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REPORT
OF
SUBSURFACE EXPLORATION
: - FOR
BRIDGE AND MSE RETAINING WALLS
SR 823 OVER RELOCATED SHUMWAY HOLLOW ROAD
SCIOTO COUNTY, OHIO

1.0 INTRODUCTION

This report includes the findings of evaluation 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 interchange of the proposed SR 823
and relocated Shumway Hollow Road only. The findings of evaluation of other structure will be
submitted in separate documents.

The project consists in part of placing two structures for the proposed SR 823 over relocated
Shumway Hollow Road. The two structures as planned, are one-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 the proposed SR 823 over
Shumway Hollow Road 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 383475 and 384469 to contain the abutments and hold back the roadway embankment
for the proposed SR 823. Furthermore, it is assumed that driven H-piles will be used to support
the abutments of the proposed structure.

Based upon the cross-sections and profile information along the relocated Shumway Hollow
Road, it is assumed that the maximum height of the embankment at station 384+69 (Forward
Abutment) will be approximately 29.0 feet. This height is based upon the maximum difference
between the proposed grade and the approximate existing grade along the relocated Shumway
Hollow Road. See cross-section drawing in Appendix L
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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 is changed or differs 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 four final and three preliminary structural borings.
Borings B-1 through B-4 were drilled for the final bridge plan, essentially consisting of proposed
SR 823 passing over the relocated Shumway Hollow Road. The borings were drilled on June 13
and 14, 2006. Preliminary structural borings (TR-24 through TR-26) were drilled for a previous
design configuration, where Shumway Hollow Road passed over the proposed SR 823. The
preliminary borings were drilled on August 18 and 19, 2004. Due to the change in the design,
borings B-1 through B-4 are considered most representative of soils in the area of the proposed
structures. A boring plan is presented in Appendix I. Boring logs for borings TR-24 through
TR-26, and B-1 through B-4 are presented in Appendix II. Information concerning the drilling
procedures is also presented in Appendix II.

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,
Lanijer, Mathias & Noland, Inc. (2LMN).

40 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. Residual and colluvial soils are found on
the ridge tops and the hillsides near the site. These soils are generally thin to moderately
deep, covering moderate to steep slopes. Lacustrine soils in this area are commonly
known as “Minford Silts” or the Minford Complex. These deposits were formed during
the early to middle Pleistocene age when the northward flowing Teays River system was
blocked by the southward advance of the Kansan aged ice sheets. As the glaciers
advanced, the course of the Teays River was blocked south of Chillicothe and a large lake
was formed from the impoundment of the waterways. As a result of the impoundment,
vast quantities of sediments were deposited ranging from 10 to 80 feet in thickness,
thinning towards the margins. In the area of the proposed structure, soils of the Minford
Complex generally overlie a layer of sand and gravel which is directly above bedrock. In
this area, the Minford Complex is characterized by clays of high plasticity and high
moisture content. The clays encountered in the borings in this area are thinly laminated
with silt and fine sand layers.
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Bedrock within the structure area is primarily sandstone of the Logan Formation that is of
Mississippian Age. Bedrock of the Pennsylvanian Breathitt Formation can be found at
the top of the slopes to the west of the structures roughly above elevation 860. In the area
of the structure, the bedrock depth varies from approximately 25 to 37 feet below the
ground surface.

D

4.2  Subsurface Conditions

The following sections present the generalized subsurface conditions encountered by the
borings. For more detailed information, refer to the boring logs presented in Appendix II.
Laboratory test results are presented on the boring logs and also in Appendix IIL

4.2.1 Soil Conditions

L 0 3

Boring B-1 generally encountered 5 inches of topsoil at the surface. Below the
topsoil, very stiff silt (A-4b) was primarily encountered to a depth of 4.0 feet
below ground surface. Below the depth of 4.0 feet, stiff to very stiff clay (A-7-6)
was primarily encountered to a depth of approximately 21.5 feet below ground
surface. Below the depth of 21.5 feet, loose fine sand (A-3) was primarily
encountered to a depth of approximately 37.5 feet, the top of bedrock.
Underlying the soil, the bedrock encountered was hard and slightly to moderately
weathered sandstone to the completion depth of the boring, 42.5 feet.

4.2.2 Bedrock Conditions

In the area of the proposed structure, boring B-1 generally encountered medium
hard to hard, slightly to moderately weathered sandstone at a depth of 42.5 feet
below the ground surface. The bedrock encountered is generally moderately to
highly fractured.

