ILS WNIAIN
| B 7 0482 W)Y (.21 ) @seg syjuawbel) suols pue [aABID
| WO, u
| wdd | (o)ssvio | oM | 1id [ d [ M| 10| 1s | s4 | so | uo|Gsy) al (%) ooy aoy SHLA3a 0882 SJION ANV
| vos 1lodo 9¥3a93LLY| (%) NOILYavyD dH |31dAvS|03d /1dS LELE] NOILdI{IS3A TVIHILYIN
” 818718718~ '09.02¥ L¥ 'ONOT/ LV 78 (%) OILVY ADY3NT 1dS ‘JOHLIN ONITdAVYS €c-0c-. ON3  €202-. 1YviS
| Woe6r @03 (ISW)0'88. NOILVAIII| €2-06-9 :3Lva NOILYHEITVO XN /VSH .ST€ ‘QOHLIN ONITI™A /Gzv18l NS 9eSvLlL  did
| ©2-0-200-9 1 dAvVY JINJANDIY | JILVINOLNY IWD  *HIWAVH Wvav /110 ¥I9907/ WYl ONITdAVYS 390149 3dAL
| 01 NOILVHOTdX3] L¥.Z1'06+2€€ :13S440/NOILVLS | TLOMOVHL0S-A 9O1¥ 111Ha WVAY /7LD :MOLv¥3dO / INYI4 ONITIINA MS 20°0L-+2-AND :103ro¥d
|
|
7 ubpg00T1Z9LSHLI\EZ'ZL L0 POIN\LOAO TTOEL00S0EZWBURBINT TO\G0 Jdeauequsosa\ezoz 1LOxog doiava
” dy :¥3asn $1:90:€0 :FNIL €202-2L-¥0 :3Lva  ('u) LIX/L :3ZISYIAdVd 199US :T3A0W
” MS £0°01-12-AND,
|
|



€¢-0-200-9 904 O1OHd 340D MO0d
AVMAVOH - 3714d0dd TVOINHO3LO39O

6-9526
N.K.S
TOTAL

REVIEWER
HMK  12-04-23

PROJECT ID
114536

PHONE: (440299.9526
FAX: (440)2

DESIGN AGENCY
VINGINEERING £
6777 ENGLE RD, BLDG.111
CLEVELAND, OHIO 44130
DESIGNER

SHEET

9€S¥Ll dld MSZ0°0L-L2-AND
%01 09/2¥ %86 09/8°8S 0'6v O'vy ¢-¢ON
%00 09/0°0 %0. 09/2¥y Ovy 06¢€ l-CON
aoy K1anooey yideq #uny

ve | g )

i A

O'vv
C-CON "dd

€2-0-200-9

uBp'600TZ9ESYLI\EZ ZL L0 POIN\LOAO FTOEL00S0EZ\MAUNBIN\ITO\G0 1deqviequieds\ezoz 1.LOWog doiava
dy :¥3SN 0€:80:€0 :FNIL €202-2L-¥0 :31va (W) LiX/L :3ZISHIAVd 1994S :13AON

MS 20°0L-L2-AND,




8¢ %)
-N- - 038 o ol
€2-0-800-9 90T ONIYHO4 iy ' BT RIE
z N 2l “Edl 8lF—r—
& Nusss [ Sls-ed
- W o3y~ o w S~ |-
AVMAVYOY - 31140dd TVOINHO3I L1039 2 Sy BT lE<lE ] -
2 S rEE |2 Zl2 3|
[=] 3 50 [=] T | D [
= 6l ] 3
[~ b - (6)eoy | €2 |€l sz |ov|Le|0S|OL| 6 | 0 [osy| 9b-SS |00k | sv | € W oo ] z
sl €l ] 1silon [
W@M | gg ] ‘ONVS F1LLIT AVIO ANV LIS ‘ATYO ‘QYvH |8
R i ] L6y S
[ | < B /S m
[N T g
= S B T 3
o 2] — 95 —| 2
AN B mm|| 2
SNE- €l ] I
Fg@el - [ (Nerv | pL | - |- |- |- - | - | - | - |oSF| S-S ook | ze | Ob [ o | ]
o
v& 8 B =
315 ™ — €6 — x
7, < — 25 —| ,
L 7] L - 2
) — 1S —| 5
e L i S
e 3l 05 — g
2 Weyv |z [ - - - |- -] |- |- [os¥| viss [oob| v | € O o | 2
NMM@W L 7 N
| N
s v :
W\.i - — )
] — /v — :
s r ] &
23 — 9% — IS
[ S &
SE
5] - 57 2
e gl - WNeyy | bb - -|-|-1|-1-1-1-/]os¥| €-ss [ooL| 8 | 2t vt | s
P ol g
o &v— 2
N L 8
SN —¢v g
WS@@ N i g
por — Ly — =
e 2 ol B ] 2
Lt %7 g
= i
3wl - | Wevv || 2 |sz|se|ez|w|ife|of - |zss [oor|oe| 2 [l g ] 2
bob | > . D
é b | _.._._
ek — 8¢ —| 8
e 3 . 2
- 57 I LSION ‘AV10 INOS ‘LIS AONVS |3
oo < 4 ‘ATYO HSINMO¥E ‘ISNIA OL ISNIA WNIGIN_ |S
s — 9¢ —| -
i ] LV
~ gz ] ce
- ] 8l i
- - Negv [ GL |- |- -|-1|-]|-1]-]-/ooe| ti-ss |ooL| ¥ | €L ve |
oL
¢ —
or 08 ]
- WNeoav [ b | - |- -|-1|-|-|-]|-|]-|oss|29|sz]| 8 62
L
— /2 —
r 7 I} 82-GZ WOJ4 BUOZ 8|qqod palsjunodoul]
s g¢ —
- Wegv | L[ = | =~ =~ |-|-|-]| | ess [oo| 8|8 [ -]
Gl
7 0T —
- Negv [ et | - | -|-|-1|-|-1]-]-/ooz|l 8ss |ooL| oz | £ oft 61 ]
8l —
zl 1
- (Negv [ 6L | - | -|-|-1|-|-1]-]-|ose|l £ss |ooL| sz | 9 i
4
9l —
7 Gl —
- Negv [ sL |- | -|-|-1|-|-1]-]-|oor| oss |oot| 9L | ¥ bl a
4
€l —
b z1
- Negw [ b | - |- -|-1|-|-1]-]-|oor| sss |ooL| sz | 6 i
L
iy L
o ]
L o] B o]
- asn| - Negv [ 2zL | - |- -|-1|-]|-1]-]-/|ose|l vss |ooL| 2 4 M6 —
Vo1 L]
o g ]
ey ]
> < S ;
ookl [ (WESV oL | - f - f - - |- f - 1= | - [oog| €8S |00k | LL | € ]
b 4
@ —
WP\\» >A -
N ; s —
7w®vﬂ - (G)eov | oL |eL|sL|oe|vL|ov| 2 |21 |cz|sLe| ¢SS |ook| €L | & v ] . .
P S ] LSION ‘aNVS “13AVYEO INOS
<t ‘AVIO ANV LIS ‘ATYO HSINMOYE ‘44ILS AYTA
=N € 7708
L w.mn% 5 -
Fas® - | ©@epv | v | 9|8 |vz|zz|ec|LL|e|sz]| - | 1SS |00 | 8z | vl ¢ (T714) LSIOW ‘AVTO ‘SININOVYL O0N INOS
=SNpd 4, 7 ‘LIS AANVS ‘AFYO HSINMOYE ‘ISNIA WNIGIN
o ] 7908
525 (.z1) 110SdoL
T3 | wdd [(o)ssvio | OM | 1d [ [T [0 |1s [s4|so[uo[Gs)| al (%) oo | GOY SH143a L1208 SJLON ANV
Hove | ¥0S 1lodo oy3gy3LLY| (%) NOILYaVHD dH [37dnvs| o3y /1dS LERE NOILdI&DS3A TVIITLYIN
Z401 908718°18- 2260y L ONOT/ LV L8 (%) OILVY ADY3INT 1dS ‘QOHLIW ONITDINYS €2-92-/ ‘ONI €2-9¢-L lMVIS
39vd B269 903 (ISW) 2208 NOILVAITA| €2-0€-9 :3LVA NOILVHdI VO VSH.GC € :QOHL3N ONIMTI¥A /G2v18l INAS ~ 9eSvLL  :dld
©2-0-800-9 L dNvY (INFWNOIMY | OILVINOLNY 3ND  “HIWWVH Wvav /1.0 MIDD0T/ WHI4 ONITDINYS ERRIRE] 3dAL
a1l NOILVHOTdX3|  11.82 '0S+E€€€  :13S440/NOILVLS |~ 1LOMOVHL0S-d  Old T1da AWVAV/1LD  ¥OLvd3dO / WdI4 ONITII™A MS 20°0L-+2-AND :103royd
ubp0L0TZ9ESHLIEZ'ZL L0 PON\LOAO TOEL00S0EZWBURBIN\T TO\G0 Jdeauequsosa\ezoz 1LOxog doiayva
dy :¥3asn 8+:ZL:e0 :FNIL €202-2L-70 :3Lva  ('u) LIX/L :3ZISYIAdVd 199US :T3A0N




20

A3NNILNOD €2-0-800-9 ©01 ONIH0O4d
AVMAVYOHY - 3171404d TVOINHO31039

40)239-9526
N.K.S
REVIEWER
HMK  12-04-23
TOTAL

PROJECT ID
114536

I

I

4
FAX: (450)259-9529
SUBSET

CLEVELAND, OHIO 44130

PHONE:!
DESIGNER

6777 ENGLE RD, BLDG.111

DESIGN AGENCY
VNGINEERING <

SONILLND ¥3ONY -STILIINVNO STVIYILVIN SAOHLIW INFANOANYEY
1334 ¢'69 1V 1VSN43d dNONV ‘S3LON

rdO’0€" L1 '€2-310€10020€2\ITOEL00S0€Z\ L O\ IFNIOIA\EZ0Z\'O - 82:8) €2-Z1-) - LAD'LOA HO - (£L X L1) S3LVY4TINS /M D01 LOAO AYVYANYLS

i - - T-1T_-71_-T_ - . 69— - G8el [=— MVYIM
SIS (A0 | 4 81-SS ~\| .0/0s ] = h » h
[z [ g0 L F= AY3A ‘AIYIHLVIM ATIHIATS ‘AVHO ‘TIVHS
g i 1 ° I
23 T
P < 29
i — —]
(2 99
L7, VQ B T
™~ /_MMM7 G9 —
SNFS (A) B9~ N e ) 4 4
P Negv | zi /1-SS |00l | g5 m:ﬁ b ]
_wmwm = i
> 7773
b2 < ) — €9 —
7, < T — 29—
S g
P 7] (panunuos) 1SI0W
o ‘ONVS J1LLIT ‘AV1O ANV LIS ‘ATHO ‘ayVH
1114 wdd | (o)ssvio | OM | 1d [ 1d [T |0 [ 1s [s4 [ so | uo [ (s) al (%) oo aoy SH1d3a LIyl S3LON ANV
Yove | vos | 1000 oy3gdaLly| (%) NOILVAvED | dH |31diNvS|03d /1dS . ELE NOILdINIS3Ad TVIHILYIW
€2-0-800-9 |zd0z9od | €z9zz dzm_ €2-92-/ #mﬁm_ 11,82 '0G+€€€  :13S440/ NOILYLS MS 200L-LZ-AND 103ro¥d 1GTyi8l Hme_ 9esyLlL ald

ubp1107129€SYLI\ET'ZL L0 PONLOAO ITOEL00S0EZ\MOUNEINT1O\G0 Ideaviequieoe\ez0z TLOWXog doiaya
dy :¥3SN 20:GL:€0 :FNIL €202-2L-v0 :31va (W) LiX/L :3ZISHIAdVd 1994S :13A0N

MS 20°0L-L2-AND,




€¢-0-600-9 90T ONIHO4d
AVMAVYOHY - 3171404d TVOINHO31039

CLEVELAND, OHIO 44130
440)239-9526
FAX: (450)259-9529
N.K.S
REVIEWER
HMK  12-04-23
PROJECT ID
114536
TOTAL

PHONE!
DESIGNER
SHEET

6777 ENGLE RD, BLDG.111

DESIGN AGENCY
VNGINEERING <

ubpzL0TZ9ESYLIEZ ZL L0 POIN\LOAO FTOEL00S0EZ\MaUNBIN\ITO\G0 1deqviequieds\ezoz 1.LOWog doiava
dy :¥3SN 90:21:€0 :FNIL €202-2L-¥0 :31va (W) LiX/L :3ZISHIAdVd 1994S :13AON

MS 20°0L-L2-AND,

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| SONILLND 939NV _-SAILIINVNO 'S IVIGILVIN SAOH1IW INIWNOANVaY

| 3INON SJLON

| g

| z

| 2

| 3

” S

| 9
o

| ®
s

| 5
_m

| 3

| g

” >

| S

| o
T

| g

| ®
m

| o

| 8

| 3

| 8

| o

| S

| :

| @

| &
=

” 8

|

| g

f

| 8

|

| 8

ﬁ
m

W 0c g03: =197 m

| Ll 1

| - Wegv |zt | - -|-|-|-1-1-1-1]os¥| 8sS [ooL| ¥ | 2t

| 6H- 61 —

| |

|

” 8L —

| _

|

| L Ll —

| - nWegv | bb |l - -|--|-1-1-1-1]os¥| 285 |[ooL| 8z | 6 ,

7 -

|

| 9l —

|

| i

” Sl —

7 @ —

| - Wegv | 2 |- -|--1-1-1-1-1]os¥| 98s [o0oL| 9L | s

| el v1L —

|

7 .

|

| el —

|

| i

|

| - Negv|ot | -|-|-|-1-1]-1-1|-1looe| ssS |00l | sz :N 7

| 9 i

|

” (I

| _

|

| 0L —

|

7 FF —

| - ()eov | sL |zL|sz|ze|zv|ww|cz|6L| 0 |ooe| v-SS |00l | Sz | £ ,

| 6 —

|

| 7 LSIOW ‘ANVS HLIM

| ‘AVIO ANV LIS ‘ATYO ‘A¥VH OL 4411S AY3IA

8 — .

| €l —

| i —

| —

| 9 ; —

” - [Gvaov| oL |oz|oL|oc|sz|ir|er|sL| o |ooe| eSS [oob| zL | 9 , ——

| —

| 9 — —

| —

| .y —

” § —

| . i —

W - lwaev| s | - |- -]-|-|-1]-1|"-ooe| zss |oos| oz | o —

| YR ¥ — —

| _ ]

W ¢ ANVS FNOS ‘AV1 ALTIS ‘NMOYE ‘J41LS AY3IA

f €8l [iid

| 4 ISR

| IS

| S z — SO

| - (@avv | oz |8 |st|oz|zL|eo|zL|eLt| o] - 1-.SS |ooL| €L | ¥ W

| [ - b+ + +

| fiid

| b — IS

| Fiid

| T S (1714) LSION ‘AV1O F1LLIT

| S ‘ANVS JNOS ‘LIS ‘NMOYE ‘ISNIA WNIGIN

| wdd | (o)ssvio | oM | 1id [ d [ M| 10| 1s | s4 | so | uo|Gsy) al (%) ooy aoy SHLA3a €18. SJION ANV

| v0S Loao 9¥389311V| (%) NOILYavyD dH |31dvs|o3d /1dS ERE] NOILdIRIDSIA TVINTLYIN

” 0v/€18°18- 89012V LY ONOT/ LV IXE] (%) OILVY ADY3NT 1dS ‘GOHLIN ONITdAVS €202/ ‘AN3 €20z 1YviS

| H00z 903 (ISW) €182 :NOILVATIA |~ €2-0€9 :3Lva NOILYHEITVO VSH.GZ € :QOHLIN ONITIIHA IN4S ~ 9eSviE  :dld

| ©2-0-600-9 1 dAVY JINJANOITY | OILVINOLNY JND  “HIWAVH WvYav /110 ©H39907/ WHI4 ONITIAVS AVMAVOY 3dAL

| a1 NOILYHO1dX3al ~ 1922 11+9€€  :13S440/NOILVLIS | T11OMOVYL0S-d  :OiY T1Ha WVAVY /LD HOLvy3do / WdId ONITIIEA MS 20°01-1Z-AND :103rovd

|

|

|

|

|

|

|

|

|



|

|

| mmme %

W §9-0-010-9 D01 ONIYOg OI¥OLSIH BN B I

| 8 T BE N

” AVMAVOY - 311404d TvOINHOIL03D AN R INEE
o T _&3* & ITIE 12 5

m

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

M | |

f trg [ ee[é|Gfua [t Jo [ o1 ~ VI¥S fote1d Aexs | offoz | B | °Lel

” ONINOE 40 ROLIOE , : = ¢ gl

|

W RN

| ST (TU | g2|ec| s2{L |6 [lz| 6 AeTd Lyteaexy Apues Lex; | grfot [

” .an S €SL

|

” K

| gt g | s2{ot| sElo [€ [T @ TS Lreavy) Lexn | )z/oz [TO2

” G gsl

” P2

ﬁ cle | »

| 8 | sz|LlE| 9tig |6 |oT| L TS Apuss Lexy | gg/ix [

W IION S g9l

| TU|S. | c2| 62| otloT |@ | 2T 9 3TTS Apueg Lgaaes; Lexy | 05/0€ g

| — | 0°99L

” ST |S | T2 [ TE| 6EiOT @ |BT| § ATHS Lpuss fex) | qefyz 700

” ] <e9l

| OT |0T | Lz | LE| 9E|6 |9 |eT1| ¢ IS Apueg Lexy | 61/5% e

” 21 01l

” €T (TT | g2 |9E| €5(6 |9 |o1| € £e10 ArTess) fexy | orfet [

, O S°ELL

m ST |21 | 2c|4E| €cl6 (6 | st| @ Ae1) Apuvy Aytessp Kex) pus wmoxy | Ye/el g

, —" | 0°9L)

