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REPORT
OF
SUBSURFACE EXPLORATION
FOR
BRIDGE AND MSE RETAINING WALLS
SR 823 OVER PORTSMOUTH - MINFORD ROAD
SCI-823-0.00 PORTSMOUTH BYPASS
SCIOTO COUNTY, OHIO

1.0 INTRODUCTION

This report includes the findings of evaluations of foundations and mechanically stabilized earth
(MSE) retaining walls for the structure at the above-referenced location of the project. The
findings included in this report pertain to the structure at the intersection of the proposed SR 823
and Portsmouth — Minford Road only. The findings of other structure evaluations will be
submitted in separate documents.

The project consists in part of placing two structures for the proposed SR 823 over Portsmouth —
Minford Road (SR 139). The two structures as planned, are two-span structures using MSE
walls to hold back the roadway embankments and contain the abutments.

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

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

2.0 GENERAL PROJECT INFORMATION

It is understood that the plan location of the bridge structure for proposed SR 823 over
Portsmouth — Minford Road (SR 139) has not changed from the approved location, as shown on
the Plan and Profile drawing in Appendix I. It is understood that MSE walls will be placed at
approximate stations 483497 and 486+15 to contain the abutments and hold back the roadway
embankment for proposed SR 823, Furthermore, it is understood that pile foundations will be
used to support the abutments of the proposed structures.

Based upon the structure plan and profile drawing, it is assumed that the maximum height of the
embankment at stations 483+97 (Rear Abutment) and 486+15 (Forward Abutment) will be
approximately 65 and 61 feet, respectively. Those heights are based upon the maximum
difference between the proposed grade and the approximate existing grade along the Portsmouth
— Minford Road (SR 139).
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The analyses and recommendations presented in this report have been made on the basis of the
foregoing information. If the proposed locations or structural concept are changed or differ from
that assumed, DLZ should be informed of the changes so that recommendations and conclusions
presented in this report may be revised as necessary.

3.0 FIELD EXPLORATION

The field exploration consisted in part of three final and five preliminary structural borings.
Borings B-10 through B-12 were drilled for the final bridge plan, essentially consisting of
proposed SR 823 passing over the Portsmouth — Minford Road (SR 139). The borings were
drilled between June 20 and 28, 2006. Preliminary structural borings (TR-15 through TR-19)
were drilled for a previous design configuration. The preliminary borings were drilled between
July 9, 2004 and February 23, 2005. A boring plan is presented in Appendix I. Boring logs for
borings TR-15 through TR-19, and B-10 through B-12 are presented in Appendix II
Information concerning the drilling procedures is also presented in Appendix IL

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

4.0 FINDINGS
4.1  Geology of the Site

The area of this structure is characterized by gently sloping to steeply sloping
topography. The project area is located in the Shawnee-Mississippian Plateau of the
unglaciated portion of the Appalachian Plateau Physiographic Region., The Shawnee-
Mississippian Plateau is characterized by Devonian aged to Pennsylvanian aged rocks
and contains residual colluvial, glacial, alluvial, and lacustrine soils.

The genesis of the soils varies across the site. Soils at the rear abutment location are
composed primarily of residual and colluvial soils. These soils are generally thin,
covering moderate to steep slopes. At the forward abutment residual and colluvial soils
were also encountered. Lacustrine soils have also been encountered on this project.
However, no lacustrine soils were encountered in borings near this proposed structure.
Bedrock within the structure area is primarily sandstone of the Logan Formation of

- Mississippian age. Bedrock of the Pennsylvanian Breathitt Formation can be found at the
top of the slopes to the north and south of the structures roughly above elevation 880. In
the area of the structure, the bedrock was covered by a relatively thin soil overburden
ranging in thickness between 4.0 and 9.2 feet.

4.2  Subsurface Conditions
The following sections present the generalized subsurface conditions encountered by the

borings. For more detailed information, refer to the boring logs presented in Appendix IL.
Laboratory test results are presented on the boring logs and also in Appendix III.
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4.2.1 Soil Conditions

The results of this investigation indicated that soil conditions at the site were
somewhat uniform. In general, the subsoil stratigraphy consisted of shallow
surficial materials consisting of topsoil underlain by native cohesive and granular
soil deposits and sandstone.

Borings TR-15, TR-16, and B-10 were drilled for the west abutment. Borings
TR-18 and TR-19 were drilled for the east abutment, while borings TR-17, B-11,
and B-12 were drilled for the piers. Borings TR-16, TR-18, TR-19, and B-10
through B-12 are considered most representative of the soil and bedrock in the
area of the proposed structures. However, borings TR-15 and TR-17 are included
for informational purposes.

All borings except boring TR-16 encountered surficial material consisting of 2 to
12 inches of topsoil. Boring TR-16 encountered native soil at the ground surface
level. All borings encountered native cohesive and granular soil deposits below
the surficial material or the ground surface. The cohesive deposits consisted
mainly of medium stiff to very stiff sandy silt (A-4a) and medium stiff to stiff silt
(A-4b), while the granular soil deposits consisted mainly of loose to medium
dense gravel with sand (A-2-4), loose to very dense sandy silt (A-4a), and
medium dense silt (A-4b). The native soil deposits extended to an approximate
depth ranging between 4.0 and 9.2 feet below the ground surface where bedrock
was encountered.

4.2.2 Bedrock Conditions

In the area of the proposed structure, bedrock was encountered in all borings. The
bedrock consisted mainly of medium hard to hard, slightly weathered, slightly to
moderately fractured sandstone. The amount of rock recovered in each core run
varied between 78 and 100 percent with an average of 95 percent. The rock
quality designation (RQD) of the bedrock ranged between 57 and 97 percent with
an average of 80 percent indicating good rock.

Unconfined compressive strength of tested cores ranged between 9,709 and
11,829 pounds per square inch. The tested cores correspond to samples at depths
between 13.0 feet and 25.0 feet below the ground surface. A summary of the
unconfined compressive strength of the tested cores is shown in Table 1.

Table 1-Unconfined Compressive Strength Results

Boring Depth (ft) Unconéftill‘l:]:lgﬁlo?;gi;esswe
B-10 16.5-17.0 10,393
B-11 13.5-14.0 10,537
B-12 24.5-25.0 9,709
B-12 13.0-13.5 11,829
3




4.2.3 Groundwater Conditions

Seepage was encountered only in borings TR-15, TR-16, and TR-17 between
approximate depths of 6.0 and 7.0 feet. There were no measurable water levels in
the borings prior to rock coring. Water was used during rock coring and masked
any seepage zones that might exist in the rock. Measurable water levels were
present in all test borings except borings B-11 and TR-15 upon the completion of
coring between approximate depths of 1.6 and 28.5 feet.

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

5.0 CONCLUSIONS AND RECOMMENDATIONS

It is anticipated that the existing bridge will be constructed as described in Sections 1 and 2 of
this report. It is understood through comments from ODOT’s Office of Structural Engineering
that pipe piles will be used to support the abutments. The use of drilled shafts and spread
footings has also been considered to support the abutments. In addition, to support the piers,
spread footings and drilled shafts bearing on rock have been evaluated. Furthermore, the site is
well suited for the use of MSE walls to contain the abutments and hold back the roadway
embankment. Recommendations for the piles, drilled shafts, spread footings, and MSE walls are
presented in the following sections.

5.1

Bridge Foundation Recommendations
5.1.1 Rear and Forward Abutments

It is understood through comments from the ODOT Office of Structural
Engineering (OSE) that pipe piles are to be used to support the abutments. It is
understood that the abutments will be supported by steel pipe piles placed in
prebored holes 12 inches larger than the diameter of the pile and 5 feet deep into
bedrock. After installing the steel pipe pile in the prebored hole, grout or cement
should be placed in the void area around the pile in the prebored hole prior to
constructing the embankment granular fill (per OSE). Therefore, a pile sleeve
may not be required for the installation of the piles. However, consideration
should be given to the use of pile sleeves to mitigate down drag effects from
compaction and to protect the pile during the embankment and MSE wall
construction. The allowable pile capacity as per ODOT BDM 202.2.3.2.b may be
utilized in this configuration. Excessive lateral loading and uplift is not
anticipated to be a concern at this site. However, if these forces are determined to
be significant, longer socket lengths may be required.




Due to the relatively small rigidity of the steel pipe piles compared to drilled
shafts, the steel pipe piles are anticipated to provide low lateral resistance to
lateral earth pressures that can be induced in high embankment fills such as those
at the proposed structure. Therefore, the prebored and socketed steel pipe piles
foundation system may be a concern if significant lateral loads are present.

As mentioned above, drilled shafts have also been considered for the support of
the abutments. Due to the large amount of embankment fill, it appears that drilled
shafts socketed a minimum of 5 feet into competent rock will be well suited for
the support of the proposed structural abutments. The drilled shafts should be
straight (not belled) and may be designed based on an allowable bearing pressure
of 80 ksf (40 tsf).

It is recommended that skin friction in the overburden soil/fill and shallow rock
socket be neglected. The bearing surface should be clean and free of loose
material and water prior to placement of concrete. The drilled center-to-center
spacing of drilled shafts should generally be no less than 2.5 times their diameter.
A qualified representative or the Geotechnical Engineer should field verify that
the drilled shafts are founded on competent bearing materials and the installation
procedures meet specifications.