4.2.3 Groundwater Conditions
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Seepage was encountered in all borings drilled for the structure. Seepage was first
encountered from 6.0 to 34 feet below the ground surface. At the completion of
drilling, the final water level, including drill water, varied from 8.4 to 31.0 feet,
The water levels recorded prior to adding drill water were reported in borings B-3
and B-4. The water level was measured to be approximately 23 feét below the
ground surface. For more information please refer to the Boring Logs presented in
Appendix II.
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5.0

CONCLUSIONS AND RECOMMENDATIONS
5.1  Bridge Foundation Recommendations

It is understood that pile foundations will be used to support the proposed bridge.
Furthermore, it is understood that MSE walls would be uwsed to construct the
embankments and contain the abutments.

The borings for the proposed structure generally encountered up to 12 inches of topsoil at
the surface. Underlying the topsoil, stiff to hard silt and clay (A-6a), clay (A-7-6), sandy
silt (A-4a), silt (A-4b), loose to dense gravel with sand (A-1-b), and fine sand (A-3) were
encountered to depths between 23.0 and 43.5 feet (between elevations 642.3 and 646.2),
where bedrock was encountered.

Bedrock encountered at the proposed structure location composed primarily of medium
hard to hard sandstone that was generally slightly fractured to intact. Recovery of the
core samples ranged from 87 to 100 percent and the rock quality designation (RQD)
values ranged from 42 to 90 percent with an average RQD of 65 percent.

It appears that driven H-piles will be the best-suited foundation type for support of the
proposed structure. It is recommended that H-Piles be driven to refusal on bedrock.
Furthermore, it is recommended that steel pile points be used to protect the pile while
driving. If it is determined that other loading conditions, such as the lateral loading, are
to be of concern, a rock socket may be designed upon actual loading conditions. A table
summarizing the site conditions and foundation recommendations follows subsequently.

It has been determined that settlements will be significant at this location. Therefore, a
waiting period after construction of the embankments and MSE walls will be required. To
limit the drag down forces on the piles, a waiting period of approximately 234 days will
be required after the completion of embankment construction. The recommended waiting
period will allow the majority of the consolidation of the soft compressible soils to occur,
and thus prevent consolidation from exerting a large down drag force on the piles. See
Section 5.2.2 MSE Wall Evaluations and Recommendations for more information.
Summary of Foundation Recommendation

Existing Approximate
. Ground . Allowable
Boring | Structural Bearing Recommended .
Surface . . Bearing
Number | Element . Elevation Foundation Type .
Elevation Capacity
(Feet)
(Feet)
B-1 Forward
(north) 675.0-680.0 642% HP 14x74 Steel Piles 95 tons
B-2
Abutment
B-3 Rear
(south) 668.7-672.3 642* HP 14x74 Steel Piles 95 tons
B-4
Abutment

* Denotes Approximate Top of Rock Elevation.
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If the MSE embankment is constructed prior to driving piles, pile sleeves should be used
to form a void in the MSE fill to permit pile installation.

5.2  Mechanically Stabilized Earth (MSE) Retaining Wall Recommendations
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, overtwrning, and settlement. At the time this
report was prepared, it was understood that driven pile foundations 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.

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 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.

Soil Parameters Used in MSE Wall Stability Analyses
Relocated Shumway Hollow Road

) ) Strength Parameters
Zone Soil Type Unit Weight Undrained Drained
(pch) , '
c ¢ c $
Reinforced Fill |  Compacted 120 0o | 34 | o 34
Granular Fill
Compacted
Retained Soil Embankment 120 0 30 0 30
Fill
Foundation Soil
(Rezrbﬁgﬁg“d Stiff Clay 120 2000 0 | o 28
(Boring B-1)
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Due to similarities in the soils encountered at this location, the results of the analyses of
the MSE wall at the forward abutment are considered representative of both walls at this
site. In general, boring B-1 was found to have the most critical subsurface profile in the
area of the proposed MSE walls.

5.2.2 MSE Wall Evaluations and Recommendations

The MSE walls at the rear and forward abutments are assumed to have a maximum

- height of approximately 29.0 feet. However, in the area of the most critical soil profile,

boring B-1, the height of the MSE wall is approximately 27.6 feet. Based upon the
stability and the AASHTO guidelines, the minimum required embedment depth for the
proposed MSE wall is 3.0 feet below the finished grade. The required minimum length of
the reinforcing straps was found to be 0.9 times the total height plus the embedment
depth, or 28.8 feet.