W OT |ST| #EjON| 6Elg S 1o | T AeTD Apusg Lexmy-ysyumcag | pxfot [0

7 [~ S*gLL

” (2

” ¢

” pro—

| [ ssoofom [ra] v TSR 4S[SALRR P o S o ] <'esl

” “1HS SoNSIIRI50704D 1031503 oldwog] . voldioseq 3_%._ .o.%m .Shz o|wdea] wer3

” 1S EgL NI OVUNS. - (quemgnay TIEFOL) 133,60 “boter 10SHO B VONDIS  TETEImg OT-E ON Buliog

” . ‘0ig yibuen :Bujsoy $0-8-9 psje|dwo) 8JoQ

” A9)3 JOIOM r mmzmxo“_wo oo._mm 904} sejdwog £o-E~g PoMOIS eing

m “[U 0S5~ ATd 6CAADN = ATd ATd 88AAVN] . $9-0-010-9

i uBp°€1L07Z9eSHLIEZ'ZL L0 PON\LOAO TOEL00S0EZWBURBINT 1O\G0 Jdeauequisosa\ezoz 1LOxog doiava

” dy :¥3asn ¥0:61:€0 :FNIL £202-2L-¥0 :3Lva  (u) LIX/L :3ZISYIAdVd 199US :T3A0W

” MS L0°0L-LL-AND

|

|



APPENDIX B

2 BORING LOCATION PLAN
o TEST BORING RECORDS



B:008:0'23¢

=
S
BZ0/110-0:655

Legend
® Soi Boring

SITE LOCATION MAP
Date Mott MacDonald
9/6/2023 CUY-71-10.07 SW
CTL ENGINEERING, INC. Scale I-71 NB Ramp to |-480 WB
GEOTECHNICAL ENGINEERS None Cleveland, Cuyahoga County, Ohio
ENGIVEERING = TESTING * INSPECTION Drawn By Reviewed By Page Project No.
LABORATORY SERVICES MK 1of1 23050013CLE




CUY 71 10 07SW\BORING LOGS & LAB\2302001%

PROJECT: CUY-71-10.07 SW DRILLING FIRM/ OPERATOR:  CTL / ADAM DRILLRIG: D-50 TRACK CTL | STATION/OFFSET: 326+04, 7' RT. |[EXPLORATION ID
TYPE: ROADWAY SAMPLING FIRM / LOGGER: CTL / ADAM HAMMER:  CME AUTOMATIC | ALIGNMENT: RAMP T B-001-0-23
PID: 114536 SFN: DRILLING METHOD: 3.25" HSA CALIBRATION DATE:  6/30/23 | ELEVATION: 808.3 (MSL) EOB:  7.5ft. PAGE
START: 7/27/23 END:  7/27/23 | SAMPLING METHOD: SPT ENERGY RATIO (%): __ 84.7 LAT / LONG: 41.419366, -81.816436 10OF 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/[ \ |REC[SAMPLE[ HP [ _GRADATION (%) |ATTERBERG ooor | BACK
AND NOTES 808.3 RQD | ™ | (%) ID (sf)fer|cs|Fs | si|co|w [P | P | wc |CLASSE) | FILL
MEDIUM DENSE, BROWN, SANDY SILT, WITH GRAVEL, B 7 <
TRACE CLAY, MOIST (FILL) -1 b
- P
C 4 |17 |100| ss1 | - |a9| 6|9 |27| 9 |28|24]| 4| 25| Ada(0) ot
8 2> 50
805.3 C = <7
MEDIUM DENSE, BROWN, SILT, LITTLE GRAVEL, SAND, |17 3] N . RS
+ + + @m<
CLAY, MOIST (FILL) 1SS8 — 4 8 |24 [100| ss-2 | - [11]10|10[53|16]|22|18| 4 | 10 | A4b(7) P JcZ4
+ + + 4
i e oae
- @ >
1998 I < »&%&g
IREE 8 |21 100] ss3 | - |- - - -|--1-1]-11]|a4bV|ZZ
iiidso08| . 7 7 V) b >Ea)

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:53 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

NOTES: NONE

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




CUY 71 10 07SW\BORING LOGS & LAB\2302001%

PROJECT: CUY-71-10.07 SW DRILLING FIRM/ OPERATOR:  CTL / ADAM DRILLRIG: D-50 TRACK CTL | STATION/OFFSET: 327+23,15'RT. |[EXPLORATION ID
TYPE: ROADWAY SAMPLING FIRM / LOGGER: CTL / ADAM HAMMER:  CME AUTOMATIC | ALIGNMENT: RAMP T B-002-0-23
PID: 114536 SFN: DRILLING METHOD: 3.25" HSA CALIBRATION DATE:  6/30/23 | ELEVATION: 809.3 (MSL) EOB:  10.0 ft. PAGE
START: 7/24/23 END:  7/24/27 | SAMPLING METHOD: SPT ENERGY RATIO (%): __ 84.7 LAT / LONG: 41.419637, -81.816197 10OF 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/[ \ |REC[SAMPLE[ HP [ _GRADATION (%) |ATTERBERG ooor | BACK
AND NOTES 809.3 RQD | ™ | (%) ID (sf)fer|cs|Fs | si|co|w [P | P | wc |CLASSE) | FILL
HARD, GREY, SILT AND CLAY, WITH SAND, MOIST T 7 <
(FILL) I b
L 3 P
C 3 | 13 |100| ss-1 |450| 0 |12|15|51|22]31|20| 11| 12 | A6a(8) [pss 7t
6 2> 50
806.3 - < <
e — 3 7@,,
MEDIUM DENSE, GREY, GRAVEL AND STONE =3 N - RSk
<
Z_BI(-\SMENTS WITH SAND, SILT, AND CLAY, MOIST :j'i@ -4 o | 20 |100] ss2 | - |57| 4|5 |18 16|36|20|16] o |Azeq) ;ﬁwb
= L 5 5 <@E\, 7
% B 5
\l@\l>
Dyt — 6 7 <
] e e 00) ssa |-l ] 12 A28 (Y) RS
&3 801.3 " g T ks
DENSE, BLACK, COARSE AND FINE SAND, SOME SILT, B . %f’f
- R
MOIST s — 90 12 | 45 |100| ss4 | - | 3|32|31|31| 3 |NP|[NP|[NP| 11 | A3a(0) [2215)
e 7993 | 10 20 z

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:53 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

=0 =)

NOTES: NONE

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




PROJECT:

CUY-71-10.07 SW

TYPE:

ROADWAY

PID: _ 114536  SFN:

START: _ 7/24/23

END: 7124123

DRILLING FIRM / OPERATOR:

CTL / ADAM

SAMPLING FIRM / LOGGER:

CTL / ADAM

DRILLING METHOD:

3.25" HSA

SAMPLING METHOD: SPT

DRILL RIG:
HAMMER:

CALIBRATION DATE:
ENERGY RATIO (%):

D-50 TRACK CTL

CME AUTOMATIC

84.7

6/30/23

LAT / LONG:

STATION / OFFSET:
ALIGNMENT:

RAMP T

328+89, 55' RT.

EXPLORATION ID|
B-003-0-23

ELEVATION: 794.6 (MSL) EOB:

20.0 ft.

41.419937, -81.815740

PAGE
10F 1

MATERIAL DESCRIPTION ELEV.

AND NOTES

794.6

DEPTHS

SPT/
RQD

NGO

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS

FS

S|

CL

LL

PL

Pl

wcC

oDoT
CLASS (GI)

BACK
FILL

CUY 71 10 07SW\BORING LOGS & LAB\2302001%

MEDIUM DENSE, BROWNISH GREY, GRAVEL AND
STONE FRAGMENTS WITH SAND AND SILT, MOIST

(FILL)

789.1

DENSE TO VERY DENSE, BLACK, SILT, LITTLE SAND,

GRAVEL, MOIST

FF T T T F T T F T T F T T F T F T T T T T F AL
bt 4+ttt

781.6

MEDIUM DENSE, GREY, GRAVEL WITH SAND, SILT,

AND CLAY, WET

]
L R e ey

I A G R A R R G A R Ol s A WPl o I = O

&.

o
v

N

L
¥ *is
pod

779.1

VERY STIFF TO HARD, BROWN, SILT AND CLAY, WITH

SAND, WET

774.6

© 00 N O O A 0N -

-
o

W _780.4 | 14

13

100

SS-1

44

18

18

18

29

22

15

A-2-4 (0)

20

100

SS-2

12

A-2-4 (V)

52

100

SS-3

20

62

NP

NP

NP

A-4b (6)

69

100

SS-4

10

A-4b (V)

38

100

SS-5

15

A-4b (V)

27

100

SS-6

71

13

35

24

11

15

A-2-6 (0)

24

100

SS-7

10

A-6a (V)

30

100

SS-8

4.50

33

31

32

24

13

11

14

A-6a (0)

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:54 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

EOB 20

NOTES: NONE

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




PROJECT: CUY-71-10.07 SW
TYPE: BRIDGE

PID: _ 114536  SFN: 18114257
START: _ 7/27/23  END: 7127123

DRILLING METHOD:

DRILLING FIRM / OPERATOR:

CTL / ADAM

SAMPLING FIRM / LOGGER:

CTL / ADAM

3.25" HSA

SAMPLING METHOD:

SPT

DRILL RIG:
HAMMER:
CALIBRATION DATE:

D-50 TRACK CTL

CME AUTOMATIC

ENERGY RATIO (%):

84.7

6/30/23

LAT / LONG:

STATION / OFFSET:
ALIGNMENT:

RAMP T

329+65, 4'RT.

EXPLORATION ID|
B-004-0-23

ELEVATION: 812.8 (MSL) EOB:

67.5 ft.

41.420185, -81.815711

PAGE
10F 3

MATERIAL DESCRIPTION
AND NOTES

ELEV.
812.8

DEPTHS

SPT/
RQD

NGO

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS

FS

S|

CL

LL

PL

Pl

wcC

oDoT
CLASS (GI)

BACK
FILL

CONCRETE (11")

811.9

CUY 71 10 07SW\BORING LOGS & LAB\2302001%

N\BASE (2")

MEDIUM DENSE, GREY, SANDY SILT, AND GRAVEL,
TRACE CLAY, MOIST (FILL)

'\HARD, GREY, SILT AND CLAY, LITTLE SAND, MOIST
(FILL)

8117
811.1

809.8

MEDIUM DENSE, GREY, GRAVEL AND STONE
FRAGMENTS WITH SAND AND SILT, LITTLE CLAY,
N\MOIST (FILL)

STIFF, GREY, SANDY SILT, SOME GRAVEL, CLAY,
MOIST (FILL)

807.3

799.8

MEDIUM DENSE, GREY, GRAVEL AND STONE
FRAGMENTS WITH SAND, TRACE SILT, CLAY, MOIST
(FILL)

TR
el

797.3

VERY STIFF TO HARD, GREY, SILT AND CLAY, SOME
GRAVEL, LITTLE CLAY, MOIST (FILL)

790.8

DENSE TO VERY DENSE, DARK GREY, COARSE AND
FINE SAND, SOME SILT, LITTLE GRAVEL, MOIST

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

© 00 N O O A 0N -

-
o

13

100

28

NP

SS-1A
SS-1B

4.50

71

29

Z
T

[z
—[T

NN
s

21

67

SS-2

57

21

12

34

25

9

18

100

SS-3

2.00

34

30

21

24

16

15

A-4a (3)

11

100

SS-4

2.00

14

A-da (V) [£%

11

100

SS-5

2.00

31

A-da (V)

24

100

SS-6

44

14

23

10

24

18

13

A-1-b (0)

21

100

SS-7

4.50

12

A-6a (V)

21

100

SS-8

3.75

24

31

29

38

24

14

14

A-6a (7)

38

100

SS-9

19

19

32

27

NP

NP

NP

14

A-3a (0)

5722 >

54

100

S§S-10

13

A-3a (V)

ENASY




PID: 114536

SFN: 18114257 PROJECT:

CUY-71-10.07 SW

STATION / OFFSET:

329+65, 4'RT.

| sTART: 7727723 [END: 7127123

PG2OF 3

B-004-0-23

MATERIAL DESCRIPTION
AND NOTES

ELEV.
782.8

DEPTHS

SPT/
RQD

NGU

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS

FS

S|

CL

LL

PL

Pl

wcC

oDoT
CLASS (GI)

BACK
FILL

781.8

CUY 71 10 07SW\BORING LOGS & LAB\2302001:%

MEDIUM DENSE TO DENSE, BROWNISH GREY, SANDY

SILT, SOME GRAVEL, LITTLE CLAY, MOIST

769.8

HARD, GREY, SANDY SILT, SOME GRAVEL, LITTLE

CLAY, MOIST

755.8

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

DENSE, GREY, GRAVEL AND STONE FRAGMENTS
WITH SAND AND SILT, MOIST

el NWANCTe]
ye s XU Vs «a XU Vs o
3

el N4

e
@b A
<, vz
e
=i g
R >0

23

100

SS-11

A-da (V)

<
bl

AR

<

7

N 6
- 341 s
- 35 8

ﬂ;;?ff
N> N>

2

48

100

S§S-12

25

43

17

32

24

19

A-4a (5)

L 9
- 391 17
— 40 17

- 10
B 441 13
45 16

41

100

SS-13

11

A-da (V)

13
22

51

100

SS-14

11

A-4a (V)

13
25

58

100

SS-15

12

A-da (V)

15
23

54

100

S§S-16

21

45

27

27

18

13

A-2-4 (0)




PID: 114536 | SFN: 18114257 | PROJECT: CUY-71-10.07 SW STATION / OFFSET:  329+65, 4' RT. | START: 7/27/23 | END: 7/27/23 PG 3 OF 3 | B-004-0-23
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ N REC |SAMPLE| HP GRADATION (%) ATTERBERG ODOT BACK
AND NOTES 750.7 RQD | ™ | (%) ID (sf)fer|cs|Fs | si|co|w [P | P | wc |CLASS@) | FILL
DENSE, GREY, GRAVEL AND STONE FRAGMENTS ! - B af%
WITH SAND AND SILT, MOIST (continued) — 63 — Wb
B 16 5
—64 'S | - [100] 8847 | - f - ) - -] -] -] -] -]20 |A24V) TR
— @Tu] <
B 65 _ % % g
Crs
746.3 TR 66 g8 - [100] 8818 | - - ||| - -] | -] - | 11| Rock(V) ja ?Wil%
SHALE, GREY, SEVERELY WEATHERED, VERY WEAK. = ' L iz 3 >
E_—= 745.3 EOB 67 03"~ - H 1004 SS-19 - - - - - - - - - - Rock (V) = N«%f

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD _ CUY 71 10 07SW\BORING LOGS & LAB\2302001%

NOTES: NONE

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




PROJECT: CUY-71-10.07 SW

TYPE: BRIDGE

PID: 114536 SFN: 18114257

START: _ 7/25/23 END: 7/25/23

DRILLING FIRM/ OPERATOR:

CTL / ADAM

SAMPLING FIRM / LOGGER:

CTL / ADAM

DRILLING METHOD:

3.25" HSA / NX

SAMPLING METHOD:

SPT

DRILL RIG:

D-50 TRACK CTL

HAMMER:

CME AUTOMATIC

CALIBRATION DATE:
ENERGY RATIO (%):

84.7

6/30/23

ALIGNMENT:

STATION / OFFSET:

RAMP T

330+88, 29' RT.

EXPLORATION ID|
B-005-0-23

ELEVATION: 787.9 (MSL) EOB:

50.5 ft.