If adequate capacity cannot be developed with reasonable shaft diameter,
consideration should be given to the use of deeper rock sockets. Neglecting the
upper two feet of the socket, allowable sidewall shear stress/adhesion of 7,500
pounds per square foot may be used. If deeper sockets are used, the shafts should
be designed such that design loads are carried entirely by the socket resistance
ignoring any end bearing.

Precautions should be taken to permit the shafts to be drilled and the concrete
placed under relatively dry conditions. Some borings did encounter significant
seepage at this site. Water could flow into the drilled shafts during installation,
particularly below the stream level and within wet zones that may be present in
the rock or soil. It should be anticipated that materials across the site could vary
considerably and temporary casing will be required during the drilling and
concrete placement to seal out water seepage in the overburden and prevent cave-
in, During simultaneous concrete placement and casing removal operations,
sufficient concrete should be maintained inside the casing to offset the hydrostatic
head of any groundwater. Extreme care must be exercised during concrete
placement and removal of the casing so that soil intrusion is avoided.

Spread footings bearing in the MSE wall fill may also be considered to support
the abutments. As per the Bridge Design Manual (BDM) 204.6.2.1 an allowable
bearing capacity of 4 ksf may be used to design the footings. The MSE walls as
proposed will be founded on or near bedrock. As such, the anticipated
settlements of spread footings bearing on the fill are anticipated negligible.




3 ) .3

S I U B

{

3 2

o ) 3 ) 3

5.1.2 DPiers

Spread footings can be constructed on the rock encountered by the borings to
support the piers. Competent bedrock was generally encountered within two to
three feet of the soil-rock interface. Spread footings bearing on competent
bedrock may be designed using an allowable bearing capacity of 80 ksf (40 tsf).

Currently, lateral loading and uplift is not anticipated to be a concern at this site,
However, if spread footings cannot be used at the piers, drilled shafts may be
considered to support the piers. If drilled shafts are used to support the
foundation of the piers, a minimum of 5-foot deep socket into competent rock is
required. The drilled shafts should be straight (not belled) and may be designed
based on an allowable bearing pressure of 80 ksf (40 tsf).

It is recommended that skin friction in the overburden soil/fill and shallow rock
socket be neglected. The bearing surface should be clean and free of loose
material and water prior to placement of concrete. The drilled center-to-center
spacing of drilled shafts should generally be no less than 2.5 times their diameter.
A qualified representative or the Geotechnical Engineer should field verify that
the drilled shafts are founded on competent bearing materials and the installation
procedures meet specifications.

If adequate capacity cannot be developed with reasonable shaft diameter,
consideration should be given to the use of deeper rock sockets. Neglecting the
upper two feet of the socket, allowable sidewall shear stress/adhesion of 7,500
pounds per square foot may be used. If deeper sockets are used, the shafts should
be designed such that design loads are carried entirely by the socket resistance
ignoring any end bearing.

Precautions should be taken to ensure appropriate drilled shaft construction
practices are followed. See Section 5.1.1 for more information.

Table 2, on the following page summarizes the site conditions and foundation
recommendations. It should be noted that the bedrock surface varies widely
across the project area. The approximate bearing elevations presented below
indicate the elevations at the boring locations only. Variations in the elevation at
which competent bedrock is encountered should be anticipated.




I R

NS R Y B SR

Table 2-Summary of Foundation Recommendations

Existing Approximate -
Structural | Structure Ground Foundation Bearing Allow?ble
Element | /Boring Surface Type Elevation Beam'lg
Elevation (Feet) Capacity
(Feet)
Left/ Pipe Piles 618.3* Pile Capacity”
TR-19 633.0 Drilled Shafts 618.3* 80 ksf™
Rear Spread Footings MSE Fill** 4 ksf
Abutment Right / Pipe Piles 619.0% Pile Capacity”
THA8 631.3 Drilled Shafts 619.0% 80 kst~
Spread Footings MSE Fill** 4 kst
Left/ 632.7 Spread Footings 624. 7%+ 80 ksf
Pier B-i1 ) Drilled Shafts 619.7* 80 ksf™
Right/ 632.5 Spread Footings 624.0%%* 80 ksf
B-12 ’ Drilled Shafts 619.0% 80 ksf™
Left/ Pipe Piles 617.7% Pile Capacity”
TR-16 631.9 Drilled Shafts 617.7% 80 ksf™
Forward Spread Footings MSE Fill*# 4 ksf
Abutment Right / Pipe Piles 617.6% Pile Capacity”
210 632.6 Drilled Shafts 617.6* 80 ksf™
Spread Footings MSE Fill** 4 ksf

* Includes 5-foot socket into competent rock.
** Bearing elevation should be determined by a qualified engineer as the

foundation alternative is selected.

*** Assuming competent rock at the soil-rock interface.
*Pile capacity should conform to ODOT BDM 202.2.3.2.
™ End bearing capacity only.

52  Mechanically Stabilized Earth (MSE) Retaining Wall Recommendations

It is understood that MSE walls would be used to construct the embankments and contain
Recommendations for the MSE wall are presented in the following
sections, The MSE wall should be constructed per the recommendations presented in this
report and in conformance with the manufacturer’s specifications.

the abutments.

5.2.1 MSE Walls: General Information

An MSE retaining wall essentially consists of good quality backfill material with
layers of metal or plastic reinforcing that are attached to concrete facing panels.
The MSE wall and associated backfill should be constructed in accordance with
the specifications of the manufacturer of the MSE wall.

A global stability analysis and bearing capacity analysis were performed for the
MSE walls at this bridge location in accordance with ODOT and AASHTO
guidelines. The MSE walls were also analyzed for sliding and overturning. At
the time this report was prepared, it was understood that pipe piles socketed into

bedrock would be used at this site to support the bridge abutments.

If the

foundation type should change, DLZ should be informed so that the analyses may
be revised as necessary.
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Calculations for bearing capacity, sliding, and overturning as well as the results of
the global stability analyses are attached. Other external and internal stability
analyses are required for the design of an MSE wall, but are considered outside
the scope of this report. The parameters required to perform the stability analyses
are presented in Table 3 below. In accordance with ODOT guidelines, a unit
weight of 120 pcf and a friction angle of 34 degrees were selected for the backfill
material in the reinforced zone. However, the fill material used to construct the
roadway embankments is assumed to have a unit weight of 120 pcf and a friction
angle of 30 degrees. If the embankment fill material or backfill material for the
reinforcing zone has properties significantly different from these values, DLZ
should be informed so that the analyses may be revised as necessary.

Table 3-Soil Parameters Used in MSE Wall Stability Analyses

Unit Strength Parameters
Zone Soil Type Weight | Undrained Drained
(pef) c ¢ c' ¢'
Reinforced Fill | SomPacted o f g 34 | o | 34
Granular Fill
Compacted
Retained Soil Embankment 120 0 30 0 30
Fili
. . Medium
Foundation Soil 1 0 erngy | 120 | 0 | 20| o | 20
(Rear Abutment) Silt
Foundation Soil Very Soft to
(Forward Stiff Sandy 120 1000 | O 0 29
Abutment) Silt
Foundation Soil Compacted
(Undercut and pactec 120 0 [ 34| o 34
Granular Fill
Replace)

5.2.2 MBSE Wall Evaluations and Recommendations

The MSE wall at the rear abutment (station 483+97) is understood to be
approximately 65 feet high. The minimum required embedment depth for this
wall is or 3.0 feet assuming that the wall will be bearing on the native soil
deposits.

Borings TR-18 and TR-19 were drilled for the rear abutment location. These
borings generally encountered cohesionless silt (A-4b) and sandy silt (A-4a) to a
depth of 7.3 to 8.7 feet below the ground surface.

Bearing capacity, stability, and global stability calculations have been performed
assuming the above parameters. All calculated factors of safety for bearing
capacity, sliding, overturning, and global stability were above the minimum
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recommended values. Therefore, it is recommended that the MSE wall at the rear
abutment be built using a minimum embedment of 3.0 feet. Alternatively, soils
may be overexcavated to shallow bedrock and replaced with compacted, granular
fill to the leveling pad elevation. If soft or highly compressible soils are
encountered while excavating for the leveling pad, these soils should be removed
and replaced with compacted granular fill. The limits of the “remove and
replace” area should extend beyond the edge of the MSE wall/select granular
footprint by the depth of the aggregate base as per ODOT BDM Figure 330. The
compacted granular fill below the leveling pad should be aggregate base
conforming to CMS Item 304, In all cases, the thickness of the unreinforced
concrete leveling pad shall not be less than 6 inches conforming to BDM Item
204. For stability, calculations have indicated that a minimum reinforcement
length of 0.8H, or 54.8 feet, is required for stability of the proposed MSE wall at
this location.

It should be noted that variations in the topography will be encountered within the
proposed footprint of the proposed MSE wall, causing the bedrock elevation to
vary. Significant rock excavations may be required to accommodate the
reinforcing straps for the MSE wall panels. In areas where bedrock is to be
excavated, compacted granular fill is to be placed on bedrock, and a level bench
must be cut into the rock to place the fill for stability purposes.