The global stability of the MSE wall was analyzed at this location. The results yielded
acceptable factors of safety for global stability (>1.3). See attached drawing illustrating
the results of the global stability analyses. The wall was also analyzed for bearing
capacity and stability (sliding and overturning). The calculations for stability yielded
factors of safety above the minimum recommended values. The drained bearing capacity
calculation also yielded an acceptable factor of safety. However, the factor of safety for
the undrained bearing capacity was calculated to be 2.2, slightly below the required
minimum value of 2.5. Consequently, additional analyses were undertaken to evaluate
possible remedies to this low factor of safety for undrained bearing capacity. A five-foot
undercut and replacement with compacted granular fill was considered. This analysis did
not achieve the minimum recommended factor of safety.

UTEXAS3 was utilized to evaluate the bearing capacity of the MSE wall. UTEXAS3 is a
computer program that can be used to evaluate several types of global stability failure
modes. If the problem is modeled so the failure surface passes through or below the toe
of the MSE wall volume, this analysis can be considered a global stability failure mode
that is essentially a bearing capacity failure. Using this type of failure model for the MSE
walls, the factor of safety for undrained bearing capacity of the full height wall was
calculated to be 2.3 which is less that the required minimum value of 2.5. Therefore,
additional analyses were performed to determine the maximum allowable staged
construction height to achieve a minimum factor of safety for undrained bearing capacity.
This analysis resulted in a maximum allowable staged height of 25 feet, with a factor of
safety of 2.5. In addition, it was determined that a waiting period of approximately 44
days will be required before placing additional 4 feet of fill to complete the full height of
the MSE walls. The waiting period will allow excess pore water pressures to dissipate to
11 feet above ground surface to accommodate the additional loading of the embankment
fill while maintaining a minimum factor of safety of 2.5.

Due to the inherent variations of the subsurface conditions, the actual required waiting
period may be shorter or longer than anticipated. It is recommended that piezometers be
installed in the clay layer to monitor the excess pore water pressures that will develop




during construction and ensure that a critical pore water pressure is not exceeded.
Analyses have been performed to determine the critical pore water pressures. Based upon
the results of the analyses, if the water level in the piezometer rises 11.0 feet above the
existing ground surface, construction should halt immediately. Construction may
continue after pore pressures in the clay layer have dissipated. The results of the critical
pore pressure stability analyses are presented in Appendix IV.

The total maximum settlement of the MSE wall volumes at this location was estimated to
be approximately 8 inches at the centerline of the wall. Of the total of 8 inches,
approximately 1 inch will occur instantaneously in the sand and gravel layers. Settlement
was calculated using the computer program EMBANK, using the “end of fill” option to
model the non-continuous embankments. Differential settlement at this location was
estimated to be approximately 0.3%. MSE retaining walls are able to withstand relatively
large amounts of differential settlement, typically up to 100 millimeters per 10 meters of
wall length (1/100). Settlement calculations are presented in Appendix IV.

Time-rate of consolidation calculations have indicated that approximately 234 days will
be required to achieve 90 percent consolidation of foundational soils without using wick
drains or other methods. This calculation is based upon the coefficient of vertical
consolidation. It should be noted that the clay layer was observed to be varved
(containing thin silt and fine sand layers); however, without the use of wick drains, the
horizontal drainage path to relieve pore pressures will be very long. The use of a higher
coefficient of consolidation to model the horizontal drainage relies on the assumption that
these layers are continuous throughout the embankment area. Due to variations in the
soil profile under the proposed MSE wall area, this would not be a reasonable
assumption. If the previously mentioned consolidation period is too long, the use of wick
drains or other methods may be explored to accelerate the consolidation of foundation
soils. These alternatives can be evaluated for this site upon request. Time-rate of
consolidation calculations are presented in Appendix IV.

A table summarizing the MSE retaining wall parameters and results of analyses can be
found on the following page.