LAT / LONG:

41.420381, -81.815338

PAGE
10F 2

MATERIAL DESCRIPTION

AND NOTES

ELEV.
787.9

DEPTHS

SPT/ REC |SAMPLE

RaD | N | o5y | D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS | FS | SI

CL

LL | PL Pl

wcC

oDoT
CLASS (GI)

BACK
FILL

TOPSOIL/GRAVEL MIX (12")

786.9

CUY 71 10 07SW\BORING LOGS & LAB\2302001%

STIFF TO VERY STIFF, BROWN, CLAY, SOME GRAVEL,

SAND, SILT, MOIST

7774

VERY STIFF TO HARD, BROWN, CLAY, SOME SILT,

SAND, MOIST

769.9

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

HARD, GREY, CLAY, SOME ROCK FRAGMENTS, MOIST

© 00 N O O A 0N -

-
o

ey
b A

6 17 | 100 | SSA1

1.00

18

A-7-6 (V)

P q@
evzjiﬁ

= <
e

4 21 | 100 | SsS-2

2.00

22

11110 | 32

25

47 | 24 | 23

19

A-7-6 (10)

<

:

27 | 100 | SsS-3

2.00

12

A-7-6 (V)

X

7
5

z
§x

7 21 | 100 | Ss+4

3.50

15

A-7-6 (V)

Il

i

31 [ 100 | SS-5

3.50

121 9 | 34

45

43120 |23

16

A-7-6 (14)

08
NS

34 | 100 | SS-6

4.50

15

A-7-6 (V)

i~
g@A

A

<

k

bR
il
Al

40 | 100 | Ss-7

4.50

13

A-7-6 (V)

A

9 34
15

100 | SS-8

4.50

10

A-7-6 (V)

A§%£§.£

i

T

14
18

45 | 100 | SS-9

4.50

12

A-7-6 (V)

45 | 100 | SS-10

4.50

12

A-7-6 (V)




CUY 71 10 07SW\BORING LOGS & LAB\2302001:%

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

PID: 114536 | SFN: 18114257 PROJECT: CUY-71-10.07 SW STATION / OFFSET: _ 330+88, 29' RT. | START: 7/25/23 | END: _7/25/23 | PG 2 OF 2 | B-005-0-23
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| \ |REC|SAMPLE| HP [ GRADATION (%) |ATTERBERG obor | BACK
AND NOTES 757.9 RQD | ™ | (%) ID (sf)fer|cs|Fs | si|co|w [P | P | wc |CLASS@) | FILL
HARD, GREY, CLAY, SOME ROCK FRAGMENTS, MOIST B ] =7 <A
(continued) — 31 — @b A
- - B @
— 32 TR I
754.9 " 4y = <
DENSE, GREY, SILT, AND SAND, TRACE CLAY, MOIST LIt B SEGRES
+ + + 4 L34 12 i<
IS B 1212 34 |100| SS11 | - | 0| 5 |34|51|10|27|18| 9| 14 | A4b(5) 2 @W
+ + + 4
1333 — 357 P LV
sr+d 751.9 a6 N>
VERY DENSE, GREY, GRAVEL AND STONE S L ] fg@?ﬁ
FRAGMENTS WITH SAND, SILT, AND CLAY, MOIST Tas 37 >
_?);‘.T\ o — W )
k] — 38 — (g > M= |
¥R [ a9 12 el 5]
PRI B 14 | 64 |100| SS-12 | - |31|28|10|29| 2 | 25|14 | 11| 19 | A-2-6 (0) [42152
L 40 31 e L)
2Ty 7474 R 2
SANDSTONE, LIGHT GREY, MODERATELY Tele P "= SSB - -] Rk g
WEATHERED, SLIGHTLY STRONG, FINE GRAINED. .0 746.2 - 45> 4 )
SHALE, GREY, SEVERELY WEATHERED, WEAK. E — 42 i
i F > Pz
— 43 44 70 | NQ-1 Rock (V) ez
— COR(E ) 7. & ﬁ
— 44 W 1A
- Qf@ < ]
— 45 Wb A
L 5
46 s
L 47 S <
C SR
— 48 0 76 | NQ-2 Rock (V) [a=<H
- QB |2 €22
— 49 < NEA
L N |
7374 | _ . [950 N
NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




PROJECT: CUY-71-10.07 SW DRILLING FIRM / OPERATOR:  CTL / ADAM DRILLRIG: D-50 TRACK CTL | STATION/OFFSET: 331+74, 20' RT. |[EXPLORATION ID
TYPE: BRIDGE SAMPLING FIRM / LOGGER: CTL / ADAM HAMMER: CME AUTOMATIC | ALIGNMENT: RAMP T B-006-0-23
PID: 114536 SFN: 18114257 DRILLING METHOD: 3.25" HSA / NX CALIBRATION DATE:  6/30/23 | ELEVATION: 789.0 (MSL) EOB:  50.0 ft. PAGE
START: 8/2/23 END:  8/2/23 SAMPLING METHOD: SPT ENERGY RATIO (%): __ 84.7 LAT / LONG: 41.420556, -81.815134 10F 2

MATERIAL DESCRIPTION ELEV. SPT/ REC|SAMPLE| HP GRADATION (%) ATTERBERG oDOT BACK

AND NOTES 789.0 DEPTHS RQD | Neo %)| D |@sf)[erR[cs[Fs | st [cL [ [pL| P | we |CLASS@G) | FILL

ASPHALT (12") 288.0

CUY 71 10 07SW\BORING LOGS & LAB\2302001%

RN

VERY DENSE, BROWN, STONE FRAGMENTS WITH 0
SAND AND SILT, SOME CINDERS, MOIST (FILL)

.
2% o

10 <azp <
4%16 126 | 100 | SS-1 - |55| 6| 4|25 10| NP|NP|[NP| 11 [ A-2-4(0) %
-~

D 786.0

HARD, BROWNISH-GREY, CLAY, SOME SAND, MOIST

6 | 18 [100| SS2 [450| - | - | - | -] -1-1-1]-115/|A76() p$is

5 | 14 [100| $S3 [450| - | - | - | - | -|-|-1]-]16|A76(V[ D>

© 0O N O 0 b O DN
~
X §fi§*
2

7 |21 {100| sS4 |a50| - | - | - | -|-|-|-|-]18]|A76(\) [

/

L 12 67 18 | 100 | SS-5 |450| 0 | 15|10 |37 [ 38|41 |19 | 22| 19 |A-7-6 (13)f=<, v==-

- ., 6
A" 8 |27 |100] s5-6 [450| - | - | - | - | -|-1|-1-]19|A76(V) [ 2
773.5 — 15

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

HARD, GREY, CLAY, WITH SAND, MOIST " 16 @@@5

B <

EPTE ERU 34 | 100| ss-7 |450| 0 [ 19|14 |39 |28 |42 (22|20 20 A-7-6(11)%%
<
b

7 |25 |100| ss8 (450 - | - [ -|-|-|-|-|-|17|A7T6(\}

o4 ]8 - ff
T 11 37 | 100 | SS-9 |4.50] - - - - - - - - | 15 | A-7-6 (V)

Pl o722 | >

C oo T ENAE
291 14 _| 44 [100| sS-10 {450 - | - | - | - | - |- |- |- |17 |AT6(W[ED A
17 DD




CUY 71 10 07SW\BORING LOGS & LAB\2302001:%

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

PID: 114536 | SFN: 18114257 | PROJECT: CUY-71-10.07 SW STATION / OFFSET: _ 331+74, 20' RT. | START: _8/2/23 | END: _ 8/2/23 | PG2OF 2| B-006-0-23
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/[ \_ |[REC[SAMPLE[ HP [ GRADATION (%) [ATTERBERG opor | BACK
AND NOTES 759.0 RQD| " [ (%)| ID |(sf)|er[cs[Fs | s [c | [P | P | we |CLASS(G) | FILL
HARD, GREY, CLAY, WITH SAND, MOIST (continued) B ] e <
— 31 o
- - Y @
— 32 TR I
3] <
— 38 S
C o, W7 i<
34 ] 1 37 [100| $841 [450| - | - |- | | - - | -] 18 [AT6(V) 2 e
|35 5 5 L\I$
B h NSNS
B i k%*’%ﬁ
— 37 — >
B l G s
— 38 — <>
750.5 R 3274
SHALE, BLACK, MODERATELY WEATHERED, WEAK. ] R 5o EB0A = TA00] SST2Ja50] = = = [ = - [ - - - 14 [A76 (V)]s +- 4
40 e Lz
@ 40.0' ANGULAR FRACTURE B SN
— 41 Y5
B P 52> >
— 42 o A
- 8 100 | NQ-1 Rock (V
43 S e
- P
— 44 BN
- Qf@ < ]
— 45 o A
- <
45.5' ANGULAR FRACTURE L At
@ —46 M
— 47 gl
- 18 100 | NQ-2 Rogk (V) R ST 05
— 48 CORE " |<-<
L S 45
@ 49' ANGULAR FRACTURE 7390 49 <ﬂzz§;
- - EOB——50 e
NOTES: NONE
ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




PROJECT:
TYPE:
PID:

START:

CUY-71-10.07 SW
BRIDGE

114536 SFN: 18114257

7/20/23  END: 7/20/23

DRILLING METHOD:

DRILLING FIRM/ OPERATOR:

CTL / ADAM

SAMPLING FIRM / LOGGER:

CTL / ADAM

3.25" HSA / NX

SAMPLING METHOD:

SPT

DRILL RIG:

HAMMER:

CALIBRATION DATE:

D-50 TRACK CTL

CME AUTOMATIC

ENERGY RATIO (%):

84.7

6/30/23

ALIGNMENT:

STATION / OFFSET:

RAMP T

332+90, 17' RT.

ELEVATION: 788.0 (MSL) EOB:

49.0 ft.

EXPLORATION ID|
B-007-0-23

LAT / LONG:

41.420760, -81.814818

PAGE
10F 2

MATERIAL DESCRIPTION
AND NOTES

ELEV.
788.0

DEPTHS

SPT/
RQD

NGU

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS | FS | SI

CL

LL | PL Pl

wcC

oDoT
CLASS (GI)

BACK
FILL

Gravel and stone fragments Base (12")

787.0

CUY 71 10 07SW\BORING LOGS & LAB\2302001%

MEDIUM STIFF, GREY, SANDY SILT, SOME ROCK
FRAGMENTS, CINDERS, MOIST (FILL)

782.5

VERY STIFF, GREY, SANDY SILT, SOME ROCK
FRAGMENTS, LITTLE CLAY, MOIST

777.5

VERY STIFF TO HARD, BROWN, SILTY CLAY, SOME
SAND, MOIST

772.5

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

HARD, GREY, SILTY CLAY, SOME SAND, MOIST

© 00 N O O A 0N -

-
o

5 E s

100

SS-1

17

A-da (V)

b A
P q@
e

= <
e

100

SS-2

20

14112 | 38

16

31122 9

22

A-da (4)

<

A

31
Ao

14

100

SS-3

3.00

15

A-4a (V)

LRNZ
YR
5

z
§x

100

SS-4

2.50

17

A-4a (V)

Il

{
b

10

100

SS-5

3.00

15 | 14 | 44

27

37 |16 | 21

16

A-6b (12)

32

100

SS-6

4.50

15

A-6b (V)

27

100

SS-7

4.50

13

A-6b (V)

24

100

SS-8

4.50

13

A-6b (V)

12
14

37

100

SS-9

4.50

10

A-6b (V)

37

100

S§S-10

4.50

11

A-6b (V)




CUY 71 10 07SW\BORING LOGS & LAB\2302001:%

PID: 114536 | SFN: 18114257 PROJECT: CUY-71-10.07 SW STATION/OFFSET: 332+90, 17' RT. | START: 7/20/23 | END: 7/20/23 PG 2 OF 2 | B-007-0-23
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ N REC |SAMPLE| HP GRADATION (%) ATTERBERG oDOT BACK
AND NOTES 758.0 RQD | "% | (%) ID (tsf)J erR | cs | Fs | si [cu | [ P | P | we |CLASS(G) | FILL
HARD, GREY, SILTY CLAY, SOME SAND, MOIST L i Qf%
(continued) — 31 — b A
- - B @
— 32 TR I
755.0 " ] = <Y
VERY DENSE, GREY, GRAVEL AND STONE L - R > mzi
<
:/IROAlg'PnENTS WITH SAND, LITTLE SILT, TRACE CLAY, — 34 ] 114 72 [ 100 | s5-11 ) 67 | 4 5 16| 8 1201171 3 14 | A-1-b (0) %@”\‘ :
|35 0 5 L\I$
B h PN
7510 | o oo j@@j
SHALE, GREY, SEVERELY WEATHERED, VERY WEAK. 1 A L i b S
— 38 — 92D
- < <
25 B . N N b
— 39 20/2" / 0 SS-12 7 | Rock (V) . "%ﬂé
— 40 &l L%
@40.0' VERTICAL FRACTURE L [
— 41 B
- 0 70 | NQ-1 Roglc (V) K=
— 42 COR i
B 43 Fa > Pz
B B
b i
— 44 RN
- Qf@ < ]
— 45 b A
— 46 sl 7
- 70 98 | NQ-2 Radk (V) ]
— 47 CORE " |5ZY 5
L SESSREC
— @1@<z
@48' ANGULAR FRACTURE 3 - 48 e L
7390 | cop [ 49 o 1>

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

NOTES: NONE

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




PROJECT:
TYPE:
PID:

CUY-71-10.07 SW
BRIDGE
114536 SFN: 18114257

START: _ 7/26/23  END: 7/26/23

DRILLING FIRM/ OPERATOR:

CTL / ADAM

DRILL RIG:

SAMPLING FIRM / LOGGER:

CTL / ADAM

HAMMER:

DRILLING METHOD:

3.25" HSA

D-50 TRACK CTL

CME AUTOMATIC

SAMPLING METHOD:

SPT

CALIBRATION DATE:
ENERGY RATIO (%):

84.7

6/30/23

ALIGNMENT:

STATION / OFFSET:

RAMP T

333+50, 28' LT.

EXPLORATION ID|
B-008-0-23

ELEVATION: 807.7 (MSL) EOB:

69.2 ft.

LAT / LONG:

41.420922, -81.814806

PAGE
10F 3

MATERIAL DESCRIPTION

AND NOTES

ELEV.
807.7

DEPTHS

SPT/

RQD | Neo

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS | FS | SI

CL

LL | PL Pl

wcC

oDoT
CLASS (GI)

BACK
FILL

TOPSOIL (12")

806.7

MEDIUM DENSE, BROWNISH GREY, SANDY SILT, SOME

ROCK FRAGMENTS, CLAY, MOIST (FILL)

804.7

CUY 71 10 07SW\BORING LOGS & LAB\2302001%

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

VERY STIFF, BROWNISH GREY, SILT AND CLAY, SOME

GRAVEL, SAND, MOIST

Encountered cobble zone from 25-28 ft.

© 00 N O O A 0N -

-
o

5 E s

28

100

SS-1

25

13111129

22

24118 | 6

14

A-4a (3)

b A
P q@
e

= <
e

5 13

100

SS-2

3.75

22

171 7 | 40

14

30| 18|12

16

A-6a (5)

<

:

3 11

100

SS-3

2.00

16

A-6a (V)

X

i
5

z
§x

100

SS-4

3.50

17

A-6a (V)

Il

i

9 28

100

SS-5

4.00

11

A-6a (V)

08
NS

4 | 16

100

SS-6

4.00

15

A-6a (V)

i~
g@A

A

<

k

6 25

100

SS-7

2.50

19

A-6a (V)

gt
g
VR

il
g

A

7 20

100

SS-8

2.00

13

A-6a (V)

3

A

<

{

78

100

SS-9

11

A-6a (V)

25

67

S§S-10

11

A-6a (V)




CUY 71 10 07SW\BORING LOGS & LAB\2302001:%

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

PID: 114536 | SFN: 18114257 | PROJECT: CUY-71-10.07 SW STATION / OFFSET: _ 333+50, 28' LT. | START: 7/26/23 | END: _7/26/23 | PG 2 OF 3| B-008-0-23
MATERIAL DESCRIPTION ELEV. DEPTHS sPT/[ \, [REC]SAMPLE[ HP [ _GRADATION (%) [ATTERBERG oboT | BACK
AND NOTES 777.7 RQD| " [ (%)| ID |(sf)|er[cs[Fs | s [c | [P | P | we |CLASS(G) | FILL
VERY STIFF, BROWNISH GREY, SILT AND CLAY, SOME B ] e S A
GRAVEL, SAND, MOIST (continued) — 31 — @b A
- - Y @
— 32 TR I
33 By
- 10 P
34 ] 13 | 44 [100 | ss11 [200| - | - | - [ - |- |-]-]-]15]A6aw) 2 74
| 35 18 <L\I$
771.7 _—36—_ NS
MEDIUM DENSE TO DENSE, BROWNISH GREY, SANDY B ] 7%‘?1
SILT, SOME CLAY, MOIST [ 37 g3
B N W@
— 38 — > P=)
397 b 1
B 7130 (100 s8-12 | - [0 |19 11|47 |23[35(28| 7 | 15 | Ada(7) (450
40 14 s
L i B2
41— v d
- ] P 52> >
— 42 7 A
— 43 —| [ > Pz
B BAE
2 L)
—444"% | 37 [ 100| ss13 | 450 11 | Ada (V) | ¥
L 14 . Qf@ <
— 45 Wb A
= — <, vz
467 R 3
|47 SN S
47 e
— 48 — <7
L =3
[ 49 T i >
B 13 | 44 [100| SS-14 [450| - | - | - | - | - | - |- | -] 12| AdaV) 5o
L 18 ?’mf\ NBS
50 N2
— 51 — bl >
_ B S
- 52 7] L2 =7
<& <
— 53 — 7 =2 K
L 54 8 %
- ] T T T T T ] 5 %
B ] 1013 32 [ 100 | SS-15 |4.50 14 | Ada (V) (15777
— 55 ] Tz
— 56 — b\ 572\ >
- - “
— 57 — > Pz
749.7 __ 58 __ \z L ﬁ
HARD, GREY, SILT AND CLAY, LITTLE SAND, MOIST B Pl
[ 59 13 4 Lok
B 13 | 45 [100| SS-16 |4.50| 0 | 9 |10 |50 | 31|40 |27 | 13| 23 | A-6a(9) |wsbm A
— 60 19 oy 5
S o> TS
— 61 Byl
L RS




CUY 71 10 07SW\BORING LOGS & LAB\2302001:%

PID: 114536 | SFN: 18114257 PROJECT: CUY-71-10.07 SW STATION / OFFSET: _ 333+50, 28' LT. | START: 7/26/23 | END:  7/26/23 PG 3 OF 3| B-008-0-23
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ N REC |SAMPLE| HP GRADATION (%) ATTERBERG ODOT BACK
AND NOTES 7456 RQD | ™ | (%) ID (sf)fer|cs|Fs | si|co|w [P | P | wc |CLASS@) | FILL
HARD, GREY, SILT AND CLAY, LITTLE SAND, MOIST - - af%
(continued) — 63 — G A
6412 =i
B 16 | 55 [100] SS17 | - | - | - | - |- |-|-|-|-]12|A6a(V) s>
— 65 23 e
L | SESSRIC
— 66 — ﬁm’;fz
B 7 N>
— 67 ] < L\/Q;ff
739.7 TR 68 —| NSNS
SHALE, GRAY, SEVERELY WEATHERED, VERY WEAK. =— ' L < Nty
== 7385 | [ g 1500 [ =J SST8 | - | - | - | - | - | - | -1 -] - 7 |Rock(V)|%e

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:52 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

=0 =)

NOTES: AUGUR REFUSAL AT 69.2 FEET

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




PROJECT:

CUY-71-10.07 SW

TYPE:

ROADWAY

PID: _ 114536  SFN:

START: _ 7/20/23

END: 7/20/23

DRILLING FIRM / OPERATOR:

CTL / ADAM

SAMPLING FIRM / LOGGER:

CTL / ADAM

DRILLING METHOD:

3.25" HSA

SAMPLING METHOD: SPT

DRILL RIG:
HAMMER:

CALIBRATION DATE:
ENERGY RATIO (%):

D-50 TRACK CTL

CME AUTOMATIC

84.7

6/30/23

LAT / LONG:

STATION / OFFSET:
ALIGNMENT:

RAMP T

336+11, 72' RT.