In addition, the foundation leveling pad of the MSE wall at the rear abutment is in
close proximity to Long Run Creek, which is running essentially parallel to
Portsmouth-Minford Road (SR 139). The approximate elevation of bedrock
under the MSE wall is 624 feet, which is near the bottom of the creek. If scour
and erosion near the toe of the MSE wall are a concern, then slope protection
should be provided with riprap. Alternatively, to mitigate the threat of scour the
MSE wall may be founded on bedrock, which is approximately 9 feet below the
existing ground surface.

The MSE wall at the forward abutment (station 486+15) is understood to be

approximately 61 feet high. The minimum required embedment depth for this
wall is 3.0 feet.

Borings B-10 and TR-16 were drilled for the forward abutment. These borings
generally encountered cohesive silt (A-4b) and sandy silt (A-4a) to a depth of
approximately 9.0 feet below the ground surface.

Initial analyses for the MSE wall bearing on natural soils at this location yielded
inadequate factors of safety for undrained bearing capacity, undrained sliding, and
undrained global stability. Consequently, it is recommended that the soils
beneath the proposed MSE wall be overexcavated to bedrock and replaced with
compacted, granular fill to the leveling pad elevation. The limits of the “remove
and replace” area should extend beyond the edge of the MSE wall/select granular
footprint by the depth of the aggregate base as per ODOT BDM Figure 330. The
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compacted granular fill below the leveling pad should be aggregate base
conforming to CMS Item 304. In all cases, the thickness of the unreinforced
concrete leveling pad shall not be less than 6 inches conforming to BDM Item
204.

It should be anticipated that variations in the topography may be encountered
within the footprint of the proposed MSE wall, causing the bedrock elevations to
vary significantly. In areas where compacted granular fill is to be placed on
bedrock, a level bench must be cut into the rock to place the fill for stability
purposes. A minimum reinforcing length of 0.8H, or 51.3 feet, is required for the
MSE wall at this location.

Settlement calculations are not necessary for the MSE walls at this site. The MSE

walls will bear on compacted granular fill or bedrock resulting in negligible
settlement.

Calculations for bearing capacity, overturning, and sliding are attached for both
the native soil and compacted granular fill foundations. A drawing showing the
results of the global stability analyses is also attached. Tables 4 and 5, on the
following pages .summarize the MSE retaining wall parameters and results of
analyses.

10




Table 4-MSE Retaining Wall Parameters and Analyses Results
(Rear Abutment) Natural Soil foundation

Retained Soil (New Embankment)

Unit Weight = 120 pcf

Coefficient of Active Earth Pressure (K,) = 0.33
(Based on @ =309

Sliding along base of MSE wall
Sliding Coefficient (££)(0.67) = tan 29%0.67) = 0.37
Use (14)(0.67) = 0.35 as a maximum value as per AASHTO, BDM, 303.4.1.1

Allowable Bearing Capacity — Undrained Condition
Qay = 11,126 psf

Allowable Bearing Capacity — Drained Condition
Qa = 11,126 psf

Global Stability

Factor of Safety — Undrained Condition = NA (Sandy Silt — Drained Condition)
Factor of Safety — Drained Condition = 1.9

Factor of Safety — Seismic Condition = 1.8

Estimated Settlement of MSE volume
Total settlement = 0 inches
Differential setttement = 0 <1/100

Full Height of MSE Wall = 65.5 feet
Minimum Embedment Depth = 3.0 feet
Minimum Length of Reinforcement for External Stability = 54.8 feet

11
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Table 5-MSE Retaining Wall Parameters and Analyses Results
(Forward Abutment) Compacted Granular Fill Foundation on Bedrock
Retained Soil (New Embankment)
Unit Weight = 120 pcf ‘
Coefficient of Active Earth Pressure (K,) = 0.33
(Based on @ =309

Sliding along base of MSE wall
Sliding Coefficient (£¢)(0.67) = tan 34°(0.67) = 0.45

Use (14)(0.67) = 0.55 as a maximum value as per AASHTO, BDM, 303.4.1.1

Allowable Bearing Capacity — Undrained Condition
Qan = 21,873 psf

Allowable Bearing Capacity — Drained Condition
Qan = 21,873 psf

Global Stability (Without undercut) [With “remove and replace”, on bedrock]
Factor of Safety — Undrained Condition = (1.1} [>1.5]

Factor of Safety — Drained Condition = (1.8) [>1.5]

Factor of Safety — Seismic Condition = (1.7) [>1.3]

Estimated Settlement of MSE volume
Total settlement = 0 inches
Differential settlement =0 < 1/100

Full Height of MSE Wall = 61.1 feet
Minimum Embedment Depth = 3.0 feet
Minimum Length of Reinforcement for External Stability = 51.3 feet

53 Groundwater Considerations

Water seepage was not encountered in any of the borings. Groundwater was not noted
prior to adding drill water. Representative final water levels could not be obtained due to
the use of water during rock coring. Excavation for the pier foundation is expected to be
limited to seven feet or less. Foundation construction on the rock is expected to
encounter only minor seepage. Excavations or shafts extending below ground level may
encounter more significant seepage through fractured zones in the rock. The contractor
should be prepared to deal with seepage and water flow that may enter any excavations,

5.4  Anticipated Sequence of Construction

It is understood through comments from ODOT Office of Structural Engineering (OSE)
that pipe piles are to be used to support the abutment. It is also understood that MSE
walls will be used to retain the roadway embankment and contain the abutments. A brief
outline of the anticipated construction sequence is provided here. This outline is general
and is in no way inclusive of all of the procedures and precautions required during the
construction process. The contractor is ultimately responsible for implementing sound

12
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We appreciate having the opportunity to be of service to you on this project. Please do not

construction practices to build the MSE wall and pile foundations as per plan and in

accordance with ODOT specifications.

Drill a 5-foot deep socket for each pile into competent bedrock.

Place the pile into socket and grout or cement annular space in the socket. The
unsupported length of piling shall be determined by the contractor. Stability of the
unsupported pile must be maintained throughout the construction process. If the full
length of the pile isn't installed initially, then splices shali be used.

Although no appreciable consolidation is anticipated at this site, consideration should
be given to the use of pile sleeves to mitigate down drag effects from compaction and
to protect the pile during the embankment and MSE wall construction.

Contractor is responsible for controlling the locations of the piles and ensuring that
the locations conform to the plan location. This may be accomplished through
bracing or other means.

Place layers of select fill and/or MSE reinforcing straps per ODOT specifications and
the MSE wall supplier's recommendations.

Splice additional lengths of piling onto “in-place” piles as necessary.

CLOSING REMARKS

hesitate to call if you have any questions concerning our report.

Respectfully submitted,

DLZ OHIO, INC.

Yo7

Steven J. Riedy
Geotechnical Engineer

S v

Wael Alkasawneh, P.E.

Geotechnical Engineer

sjr

M\proj\0121\3070.03\Stability Analyses\Documents\MSE Wall letters\04 Portsmouth-Minford Road\Final\Portsmouth-Minford Road Structure
Report 09-26-06 - sjr.doc
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APPENDIX 1
Structure Plan and Profile Drawing — 117x17”
Boring Plan - 117x17”
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APPENDIXII
General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Boring Logs — Nine (9) Borings
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- GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

" Drilling and sampling were conducted in accordance with procedures generally reCognized

and- accepted as standardized - methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

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

In borings where rock was cored, NXM or NQ size diamond coring tools were used.
In the laboratory all samples were visually classified by a geotechnical engineer. Moisture

contents of representative fine-grained soil samples were determined. A limited number of
samples, considered representative of foundation materials present, were selected for

‘performance of grain-size analyses and piasticity characteristics tests. The results of these

tests are shown on the boring logs.

The boring logs included in the Appendix have been prepared on the basis of the field
record of drilling and sampling, and the results of the laboratory examination and testing of

samples. Stratification lines on the boring logs indicating changes in soil stratigraphy

represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actua! depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

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

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

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

Explanation of each column, progressing from left to right

1. Depth (in feet) — refers to distance below the ground surface.

9. Soil Description

2. Elevation (in feet) - is referenced to mean sea level, unless otherwise noted.

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

50/n - indicates number of blows (50) to drive a split-barrel sampler a certain number of inches {n) other than the normal &-inch
increment. ‘ : .

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

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

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

7. The length of hydrauiically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the “Press” column.

8. Sample numbers are designated consecutively, increasing in depth.

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

Granular Soils — Compactness

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

Caohesive Soils - Consistency

Hand Manipulation

Unconfined Biows/Foot

Compression Standard
Term tons/sq.ft. Penetration
Very Soft less than 0.25 below 2
Soft 0.25 - 0.50 2-4
Medium Stiff 050-1.0 4-8
Stift 1.0-2.0 8-15
Very Stiff 2.0-4.0 15-30
Hard over 4.0 over 30

b. Color - If a scil is a uniform éolor throughout, the term is single, modified by such adjéctive as light and dark. [f the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. If two major and distinct

Easily penetrated by fist

Easily penetrated by thumb

Penetrated by thumb with moderate pressure
Readily indented by thumb but not penetrated
Readily indented by thumb nail :
Indented with difficulty by thumb nail

colors are swirled throughout the soil, the colors are modified by the term “mottled”.