MSE Retaining Wall Parameters and Analyses Results
Relocated Shumway Hollow Road (Rear and Forward Abutments)
Analysis Based on Boring B-1

Retained Soil (New Embankment)

Unit Weight = 120 pcf

Coefficient of Active Earth Pressure (K,) = 0.33
(Based on ¢’=30°)

Sliding along base of MSE wall
Sliding Coefficient (1£)(0.67) = tan 28°(0.67) = 0.36

Use (44)(0.67) =0.35 as a maximum value as per AASHTO, BDM,303.4.1.1

Allowable Bearing Capacity — Undrained Condition
Qan = 4255 psf

For MSE wall with minimum 28:8-foot long reinforcing

Allowable Bearing Capacity — Drained Condition
Qanl = 5,5 13 pSf
For MSE wall with minimum 28:8-foot long reinforcing

Global Stability

Factor of Safety — Undrained Condition = 2.3
Factor of Safety — Drained Condition = 1.7
Factor of Safety — Seismic Condition = 1.6

Estimated Settlement of MSE volume
Total settlement = 8 inches
Differential settlement = 0.3% < 1/100

Maximum Full Height of MSE Wall = 29.0 feet

Minimum Embedment Depth = 3.0 feet

Minimum Length of Reinforcement for External Stability = 28:8 feet
Maximum Staged Construction Height = 25 feet

Maximum Pore Pressure* = 11.0 feet above ground surface

*Maximum pore pressure as measured in piezometer installed in clay layer. See results of
analyses for more information.

5.3 Groundwater Considerations

Water seepage and final water levels were generally encountered at depths below 20.0
feet in the borings. Excavation for the pier foundation is expected to be limited to four
feet or less. The abutment foundations will be on top of the MSE fill embankment.
Consequently, little if any seepage is anticipated for the foundation excavations.
However, the Contractor should be prepared to deal with unexpected seepage and
precipitation that enters any excavations.



6.0 CLOSING REMARKS

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

Respectfully submitted,
DLZ OHIO, INC.

s

Steven J. Riedy
Geotechnical Engineer

4

Arthur (Pete) Nix, P.E.
Senior Geotechnical Engineer

SIR

M:\proj\0121\3070.03\Stability Analyses\Documents\MSE Wall letters\(07 Shumway Hollow Road\Final\Joint Structure Report\Shumway
Hollow Road Structure Report 09-26-06 - SJR.doc




APPENDIX I
Structure Plan and Profile Drawing — 117x17”
Cross Section Drawing at Structure Location — 8.57x11”
Boring Plan - 11”x17”
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APPENDIX 1Y
General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Boring Logs — Seven (7) Borings
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GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generaily recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilied 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 plasticity characteristics tests. The results of these
tests are shown on the boring logs.

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

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

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

SAGeot\Forms\General Info English.doc
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LEGEND - BORING LOG TERMINOLOGY
Explanation of each column, progressing from left to right
Depth (in feet) — refers to distance below the ground surface.
Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.
Standard Penetration (N) — the number of blows required to drive a 2-inch 0.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are tecorded in 8-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 8-inch increments
of an 18-inch drive.

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

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

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

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

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

Soil Description -

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 3050
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

Compression Standard
Term tons/sa.ft. Penetration  Hand Manig%lation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25 -0.50 2-4 Easily penetrated by thumb
Medium Stiff 0.50-1.0 4-8 Penetrated by thumb with moderate pressure
Siff ‘ 1.0-2.0 - 8§-15 Readily indented by thumb but not penetrated
Very Stiff 2.0-40 15— 30 Readily indented by thumb nail
Hard over 4.0 over 30 Indented with difficuity by thumb nail

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

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

Description Size Description Size

Bouiders Larger than 8" Sand —Coarse =~ 2.0 mmto 0.42 mm

Cobbles 8"to 3" - Fine 0.42 mm to 0.074 mm

Gravel - Coarse 3"to W Silkt 0.074 mm to 0.005 mm
—Fine %" to 2.0 mm Clay smaller than 0.005 mm

U SADept\GeotechnicalForms\Boringsi\Legend ODOT English.doc




d. The malin 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 0to 10%
little 10 t0 20%
some 2010 35%
“and” 35 to 50%
. Moisture content of cohesionless soils (sands and gravels) is described as follows:
Term Relative Moisture or Appearance
Dry No moisture present :
Damp. Internal moisture, but none to little surface moisture
Moist Free water on surface
Waet 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 liguid 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 pencii point, but can be scratched with a knife blade. (Breaks easily under single
hammer blow, but with crumbly edges.)

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

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

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 at 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 ltem Sc).