ELEVATION: 781.3 (MSL) EOB:

20.0 ft.

EXPLORATION ID|
B-009-0-23

41.421068, -81.813740

PAGE
10F 1

MATERIAL DESCRIPTION ELEV.

AND NOTES

781.3

DEPTHS

SPT/
RQD

NGO

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS

FS

S|

CL

LL

PL

Pl

wcC

oDoT
CLASS (GI)

BACK
FILL

MEDIUM DENSE, BROWN, SILT, SOME SAND, LITTLE

CLAY, MOIST (FILL)

Fresssrssssd]
4+ 44+ 4+ + 4
4+ 44+ 4+ + 4
4+ 4+ 4+ 4+ 4+ 4+ 4+ 4 4

778.3

CUY 71 10 07SW\BORING LOGS & LAB\2302001%

VERY STIFF, BROWN, SILTY CLAY, SOME SAND

773.3

VERY STIFF TO HARD, GREY, SILT AND CLAY, WITH

SAND, MOIST

761.3

© 00 N O O A 0N -
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©

EOR.
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100

SS-1
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12

63

12

26

18

20

A-4b (8)

20

100

SS-2

3.00

15

A-6b (V)

17

100

SS-3

3.00

15

13

47

25

36

16

20

16

A-6b (11)

25

100

SS-4

3.00

19

23

Y|

17

37

25

12

15

A-6a (5)

25

100

SS-5

3.00

10

A-6a (V)

16

100

SS-6

4.50

A-6a (V)

28

100

SS-7

4.50

11

A-6a (V)

41

100

SS-8

4.50

12

A-6a (V)

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:54 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

N
(=]

=0 =)

NOTES: NONE

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




CUY 71 10 07SW\BORING LOGS & LAB\2302001%

PROJECT: CUY-71-10.07 SW DRILLING FIRM/ OPERATOR: ___ CTL / ADAM DRILLRIG: _ D-50 TRACK CTL [ STATION/OFFSET: _ 338+86, 7' RT. _[EXPLORATION ID)
TYPE: ROADWAY SAMPLING FIRM / LOGGER: CTL / ADAM HAMMER: _ CME AUTOMATIC [ ALIGNMENT: RAMP T B-010-0-23
PID: 114536 SFN: DRILLING METHOD: 3.25" HSA CALIBRATION DATE: _ 6/30/23 | ELEVATION: 788.1 (MSL) EOB: __ 7.5ft. PAGE
START: _ 7/27/23 END: __ 7/27/23 | SAMPLING METHOD: SPT ENERGY RATIO (%): ___ 84.7 LAT / LONG: 41.421482, -81.812902 10F 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/[ \ |REC[SAMPLE[ HP [ _GRADATION (%) |ATTERBERG opor | BACK
AND NOTES 788.1 RQD | ™ | (%) ID (sf)fer|cs|Fs | si|co|w [P | P | wc |CLASSE) | FILL
TOPSOIL/Gravel Mix (12") 787 1 - 1 i
VERY STIFF, GREY, CLAY, WITH GRAVEL, SOME C 3 S <
CINDERS, LITTLE SAND, MOIST (FILL) L9 2 ; 13 [ 100 | SS-1 22540 | 9 | 9 | 34| 8 |42| 24| 18] 14 | A-7-6 (4) |[qzboy #
785.1 - 3 %1
{ MEDIUM DENSE TO DENSE, GREY, SANDY SILT, WITH N - %%«2"5
GRAVEL, TRACE CLAY, MOIST 4 11 | 25 |100| sS2 | - [44|10| 7 |31] 8 |34|26] 8| 18 | Ada(1) RERLA
[ 5 7 iy
- Q% N>
— 6 e ot
B 13 | 37 |100] 883 | - | - | - -|-|-|-|-1]-/|11]Adaq [¥zh>
7806 | _ [ 7 13 V) Zi&f') d

STANDARD ODOT SOIL BORING LOG (8.5 X 11) - OH DOT.GDT - 11/30/23 19:54 - O:\PROJECT\2023\CLE-05\23050013CLE_MOTT MACDONALD

NOTES: NONE

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS




B-010-0-65 LOG OF BORING [NAVDS88 ELV. ELV = NGVD29 ELV -.502 ft |-

Date Started 6-3-63 Sampler Type 59 Dio. 1 3/8" Water Elev.
Date Completed__2"°"22 5 Casing: Length .
Boring No.B=10 _ Hamo "Y  station @ Otfset _33+2%» 05 T Trofam Abutgent) “Surface Elev.03:5"_
Elev.  [Depth | Stk Pen. Rffl‘-gf’l Description . L [samlel Phys“f;" c'f_’/°'°°'°”"‘“°’ SHTL
3.5 o No. [ %o 18 [#8 Ish Joie| LU |1 ] we | Class.
]
4]
778.5 [ _]
6 ] 16/A7| Brownish-Cray Sandy ¢lay 1| 8f{5] 839 (%34 [15] 16
776.0 —
L. 8 §12/01| Erown and Gray Cravelly Sandy Clay 2 J35| 9] 933 |38 32 |12]| 15
773.5 | 10|
1 13/18| cray cravelly clay 3 /16| 6 9)33 /36|28 | 11|13
771.0 2
4] 13/19| cray Sandy silt % (12 6] 9/36 |37 |27 | 10| 16
763.5 |
L 18 | 24/3% | cray candy stit 5 j12| 8|10i39 |21 |21 | 5|12
766.0 —
|18 1 30/50 | Cray cravelly Sandy Silt 6 |17 | 3| 1036 |29 |22 [ 5[
763.5 | 20 ]
s 17/23 | cCray Sendy 511t T [10] 9| 813613725 | 8{13
24
758.5 [ ]
26 | 20/27 | cray Cravelly siit 8 113 5| 6|35 3625 | 8|13
| 26 ]
753.5 | 30 ]
1 30/45 | cray sandy Gravelly clay 9 27| 9| 7les {32128 {11] 12
32 |
34 |
748.% - : BOTTOM OP BORING
41.5 20/36 | Gray elayey Siis - 10 | of 3jnk9|39(23 | 8|13



mkairouz
Typewritten text
NAVD88 ELV. ELV = NGVD29 ELV -.502 ft 

mkairouz
Typewritten text
B-010-0-65


APPENDIX C

« SUBGRADE ANALYSES



@ OHIO DEPARTMENT OF Subgrade Analysis
TRANSPORTATION Ay

OHIO DEPARTMENT OF TRANSPORTATION

OFFICE OF GEOTECHNICAL ENGINEERING

PLAN SUBGRADES
Geotechnical Design Manual Section 600

Instructions: Enter data in the shaded cells only.

(Enter state route number, project description,county, consultant's name,
prepared by name, and date prepared. This information will be transferred
to all other sheets. The date prepared must be entered in the appropriate
cell on this sheet to remove these instructions prior to printing.)

CUY-71-10.07 SW
114536

I-71 N Exit Ramp to I-480 W Widening

CTL Engineering, Inc.

Prepared By: Matthew Kairouz
Date prepared: Monday, August 28, 2023

3085 Interstate Pky
Brunswick, Ohio 44212

330-220-8900
mkairouz@ctleng.com

NO. OF BORINGS: 5



«

HIO DEPARTMENT OF
RANSPORTATION

Subgrade Analysis

2/1/2022
]

Proposed
Boring Subgrade
Boring ID Alignment Station Offset Drill Rig EL. EL

1 |B-001-0-23 Ramp T 326+04 7 RT D-50 Track CTL 85 808.3 806.8
2 |B-002-0-23 Ramp T 327+23| 15 Rt D-50 Track CTL 85 809.3 807.8
3 |B-004-0-23 Ramp T 329+65 4 Rt D-50 Track CTL 85 812.8 811.5
4 |B-008-0-23 Ramp T 333+50| 28 Lt D-50 Track CTL 85 807.7 806.8
5 |B-010-0-23 Ramp T 338+86 7 Rt D-50 Track CTL 85 788.1 786.6




le

OHIO DEPARTMENT OF
TRANSPORTATION

Subgrade Analysis

21172022

Sample

Subgrade

Standard

Excavate and Replace

Boring | Sample Depth Depth Penetration | HP Physical Characteristics Moisture Ohio DOT Sulfate Problem (Item 204) Recommendat‘ion
(tsf) Content (Entfar depth in
From| To [ From| To | Ng | Neo LL | PL| PI | %Silt | % Clay [ P200 | Mc | Mgpr | Class | Gl (ppm) Unsuitable | Unstable | Unsuitable| Unstable inches)
B ss-1 Q10| 25| -05]| 10] 17 28|24 4| 27 9 36 | 25| 19 JA4a| O Mc
001-0 [ ss-2 |35|s50| 20| 35 24 2218 4| 53 16 69 [ 10| 13 JA4b]| 7 A-4b
23 ss-3 60|75 45| 60 ] 21 16 | 10 | A4b| 8
17
B ss-1 Q10| 25| -05]| 10 ] 13 45Q131|20|11] 51 22 73 L 12| 15 J A6a| 8
002-0 | ss-2 |35|50| 20| 35 ] 20 3620 16| 18 16 34 | 9 10 |Aa26| 1
23 ss-3 1 60| 75| 45| 60 ] 13 12| 10 JA26]| 4
ss-4 | 85 (100 70 | 85 | 45 | 13 NP NP[NP] 31 3 34 | 11 8 | A3a
B ss-1A 10| 17| 03| 04 | 13 NP|nNP| NP 28 8 36 | 14| 11 JA4a| O Neo & Mc 12" Excavate 12"
0040 | ss-1B | 1.7 ]| 25| 04 | 12 | 13 45|29 18] 11] 711 17 88 | 11| 14 | A6a| 8 204 Geotextile
23 ss2 13550 22|37 ] 21 34125 9| 21 12 33 | 18| 10 JA2-4] O
ss-3 | 60| 75| 47 | 6.2 8 8 2 | 24|16 30 21 51 | 15| 11 | A4a| 3
B ss-1 Q10| 25| 01| 16 ] 28 24| 18 29 22 51 | 14| 13 J A4a| 3
008-0 | ss-2 |35|50( 26 | 41 ] 13 3750 30| 18| 12] 40 14 54 | 16 | 14 J A6a| 5
23 ss-3 1 60|75 51 | 66 ] 11 2 16 | 14 | A-6a
ss-4 | 85 |100| 76 | 9.1 7 1 | 35 17 | 14 | A-6a
B ss-1 Q10| 25| -05]| 10 ] 13 225 42| 24| 18] 34 42 | 14| 21 |A76]| 4
0100 | ss-2 |35|50| 20| 35 ] 25 34126 8| 31 39 | 18| 21 JA4a| 1
23 ss-3 1 60| 75| 45| 60| 37 11| 10 | A4a| 8
13
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PID: 114536

County-Route-Section: CUY-71-10.07 SW
No. of Borings: 5

Geotechnical Consultant: CTL Engineering, Inc.
Prepared By: Matthew Kairouz
Date prepared: 8/28/2023

. S . Excavate and Replace
Chemical Stabilization Options L p
Stabilization Options
Global Geotextile
320 Rubblize & Roll Option . " .
Override(N60L): 12 Design 8
206 Cement Stabilization Option Override(HP): 0" CBR
Global G id
Lime Stabilization No © .a eogrt "
Override(N60L): 0
206 Depth 12" Override(HP): (1
% Samples within 6 feet of subgrade Excavate and Replace
P % Proposed Subgrade Surface
Neo< 5 0% HP< 0.5 0% at Surface
Ngo< 12 13% 0.5<HP<1 0% .
Average 0" Unstable & Unsuitable 27%
12 < Ng< 15 38% 1<HP=<2 13%
Ngo> 20 44% HP >2 25% .
Maximum o" Unstable 18%
M+ 13%
Rock 0% . .
Minimum 0" Unsuitable 9%
Unsuitable 11%
Neo Neot HP LL PL J silt Clay P200 M. Mopr d]
Average 19 12 3.21 30 21 10 36 14 49 14 13
Maximum 45 17 4.50 42 26 18 71 22 88 25 21
Minimum 7 8 2.00 22 16 4 18 3 33 9 8

Classification Counts by Sample

(el ol F-IXIM Rock A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A3 A-3a Ada A4b A5 A-6a A-6b A-7-5 A-7-6 A-8a A-8b Totals

Count | o o | o 1 0 2 0 0 1 6 2 0 5 0 0 1 o | o 18
Percent | 0% | o% | o% | 6% 0% 11% | 0% | 0% | 6% | 33% | 11% | 0% | 28% | 0% | 0% | 6% | 0% | 0% 100%
% Rock | Granular|Cohesive| 0% 56% 44% 100%
Surface Class Count | o o | o 1 0 1 0 0 0 4 1 0 3 0 0 1 o | o 11
Surface Class Percent | 0% | o% | o% | 9% | 0% 9% | 0% | 0% | 0% | 36% | 9% | 0% | 27% | 0% | 0% | 9% | 0% | 0% 100%
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Fig. 600-1 — Subgrade Stabilization
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7] Depth of chemical stabilization
] 14" 12"
] | | | | |
HP (tsf) O 0.25 0.5 1.0 1.5 2.0
I ] I 1 I I ] I I ] I ] I 1 ] I I
N60 (blows/ft)0 2 4 6 8 10 12 15
Rut Depth from Proof Roller 9" 6" 4" 3" 2" 1"
OVERRIDE TABLE
Calculated Average New Values Check to Override Average HP —
3.21 3.20 HP

Average N¢,,
12.40 12.00 N60L
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o | Safety Factor
|
o | 0.0
n 0.3
1 0.5 Min
1 0.8 Method Name
_ FS
1 1.0 .
] 13 Bishop |
1 1.5 simplified '
= 1.8 Janbu
&7 2.0 simplified 16
n 2.3
§ 2.5 Janbu 17
1 2.8 corrected '
A 3.0 Spencer 1.7
_ 3.3
1 3.5
o 3.8
O—<
o | 4.0
_ 4.3
1 4.5
) 4.8 Unit Sat. Unit . .
i 5.0 Material Name Color| Weight Weight St;engt h Co(hesf;on (:h')
i 5 3 (bs/f3) | (bs/ft3) ype ps 8
1 5.5 Engineered Fill [ [ ]| 125 135 cx(r:;b 50 | 28
o 5.8
S 6.0+ M Dense Sandy Silt . 120 135 cmﬁ’:r:b 0 32
7 Hardsitts clay | []| 125 cx(r:;b 200 | 24
b Loose to M Dense Moh
= Gravelsstone | []| 115 s | Lo 30
] Fragments oufom
b M. Dense Gravel & Mohr-
: Stone l:‘ 135 140 Coulomb 0 32
o Dense to V. Dense Mohr-
gi Coars & Fine Sand . 140 148 Coulomb 0 3
. Densesandysit | []| 140 148 cx(r:;b 0 35
i V. Dense Gravel & Mohr-
— Stone Fragments . 150 155 Coulomb 0 40
i Shale B w 150 cx(r:;b 1000 | 18
o
|
'\ -
7 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 1 ‘ 1 1 ‘ 1 1 ‘ 1 1 ‘ 1 1 ‘ 1
-20 0 20 40 60 80 100 120 140
Project
o CUY-71+10.07SW
| | r. O C S C i e n C e croup Drain Condition Scenario: STA 329+60.81
Drawn By LHI Company CTL Engineering, Inc.
Date . . File Name
bsuioernrererer o.025 8/15/2023, 9:31:49 AM STA 329+60 Proposed-ODOT.slmd




Q | Safety Factor
@ | 0.0
: 0.3
7 0.5 Min
] 0.8 Method Name FS
| 1.0 i
1 1.3 .BISh.O.p 18
1 1.5 simplified
gé 1.8 Janbu 17
© 2.0 simplified ‘
1 2.3 Janb
J 5.5 anbu 1.8
] 2.8 corrected
i 3.0 Spencer 1.8
b 3.3
] 3.5
8 | 3.8
@© | 4.0
b 4.3
1 4.5
| 4.8
i 5.0 Unit Sat. Unit n N
. 5.3 Material Name | Color| Weight | Weight S‘.’re"g"‘ Colssion :h'
| 5.5 (bs/f3) | (bsyiz) [ TYPe [ (psf) | (des)
1 ) ) Mohr-
§_ 5.8 Engineered Fill D 125 135 Coufm;b 2000 | o
T 6.0 Loose to M Dense Moh
] Gravel sstone | [ ]| 115 25 | oo 30
Fragments
b M. Dense Gravel & Mohr-
T Stone I:‘ 135 140 Coulomb 0 32
7 Dense to V. Dense Mohr-
: Coars & Fine Sand . 140 148 Coulomb 0 36
. Mohr-
S Densesandysit | [_] | 140 ug [ T 0 35
~ V. Dense Gravel & Mohr-
i Stone Fragments . 150 155 Coulomb 0 40
i Mohr-
] Shale B 0 150 [ | 1000 | 18
o
Q|
'\ -
1 1 ‘ 1 1 ‘ 1 ‘ 1 1 ‘ 1 1 ‘ 1 1 ‘ 1 1 ‘ 1 1 ‘ 1
-20 20 40 60 80 100 120 140
Froect CUY-71+10.07SW
| | r. O C S C i e n C e croup Undrain Condition Scenario: STA 329+60.81
Drawn By LHI Company CTL Engineering, Inc.
— pate 8/15/2023, 9:31:49 AM Fle Name STA 329+60 Proposed-ODOT.simd