¢c. Texture is based on the Ohio Department of Transportation Classification System. Soil particle size definitions are as follows:

Description Size
Boulders Larger than 8"
Cobbles 8"t0 3"
Gravel — Coarse 3"to %"

— Fine 3" to0 2.0 mm

SADept\Geotechnical\Forms\Borings\Legend ODOT English.doc

Description Size

Sand - Coarse 2.0 mmio 0.42 mm
—Fine 0.42 mm to 0.074 mm

Silt 0.074 mm to 0.005 mm

Clay smaller than 0.005 mm
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d. The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

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

trace Oto 10%
little 10 to 20%
some 20 to 35%
“and” 35 to 50%
f. - Moisture content of cohesionless soils (sands and gravels) is described as follows:
~ Term ~ Relative Moisture or Aggeérance
Dry No moisture present ‘
Damp _ Internal moisture, but none to little surface moisture
Moist Free water on surface
Wet Voids filled with free water

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

Term ‘ Relative Moisture or Appearance

Dry Powdery ,

Damp Moisture content slightly below plastic limit

Moist - Moisture content above plastic limit but below liquid limit
Wet Moisture content above liquid limit

10. Rock Hardness and Rock Quality Designation

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

Term Description

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

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

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

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

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

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

11. Gradation — when tests are performed, the percentage of each particle size is listed in the appropriate column (defined in item 9c¢).

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

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

S:\Dept\GeotechnicalForms\BoringsiLegend ODOT English.doc




]

i
1
I
1
1
1
t
1
1
1
I
I
I
1
v
]
1
1
1
1
1
1
1
1
1
1
L
L
1
1
1
1
I
b
1
1
1
1
1
]
H]
I
1
1
1
'
L}

;

FR R e

L]
1
|
I
I
|
1
j
1
1
1
1
1
I
1
1
'
I
I
I
I
¥
¥
I
1
I
1
]
§
1
I
1
|
1
¥
1
I
I
1
1
F
I
1
I
I
1
]
1
1
1
1
1
¥
1
]
1
1
3
t
1
I
I
1
]
1
1
1
1
]
[}
I
I
1
1
1

§'61 - Buog jo wonog

LU

1sd g6€°01L=nb 59l @

‘painjorl) Ajglelapowl ‘pappaq
Ajuiyy 0} pareulure] ‘snoaoe|ibie ‘paisyieam Ajareiopow ‘paureiB
au 0} ouly AUsA 'INOLSANYS Aeib prey o) piey Wnipsiy

"INOLSANYS Aeib paseuieam Ajo1onas

II|mN
- oz
L'E19+—56 l—
021 — St
2100 |
. . L 01
gt €885 6—

1
i
]
1
K
1
1 [ e e oY
1 L [ ) l..rl-l
A : #ﬁu e 2 |
@ i H b0 |0 M Yos ' /.-08 B 02 mw
T R R .
SRS R R z — &
R : o |
[ I | [ | [ |
[ B | 1001 [ | w
[ ) I I I | [ .
11 11 I.IL_ I 1 o.—. — o o m.r ¢ m —
AR EE R R -dwrep ‘pues sul} a1 o} 2o} ‘Aefo ol ‘(Gr-v) LIS umoiq g b B
SRR AR RERR K .6 - 1osdo 1\ £ 2e0-—€'0—
0F 0F 0z  Of BRI ] o w 9289 |
O - 100s45d smoig n W ol NOUJIHOS83d S_mw&“m 3 w. m S " "
L~ =Y @ . &
M7 Llelels o g ;
o Bigie)a {19em Bugpp sapnjoul pEoTUd . | ] Aalg | yidag
L % JUSIUOD SINISION IBINEN a2lz3|d M ‘g1eBne Walsmoloy SpIsul) 0'9 /sy 9 ,\M/ g
(N) NOILVYH.LINTd OHVYAONVY.LS o {Bunoo 01 Joud) auou UoNS|dWOD 1B [9A3] JBTBM JoraL ® Ey =
Je sbed -01euUsd
Buou 1 8DEAeSS IBIEM  onon vAEFSE0 |  puey oN
NOLLYQVYHD HILYM ajdwes

90/92/90 Paiid aieq

D €28 ©S 10 1H 'SV G L0+98Y "BlS ‘vogeao7 |

0L-g buuog 40 D01

€0°020€-L2L0 ONGor |

00°0-E28-10S #9aloxd |

‘Ou| ‘swislsAguel | JusiD

£0-0L0E-1210 *E1IJ

9002/ LESG ]

[ WY p5:8

—

i.

0+00-888(19) . 622E¥ OIHO 'SNAWNT0D 'aVOH AFTLNNH 118 » "IN OIHO Z1d

__ — o1 g i —J 0 1 3 1 [

1y ]




[ 1 1 U
P ! " ‘gz - Buuog 10 wono —
el | _ 8¢ - D0 40 1IoRod 2 y09-—59—
Th \ ' B 3
1 ] 3 | Y
[ 1 1 m
[ 1 1 I
[ 1 1 | ._L
Py t 1 M
R Fh m A E
i L “ s )| onn | oz B ¢
[ I I | [ ' DGM“_ me— mhoo | -
[ | [ ) 1 m
Vi L “ 5 3
rye [ I | 1 o
t1 L1 [ 1 _ W
[ [ | b o
REE R ; 0z |-
[ | 11 re 1 .h
[ et 1 |
L RE " z
[ I ) [ S I | 1 | —
[ ] [ 1
1111 1101 3 | —
[} [ B | H
[ | [ 1
e [ | 1 |
v [ B | 1
S A : —-1
[} [} t
Ik L " 18d €501 =NP ‘GEL ® Lyl LS 486 | 021 B
i AN " — DU g 93t 1 8190 -
L i | N
SRR P “ ‘usyo.q 0} pamsely AyBiy *0°0L 01,58 @ B
R 1 " "painoel) Ajgjeiapow ‘pappseq
L T : Ajuiyy o} pareulue| ‘snoaoejjifie ‘palsyjesm Aj@reiopow ‘paueld — 0t
e . H au1) o1 auly AusA ¢ Aeif piey o wnipa =
A AEE ! i} 0] sul} INOLSANVYS piey 0} piey WNIpaN I
ok i “ ‘Jesnjes Jobne 'S8 @ -
m_ 11 1 Gl &5 |
e L “ g st,
AN DT (31004
R AR IR pasodwooaq) ‘dwep ¢ (ey-y) 17IS AANYS AiB asusp wnipapy sk |5 ¢
| RN . - - [ 8 " -/ 88 0—+=()" p—rt
1 1 [N [ | °
AR RN _ Vi -
11 1 [ | 11 N
dbtaubiy s [ 10 28 [z~ [o & -
O _..w_ y ” _" m o P ‘durep ‘fed soel) ‘(ep-v) LIS AQNYS UMO0Iq 85007 : e B
SEET IR R €~ HOSAOL N 0= 0—
i [P IR IR R Sl o |l ® | w [Le89]
O - 1op1ed smoig w|nlz ols NOILLHIHOS3d (isd) g| 3 2 g
T L 19 Slolo|o & wbusss |G | @ 2 & | W )
@ - % BILOD SINISION [BIIEN AERER L P 1S S | § | ™5 | wa
{N) NOLLYHIINTS QHYANVLS : & pauodal jou :uche|dWas 12 [2A2] JBYEM s | ® Ex K
. =0Jlaus,
auou :je sfiedass 1alepn SNOLLYALISEO ucmfm oN
NOILYQYHD HILvm BldWES
90/0¢/9 -Paliid sied 7D €298 US 10 17 4 981 '1'6L-+G8Y BlG uoqessT _ Li-g mﬂ_._om 40 D01
£0°0£0€-1210 N 9or | 00°0-€28-10S waloid | "ou] ‘SWalSAgURIL Jalo
0t00-888(F19) . 6Z28F OIHO ‘SNSWNTOD ‘GvOH AF1INNH 1219 . "ONICIHO Z1d
S S G ] 3 1 11 [ g N O D R I R G R S D B




t 1 [ ] [ | Ut
t11 t "___ g - Bulog 10 wWono |
o HHa S8 - g A ovos-{—see—
K RERREREE B
[ [ T A S 3 | |
[} e [N B |

[ It [ |

rtre [ A I I | [ —

[ I | L I | [

RN A 18d 02'6 = nb S¥E ® — 52
1.1 1 il [}

A Vi 02k B
R R e le e 2100

I I I | L] LI I § [ ) [—

I I 4 1 LI [ |

et 1 [ | 111 -

LI 2 4 1 [ | 1111

[ BRI 1 [ | [ ] =

LI | 1 [ | [

LI | 1 [ [ A}

NN [ — 02
[ I [ [ ]

I i [ B |
[ 1 [} L1t t

[ 1 [ L1111

et 1 e 1411 L

tr vl 1 L1111 111

t 1 1 1 [}

[ IER T B I | -
[ 3 [} [

(I | t [ | LI I L

[ | 1 I I I LI A I

S R ERER G|
td4 0 1 1 [ [

L I | 1 1 [ I | [

: ; 081 B
SR EER R RRREE R 1sdgzg’ LL=nb‘0€lL ® 8100 8
A SR FE R FEA
I I I | 1 1 I I I | [ 4 |—
Tt 1 1 LI I [ ]