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

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

S:\Dept\Geotechnical\Foﬁns\Borings\Legend ODOT English.doc
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APPENDIX III
Laboratory Test Results
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UNCONFINED COMPRESSION TEST

Compressive Stress, tsf
N

A N
/] N,
\\\
\
‘ N
™
\\
A 1
0
0 5 10 15 20
Axial Strain, %

Sample No. 1 |
Unconfined strength, tsf 2.051 I
Undrained shear strength, tsf 1.026
Failure strain, 76 I
Strain rate, in./min. 0.06
Water content, % 29.2 i
Wet density, pcf 1222
Dry density, pcf \94.6
Saturation, % 98.6
Void ratio 0.8151
Specimen diameter, in. 2.83
Specimen height, in. 4.21
Height/diameter ratio 1.49
Description: Fat clay
LL=52 [ PL=26 | PI=26 [ Assumed GS=2.75 | Type: 3" Press Tube

Project No.: 0121-3070.03
Date: 07/05/06
Remarks:

Figure

Client: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: B-] Depth: 8.0
Sample Number: P-1
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UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, tsf 2.107
Undrained shear strength, tsf 1.053
Failure strain, 5.1
Strain rate, in./min. 0.06
Water content, % 29.2
Wet density, pef 3.8
Dry density, pcf 63.3
Saturation, % 47.0
Void ratio 1.7102
Specimen diameter, in. 2.83
Specimen height, in. 6.29
Height/diameter ratio 2.22
Description:
LL= | PL= | PI= | Assumed GS=2.75 | Type: 3" Press Tube
Project No: 0121-3070.03 Client: TranSystems, Inc.
Date: _
Remarks: Project: SCI'823'0.00
Source of Sample: B-1 Depth: 8.0
4 ";.‘?\.‘
Figure S
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UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, tsf 2,365
Undrained shear strength, tsf 1.182
Failure strain, 74
Strain rate, in./min. 0.06
Water content, % 31.3
Wet density, pcf 121.2
Dry density, pct 192.3
Saturation, % 100.2
Void ratio 0.8602
Specimen diameter, in. 2.83
Specimen height, in. 4.75
Height/diameter ratio 1.68
Description: Fat clay
LL=52 | PL=24 | PI=28 | Assumed GS=2.75 | Type: 3" Press Tube

Project No.: (121-3070.03
Date: 07/05/06
Remarks:

Figure

‘Source of Sample: B-1 Depth: 12.5

Client: TranSystems, Inc.

Project: SCI-823-0.00

Sample Number: P-2
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UNCONFINED COMPRESSION TEST
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Axjal Strain, %
Sample No. 1
Unconfined strength, tsf 1.348
Undrained shear strength, isf 0.674
Failure strain, 7.6
Strain rate, in./min. 0.06
Water content, % 29.0
Waet density, pcf 120.6
Dry density, pcf 93.5
Saturation, % 954
Void ratio 0.8358
Specimen diameter, in. 2.85
Specimen height, in. 5.52
Height/diameter ratio 1.94
Description:
LL = | PL= Pl= | Assumed GS=2.75 | Type: 3" Press Tube
Project Ne.: 01213070403 Client: TranSystems, Inc.
Date:
Remarks: Project: SCI-823-0.00
Source of Sample: B-1 Depth: 19.5
Sample Number: P-3c¢
:“.‘E’g:,’!}“}

Figure %ﬁj D
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UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, isf 1.349
Undrained shear strength, isf 0.674
Failure strain, 7.4
Strain rate, in./min. 0.06
Water content, % 29.0
Wet density, pcf 120.6
Dry density, pcf b3.5
Saturation, % 97.6
Void ratio 0.8024
Specimen diameter, in. 2.85
Specimen height, in. 5.52
Height/diameter ratio 1.94
Description:
LL =59 | PL=23 | PI=36 [ Assumed GS=2.70 | Type: 3" Press Tube

Project No.: 0121 -30710.03
Date: 07/05/06
Remarks:

Figure

Client: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: B-1

Depth: 19.5
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UNCONFINED COMPRESSION TEST
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Axial Strain, %

[ o 3 3

| Sample No. 1
.r Unconfined strength, isf 2.005
Undrained shear strength, tsf 1.003
Failure strain, 5.6
Strain rate, in./min. 0.06
Water content, % 24.3
D Wet density, pcf 125.6
| Dry density, pcf 101.0
’f’{ Saturation, % 98.2
. Void ratio 0.6683
Specimen diameter, in. 2.83
D Specimen height, in. 5.53
| Height/diameter ratio 1.96
. Description:
U LL = | PL= | P1= | Assumed GS=2.7 | Type: 3" Press Tube
Project No.: 0121-3070.03 Client: TranSystems, Inc. '
- Date:
L’ Remarks: Project: SCI-823-0.00
Source of Sample: B-2 Depth: 6.0

=

Sample Number: Pl
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Figure
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UNCONFINED COMPRESSION TEST