1 Safety Factor
o | 0.0
& 0.3
g 0.5
i 0.8 Method Min
_ 1.0 Name FS
] 1.3 Bishop
1 ig simplified 1.6
o .
& 2.0 Janbu 1.4
i 2.3 simplified
1 2.5 Janbu
] 2.8 corrected 15
7 3.0 Spencer 1.6
i 3.3 | p
o 3.5 ;V
3.8
“ 1 4.0 =
_ 4.3
b 4.5 W
i 4.8
] 5.0 . Unit q q
] 5.3 Material R Strength | Cohesion | Phi | Allow
3 5.5 Name | Color| Weight |- 0 (psf) | (deg) | Stidin
" 5.8 (Ibs/ft3) ks P 8 g
] 6.0+ Engineered Mohr-
B Fill l:l 125 Coulomb 250 28
. M. Dense
1 sandysie [[] | 110 fo:r:b 0 32
o (FILL)
~ | V Stiff Silt & Mohr-
i Clay l:l 125 Coulomb 200 24
1 M. Dense Mohr-
] Sandy Silt I:I 135 Coulomb 0 34
1 Hard Silt & Mohr-
o Clay l:l 145 Coulomb 250 26
= ] Shale . 150 ;;2::& Yes
| vy vy vy v v vy vy vy vy
-20 0 20 40 60 100 120 140 160
Frosect CUY-71+10.07SW
’ I r. O C S C I e n C e croup Drain Condition Scenario: STA 334+10
Drawn By LHI company CTL Engineering, Inc.
— bate 8/15/2023, 10:00:02 PM File Name STA 334+10.sImd




Safety

O O Ul WO WUl WwOOWOU WO OowU Wo o u Wo o u Wwo

v [
-20 0

Method Min
Name FS
Bishop

simplified 33
Janbu

simplified 3:2
Janbu 34

corrected

Spencer 33

Material Uf“t Strength | Cohesion | Phi | Allow
Name o UL Type (psf) (deg) | Slidin
(Ibs/ft3) W2 g . 9
Engineered Fill [ [ ]| 125 Mohr- 1 5000 | o
€ Coulomb
M. Dense
sandy Silt |:| 110 Co'vl'fl’(t’;b 0 32
(FILL)
V Stiff Silt & Mohr-
Clay |:| 125 Coulomb 1500 0
M. Dense Mohr-
Sandy Silt [::] 135 Coulomb 0 34
Hard Silt & Mohr-
Clay |:| 145 Coulomb 250 26

Cop Cop Co C
80 100 120 140

JSLIDEINTERPRET 9.025

LHI

20 40 60
Froject CUY-71+10.07SW
ﬂ : Group Undrain Condition cenario: STA 334+10
ro C S C I e n Ce Drawn By Company

CTL Engineering, Inc.

Date

8/15/2023, 10:00:02 PM

File Name STA 334+10.sImd




Safety Factor

. 0.0
1 0.3
o 0.5
&8 0.8
i 1.0
i 1.3 Method | Min
iy 1: Name FS
A 2.0 Bishop 16
] 2.3 simplified '
) 2.5
] 5 g Janbu 15
®© | 3.0 simplified
T 3.3 Spencer 1.6
n 3.5
. 3.8
m 4.0
1 4.3
| 4.5
| 4.8
e 5.0 Unit
~ 5.3 Material Color Weight | Strength | Cohesion | Phi | Allow
. 5.5 Name (Ibs/ Type (psf) (deg) | Sliding
1 5.8 ft3)
1 6.0 Engineered Mohr-
] Fill |:| 125 Coulomb 250 28
4 M. Dense
. Mohr-
N Sandy Silt . 110 Coulomb 0 32
o (FILL)
o V Stiff Silt Mohr-
~
: & Clay . 125 Coulomb 200 24
| M. Dense Mohr-
] Sandy Silt |:| 135 Coulomb 0 34
] ey 195 | covom| 20| %
| Shale . 150 S'tr:e':'gt; Yes
o
S8
~ | L]
- | . Vo | . . C
-20 0 20 40 60 80 100 120
Froect CUY-71+10.07SW
| | r. O C S C i e n C e croup Drain Condition Scenario: STA 335+00
Drawn By LHI Company CTL Engineering, Inc.
— bate 8/15/2023, 2:21:54 PM File Name STA 335+00 Proposed.simd




Safety Factor
| 0.0
| 0.3
SH 0.5
©
b 0.8
] Y Method | Min
] 1.5 Name FS
1 1.8 Bisho
] 2.0 . |'f'p d 34
| 2.3 simplitie
2] 22 Janbu’ 55
o | 2 simplified
1 33 Spencer | 3.4
| 3.5
] 3.8
_ 4.0
b 4.3
7 4.5
S ;1 : g Unit
™~ . Material Color Weight | Strength | Cohesion | Phi | Allow
8 5.3 Name (Ibs/ Type (psf) (deg) | Sliding
1 gg ft3)
] : Engineered Mohr-
6.0+ Fill D 125 Coulomb 2000 0
4 M. Dense
i Sandy Silt . 110 C(';/L‘I’:;b 0 32
o (FILL)
o V Stiff Silt Mohr-
~
: & Clay . 125 Coulomb 1500 0
| M. Dense Mohr-
] Sandy Silt D 135 Coulomb 0 34
— Hard Silt & | 7 Mohr-
b Clay 145 Coulomb 250 26
7 Infinite
: Shale . 150 | e Yes
o
Q|
~ | S —
| | Vo S Vo Vo S S
-20 0 20 40 60 80 100 120
Froect CUY-71+10.07SW
| | r. O C S C i e n C e croup Undrain Condition Scenario: STA 335+00
Drawn By LHI Company CTL Engineering, Inc.
— bate 8/15/2023, 2:21:54 PM File Name STA 335+00 Proposed.simd




JSLIDEINTERPRET 9.025

Safety Factor
] 0.0
| 0.3
| 0.5
SH 0.8
: 1.0
b 1.3
1 1.5 Min
; 18 Method Name Fs
| 2.0 Bishop
i 2.3 simplified 19
b 2.5 Janbu
o] 2.8 simplified | 7
® | 3.0 w Janbu 18
| 3.3 corrected ’
4 3.5 = Spencer 1.9
| 3.8
- 4.0
: 4.3
1 4.5
: 4.8
=] 5.0 . Unit . .
al e e cor| g | S| et | | M |,
] 5.5 (bs/ft3) | VP P & g
1 5.8 Engineered Mohr-
. 6.0+ Fill I:' 125 Coulomb 250 28
1 M. Dense
Mohr-
1 sandysite [[] [ 110 0 32
: (FILL) Coulomb
| V Stiff Silt Mohr-
IE’\,_ & Clay D 125 Coulomb 200 24
4 M. Dense Mohr-
e Sandy Silt D 135 Coulomb 0 34
] Hard Silt & Mohr-
7] Clay D 145 Coulomb 250 26
% Infinite
: Shale . 150 strength Yes 0
o
S
~ | N
- ‘ 1 ‘ 1 ‘ 1 ‘ 1 1 ‘ 1 ‘ 1 1 ‘ 1 1 ‘ 1 ‘
-20 0 20 40 60 80 100 120 14
Project
rorec CUY-71+10.07SW
| I r. O C S C I e n C e croup Drain Condition Scenario: STA 335+33
Drawn By LHI company CTL Engineering, Inc.
Date 8/15/2023, 6:48:56 PM e Neme STA 335+33.simd




JSLIDEINTERPRET 9.025

8/15/2023, 6:48:56 PM

STA 335+33.sImd

Safety Factor
0.0
i 0.3
J 0.5
& 0.8
[ce]
b 1.0
7 1.3
1.5 Min
; 1.8 Method Name FS
i 2.0 Bishop
2.3 simplified 38
b 2.5 Janbu
o 2.8 simplified | >°
g 3.0 w Janbu 39
J 3.3 \4 corrected )
3.5 = Spencer 3.8
J 3.8
— 4.0
1 4.3 w
4.5 ~2
] 4.8 =
= 5.0 i
o Material Unit | oirength | Cohesion | Phi | Allow
T 23 Name |Color| Weight | "o e | (psf) | (deg) | stidin
] 5.5 (tbs/fe3) | TYP p g g
5.8 Engi d Mohr-
gineere ohr
i 6.0+ Fill I:I 1251 coutomb | 20 0
4 M. Dense
Sandy Silt [:] 110 C('\)/'ucl’:;b 0 32
1 (FILL)
o | V Stiff Silt Mohr-
’«‘F, & Clay |:| 125 Coulomb 1500 0
E M. Dense Mohr-
Sandy Silt I:I 135 Coulomb 0 34
] Hard Silt & Mohr-
] Clay |:| 145 Coulomb 250 26
. Infinite
] shale | [ [ 150 trength Yes
o
=8
~ | |
- ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 1 ‘ 1 ‘ 1 1 ‘ 1 ‘
-20 0 20 40 60 80 100 120 140
Frosect CUY-71+10.07SW
’ I r. O C S C I e n C e croup Undrain Condition Scenario: STA 335+33
Drawn By LHI company CTL Engineering, Inc.
Date File Name
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CUY-71-10.07 SW + Rear Abutment HP10x42 CTL ENGINEERING, INC.

Driveability Analysis Summary

—— G/L=0.667/1.000 — G/L=0.667/1.C —— G/L=0.667/1.000
Rut (kips) Mx T-Str. (ksi) ENTHRU (kip-ft)

0 100 200 300 400 500 0.0 06 12 18 24 30 0 10 20 30 40

"--.\ “"‘%-_—__._‘___‘_

| O ¥
\

12

—

18

Rt

-
4+44 <4«

“H\H/\/L e
e g

24

<

b a—d—d
. S B B |

30

-t a—a
T4+

36

d—aa
T4 44+

4

e .-4—4—4—4—*"*'_\ F/('

42

Depth (ft)

M
48 ;
Y
v
v
Y A
A 4 A
54 o 4
0 30 60 90 120 150 O 7 14 21 28 35000 225 450 6.75 9.00
Blow Count (bl/ft) Mx C-Str. (ksi) Stroke (ft)
—— G/L=0.667/1.000 —— G/L=0.667/1.C —— G/L=0.667/1.000
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CUY-71-10.07 SW + Rear Abutment HP10x42

CTL ENGINEERING, INC.

Gain/Loss Factor at Shaft/Toe = 0.667/1.000

Depth Rut Rshaft Rtoe Blow CtMx C-StrMx T-Str. Stroke ENTHRUHammer
ft kips Kips kips bl/ft Ksi Ksi ft Kip-ft -
1.0 5.9 0.2 5.7 0.3 0.000 0.000 10.81 0.0 D 1942
2.0 12.6 0.8 11.8 1.0 9.169 0.812 3.79 26.6 D 19-42
3.0 16.6 1.6 15.0 1.3  11.721 0.524  4.01 26.6 D 19-42
4.0 19.6 3.3 16.3 1.5 13.075 0.384 4.17 26.1 D 19-42
5.0 23.0 7.0 16.0 1.8 14326 0.532 4.31 252 D19-42
6.0 277 11.7 16.0 23 15723 0.724 449 242 D19-42
7.0 323 16.3 16.0 28 16.890 0.769 4.66 234 D19-42
8.0 37.0 21.0 16.0 3.2 18.013 0.797 4.80 229 D19-42
9.0 51.9 256 26.3 49 20513 0.671 5.22 215 D 19-42

10.0 77.8 32.8 45.0 79 23.084 0935 582 20.1 D 19-42
11.0 107.0 419 65.1 11.3 25135 1.147 6.30 19.3 D 19-42
120 1284 496 78.8 14.0 26492 1343 6.64 19.1 D 19-42
13.0 1396 56.8 82.8 1562 27365 1578 6.77 19.2 D 19-42
140 1511 64.4 86.7 16.6 28.041 1735 6.91 19.2 D 19-42
15.0 163.0 723 90.7 18.0 28.747 1.818 7.05 19.1 D 19-42
16.0 1753 80.7 94.6 194 29347 2.008 7.18 19.2 D 19-42
170 1879 893 98.6 209 29805 2194 7.31 19.2 D 19-42
18.0 1844 983 86.1 20.1 29495 2033 7.25 19.2 D 19-42
19.0 1654 1049 605 17.3 28934 2134 6.99 19.3 D 19-42

200 1421 1085 336 14.0 27653 2.141 6.65 191 D 19-42

210 1285 1109 176 119 26430 1819 640 191 D 19-42

220 1303 1127 176 12.0 26.668 1.744 6.42 19.1 D 19-42

23.0 1350 1144 206 128 27191 1.878 6.52 19.0 D 19-42

240 1420 1162 2538 140 27621 1.865 6.67 19.0 D 19-42

250 1494 1184 310 1563 27949 1.797 6.80 18.9 D 19-42

26.0 1549 1209 340 16.2 28.465 1.838 6.89 18.9 D 19-42

270 1574 1234 340 16.6 28.826 1.882 6.94 19.0 D 19-42

280 160.0 1260 340 17.0 28.647 1.967 6.97 19.0 D 19-42

2900 1626 1286 34.0 175 29.009 1.924 7.01 18.9 D 19-42

30.0 1651 1311 34.0 18.0 29.230 1.828 7.07 18.9 D 19-42

31.0 1676 133.6 34.0 185 28966 1.935 7.11 18.8 D 19-42

320 1702 136.2 340 18.9 29275 2044 7.15 18.7 D 19-42

33.0 1737 1387 350 196 29594 2063 7.20 18.7 D 19-42

340 1780 1413 36.7 204 29524 2077 7.27 18.6 D 19-42

35.0 1827 1442 385 209 29673 2054 7.31 18.6 D 19-42

36.0 186.8 1473 395 215 29995 1878 7.37 18.4 D 19-42

37.0 190.0 150.5 395 220 29958 1.741 7.40 18.3 D 19-42
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CUY-71-10.07 SW + Rear Abutment HP10x42 CTL ENGINEERING, INC.

38.0 1933 1538 395 225 20822 1635 7.44 18.1 D 19-42
39.0 1964 1569 395 23.0 30.180 1.560 7.46 18.1 D 19-42
40.0 199.6 160.1 395 236 30272 1522 7.51 18.0 D 19-42
41.0 2029 1634 395 240 30041 139 7.54 18.0 D 19-42
420 2061 166.6 395 245 30393 1232 7.57 17.9 D 19-42
43.0 209.2 169.7 395 252 30557 1.038 7.61 17.8 D 19-42
440 2342 1729 613 290.8 30.798 0.883 7.81 18.2 D 19-42
450 2764 1771 990.3 396 31928 1.766 8.19 18.9 D 19-42
46.0 3215 1843 1373 556 33.014 2289 8.57 19.6 D 19-42
47.0 3546 1954 1592 70.8 33428 2537 8.70 20.1 D 19-42
48.0 368.0 2088 1592 80.6 33.149 2494 8.72 19.9 D 19-42
40.0 3816 2224 1592 91.7 33492 2343 8.77 19.9 D 19-42
50.0 3954 236.2 1592 1058 33460 2.123 8.82 19.8 D 19-42
51.0 409.5 2503 1992 1226 33239 2.089 8.85 19.8 D 19-42
52.0 423.7 2645 1592 1465 33.639 2.027 8.89 19.8 D 19-42
53.0 4188 279.0 1398 1325 33920 1.783 8.92 19.9 D 19-42
53.9 4019 2025 1094 1079 33.328 1.637 8.87 19.7 D 19-42

Total driving time: 37 minutes; Total Number of Blows: 1546 (starting at penetration 1.0 ft)

5/13/2024 3/7 GRLWEAP 14.1.20.1



CUY-71-10.07 SW + Rear Abutment HP10x42 CTL ENGINEERING, INC.

GRLWEAP: Wave Equation Analysis of Pile Foundations

CUY-71-10.07 SW + Rear Abutment HP10x42 5/13/2024
CTL ENGINEERING, INC. GRLWEAP 14.1.20.1

ABOUT THE WAVE EQUATION ANALYSIS RESULTS

The GRLWEAP program simulates the behavior of a preformed pile driven by
either an impact hammer or a vibratory hammer. The program is based on
mathematical models, which describe motion and forces of hammer, driving system,
pile and soil under the hammer action. Under certain conditions, the models only
crudely approximate, often complex, dynamic situations.

A wave equation analysis generally relies on input data, which represents normal
situations. In particular, the hammer data file supplied with the program assumes
that the hammer is in good working order. All of the input data selected by the user
may be the best available information at the time when the analysis is performed.
However, input data and therefore results may significantly differ from actual field
conditions.

Therefore, the program authors recommend prudent use of the GRLWEAP
results. Soil response and hammer performance should be verified by static and/or
dynamic testing and measurements. Estimates of bending or other local stresses
(e.g., helmet or clamp contact, uneven rock surfaces etc.), prestress effects and
others must also be accounted for by the user.