[ S | 1 1 LI I | “t e |
SRR ERE AR SRR RREE ‘painioey Ajoreiepow ‘pappeq
SR RS R RRRR Ay o) pareuluse| ‘snosoe||Bie ‘paleyream Ajpleispow ‘paureIb — Ol
[ | 1 1 1111 [}
Vhn aul 0] aulj AJsh | AeiB paey o) pJey wnips L
EERNESREY ERERARERE I} 01 aul INOLSONYS piey o} pJjey wnipaiy oveel o8
[ I 1 1 [ | [ | - -
1 3 1 1 [ ] o
PR S ,
1 [ e ™ N N B A [
1 [T I e S N [ ¥ —
1 1111 =y [ 3
! EEERREEE -dwiep ‘suawbesy auojspues SulBuod (p-g-v) LIS ANV [ ¢
! Prepren ANVS HLIM T3AVHD umo.qd ysippel asusp Wnpaul 0} 88007 i4 2 . .
_ SEH AR o3 [ 58807
] [ I | [ I I |
1 L et [—
1 [ | [ )
4 Lo m NEE 26 lgl-tolo ‘dwep suswhbel) SUoISpUES SUIBIUOD Y o |
”. EREA RN ‘Repo a9ei] ‘(ep-y) LIS AANYS umoiq asusp Wwnipaw 0} 95007 o B
: prrrfrnn W€ __OmQO._-/l ¢ e "0—
oF 0E 0. Of o e se e (e[ o | o - w | G2g0 he
() - 1001 18d smoig m.u eimiz|o|2 NOLLJIHOS3d (isc) a w. m g
11— [E]¥|ele|elS R oS 12 S I A
ot © Ja1em Suup sepnjoul U0 « A9 | yldeqg
® % JUBIIOD SIISION [EIMEN = 3 g W ssafine wasmooy spisul) 0'v /sy m = M
(N) NOLLYHLINTS QHYANY.LS o {Bupoo oy Joud) suou uonsidwod 18 [9As] IBIEM opw | ® F =
. suoU : -oljaued
ucy :Je afedass Jarep SNOLLVAHISEO sy oN
NOLLYQYHD HILvm sduies

Q0/0gf9 -PaILa 81eg

7O £28 1S 10 10 Y 06 L +0+58Y 8IS w00 |

Zl-a@ buuog :30 D01

£0°0£0€-}+21L0 "on gor |

00°0-£28-108 #oeloid _

“ou| ‘swelsAguel] usio

£0-0L0E~T2T0 3TI4

| WY BT78 900Z/LE/E )

0F00-888(F19) . 6Z2EF QIHO ‘SNAWNTOY ‘AYOH ATTEINNH 1219 . "ONI OIHO 21

{ : { ! i i { ] (—

]

] 2 I ¢ o Co oy o /| &/} g T L




£0-0LOE-T2TO *ATId

| We 61:8 900Z/LE/6 ]

¥ 194
L |
. B
x gz
[
[ 3] | —
¥ %
Ly 081 - Bunog jo woyog eelot—ogl—
¥ I
¥ -
i - syl 2oL [l .88 | 02t i
1 =}
“ 550] 9100 2|qeqOId L06-0'8 @ qou oo ) 2100 R
| ‘painioel} Aybls ‘pappaq ARAISSEW ‘SNO30EB3IW —1
“ ‘snoeoeyibie ‘paseyieam Ajereispow o} Apybls ‘paureif -
. ouij 01 auy Alan ‘ANOLSANVS Aeib piey o} EE>E;82 U
| syuawbel] AINOLS LIS AriB-uysiumolq palayieam Ajesansg e mm T (O evee 0]
! £
_r,_r I g
__ er |F B
L sz 0> 2z 3
by "Hos AoA (OG- GE ® ‘ 2 B
' TR L B
11 : {1 8 8 I
¥ "siow ‘joneib aoely ‘(ey-y) 11IS AANYS Umoiq Jjis Aea o3 JiIs v B
¥ ! +C - [10SAOL\ | Ly ieol 20—
oe oz Sleleielels | O o m | €EIE9 -
O - 100)s3d smojg n/u W M W W W NOILJIHOS3d (isd) 3| a g
o B T ¥ gl:lnlale|8 ybusys | a | © g & ) )
. Y¥lo |8 |a pEOT-IUOd | 3 s | agg | uideg
@ - % USNOD BISION JBImeN a8 3 gL 7051 m < M
{N) NOLLYH.LINTd HYAONVLS : ) BuoN uoNe[dwod Je {9A3] JalEM 1Bt °© M =
o s -onsUed
09 ¥ eSS IANEM  onor s vALFSEO | puey N
NOILLYAVYHD HILYM apdies
‘ ¥002/6/L PeItd S1Eq D £28 HS 10 1Y Y 6'2€ ‘£ €8+98Y BIS UonEI0] _ Sl-dl w:_._om 40 BO1
£0°0208-1210 oN 9or | ‘ 00°0-€28-108 “aloid | *0U] "SWBISASURI | uai)

0r00-888(F19) . 6228 OIHO 'SNSWNTOD 'AvOd ATTLNNH 1218 . "ONIOIHO 210

e T S T SR N G S S S U N R H A T S A N N GHN N S SR S TR S I S R SN R S A S T S

—




[ IR} Ve
[ b—
[
1 a
[ | — =
11 A
1 |~
[ _UL
Vo s
[ B t
i =
h —= |3
[ W
[ -
[ —_—
[ | —
T 2
[ W..._
[ — ~
Pt bt
111 - [~}
[ o
L -0z |2
LI I | =
1 . -B wo N w
o 681 - buliog Jo wonog P P
[ . —_
-suoljeulwej snoaoe|jibie me) suleuod ‘0Ll @ |
|1
Lyl %es8  8LL | 02t B
aod § o8d | =00 N
"pasnjorl) Ajubls ‘peppeq I
Ajoaissew ‘snoeseyibie ‘Snoavedlw ‘palsylesm Awybys ‘pauresb — Ol
auly 0] suly ASA ! AelB piey o} prey Wnip9 =
! 1§ 01 Ul INQLSANYS piey 0] piey Wnpap vezol oo
1 |-
‘ -sjuswibel) 32001 sUeoD ‘¥ L 01,0°9 B =z m\% B
1 - €
& 2 I
[ ||m
1 I
o ﬂ__ TRV z st 1 n
[ | 1 W
[ ] 1 |
[ 1
o " ‘ oL e -
1 11 1 ]
! m X ! Jsiow ((ep-y) 11S AONYS Umoiq jiis WnIpan 2 u
1 1t 1 G __OWQOP/! s 1ea ]l 20
og 0c i NMERERRERE | © o w |61e9 ¥
O - 100118d swoig - ololm|zlol> NOLLJIHOS3a gs) 31 3||&| ¢
1 iw 1EF elele |8 _ wouens 183 |j.¢ | § | W | @
. ¥ W |8 pEOT-IUOS .| 2 v | waF | tdea
@ - % USIOD SINISION [RINTEN alzldlg sos) |8 =l
(N) NOILLYHIINIL GHVYANVLS & S0 uoiBIdLIOD 1B |9AS] JBTBAA Jgjsl @ ..W\ <
070 :le obedoas Jalepm -GllalS ] !
SNOUVYAHTSEO |  puzy ON
NOLLYaVHD H3ivM gjdues
YO/6/L -PaING S1EA : 10 €28 US 10 11 ¥ E2E ‘vel+98y 'S ‘uopeooT | 9l-dL buliog :40 DO
£0°020€-1240 N 9or | 00°0-€28-108 “#dfeid | "OU| ‘SWBJSAGURIL SO