The calculated capacity-blow count relationship, i.e. the bearing graph, should be
used in conjunction with observed blow counts for the capacity assessment of a
driven pile. Soil setup occurring after pile installation may produce bearing capacity
values that differ substantially from those expected from a wave equation analysis
due to soil setup or relaxation. This is particularly true for pile driven with vibratory
hammers. The GRLWEAP user must estimate such effects and should also use
proper care when applying blow counts from restrike because of the variability of
hammer energy, soil resistance and blow count during early restriking.

Finally, the GRLWEAP capacities are ultimate values. They MUST be reduced by
means of an appropriate factor of safety to yield a design or working load. The
selection of a factor of safety should consider the quality of the construction control,
the variability of the site conditions, uncertainties in the loads, the importance of
structure and other factors.

5/13/2024 4/7 GRLWEAP 14.1.20.1



CUY-71-10.07 SW + Rear Abutment HP10x42

CTL ENGINEERING, INC.

PILE INPUT
Uniform Pile Pile Type: H Pile
Pile Length: (ft) 65.000 Pile Penetration: (ft) 53.900
Pile Size: (ft) 1.00 Toe Area: (in?) 97.73
Pile Profile
Lb Top X-Area E-Modulus Spec. Wt Perim. Crit. Index
ft in? ksi Ib/ft3 ft -

0.0 15.5 30,000.0 492.0 4.0 0

65.0 15.5 30,000.0 492.0 4.0 0
HAMMER INPUT
ID 41 Made By: DELMAG
Model D 1942 Type: OED
Hammer Data

ID Ram Wt Ram L. Ram Ar. Rtd. Stk Effic. Rtd. Energy

- Kips in in? ft - Kip-ft

41 4.000 129.1 124.7 10.8 0.80 43.2
DRIVE SYSTEM FOR DELMAG D 19-42-OED

Type X-Area  E-Modulus Thickness COR Round-out  Stiffness

- in? Ksi in - in kips/in
Hammer C. 227.000 530.000 2.000 0.800 0.120 60155.550
Helmet Wi. 1.900 Kips
SOIL RESISTANCE DISTRIBUTION
Depth UnitRs UnitRt Qs Qt Js Jt Set F. LimitD. Set. T. EB Area

ft ksf ksf in in s/ft s/ft - ft Hours in?
0.0 0.0 3.7 010 012 005 0.15 1.0 6.0 1.0 97.7
1.0 0.1 84 010 012 005 0.15 1.0 6.0 1.0 97.7
2.0 0.2 174 010 012 005 0.15 1.0 6.0 1.0 97.7
3.0 0.3 221 0.10 0.1 015 0.15 1.5 6.0 168.0 97.7
4.0 1.0 240 010 0.11 015 0.15 1.5 6.0 168.0 97.7
50 1.8 236 010 0.11 015 0.15 1.5 60 168.0 977
6.0 1.8 236 010 0.11 015 0.15 1.5 60 168.0 977
7.0 1.8 236 010 0.11 0.15 0.15 1.5 60 168.0 97.7
8.0 1.8 236 010 0.11 015 0.15 1.5 60 168.0 977
9.0 1.8 388 010 0.11 015 0.15 1.5 6.0 168.0 97.7
10.0 2.6 66.3 010 010 0.05 0.15 1.0 6.0 1.0 97.7
5/13/2024 5/7 GRLWEAP 14.1.20.1



CUY-71-10.07 SW + Rear Abutment HP10x42 CTL ENGINEERING, INC.

11.0 2.1 959 010 010 005 0.15 1.0 6.0 1.0 97.7
12.0 18 1161 010 010 0.05 0.15 1.0 6.0 1.0 97.7
13.0 19 1220 010 010 005 0.15 1.0 6.0 1.0 97.7
14.0 20 1277 010 010 0.05 015 1.0 6.0 1.0 97.7
15.0 20 1336 010 010 0.05 0.15 1.0 6.0 1.0 97.7
16.0 22 1394 010 010 0.05 015 1.0 6.0 1.0 97.7
17.0 22 1453 010 010 0.05 015 1.0 6.0 1.0 97.7
18.0 23 1269 010 010 0.05 015 1.0 6.0 1.0 97.7
19.0 16 8.1 010 010 0.15 0.15 1.5 6.0 1680 097.7
20.0 12 495 010 010 015 0.15 1.5 6.0 1680 097.7
21.0 0.7 259 010 010 015 015 1.5 6.0 168.0 097.7
22.0 0.7 259 010 010 015 015 1.5 6.0 168.0 097.7
23.0 0.7 304 010 010 015 0415 1.5 6.0 168.0 097.7
24.0 0.7 380 010 009 015 0415 1.5 6.0 168.0 097.7
25.0 09 457 010 009 015 015 1.5 6.0 168.0 097.7
26.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 097.7
27.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 097.7
28.0 1.0 501 010 009 0.15 0.15 1.5 6.0 168.0 097.7
20.0 1.0 501 010 009 0.15 0.15 1.5 6.0 168.0 097.7
30.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 097.7
31.0 09 501 010 009 015 015 1.5 6.0 168.0 097.7
32.0 1.0 501 010 009 0.15 0.15 1.5 6.0 168.0 097.7
33.0 1.0 516 010 009 0.15 0.15 1.5 6.0 1680 097.7
34.0 1.0 541 010 009 0.15 0.15 1.5 6.0 1680 097.7
35.0 1.2 5.7 010 009 015 0.15 1.5 6.0 168.0 097.7
36.0 1.2 582 010 009 015 0.15 1.5 6.0 168.0 097.7
37.0 1.2 582 010 009 015 0.15 1.5 6.0 168.0 097.7
38.0 12 582 010 009 0.15 0.5 1.5 6.0 1680 097.7
30.0 1.2 582 010 009 0.15 0.15 1.5 6.0 168.0 097.7
40.0 12 582 010 009 0.15 0.5 1.5 6.0 1680 097.7
41.0 12 582 010 009 0.15 0.5 1.5 6.0 1680 097.7
42.0 1.2 582 010 009 015 0.15 1.5 6.0 168.0 097.7
43.0 1.2 582 010 009 015 0.15 1.5 6.0 168.0 097.7
44.0 1.2 9.3 010 009 015 0.15 1.5 6.0 168.0 097.7
45.0 16 1463 010 009 010 0.15 1.2 6.0 240 977
46.0 28 2023 010 009 010 015 1.2 6.0 240 977
47.0 40 2346 010 009 010 0.15 1.2 6.0 240 977
48.0 41 2346 010 009 010 015 1.2 6.0 240 977
490.0 42 2346 010 009 010 015 1.2 6.0 240 977
50.0 42 2346 010 009 010 015 1.2 6.0 240 977
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51.0 43 2346 010 009 010 015 1.2 6.0 240 977
52.0 44 2346 010 009 010 015 1.2 6.0 240 977
53.0 44 2060 010 009 010 015 1.2 6.0 240 977
54.0 54 1562 010 008 020 0.15 1.4 6.0 240 977
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Driveability Analysis Summary
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Gain/Loss Factor at Shaft/Toe = 0.667/1.000

Depth Rut Rshaft Rtoe Blow CtMx C-StrMx T-Str. Stroke ENTHRUHammer
ft kips Kips kips bl/ft Ksi Ksi ft Kip-ft -
1.0 0.9 0.2 0.7 0.3 0.000 0.000 10.81 0.0 D 1942
2.0 23 0.8 1.5 0.3 0.000 0.000 10.81 0.0 D19-42
3.0 3.5 1.6 1.9 0.3 0.000 0.000 10.81 0.0 D 1942
4.0 5.4 3.3 2.1 0.3 0.000 0.000 10.81 0.0 D 1942
5.0 9.0 7.0 2.0 0.0 0.000 0.000 0.00 0.0 D 1942
6.0 13.7 11.7 2.0 1.1 9.823 1.034 3.85 269 D 19-42
7.0 18.4 16.3 2.0 14 12522 0425 411 26.3 D 19-42
8.0 23.0 21.0 2.0 1.8 14372 0.584 4.31 252 D19-42
9.0 20.0 256 3.3 24 16136 0.833 4.54 240 D19-42

10.0 38.5 32.8 5.7 3.3 18.248 0.963 4.82 229 D19-42
11.0 50.2 41.9 8.3 43 19897 0.824 5.08 219 D19-42
12.0 59.6 49.6 10.0 51 21.081 1.546 5.27 214 D19-42
13.0 67.4 56.8 10.5 57 21860 1.684 539 211 D 19-42
14.0 75.4 64.4 11.0 6.4 22728 1547 555 20.7 D 19-42
15.0 83.8 72.3 11.5 7.2 23.323 1.861 5.70 20.3 D 19-42
16.0 92.7 80.7 12.0 8.0 24059 2599 583 20.1 D 19-42
170 101.8 893 12.5 89 24649 2948 596 19.9 D 19-42
18.0 109.2 983 10.9 94 25080 3.052 6.04 19.6 D 19-42
19.0 1125 104.9 7.7 9.7 25419 3.008 6.07 19.5 D 19-42

200 1127 108.5 43 98 25531 2911 6.09 195 D 19-42

21.0 1131 1109 22 98 25339 2675 6.11 194 D 19-42

220 1149 1127 2.2 99 25617 2675 6.13 19.3 D 19-42

23.0 117.0 1144 26 10.2 25931 2394 6.18 19.2 D 19-42

240 1195 116.2 3.3 10.6 25989 2366 6.24 19.1 D 19-42

250 1224 1184 3.9 10.9 26.140 2352 6.29 191 D 19-42

26.0 1252 1209 4.3 11.3 26493 2227 6.34 19.1 D 19-42

270 1277 1234 43 117 26652 2043 640 18.9 D 19-42

280 1303 126.0 43 120 26644 2.004 6.44 19.0 D 19-42

200 1329 1286 4.3 124 27006 2.123 6.50 18.9 D 19-42

30.0 1354 1311 4.3 129 27238 2.208 6.56 18.8 D 19-42

31.0 1379 1336 4.3 13.3 27.075 2127 6.61 18.7 D 19-42

320 1405 136.2 43 13.6 27475 2128 6.65 18.7 D 19-42

33.0 1432 1387 4.4 142 27825 2252 6.72 18.6 D 19-42

340 1460 1413 4.7 147 27779 2357 6.78 18,5 D 19-42

35.0 1491 1442 4.9 1562 27988 2660 6.83 18,5 D 19-42

36.0 1523 1473 5.0 15.9 28419 2714 6.90 18.5 D 19-42

37.0 1555 150.5 5.0 16.7 28.489 2653 6.97 18.5 D 19-42
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38.0 158.8 153.8 5.0 17.3 28489 2548 7.03 184 D 19-42
39.0 1620 156.9 5.0 18.1 28914 2487 7.09 184 D 19-42
40.0 1651 160.1 5.0 18.8 29.065 2548 7.15 18.3 D 19-42
41.0 1684 1634 5.0 19.2 20062 2684 7.19 18.4 D 19-42
420 1716 166.6 5.0 195 20465 2710 7.24 184 D 19-42
43.0 1747 169.7 5.0 20.0 29644 20566 7.29 18.3 D 19-42
440 180.7 1729 7.8 20.8 29535 2368 7.36 18.1 D 19-42
450 189.7 1771 12.6 220 29867 1919 7.44 17.9 D 19-42
46.0 2017 1843 174 23.8 30.367 1.245 7.56 17.7 D 19-42
47.0 2156 1954 202 259 30431 0694 7.65 17.6 D 19-42
48.0 2290 2088 202 28.1 30562 0417 7.74 176 D 19-42
40.0 2426 2224 202 30.8 31.052 0.681 7.84 17.7 D 19-42
50.0 2564 236.2 202 33.7 31234 0.781 7.95 17.8 D 19-42
51.0 2705 2503 202 36.8 31229 0.875 8.05 17.9 D 19-42
52.0 2847 2645 202 40.5 31.807 0.692 8.15 18.0 D 19-42
53.0 2068 279.0 177 43.8 32009 0.758 8.24 18.1 D 19-42
53.9 3064 2025 139 46.9 31820 0.898 8.31 18.1 D 19-42

Total driving time: 17 minutes; Total Number of Blows: 739 (starting at penetration 1.0 ft)
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GRLWEAP: Wave Equation Analysis of Pile Foundations

CUY-71-10.07 SW + Rear Abutment HP10x42 5/13/2024
CTL ENGINEERING, INC. GRLWEAP 14.1.20.1

ABOUT THE WAVE EQUATION ANALYSIS RESULTS

The GRLWEAP program simulates the behavior of a preformed pile driven by
either an impact hammer or a vibratory hammer. The program is based on
mathematical models, which describe motion and forces of hammer, driving system,
pile and soil under the hammer action. Under certain conditions, the models only
crudely approximate, often complex, dynamic situations.

A wave equation analysis generally relies on input data, which represents normal
situations. In particular, the hammer data file supplied with the program assumes
that the hammer is in good working order. All of the input data selected by the user
may be the best available information at the time when the analysis is performed.
However, input data and therefore results may significantly differ from actual field
conditions.

Therefore, the program authors recommend prudent use of the GRLWEAP
results. Soil response and hammer performance should be verified by static and/or
dynamic testing and measurements. Estimates of bending or other local stresses
(e.g., helmet or clamp contact, uneven rock surfaces etc.), prestress effects and
others must also be accounted for by the user.

The calculated capacity-blow count relationship, i.e. the bearing graph, should be
used in conjunction with observed blow counts for the capacity assessment of a
driven pile. Soil setup occurring after pile installation may produce bearing capacity
values that differ substantially from those expected from a wave equation analysis
due to soil setup or relaxation. This is particularly true for pile driven with vibratory
hammers. The GRLWEAP user must estimate such effects and should also use
proper care when applying blow counts from restrike because of the variability of
hammer energy, soil resistance and blow count during early restriking.

Finally, the GRLWEAP capacities are ultimate values. They MUST be reduced by
means of an appropriate factor of safety to yield a design or working load. The
selection of a factor of safety should consider the quality of the construction control,
the variability of the site conditions, uncertainties in the loads, the importance of
structure and other factors.
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PILE INPUT
Uniform Pile Pile Type: H Pile
Pile Length: (ft) 65.000 Pile Penetration: (ft) 53.900
Pile Size: (ft) 1.00 Toe Area: (in?) 12.40
Pile Profile
Lb Top X-Area E-Modulus Spec. Wt Perim. Crit. Index
ft in? ksi Ib/ft3 ft -

0.0 15.5 30,000.0 492.0 4.0 0

65.0 15.5 30,000.0 492.0 4.0 0
HAMMER INPUT
ID 41 Made By: DELMAG
Model D 1942 Type: OED
Hammer Data

ID Ram Wt Ram L. Ram Ar. Rtd. Stk Effic. Rtd. Energy

- Kips in in? ft - Kip-ft

41 4.000 129.1 124.7 10.8 0.80 43.2
DRIVE SYSTEM FOR DELMAG D 19-42-OED

Type X-Area  E-Modulus Thickness COR Round-out  Stiffness

- in? Ksi in - in kips/in
Hammer C. 227.000 530.000 2.000 0.800 0.120 60155.550
Helmet Wi. 1.900 Kips
SOIL RESISTANCE DISTRIBUTION
Depth UnitRs UnitRt Qs Qt Js Jt Set F. LimitD. Set. T. EB Area

ft ksf ksf in in s/ft s/ft - ft Hours in?
0.0 0.0 3.7 010 012 005 0.15 1.0 6.0 1.0 12.4
1.0 0.1 84 010 012 005 0.15 1.0 6.0 1.0 12.4
2.0 0.2 174 010 012 005 0.15 1.0 6.0 1.0 12.4
3.0 0.3 221 0.10 0.1 015 0.15 1.5 6.0 168.0 124
4.0 1.0 240 010 0.11 015 0.15 1.5 6.0 168.0 124
50 1.8 236 010 0.11 015 0.15 1.5 60 168.0 124
6.0 1.8 236 010 0.11 015 0.15 1.5 60 168.0 124
7.0 1.8 236 010 0.11 0.15 0.15 1.5 60 168.0 124
8.0 1.8 236 010 0.11 015 0.15 1.5 60 168.0 124
9.0 1.8 388 010 0.11 015 0.15 1.5 6.0 168.0 124
10.0 2.6 66.3 010 010 0.05 0.15 1.0 6.0 1.0 12.4
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11.0 2.1 959 010 010 005 0.15 1.0 6.0 1.0 12.4
12.0 18 1161 010 010 0.05 0.15 1.0 6.0 1.0 12.4
13.0 19 1220 010 010 005 0.15 1.0 6.0 1.0 12.4
14.0 20 1277 010 010 0.05 015 1.0 6.0 1.0 12.4
15.0 20 1336 010 010 0.05 0.15 1.0 6.0 1.0 12.4
16.0 22 1394 010 010 0.05 015 1.0 6.0 1.0 12.4
17.0 22 1453 010 010 0.05 015 1.0 6.0 1.0 12.4
18.0 23 1269 010 010 0.05 015 1.0 6.0 1.0 12.4
19.0 16 8.1 010 010 0.15 0.15 1.5 6.0 1680 124
20.0 12 495 010 010 015 0.15 1.5 6.0 1680 124
21.0 0.7 259 010 010 015 015 1.5 6.0 1680 124
22.0 0.7 259 010 010 015 015 1.5 6.0 1680 124
23.0 0.7 304 010 010 015 0415 1.5 6.0 1680 124
24.0 0.7 380 010 009 015 0415 1.5 6.0 1680 124
25.0 09 457 010 009 015 015 1.5 6.0 1680 124
26.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 124
27.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 124
28.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 124
20.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 124
30.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 124
31.0 09 501 010 009 015 015 1.5 6.0 1680 124
32.0 1.0 501 010 009 0.15 0.15 1.5 6.0 1680 124
33.0 1.0 516 010 009 0.15 0.15 1.5 6.0 1680 124
34.0 1.0 541 010 009 0.15 0.15 1.5 6.0 1680 124
35.0 1.2 5.7 010 009 015 0.15 1.5 6.0 1680 124
36.0 1.2 582 010 009 015 0.15 1.5 6.0 1680 124
37.0 1.2 582 010 009 015 0.15 1.5 6.0 1680 124
38.0 12 582 010 009 0.15 0.5 1.5 6.0 1680 124
30.0 1.2 582 010 009 0.15 0.15 1.5 6.0 1680 124
40.0 12 582 010 009 0.15 0.5 1.5 6.0 1680 124
41.0 12 582 010 009 0.15 0.5 1.5 6.0 1680 124
42.0 1.2 582 010 009 015 0.15 1.5 6.0 1680 124
43.0 1.2 582 010 009 015 0.15 1.5 6.0 1680 124
44.0 1.2 9.3 010 009 015 0.15 1.5 6.0 1680 124
45.0 16 1463 010 009 010 0.15 1.2 6.0 240 124
46.0 28 2023 010 009 010 015 1.2 6.0 240 124
47.0 40 2346 010 009 010 0.15 1.2 6.0 240 124
48.0 41 2346 010 009 010 015 1.2 6.0 240 124
490.0 42 2346 010 009 010 015 1.2 6.0 240 124
50.0 42 2346 010 009 010 015 1.2 6.0 240 124
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51.0 43 2346 010 009 010 015 1.2 6.0 240 124
52.0 44 2346 010 009 010 015 1.2 6.0 240 124
53.0 44 2060 010 009 010 015 1.2 6.0 240 124
54.0 54 1562 010 008 020 0.15 1.4 6.0 240 124
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LPile for Windows, Version 2022-12.007

Analysis of Individual Piles and Drilled Shafts
Subjected to Lateral Loading Using the p-y Method
©® 1985-2022 by Ensoft, Inc.

All Rights Reserved

This copy of LPile is being used by:

CTL Engineering, Inc.

CTL Engineering, Inc.

Serial Number of Security Device: 224802699

This copy of LPile is licensed for exclusive use by:

CTL ENGINEERING INC, Columbus, OH

Use of this software by employees of CTL ENGINEERING INC

other than those of the office site in Columbus, OH
is a violation of the software license agreement.

Path to file locations:
\PROJECT\2023\CLE-05\23050013CLE_Mott MacDonald _ CUY 71 10 @7SW\Reports\LPILE\

Name of input data file:
24.6.3 B-004-0-24 Rear Abutment.lpl2d

Name of output report file:
24.6.3 B-004-0-24 Rear Abutment.lpl2o

Name of plot output file:
24.6.3 B-004-0-24 Rear Abutment.lpl2p

Name of runtime message file:
24.6.3 B-004-0-24 Rear Abutment.lpl2r

Date: June 3, 2024 Time: 10:41:23



Project Name: CUY-71-10.07 SW

Job Number: 23050013CLE

Client: Ohio Department of Transportation
Engineer: CTL Engineering, Inc.

Description: Rear Abutment - Lateral Analysis

Computational Options:
- Conventional Analysis

Engineering Units Used for Data Input and Computations:
- US Customary System Units (pounds, feet, inches)

Analysis Control Options:

- Maximum number of iterations allowed = 500
- Deflection tolerance for convergence = 1.0000E-05 in
- Maximum allowable deflection = 100.0000 in

- Number of pile increments = 100

Loading Type and Number of Cycles of Loading:
- Static loading specified

- Use of p-y modification factors for p-y curves not selected

- Analysis uses layering correction (Method of Georgiadis)

- Analysis includes loading by multiple distributed lateral loads acting on pile
- Loading by lateral soil movements acting on pile not selected

- Input of shear resistance at the pile tip not selected

- Input of moment resistance at the pile tip not selected

- Computation of pile-head foundation stiffness matrix not selected

- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Output Options:
- Output files use decimal points to denote decimal symbols.
- Values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.
- Printing Increment (nodal spacing of output points) = 1



- No p-y curves to be computed and reported for user-specified depths
- Print using wide report formats

Number of pile sections defined = 1
Total length of pile = 53.700 ft
Depth of ground surface below top of pile = 3.5000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile. A summary of values of pile diameter vs. depth follows.

Depth Below Pile
Point Pile Head Diameter
No. feet inches
1 0.000 10.1000
2 53.700 10.1000

Pile Section No. 1:

Section 1 is a H strong axis steel pile
Length of section 53.700000 ft
Pile width = 10.100000 in

The soil profile is modelled using 7 layers
Layer 1 is stiff clay without free water

3.500000 ft
9.200000 ft

Distance from top of pile to top of layer
Distance from top of pile to bottom of layer

Effective unit weight at top of layer = 125.000000 pcf
Effective unit weight at bottom of layer = 125.000000 pcf
Undrained cohesion at top of layer = 2625. psf
Undrained cohesion at bottom of layer = 2625. psf

Epsilon-50 at top of layer = 0.005000



Epsilon-50 at bottom of layer = 0.005000

Layer 2 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer = 9.200000 ft

Distance from top of pile to bottom of layer = 18.200000 ft

Effective unit weight at top of layer = 132.000000 pcf
Effective unit weight at bottom of layer = 132.000000 pcf
Friction angle at top of layer = 38.200000 deg.
Friction angle at bottom of layer = 38.200000 deg.
Subgrade k at top of layer =  225.000000 pci
Subgrade k at bottom of layer =  225.000000 pci

Layer 3 is stiff clay without free water

Distance from top of pile to top of layer = 18.200000 ft
Distance from top of pile to bottom of layer = 23.200000 ft
Effective unit weight at top of layer = 125.000000 pcf
Effective unit weight at bottom of layer = 125.000000 pcf
Undrained cohesion at top of layer = 2875. psf
Undrained cohesion at bottom of layer = 2875. psf
Epsilon-50 at top of layer = 0.005000
Epsilon-50 at bottom of layer = 0.005000

Layer 4 is stiff clay without free water

Distance from top of pile to top of layer = 23.200000 ft
Distance from top of pile to bottom of layer = 33.200000 ft
Effective unit weight at top of layer = 135.000000 pcf
Effective unit weight at bottom of layer = 135.000000 pcf
Undrained cohesion at top of layer = 5563. psf
Undrained cohesion at bottom of layer = 5563. psf
Epsilon-50 at top of layer = 0.004000

Epsilon-50 at bottom of layer = 0.004000

Layer 5 is stiff clay without free water

Distance from top of pile to top of layer = 33.200000 ft
Distance from top of pile to bottom of layer = 44.200000 ft
Effective unit weight at top of layer = 140.000000 pcf
Effective unit weight at bottom of layer = 140.000000 pcf
Undrained cohesion at top of layer = 6460. psf
Undrained cohesion at bottom of layer = 6460. psf
Epsilon-50 at top of layer = 0.004000
Epsilon-50 at bottom of layer = 0.004000

Layer 6 is sand, p-y criteria by Reese et al., 1974



Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
Effective unit weight at top of layer
Effective unit weight at bottom of layer
Friction angle at top of layer

Friction angle at bottom of layer

Subgrade k at top of layer

Subgrade k at bottom of layer

Layer 7 is weak rock, p-y criteria by Reese, 1997

Distance from top of pile to top of layer
Distance from top of pile to bottom of layer
Effective unit weight at top of layer
Effective unit weight at bottom of layer
Uniaxial compressive strength at top of layer
Uniaxial compressive strength at bottom of layer
Initial modulus of rock at top of layer
Initial modulus of rock at bottom of layer
RQD of rock at top of layer

RQD of rock at bottom of layer

k rm of rock at top of layer

k rm of rock at bottom of layer

44 .200000
53.700000
132.000000
132.000000
37.750000
37.750000
225.000000
225.000000

53.700000
60.000000
155.000000
155.000000
120.280000
120.280000
10800.
10800.
0.0000
0.0000
0.0005000
0.0005000

(Depth of the lowest soil layer extends 6.300 ft below the pile tip)

*¥*** Warning - Possible Input Data Error ****

ft
ft
pcf
pcf
deg.
deg.
pci
pci

Values entered for effective unit weight of rock were outside the limits of

50 pcf to 150 pcf.

The maximum input value, in layer

This data may be erroneous. Please check your data.

Layer Soil Type Layer Effective

Num. Name Depth Unit Wt.
(p-y Curve Type) ft pcf

1 Stiff Clay 3.5000 125.0000

w/o Free Water 9.2000 125.0000

2 Sand 9.2000 132.0000

(Reese, et al.) 18.2000 132.0000

3 Stiff Clay 18.2000 125.0000

1, for effective unit weight = 155.00 pcf

Angle of
Friction
deg.

38.2000
38.2000

Uniaxial E50
qu RQD % or
psi krm
-- -- 0.00500
-- -- 0.00500
-- -- 0.00500

225.0000
225.0000

Rock Mass
Modulus
psi



w/o Free Water 23.2000 125.0000 2875. -- -- -- 0.00500 --

4 Stiff Clay 23.2000 135.0000 5563. -- -- -- 0.00400 --
w/o Free Water 33.2000 135.0000 5563. -- -- -- 0.00400 --
5 Stiff Clay 33.2000 140.0000 6460. -- -- -- 0.00400 --
w/o Free Water 44.2000 140.0000 6460. -- -- -- 0.00400 --
6 Sand 44,2000 132.0000 -- 37.7500 -- -- -- 225.0000
(Reese, et al.) 53.7000 132.0000 -- 37.7500 -- -- -- 225.0000
7 Weak 53.7000 155.0000 -- -- 120.2800 0.00 5.00E-04 --
Rock 60.0000 155.0000 -- -- 120.2800 0.00 5.00E-04 --

Distributed lateral load intensity for Load Case 1 defined using 2 points

Point Depth X Dist. Load
No. ft 1b/in

1 0.000 0.000

2 53.700 0.000

Distributed lateral load intensity for Load Case 2 defined using 2 points

Point Depth X Dist. Load
No. ft 1b/in

1 0.000 0.000

2 53.700 0.000

Number of loads specified = 2

Load Load Condition Condition Axial Thrust Compute Top y Run Analysis
No. Type 1 2 Force, lbs vs. Pile Length



1 1 Vv 8600. lbs M 0.0000 in-lbs 0.0000000 Yes
2 1 VvV = 3600. lbs M = 0.0000 in-lbs 310000. Yes

= shear force applied normal to pile axis

= bending moment applied to pile head

lateral deflection normal to pile axis

= pile slope relative to original pile batter angle

= rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

T 2T <
1

Axial thrust force values were determined from pile-head loading conditions
Number of Pile Sections Analyzed =1

Pile Section No. 1:

Length of Section = 53.700000 ft
Flange Width = 10.100000 in
Section Depth = 12.400000 in
Flange Thickness = 0.420000 in

Web Thickness = 0.415000 in
Yield Stress of Pipe = 50.000000 ksi
Elastic Modulus = 29000. ksi
Cross-sectional Area = 13.281400 sq. in.
Moment of Inertia = 357.955969 in"4
Elastic Bending Stiffness = 10380723. kip-in”2
Plastic Modulus, Z = 64.6836461in"3
Plastic Moment Capacity = Fy Z = 3234.in-kip

Axial Structural Capacities:

Nom. Axial Structural Capacity = Fy As 664.070 kips
Nominal Axial Tensile Capacity = -664.070 kips

Number of Axial Thrust Force Values Determined from Pile-head Loadings = 2

Number Axial Thrust Force

Yes
Yes



0.000
310.000

Definition of Run Messages:

Y = part of pipe section has yielded.

Axial Thrust Force =

B

ending

Curvature

r

ad/in.

Be
Mol
in

Depth to

Axis
in

Max Total Run
Stress

ksi

Msg

.00000726
.00001451
.00002177
.00002902
.00003628
.00004353
.00005079
.00005804
.00006530
.00007255
.00007981
.00008706
.00009432

[OIGI ORI I ORI I OR G RO RGN

[OCGEORGRGE ORI ORI RO RG R ORGROEGR R ORI ORI R O R G]

.0001016
.0001088
.0001161
.0001233
.0001306
.0001378
.0001451
.0001524
.0001596
.0001669
.0001741
.0001814
.0001886
.0001959
.0002031
.0002104
.0002177
.0002249
.0002322
.0002394
.0002467
.0002539
.0002612
.0002684

0.000 kips
nding Bending
ment Stiffness
-kip kip-in2
.2231455 10368404.
4462911 10368404.
6694366 10368404.
8925822 10368404.
1157277 10368404.
3388733 10368404.
5620188 10368404.
7851644 10368404.
0083099 10368404.
2314555 10368404.
4546010 10368404.
6777466 10368404.
9008921 10368404.

1053. 10368404.
1128. 10368404.
1204. 10368404.
1279. 10368404.
1354. 10368404.
1429. 10368404.
1504. 10368404.
1580. 10368404.
1655. 10368404.
1730. 10368404.
1805. 10368404.
1881. 10368404.
1956. 10368404.
2031. 10368404.
2106. 10368404.
2181. 10368404.
2257. 10368404.
2332. 10368404.
2407. 10368404.
2482. 10368404.
2558. 10368404.
2633. 10368404.
2708. 10368404.
2783. 10368404.

[e) W) W)W e) We) o) W) o) We) I e) W e) Bie) Iie) W e) B ) Ie) I e) W o) B o) @) W e) B e ) Bie) Wi e ) Wi« ) B @) i @) W o) Wi« ) Wi @) Wi @) Wi e ) Wi ) @) Wi e ) W0 ) @) )

.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000

.2914109
.5828218
.8742327
.1656436
.4570546
.7484655
.0398764
.3312873
.6226982
.9141091
.2055200
.4969309
.7883419
.0797528
.3711637
.6625746
.9539855
.2453964
.5368073
.8282182
.1196292
.4110401
.7024510
.9938619
.2852728
.5766837
.8680946
.1595055
.4509165
.7423274
.0337383
.3251492
.6165601
.9079710
.1993819
.4907928
.7822037



[OGEORGCRGEORG RO EGRG R ORI EGRG R ORG RO BB BE OB G RO BB BE ORI ORI ORI OREG R ORI G BN ORI OB RGBT OB RO BRI BE O RN G RO BRI BE ORE ]

.0002757
.0002829
.0002975
.0003120
.0003265
.0003410
.0003555
.0003700
.0003845
.0003990
.0004135
.0004280
.0004426
.0004571
.0004716
.0004861
.0005006
.0005151
.0005296
.0005441
.0005586
.0005731
.0005877
.0006022
.0006167
.0006312
.0006457
.0006602
.0006747
.0006892
.0007037
.0007182
.0007328
.0007473
.0007618
.0007763
.0007908
.0008053
.0008198
.0008343
.0008488
.0008633
.0009214
.0009794
.0010375
.0010955
.0011536
.0012116
.0012696
.0013277
.0013857
.0014438

2858.
2928.
2999.
3021.
3040.
3056.
3070.
3082.
3093.
3103.
3112.
3120.
3127.
3134.
3140.
3145.
3150.
3155.
3159.
3163.
3166.
3170.
3173.
3176.
3178.
3181.
3183.
3185.
3187.
3189.
3191.
3193.
3194.
3196.
3197.
3198.
3200.
3201.
3202.
3203.
3204.
3205.
3208.
3211.
3213.
3215.
3217.
3218.
3220.
3221.
3222.
3223.

10368404.
10348570.
10080823.
9684237.
9310052.
8960890.
8634885.
8330213.
8044662.
7777011.
7525754.
7289432.
7066747.
6856759.
6658466 .
6470840.
6293142.
6124687.
5964835.
5812939.
5668221.
5530500.
5399164.
5273715.
5154005.
5039313.
4929728.
4824527 .
4723819.
4627044,
4534162.
4444907 .
4358966.
4276362.
4196694.
4119918.
4045958.
3974476.
3905461.
3838846.
3774417.
3712034.
3481857.
3278379.
3097258.
2934942.
2788705.
2656366.
2535861.
2425878.
2324910.
2232060.

[e) )W) NN e) INe) o) NN e) Ie) Ne) I e) W e) o) Mo NN e) B ) Ie) W e) I e) B o) Ie) B o) B e ) Bie) Wi ) Wi« ) Wi @) i @) Wil o) Wi e ) Bl @) Wi e ) Wi« ) Wi @) @) Wi o) Wi ) Wi @) Wi e ) Wi e ) Wi @) i @) Wi o) B ) Bl @) Wi @) Wi e ) B @) i@ ) Wi o) Wi ) Bl @) B )}

.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000
.2000000

49.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.