0F00-888(19) . 622tk OIHO 'SNENNTIOD ‘avOd ATILNNH 1218 - "ONi OIHO Z1d

—




Trer vy {1 Us
RN EREERR NN |
[N I F I I | 1 1 11
[ SN T I | [ 1 i 11
"“"" "“"_“ __ “ _"" . umc_hothEOﬁom B
I Ofc- rv00-+—0 12
R ER R R =
[ S [ I | 1 t 1
o _ RN " 5z
(I I | 1 t H 1
L "wiees auoislis ‘2'€2-0'€C ® B
S R RN ‘uress suojsyis pasoyieam Alybly ‘Hos AoA (0°€2-8'22 @ -
EEEE EREER N ] ey %.6 | 02t | 021 |
I EEE SRR I aou l oeu | ai0p
AR SRR FREEE —
SN PR FRREE 0
Ly [} 1 1 [ 1
S EE R R N
EERE EEREN R ‘painior.y Apybys ‘snosoeoiw Aublys ‘palaream |
SR AR RN AnyBis ‘paureld sul :INOLSANYS Aeib pue umoiq pieH S piod—ors 1]
[ ) 11 1 1 11 1
SRR R FRERE b "au0z palayieam ‘Yos | ‘091 @ |
[} 1 1 ] 11 1
SN R R RREEE b — gl
L1 1 1 1 [ 1
i e B
SR R R — n
[N B IR tlrrra i %E8 £Q¢8 | 02
T RS PR et B -
BN ‘Aeib L8 @ -
SRR ERRER RN -aunjoeyy emball ‘\G'8 B — 0L
Vo e [ b ‘paJsoyieem Alybly ‘yos Mien ‘i /-£L ® B
A EEA T PR -painoel) Apybis ‘snosoeoiw Apybis ‘paseyiesm Apjelapoul
SRR AR ‘paureib auly 'INOLSANYS Aelb pue umolq pJey wnipsy ™
SRR ARk TNOLSANVYS A2ID peioyieam AigIonss | g N ems L eV
S [ Tom (Bp-¥) LIS AQNYS umoiq esuap KIoA ve E 929 1—E9—
RN ERnat NREENE : L2 9701—G'—
HHBHTRDS N e S
1 1 1 [ ] L
1 1 N EE \\_ 1 ‘dwl Hp-7- 9
REEAEEY Q M ep (p-2-¥) LTS ANV ONVS HLIM TIAVHD umolq 95007 N .
P R -dwep ‘Aejo soeI] N KNS |-
T N EREERR ‘pues 9$J809 O} Ul A (Gb-v) LIS UMOI] 8suBp LWNIPaY 9 B
HHHI | SToseo Levoo 0]
or oe [# [7]3 el =1 o > = 7189 U
O - ioopsad smojg: ole|n[z|o|x NOLLdIH0S3a sd) 13| = a g
77} | 1d gi%lolole a yibussng |a | @ 2 & n) 4y
. 2| is PEO T | S | § |73 | wiea
® - 9 usIUCD 2SO [BIMEN Q W- W. M {121em Bunup W@UH.__U_..__ ) 7 (isy) ] MI..V
{N) NOLLYHLINTd GHYONVLS : © ‘s1eBne Wajsmo||oy Spisul g° | suonaidwoo 1. 1ans) JB1EMm wpw  |® 3 *
gy - -onaUB
029 3 0BR0ReS IO oy uamego | e | ON
NOLLYOVHD HILYM ajdwes

S00g¢/Ee/e -PaIta SIEd

1D €28 HS 10 LH I €72 '6'92+G8Y "8IS ‘uopesoT |

J1-dL bunog 40 DO

€0-0L0E-TETQ fd1Ia

[ WY 6T:8 900Z/LT/6 ]

£0°0L0€-12L0 oN gor |

00°0-£28-10S weloid |

"OU| ‘SWaSAGURI | JualD

0b00-889(#19) . 622Er OIHO 'SNEWNTOD ‘GYOH ATLNNH 1219 « "ONIOHO Z1d




1 11 [ |14
] (I ] 1 |
] [} ]
] [} 1
1 [ 1 -
1 11 ]
1 [} 1 -
1 [} 1
] [} 1
1 [ i -
1 bt ]
! ¥ ! —s2.
1 1 11 1
t 1 [} i |
] -1 I-1 1
i 1 [ 1 L
[} 1 (B ] 1
I 1 LI} 1
1 1 11 1 |—
1 ] 11 1
t 1 [ 1
i __ | £-02 - Buunog Jo wonpo B
H ¥ " £'0c M g ) nog noe0e
1 1 [} 1
E i " —
1 ] [} 1
1 1 1 1 | —
- i " o]
SN N _ aou B ooy | a1 =
AR - " o
i 11 [} 1 N
- - : —T)
1 (] 11 1
1 [ 1 1 L
1 [ 11 1
E 11 11 1
L 11 11 f—
A o ‘anjoe)} [BOILSA 87 L-E'L B |
1 [} 1
L o ; . € v et ey e %gs § .+8 | 8 -
AR L $8INjoRI) POUIB)S-ISNI ‘umolg ‘. 8'8-9'8.0'8'8' .- L ® Ll ol sew | s100
AR i uayoIg ‘9L~ L B . — 0t
1 [ [ ]
Ve 11 ‘palnidel} |
o . Aareiepow o} Apybis ‘snoaoediw ‘snosoe||ibie ‘palayiesm
1 o AnuBns ‘pauesB asuly o] sul A1BA ! Aeib pie B
AEE e Aucns paul 1} 01 Ul INOLSANYS pieH I e
LU N ot|1e|8g| - |0z |11 e f °t L, B
N ad] Lt .
1 [
1 1
o . . CTI — 9
i zhlsplov| - e |0 dwep ‘jenrid Z b -
S eyl 0 204 ‘AB10 ol ‘(BY-v) LIS AQNVS UMOI] 85007 £ | e azoloe
1 T |: —
e Al culesle =12 e -dwep 0} A1p ‘sjood suleluod \|saeib ey ‘pues 8L | B
| ) 851209 0} By S| “ABIO el ‘(Gp-V) 17IS UMOIG JIS WNIPa g ¢ . .
AEEE _ 2 ¢'0804—0"|—
] “ . 2l - 10sdos
or oe [174 ] 2 st sl ]t =1 o o 2 169 4]
QO - 100 18d smojg olelnlziol» NOILLJIHOS3d {tsd) 3|z 2 g
7T — El¥oln|o 8§ ybuens |G | © 2 3 | W mt
st Oy |x (g pROT-INOd | v | weg | yidag
® 97, JUSILOD) SIMSION JRINTEN 3 w. w. W sy} M < M
(V) NOLLYHLINTJ QHVANYLS @ (1o1em Buiip sepnjoul) #'6 “UOKS|dUIOD JB |8A3] J8lepA g ® Hmv.. *
: d -Qujeusd
suoN e 8Bedass RIBM  onio yaugsa0n| T pue ON
NOILYAYHD HILYM sjdureg

£0-0LOE-TTZTO 3TII

1 WY 6T:8 900Z/LZ/6 ]

YO/L 18 Pollid 91Ea

710 €28 HS 10 1714 0'6€ "9'8E+¥8Y BIS onoT §

gl-4l bupog :30 D01

£0°0£0€- 1210 "ov aor |

00°0-€28-10S #eloid |

‘oU| ‘SWIeISASURLL JuSyD

0r00-888(F19) . BZESH OIHO ‘'SNAWMTOD "‘AYOH ATILNNH 1218 .+ "ONIOIHO Z1d




202 - Bupog jo woxog

8219207

"aimoely pa|liy Aej0 "GS- PG|
"8UO0Z Ua)0oIq S'SL-L Pk

‘painioel; AYBIs 0} paanoeyun (G'GL
"9INJOBY [BONIAA "0F1-6°CL

%0Z | .80} | .80 —

@
@
)
® aou jf oo | 8100

"aInjoey) [eolUeA “EEL-TEL @ B
‘umolq ,0'6-8'8 @ _

‘pesodwossp ‘¥'6-26 D .
‘paimor.) Apubis ‘peppag Ajpalssew ‘snoadedi
‘snoeoe||Ible ‘paisyteam Ajereapow o) Apybys ‘paugelb L
auy 0} auly Aisa ‘INOLSANYS AeIb piey o} piey Wnipsiy

%s | o8 | .08 o1
abyd o8Y 2100

el

I
1
1
L}
t
1
1
1
1
]
1
1
1
1
1
]
r
1)
1
1
i
I
I
1
1
1
1
I
!
1
1
1
1
1
r
3
1
1
1
1
1
1
3
1
1
1
1
1
L]
i
1
1
1
1
L
!
!
1
I
1
1
1
1
L
]
1
1
1
1
1
1
1
]
1
L

I
1
I
'
"
]
Y0 ! G -e e g/ 8—
1 [ LY
1 ” 1 “ “ T - |—
" | " _ ) B
1 “ | “ “ | ¢ ﬂ o 8
1 I I | 1 1 .W
t I I | t 1 L
1 [N I | ] 1
] et ] [} |m
" o | " z 8L [® . B
" A : ¥
1} el t 1 |
1 s B 1
! R I ! -duwep ‘sjuowbel) suoispues sulejuo? Aep . N .
" REERERERAR aoel} ‘|oaeib a0edl '(By-v) LIS AQNVS Umoiq asuep WnPS ¢l yzeod o1
" SRR R 21 - llosdo ] 0
g Oc SNREIEIEIE IE T | W |0t
O - ioop1ad smojg’ ole|m|ziolz NOILdIHOS3d Emm%ﬁ 2|3 m g W) w
o | = : ] ;]
T td ST R 2815 pEoTUI0 . | g | 5 |z | wdhka
©® - % WSCYH SINISION [einieN 3 2 218 ) 3 - nl
{N) NOILLYH1INId HVYANVLS : & (+ovem Buiup SapnIoul) £'9L LONSIdWOD 1B [9A%) JR1RM sopw  |® £y :
. -onsuad
BuUoN ‘1e abedaas 191BM SNOLLVAHISEO s oN
NOILYQVYHD HILvm spdwes
v0/LHB O +0/OL/8 Peia SiEg 70 £28 US 10 1H 4 §'9F '8'69+£8Y BIg wopesot | 61-d1 bupog :40 DO
£0°0.0€-1210 ©ongor _ 00'0-828-108 :woeloid _ . "oU] ‘SWelsAguel] uBIO

0b00-888(F19) .« 6288F OIHO ‘SNGNNTOD 'GYOH AS1INNH L2l ~ "ONIOIHG 714

£0-0LOE-TETO 3714

[ We paig 9p0Z/L2/6 |




APPENDIX II1
Laboratory Test Results
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PERCENT FINER

: g g £ &£ g g a
z S §%T fg 9z 3 H g f B ¥ & §
100 THF o6 T~ | |
90 ' : — »4
= ; a - N
80 \
70 : : \
60 | f
50 \ ;
40 ; : \\
30 : ; : : \
A
20 ; ! :
i = mi Ko
10
o ‘ R ol
500 100 10 L CK] 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND . % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT GLAY
0.0 0.0 0.0 0.0 0.1 10.4 74.1 15.4
SIEVE PERCENT SPEC.* PASS? Sail Description
SIZE FINER PERCENT | (X=NO) Silty clay
#10 100.0
‘#40 99.9
#200 80.5
Atterberg Limits
PLl= 19 LL= 24 Pl= 5
Coefficients
Dgs= 0.0618 Dgo= 0.0288 Dggp= 0.0220
D3p= 0.0122 D15= D107
Classification
USCS= CL-ML AASHTO= A-4(3)
Remarks
Moisture Content= 15.1%
* (no specification provided) )
Sample No.: 1 Source of Sample: B-10 Date: 7/21/06
Location: : Elev./Depth: 1.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT

5 £ £ £ . o 2 o
s s g% sz se ¢ 5 8 5 8 £
100 s T = ] T 1TSS
| 1l TN
90 : : T ¢
i E N ?\
80 | I\
70 i : '
&
50 \
40 ; \\
80 : \
' ' \
20 i
T
10 :
0 Cl {1
500 100 10 L 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
~ 0.0 0.0 0.0 0.0 0.3 114 73.7 14.6
SIEVE PERCENT SPEG.*. PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay
#10 100.0
#40 99.7
#200 88.3
Atterberg Limits
PL= “i LL= 26 Pl= 8
Coefficients
Dgs= 0.0650 Dgg= 0.0295 Dso= 0.0223
D3p= 0.0122 Dq5= 0.0054 D1g=
Cu= c=
Classification
USCS= CL AASHTO= A-4(5)
Remarks
Moisture Content= 38.0%
* (no spgciﬁcaﬁon provided)
Sample No.: 3 Source of Sample: B-10 Date: 7/21/06
Location: : ' Elev./Depth: 6.0

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

Project No: 0121-3070.03
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§ s st ez88 5 2 8 g 8 I8
100 ; : ; : i T i QT'\A\\
| - AN
80 ! RN T
o i
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LU 60 ; i H I
Z ! : : P
w ; ; : P
£ 50 — : .
L : i
O A
o HRRY
i 40
o :
30 : i 2
20 ' :
10
0 i : i
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | CLAY
0.0 0.0 0.0 0.1 0.9 16.8 82.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silt with sand
#4 100.0
#10 99.9
B :
. Atterberg Limits
#40 99.0 = = =
ﬁgg ggg PL= NP LL= NP Pl= NP
; Coefficients
#100 89.4 — S -
#200 82.2 Dgs= 0.0986 Dgo= Dgp=
D30= D15= D1p=
Cy= Cc=
Classification
USCS= ML AASHTO= A-4(0)
Moisture Content = 13.8%
* (no specification provided)
Sample No.: 1 Source of Sample: B-11 Date: 07/12/06
Location: ' Elev./Depth: 1.0
Clienf: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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100 = TNT""‘SS E 5 %--0--%:(2 ;;ﬁ
LR : L0 T
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90 o
80 s
70
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L 60
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T
E 50
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< s
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30
20
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0 R |
500 100 10 1 0.1 0.01 0.001-
GRAIN SIZE - mm
. % GRAVEL % SAND o, FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLAY
0.0 0.0 0.0 0.0 0.4 7.9 91.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO}) Silt
#10 100.0
#20 99.9
@ g ;
. Atterberg Limits
#50 99.1 = = =
#?88 gg; PlL= NP LL= NP Pl= NP
#200 91.7 Decs Dg———"e_fﬁ"'e“t"’ Den=
85~ 60= 50=
D3g= D15= D1o=
Cy= Ce=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
Moisture Content = 17.0%
* (no specification provided}
Sample No.: 1 Source of Sample: B-12 Date: 07/12/06
Location: Elev./Depth: 1.0

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

Project No: 0121-3070.03
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APPENDIX IV
MSE Wall Stability Analysis Results
MSE Wall Bearing Capacity and Stability Calculations
Drilled Shaft — End Bearing and Side Resistance Calculations
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t ’§1DLZ SUBJECT

Client  TranSystems

Project SCl823-0.00 Portsmouth Bypass

Item Bearing Capacity - MSE Wall

JOB NUMBER 0121-3070.03
SHEET NO. \ OF W
COMP. BY SJR DATE  9/13/06

SR 823 over Portsmouth Minford Road

CHECKEDBY )AL

Rear Abutment

DATE 4/ix (06

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

Soil Properties

TRAFFIC LOADING
! 1 ' \ YEMB = 120 pcf Unit weight Embankment fill
;"‘ Oemp = 30  deg. Friction ang. Embankment fill
-
EMBANKMENT /| Teon = 120 pef  Unit weight Foundation soil
o REINFORCED
Pk ’L.}.- sl c = 0.5 psf Cohesion Foundation soil
i |
= H o = 29 deg.  Friction ang. Foundation soil
T %%" r — 0 H L) H
i ¢ = psf Cohesion Foundation soil
P — ¢’ = 29  deg Friction ang. Foundation soil
i |
] |
< DA NN l\ Loads and Parameters
o] D?‘
e+ Wy = 240 psf Traffic loading
w 1L=B = 548 ft Length of MSE reinforcement
L L factor = 0.8 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 3 ft Embedment depth
er + WMSE Dw = 0 ft Groundwater depth
g = T —
v L—2e Jy = 10,339 psf H+D = 685 ft
H = 655 ft Height of wall
Ultimate undrained bearing capacity. g ., Ka = 0.33
1 " Pa = 22833 ft Moment arm
Qyir=cN+0', Nq +EVB M Qur = 27,816 psf T Wt = 3425 fi Moment arm
q B' = 4484 ft
q — YuLr q . . _
ALL™ " g ar = 11,126 psf 7 = 57.6  pcf
W, 13,152 Ib/ft of wall Weight from traffic
Factor of Safety = 2.69 OK Wose = 450,456 1b/tt of wall Weight from MSE wall

Ultimate drained bearing capacity. g .. Bearing Capacity Factors for Equations (AASHTO)
] Undrained Drained
Qur=CNAON VBN, g = 27816 psf N, 27.86 N, 27.86
N, 16.44 N, 1644
Gae="po dar = 1,126 psf N, 19.34 N, 1934
Factor of Safety =  2.69 OK Eccentricity of Resultant Force Kern
e = 498 ft e<l/6 = 9.13 ft

MSE-BearingCapacity 823 over Portsmouth Minford Rd [MSE non-coped]

9/14/2006 - 1:00 PM




T SUBIJECT Client  TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
D Project  SCI 823-0.00 Portsmouth Bypass SHEET NO. ra OF w
Item MSE Wall Stability COMP. BY SJR DATE 09/13/06

SR 823 over Portsmouth - Minford Road

CHECKEDBY DAA DATE ‘MHZDIa

Rear Abutment

STABILITY OF MSE WALL

Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=65.5' H+D = 685 feet ¢ = Ll jpsf Cohesion
2 Itis assumed that the bridge is supported on piles Ymse = - 120 pef 0 = & 201 i deg Friction angle
3 Ground water; Dw=0.0' L = 548 feet Wr = 240  psf Traffic loading
4 Traffic loading is neglacted in resisting forces Lfactor = 0.80 |  Length factor-range (0.7 - 1.0)
5 o = 30 i deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1
Thrust: P =K, [5 }HZ r o, H} TRAFFIC LOADING
5 @ | I | ‘ | . r v 1
where; K =tan”(45 _.E) K, = 033 A—" I
EMBANKMENT /|
o= REINFORGCED
P, = 98,332  Ibs per foot of wall FILL ’L-:ﬁ_ o
," ‘ t
|
Resistance: P, =W (0.67)(x) (Drained) T ==
i»'——j‘—*
P——= .
where; MU= tar(q)) 067u = 0.37 j !
T 2 [ ———
0.67(4 Max. = 0,35 (AASHTO, Bridge Design Manual, 303.4.1.1) / I i
itmrd ekl N \"(\ T'\
P, = 157,660. . lbs per foot of wall L | 5 J
USE THIS VALUE ? D
w
L 1
P, = L(C ) (Undrained)
P, = 0 Ibs per foot of wall
Use Drained Value
I p Calculated Required Resistance Against Sliding is
FS 2?’ FS = 1.60 FS = 150

a

| RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
i * Traffic loading is neglected in resisting forces

i 2 Miegisting = 12,342,494 Ib-ft M, ericting = QHL[%)
TMowerming = 2,307,179 Ib-ft SM e = K, lﬂz(ﬂJ ol
I 2 3 Z
sM Calculated Required Resistance Against Overturning is
| FS = =T FS = 535 FS = 200

overtumin g
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SR 823 over Portsmouth Minford Road

PN SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
o :}"D I F 2 [ Project SCI 823-0.00 Portsmouth Bypass SHEET NO. 3 OF (
ltem Bearing Capacity - MSE Wall COMP. BY SJR DATE  9/13/06