0736147
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
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Axial Thrust Force = 310.000 kips

Bending Bending Bending Depth to Max Total Run
Curvature Moment Stiffness N Axis Stress Msg
rad/in. in-kip kip-in2 in ksi
0.00000526 54.5669469 10368404. 159.1333182 24.2777037
0.00001053 109.1338938 10368404. 82.6666591 25.2144945
0.00001579 163.7008407 10368404. 57.1777727 26.1512853
0.00002105 218.2677876 10368404. 44.4333295 27.0880761
0.00002631 272.8347345 10368404. 36.7866636 28.0248669
0.00003158 327.4016814 10368404. 31.6888864 28.9616577
0.00003684 381.9686283 10368404. 28.0476169 29.8984485
0.00004210 436.5355752 10368404. 25.3166648 30.8352393
0.00004737 491.1025221 10368404. 23.1925909 31.7720301
0.00005263 545.6694690 10368404. 21.4933318 32.7088206
0.00005789 600.2364159 10368404. 20.1030289 33.6456114
0.00006315 654.8033628 10368404. 18.9444432 34.5824022
0.00006842 709.3703097 10368404. 17.9641014 35.5191931
0.00007368 763.9372566 10368404. 17.1238084 36.4559841
0.00007894 818.5042035 10368404. 16.3955545 37.3927749
0.00008420 873.0711504 10368404. 15.7583324 38.3295655
0.00008947 927.6380973 10368404. 15.1960775 39.2663563
0.00009473 982.2050442 10368404. 14.6962955 40.2031471
0.00009999 1037. 10368404. 14.2491220 41.1399381
0.0001053 1091. 10368404. 13.8466659 42.0767288
0.0001105 1146. 10368404. 13.4825390 43.0135196
0.0001158 1200. 10368404. 13.1515145 43.9503102
0.0001210 1255. 10368404. 12.8492747 44 .8871012
0.0001263 1310. 10368404. 12.5722216 45.8238920
0.0001316 1364. 10368404. 12.3173327 46.7606828
0.0001368 1419. 10368404. 12.0820507 47.6974736
0.0001421 1473. 10368404. 11.8641970 48.6342644
0.0001474 1528. 10368404. 11.6619042 49.5710553
0.0001526 1578. 10339437. 11.4858212 50.0000000 Y
0.0001579 1609. 10189827. 11.3744214 50.0000000 Y
0.0001631 1628. 9981616. 11.3003681 50.0000000 Y
0.0001684 1647. 9779296. 11.2342250 50.0000000 Y
0.0001737 1664. 9582867. 11.1751191 50.0000000 Y
0.0001789 1681. 9392316. 11.1222732 50.0000000 Y
0.0001842 1696. 9207617. 11.0749914 50.0000000 Y
0.0001895 1711. 9028731. 11.0326475 50.0000000 Y
0.0001947 1724. 8855278. 10.9948578 50.0000000 Y
0.0002000 1737. 8687331. 10.9610513 50.0000000 Y
0.0002052 1750. 8524828. 10.9307656 50.0000000 Y
0.0002158 1773. 8214830. 10.8797500 50.0000000 Y
0.0002263 1793. 7924030. 10.8393514 50.0000000 Y
0.0002368 1812. 7651243. 10.8075432 50.0000000 Y
0.0002474 1829. 7394765. 10.7830580 50.0000000 Y
0.0002579 1845. 7153603. 10.7644971 50.0000000 Y
0.0002684 1859. 6926571. 10.7508748 50.0000000 Y
0.0002789 1872. 6712583. 10.7413783 50.0000000 Y



0.0002895 1885. 6510691. 10.7352991 50.0000000 Y
0.0003000 1896. 6319738. 10.7322832 50.0000000 Y
0.0003105 1906. 6139179. 10.7316369 50.0000000 Y
0.0003210 1916. 5968144. 10.7330606 50.0000000 Y
0.0003316 1925. 5805978. 10.7361977 50.0000000 Y
0.0003421 1933. 5651924. 10.7408902 50.0000000 Y
0.0003526 1941. 5505583. 10.7467357 50.0000000 Y
0.0003631 1949. 5366377. 10.7535835 50.0000000 Y
0.0003737 1956. 5233721. 10.7613688 50.0000000 Y
0.0003842 1962. 5107210. 10.7699143 50.0000000 Y
0.0003947 1968. 4986484. 10.7790477 50.0000000 Y
0.0004052 1974. 4871166. 10.7886708 50.0000000 Y
0.0004158 1979. 4760910. 10.7986937 50.0000000 Y
0.0004263 1985. 4655406. 10.8090336 50.0000000 Y
0.0004368 1989. 4554308. 10.8196903 50.0000000 Y
0.0004473 1994. 4457353, 10.8306065 50.0000000 Y
0.0004579 1998. 4364349. 10.8416630 50.0000000 Y
0.0004684 2002. 4275081. 10.8527969 50.0000000 Y
0.0004789 2006. 4189351. 10.8639488 50.0000000 Y
0.000489%4 2010. 4106823. 10.8752763 50.0000000 Y
0.0005000 2014. 4027410. 10.8866277 50.0000000 Y
0.0005105 2017. 3951016. 10.8978707 50.0000000 Y
0.0005210 2020. 3877348. 10.9091786 50.0000000 Y
0.0005315 2023. 3806306. 10.9204692 50.0000000 Y
0.0005421 2026. 3737874. 10.9315424 50.0000000 Y
0.0005526 2029. 3671653. 10.9428003 50.0000000 Y
0.0005631 2032. 3607809. 10.9537927 50.0000000 Y
0.0005736 2034. 3546037. 10.9648111 50.0000000 Y
0.0005842 2037. 3486351. 10.9756605 50.0000000 Y
0.0005947 2039. 3428578. 10.9864537 50.0000000 Y
0.0006052 2041. 3372679. 10.9971025 50.0000000 Y
0.0006157 2043. 3318515. 11.0076839 50.0000000 Y
0.0006263 2045. 3266077. 11.0180783 50.0000000 Y
0.0006684 2053. 3071588. 11.0586177 50.0000000 Y
0.0007105 2059. 2898615. 11.0972480 50.0000000 Y

Nominal
Load Axial Moment
No. Thrust Capacity
kips in-kips
1 0.00000000 3223.
2 310.0000000000 2059.

Note that the values in the above table are not factored by a strength
reduction factor for LRFD.

The value of the strength reduction factor depends on the provisions of the



LRFD code being followed.

The above values should be multiplied by the appropriate strength reduction
factor to compute ultimate moment capacity according to the LRFD structural

design standard being followed.

Top of Equivalent

Layer Top Depth Same Layer
Layer Below Below Type As
No. Pile Head Grnd Surf Layer
ft ft Above
1 3.5000 0.00 N.A
2 9.2000 6.9911 No
3 18.2000 33.1204 No
4 23.2000 21.3284 Yes
5 33.2000 27.4387 Yes
6 44,2000 22.2324 No
7 53.7000 50.2000 No

Layer is
Rock or
is Below

Rock Layer

No
No
No
No
No
No
Yes

Fo
Integral
for Layer

lbs

60811.
653141.
762201.

1183372.
1721527.
N.A.

F1
Integral
for Layer

lbs

60811.

592330.
109060.
421171.
538155.
3040701.
N.A.

Notes: The F@ integral of Layer n+l equals the sum of the FO and F1 integrals
for Layer n. Layering correction equivalent depths are computed only
for soil types with both shallow-depth and deep-depth expressions for
peak lateral load transfer. These soil types are soft and stiff clays,

non-liquefied sands, and cemented c-

phi soil.

Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 1

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head
Applied moment at pile head
Axial thrust load on pile head

Depth Deflect. Bending Shear
X y Moment Force
feet inches in-1bs 1bs

Slope
S
radians

Distrib.
Lat. Load
1b/inch

0.00 0.2696 -5.54E-08 8600.

-0.00392

8600.0 1bs
0.0 in-1bs
0.0 1bs
Total Bending Soil Res. Soil Spr.
Stress Stiffness p Es*H
psi* 1b-in”2 1b/inch 1b/inch
7.82E-10 1.04E+10 0.00 0.00
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.5370
.0740
.6110
.1480
.6850
.2220
.7590
.2960
.8330
.3700
.9070
.4440
.9810
.5180
.0550
.5920
.1290
.6660
.2030
.7400
.2770
.8140
.3510
.8880
.4250
.9620
.4990
.0360
.5730
.1100
.6470
.1840
.7210
.2580
.7950
.3320
.8690
. 4060
.9430
.4800
.0170
.5540
.0910
.6280
.1650
.7020
.2390
.7760
.3130
.8500
.3870
.9240
.4610

(<]
(<]
(<]
(<]
(<]
(<]
(<]
(<]

5.

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

|
(]
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.2444
.2194
.1948
.1709
.1479
.1260
.1054
.08634
.06904
.05360
.04009
.02853
.01891
.01113
.00507
47E-04
00265
00476
00598
00652
00654
00618
00559
00486
00408
00330
00258
00193
.00138

[ORGROECCEONG]

.31E-04
.81E-04
.23E-04
.46E-04
.74E-05
.64E-05
.43E-05
.32E-05
.45E-05
.49E-05
.30E-06
.44E-06
.37E-08
.49E-07
.45E-07
.38E-07
.27E-07
.15E-07
.57E-09
.37E-08
.62E-08
.54E-08
.35E-08
.05E-09

55418.
110837.
166255.
221674.
277092.
332510.
387929.
431778.
463423.
482393.
488402.
481370.
461450.
429084.
385096.
330973.
270687.
220014.
172628.
129740.

92143.

60247.

34115.

13532.

-1934.
-12864.
-19923.
-23805.
-25191.
-24708.
-22909.
-20252.
-17100.
-13715.

-8936.

-4768.

-1881.

-231.905
502.9406
682.0300
588.6636
404.2356
222.1846

75.5495

1.0490
-24.738
-25.552
-17.573

-9.169

-3.336

-0.265

0.8694

0.9760

-7
-84
-40

-7

177.
345.
450.
507.
633.
694.
547.
351.
184.
70.
6.

-2
-2
-2
-1

[
1

1
[
[
Q.
-0.

8600.
8600.
8600.
8600.
8600.
8600.
7702.
5858.
3927.
1938.
9.352
2091.
4057.
5924.
7613.
8877.
8609.
7608.
7004.
6245.
5392.
4502.
3625.
2797.
2048.
1396.
8.923
8.780
0.086
0722
7491
7189
2551
4622
1889
3978
9635
9703
9137
6514
1.555
8.436
5.503
7.158
7.781
2.064
.5559
L2712
.1047
.6909
.3263
09630
01337

-0.00390
-0.00385
-0.00376
-0.00364
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are computed only for elastic sections only and do not equal the actual

stresses in concrete and steel. Stresses in concrete and steel may be inter-
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magnitude of bending moment developed in the pile.

Output Summary for Load Case No. 1:

Pile-head deflection = 0.26964462 inches

Computed slope at pile head = -0.0039173 radians

Maximum bending moment = 488402. inch-1lbs

Maximum shear force = -8877. 1bs

Depth of maximum bending moment = 5.90700000 feet below pile head
Depth of maximum shear force = 8.59200000 feet below pile head
Number of iterations = 24

Number of zero deflection points = 11

Pile deflection at ground = 0.11529836 inches

Pile-head Deflection vs. Pile Length for Load Case 1

Boundary Condition Type 1, Shear and Moment

Shear = 8600. lbs

Moment = 0. in-1bs

Axial Load = 0. lbs

Pile Pile Head Maximum Maximum

Length Deflection Moment Shear
feet inches 1n-1bs 1bs
53.70000 0.26964462 488402. -8877.
51.01500 0.25749629 473387. -8758.
48.33000 0.28012244 498369. -9078.
45.64500 0.26503661 482254. -8860.
42.96000 0.28241765 500903. -8932.
40.27500 0.26430667 481593. -8641.
37.59000 0.27556231 494120. -8959.
34.90500 0.28303034 501712. -9104.
32.22000 0.26200213 478676. -8792.
29.53500 0.26237273 479690. -8953.
26.85000 0.28048487 497974. -9121.
24.16500 0.27068827 488069. -9103.
21.48000 0.27363255 491313. -8985.
18.79500 0.26845208 486002 . -8977.
16.11000 0.26830161 484644. -9026.
13.42500 0.28016849 491425. -9560.
10.74000 0.44387112 467671. -13063.

Computed Values of Pile Loading and Deflection



for Lateral Loading for Load Case Number 2

Pile-head conditions are Shear and Moment (Loading Type 1)

Shear force at pile head
Applied moment at pile head
Axial thrust load on pile head

Depth Def

feet in
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are computed only for elastic sections only and do not equal the actual

stresses in concrete and steel. Stresses in concrete and steel may be inter-

polated from the output for nonlinear bending properties relative to the
magnitude of bending moment developed in the pile.

Output Summary for Load Case No.

Pile-head deflection
Computed slope at pile head
Maximum bending moment
Maximum shear force

Depth of maximum bending moment
Depth of maximum shear force
Number of iterations
Number of zero deflection points
Pile deflection at ground

= 0.08072474
= -0.0013658
= 205012.
= -5089.
= 4.83300000
= 7.51800000
= 18
11
= 0.02811140

inches
radians
inch-1bs
lbs

feet below pile head
feet below pile head

inches

vs. Pile Length for Load Case 2

Boundary Condition Type 1, Shear and Moment

Shear = 3600. 1bs

Moment = 0. in-1bs

Axial Load = 310000. lbs

Pile Pile Head Maximum Maximum

Length Deflection Moment Shear
feet inches 1n-1bs 1bs
53.70000 0.08072474 205012. -5089.
51.01500 0.07497141 197638. -4960.
48.33000 0.08528638 211483. -5213.
45.64500 0.07835002 202609. -5053.
42.96000 0.08659122 212907. -5182.
40.27500 0.07896682 201933. -4972.
37.59000 0.08363677 208843. -5178.
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34.90500 0.08687048 213300. -5267.
32.22000 0.07741895 200115. -5077.
29.53500 0.07751441 200976. -5143.
26.85000 0.08523104 211208. -5302.
24.16500 0.08104469 205694. -5255.
21.48000 0.08277791 207505. -5228.
18.79500 0.08054176 204446. -5192.
16.11000 0.07993318 203715. -5237.
13.42500 0.08339769 208024. -5324.
10.74000 0.09164860 205316. -6086.

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, 1lbs, and Load 2 = Moment, M, in-1bs

Load Type 2: Load 1 = Shear, V, 1lbs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, 1lbs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.

Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-1lbs

Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load Load Axial Pile-head Pile-head Max Shear Max Moment

Case Type Pile-head Type Pile-head Loading Deflection Rotation in Pile in Pile
No. 1 Load 1 2 Load 2 1bs inches radians lbs in-1bs
1 V, 1b 8600. M, in-1b 0.00 0.00 0.2696 -0.00392 -8877. 488402.
2 V, 1b 3600. M, in-1b 0.00 310000. 0.08072 -0.00137 -5089. 205012.

Maximum pile-head deflection = 0.2696446206 inches
Maximum pile-head rotation -0.0039173188 radians = -0.224446 deg.

The analysis ended normally.



Project: CUY-71-10.07 SW
Project No: 23050013CLE
June 10, 2024

L-PILE Soil Parameters (Boring B-004-0-23 Rear Abutment)

General Comments:
- No groundwater encountered in test boring
- Bottom of pile cap (top of pile in LPILE analysis) at elevation 800.0 feet
- Pile driven to refusal on underlying bedrock (depth of 53.7 feet)
- - The upper 3.5 feet of passive soil resistance is ignored

From 796.5 to 790.8’ (3.5’ to 9.2°)

Soil Classification — A-6a

Use soil type — Stiff Clay without Free Water (Reese)

Effective Unit Weight (pcf) = 125 pcf

Undrained Cohesion (psf) = 2,625 psf

Use Strain Factor Kim = 0.005 (From L-pile Technical Manual Table 3-4, stiff clay)

From 790.8° to 781.8 (9.2’ to 18.2”)

Soil Classification — A-3a

Use soil type — Sand (Reese)

Effective Unit Weight (pcf) = 132 pcf

Friction Angle = 38.2 degrees

Use Non-Default k (Ib/in®) = 225 pci (From L-pile Technical Manual Table 3.7, Dense above
Water Table)

From 781.8° to 776.8° (18.2° to 23.2°)

Soil Classification — A-4a (cohesive)

Use soil type — Stiff Clay without Free Water (Reese)

Effective Unit Weight (pcf) = 125 pcf

Undrained Cohesion (psf) = 2,875 psf

Use Strain Factor Kim = 0.005 (From L-pile Technical Manual Table 3-4, stiff clay)

From 776.8° to 766.8° (23.2° to 33.2°)

Soil Classification — A-4a (cohesive)

Use soil type — Stiff Clay without Free Water (Reese)

Effective Unit Weight (pcf) = 135 pcf

Undrained Cohesion (psf) = 5,563 psf

Use Strain Factor Kim = 0.004 (From L-pile Technical Manual Table 3-4, hard clay)

From 766.8° to 755.8° (33.2° to 44.2°)
Soil Classification — A-4a (cohesive)
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Use soil type — Stiff Clay without Free Water (Reese)

Effective Unit Weight (pcf) = 140 pcf

Undrained Cohesion (psf) = 6,460 psf

Use Strain Factor Kim = 0.004 (From L-pile Technical Manual Table 3-4, hard clay)

From 755.8° to 746.3° (44.2° to 53.7°)

Soil Classification — A-2-4

Use soil type — Sand (Reese)

Effective Unit Weight (pcf) = 132 pcf

Friction Angle = 37.75 degrees

Use Non-Default k (Ib/in*) = 225 pci (From L-pile Technical Manual Table 3.7, Dense above
Water Table)

Below 746.3° (53.7°)

Use soil type — Weak Rock (Reese)

Effective Unit Weight (pcf) = 155 pcf

Compressive strength (qu) = 120.28 psi (17.32 ksf)

Initial Rock Modulus (E:) = 10,800 psi (Per ODOT OGE, interpolated from Very Weak)
RQD =0%

Use Strain Factor Kim = 0.0005 (From L-pile Technical Manual Equation 3-136)

P-y Modification Factors

No P-y factors applied, center-to-center spacing of piles greater than 3.75 times the width of the
pile.

Width of HP10x42 pile = 10.1 inches (0.84 feet)

Pile center-to-center spacing in plan view = 5.0 feet
Pile center-to-center spacing in profile view = 4.75 feet
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