CHECKEDBY DAA

DATE R/I4 Jo¢s

Forward Abutment

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

Soil Properties

TRAFFIC LOADING
Vot . YEMB = 120 pcf Unit weight Embankment fill
;j___ Oeme = 30 deg.  Friction ang. Embankment fill
EMBANKMENT /| Yo = 120 pcf  Unit weight Foundation soil
FILL ‘L-Eﬁ— Va 2 OF; ° c = 1000 psf Cohesion Foundation soil
,fL'Jl" 0 = 0 deg. Friction ang. Foundation soil
T __/L—Th o = 0  psf Cohesion Foundation soil
P 4-*"—_1_-_: - o' = 29  deg. Friction ang. Foundation soil
) i sl i Loads and Parameters
o 1
e—+— (e = 240 psf Traffic loading
W L=B = 5128 ft Length of MSE reinforcement
L L factor = 0.8 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = ductt Embedment depth
e W, + W, Dw = PRy ft Groundwater depth
v T =2g Oy = 9,698 psf H+D = 64.1 ft
H = 61.1 ft Height of wall
Ultimate undrained bearing capacity, g .. Ka = 0.33
1 [ Pa = 21367 ft Moment arm
Qur=cN. 40, Nq +E}/B Mr Qur = 5313 psf Wt = 3205 ft Moment arm
B' = 4194 ft
Dar :q—;}—r Qur = 2,125 psf 7' = 576 pef
W, 12,307 Ib/ft of wall Weight from traffic
Factor of Safety = 0.55 No Good Woe = 394,446 Ib/ft of wall Weight from MSE wall

Ultimate drained bearing capacity. g ., Bearing Capacity Factors for Equations (AASHTOQ)
. ' 1, Undrained Drained

Qir=CN TN+ SVBN, g = 26201 psf N, 5.14 N, 27.86

N 1.00 N, 16.44
_ Qurt A 3
Garr = FS Que = 10,480 psf N, 0.00 N, 19.34
Factor of Safety =  2.70 OK Eccentricity of Resultant Force Kern

e = 4.67 ft e<l/6 = 8.55 ft

MSE-BearingCapacity 823 over Portsmouth Minford Rd FA [MSE non-coped)]

9/14/2006 - 1:01 PM




4\ SUBJECT  Client  TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
%} Project  SCI823-0.00 Portsmouth Bypass SHEET NO. Y OF (p
Item  MSE Wall Stability COMP. BY SJR DATE  09/13/06

SR 823 over Portsmouth - Minford Road

Forward Abutment

l Assumptions:

STABILITY OF MSE WALL

Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=65.5' H+D =  64.1 ;feet ¢ = 1000 ?Epsf Cohesion
2 Itis assumed that the bridge is supported on piles Fme = 120 pef ¢ = 29 deg  Frictionangle
3 Ground water; Dw=0.0' L = 5'1‘.28“' feet Wr = ‘2‘40 " psf Traffic loading
4 Traffic loading is neglacted in resisting forces Lfactor = 058(} 5 Length factor-range (0.7 - 1.0)

5 0 = . 30 deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE

CHECKED BY DB& DATE g “._.t !0(_0

1 TR
Thrust: P =K, I:E H? + w,H :| allid e
o I . | | | o
where; R = tan® (45 - %) K, = 033 r
2 EMBANKMENT /|
REINFORCED
P, = 86,431 1bs per foot of wall FILL J
a P i;__r_.._: FoiE
"’ ! i
; |
Resistance: P, =W(0.67)(u) (Diained) T —fm—]
eSiSNce. Lol
Ploss—pmy |
where; U = tar({b) 06714 = 037 / |
_ e ) i ',—.-.—.-;
0.6744 Max. = | 0.35 |{AASHTO, Bridge Design Manual, 303.4.1.1] , : i
P, = 138,056  Ibs per foot of wall [ i o) _f
Use Undrained Value f B
w
L \
P, = L(C) (Undrained)
P = 51,280  Ibs per foot of wall
USE THIS VALUE
- Calculated Required Resistance Against Sliding is
FS = ;’ FS = 0.59 FS = 150

RESISTANCE AGAINST OVERTURNING

* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces

ZMresisting = 1091 13’589 lb_ft zj‘dre-.w'.m"nlg = QHL(gj
TMowrumng = 1,900,982  Ib-ft M i = K, 1 ,HZ(EJ o, H(E
2 3 2
>M Calculated Required Resistance Against Overturning is
FS = =T FS = 532 FS = 200

overturmin g




T SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
DI ; 2 ’ Project SCI 823-0.00 Portsmouth Bypass SHEET NO. 5 OF (o

Item Bearing Capacity - MSE Wall COMP. BY SJR DATE  9/13/06
SR 823 over Portsmouth Minford Road CHECKEDBY ~DA-r DATE ﬂﬂﬂ!ﬂp
Forward Abutment Granular Fill

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties

TRAFFIC LOADING
Vo , YEMB = 120  pef Unit weight Embankment fill
,,1 Oemp = 30  deg. Friction ang. Embankment fill
EMBANKMENT ’: e YeDN = 120  pef Unit weight Foundation soil
FILL ’,’_.7:_.. = 0 psf Cohesion Foundation soil
I . ’,"_"J}_" (Y = 34 deg.  Frictionang.  Foundation soil
;o] c' = 0  psf Cohesion Foundation soil
P —""“'LWH_—_ - o' — 34 deg.  Friction ang. Foundation soil
N ? 'L‘é\*L‘\ Loads and Parameters
e )y = 240  psf Traffic loading
W L=B = 5128 ft Length of MSE reinforcement
L L factor = 0.8 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 3 ft Embedment depth
o = W, + Wse o Dw i 0 ft Groundwater depth
v L—2¢ v = 9,698 psf H+D = 64.1 ft
H = 61.1 ft Height of wall
Ultimate undrained bearing capacity. g ., Ka = 0.33
1 M Pa = 21367 ft Moment arm
Gyir=cN,+0', N q +E7I B A’;Tr Qur = 54,682 psf T Wt = 3205 ft Moment arm
B' = 41.94 ft
GarL= q;ﬁf; Qui = 21,873 psf A = 576 pcf
W, 12,307 Ib/ft of wall Weight from traffic
Factor of Safety = 5.64 OK Winse = 394,446 Ib/ft of wall Weight from MSE wall
' Ultimate drained bearing capacity. g .. Bearing Capacity Factors for Equations (AASHTO)
1 Undrained Drained
| qur=cNe+a, ¥, VBN gur = 54682 pst N, 42.16 N, 42.16
Quir N, 29.44 N, 29.44
i GarL = FS Qar = 21,873 psf N, 41.06 N, 41.06
| Factor of Safety =  5.64 OK Eccentricity of Resultant Force Kern
e = 4.67 ft e<l/b = 8.55 ft

MSE-BearingCapacity 823 over Portsmouth Minford Rd FA Gran Fill [MSE non-coped] 9/14/2006 - 1:58 PM




0121-3070.03

72\ SUBJECT Client  TranSystems ODOT D-9 JOB NUMBER
| kjﬂ I / Project  SCI823-0.00 Portsmouth Bypass SHEET NO. b
Item MSE Wall Stability COMP. BY SJR DATE

SR 823 over Portsmouth - Minford Road

Forward Abutment Granular Fill

CHECKEDBY DAA DATE  qfiy Zogp

I STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
| 1 Estimated height of embankment; H=65.5' H+D = 64.1 ‘ feet ¢ o= 0 ffpsf Cohesion
: 2 Itis assumed that the bridge is supported on piles Vme = 1200 pef 0 = 34 deg Friction angle
3 Ground water; Dw=0.0' L = 5128 feet Wy = 240 psf Traffic loading
| 4 Traffic loading is neglacted in resisting forces Lfactor = = 0.80 Length factor-range (0.7 - 1.0)

5 0 = 30 |deg

Friction Angle of Embankment Fill

i RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

Thrust: P, = Ka[—;—;Hz +a)TH}

|
where; K, =tan = (45— 2) K, = 0.33 ’;1
| 2 EMBANKMENT /|
P, = 86,431  Ibs per foot of wall FILL i,
.y
l Resistance: P. =W (0.67)(u) (Drained) T i
f‘—-—‘,—-—
P —— !
where; = tan(g) 067, = 045 / |
0.670 Max. = 0.55  {AASHTO, Bridge Design Manual, 303.4.1.1) /! |
P = 177,501  1Ibs per foot of wall , I
| USE THIS VALUE
i, = L(C) (Undrained)
| P, = 0 1bs per foot of wall
Use Drained Value
I B Calculated Required Resistance Against Sliding is
FS = F’ FS = 2.05 FS = 1.50

| RESISTANCE AGAINST OVERTURNING

* Summation of Moments about point "O" (base of wall).
' * Traffic loading is neglected in resisting forces

] TMusising = 10,113,589 Ib-ft ZMr,m,mﬁ?HL(%]

I

1

1,900,982 Ib-ft

I

Z Moverrurning

2

I >M Calculated Required Resistance Against Overturning is

resisting

FS = 532

FS = 200

I M

overtumin g

ZMOVermrnfrg = Ku |:_ ﬁ
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