Compressive Stress, isf
N
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‘\\\
AN
AN
1 \ ~—17
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0
0 25 5 75 10
Axial Strain, %
Sample No. 1
Unconfined strength, tsf 2.031
Undrained shear strength, isf 1.016
Failure strain, 5.6
Strain rate, in./min. 0.06 I
Water content, % 24.3
Wet density, pef 125.6 |
Dry density, pcf iOI 0
Saturation, % 97.2 l
Void ratio 0.6807
Specimen diameter, in. 2.83
Specimen height, in. 5.53
Height/diameter ratio 1.96
Description: Fat clay
LL = 67 | PL=27 Pl =40 | Assumed GS=2.72 | Type: 3" Press Tube

Pro]ect No.: D121-3070L03
Date: 7/5/06

Remarks:
Specific Gravity= 2.72

Client: TranSystems, Inc.

Project: SCI-823-0.00

|l Source of Sample: B-2

Depth: 6.0

Sample Number: P-]
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UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1 |
Unconfined strength, tsf 2.572 |
Undrained shear strength, st 1.286
Faifure strain, 8.3
Strain rate, in./min. 0.06
Water content, % 3L
Wet density, pcf 120.2.
Dry density, pcf 91.7
Saturation, % 100.1
Void ratio 0.8382
Specimen diameter, in. 2.84
Specimen height, in. 4.00
Height/diameter ratio 1.41
Description: Fat clay
LL =52 | PL=22 = 30 | Assumed GS=2.70 | Type: 3" Press Tube

Project No.: 012]-3070.03
Date: 07/05/06
Remarks:

Figure

Client: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: B-2 Depth: 11.0
Sample Number: P-2
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UNCONFINED COMPRESSION TEST

4
3
2
8
L
g 5 L~ | ‘\\\
/ N
& ./ N
: / N
S / N
1 AN
/ N
/ N
™~
/
0
0 25 5 75 10
Axial Strain, %
Sample No. 1
Unconfined strength, tsf 2.198 I
Undrained shear strength, tsf 1.099
Failure strain, 47
Strain rate, in./min. 0.06
Water content, % 30.2
Wet density, pcf 121.4 I
Dry density, pcf 193.3
Saturation, % 96.2 |
Void ratio 0.8811
Specimen diameter, in. 2.84 |
Specimen height, in. 5.52
| Height/diameter ratio 1.94 |
Description:
LL=78 | PL=24 Pl = 54 | Assumed GS=2.31 | Type: 3" Press Tube

Project No.: 0121-3070,03
Date: 07/05/06

Remarks:
Specific Gravity= 2.81

Figure

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

Source of Sample: B-2 Depth: 12.5
Sample Number: P-2B
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UNCONFINED COMPRESSION TEST

2
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Axial Strain, %

1

0 Y s T i R R Y S
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Sample No.

Unconfined strength, isf 1.658
Undrained shear strength, tsf 0.829
Failure strain, 42
Strain rate, in./min. 0.06
Water content, % 29.1
Wet density, pof 122.6
Dry density, pcf 95.0
Saturation, % 98.9
Void ratio 0.8078
Specimen diameter, in. 2.85
Specimen height, in. 5.50
Height/diameter ratio 1.93

Description: Fat clay

T
s
,_-r-..-_/)

=

LL = 60 | PL=26

| Assumed GS=2.75 | Type: 3" Press Tube

L

c=

i

Project No.: (1 21-3070.03
Date: 07/05/06
Remarks:

Figure

Client: TranSystems, Inc,

Project: SCI-823-0.00

Source of Sample: B-3 Depth: 8.0
Sample Number: P-1
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UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, tsf 2,204
Undrained shear strength, tsf 1.102
Failure strain, 10.3
Strain rate, in./min. 0.06
Water content, % 29.5
Wet density, pcf 119.9
Dry density, pcf \92.6
Saturation, % 04.9
Void ratio 0.8544
Specimen diameter, in. 2.83
Specimen height, in. 4.93
Height/diameter ratio 1.74
Description: Lean clay
LL = 44 [ PL=19 Pl=25 | Assumed GS=2.75 | Type: 3" Press Tube

Project No.: 0121-3070.03
Date: 07/05/06
Remarks:

Figure

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

Source of Sample: B-3
Sample Number: P-2

Depth: 10.0
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0.469 750 200 500 1000 2000 5000 10000 20000
Applied Pressure - psf
Natural Dry Dens. Initial Void
LL Pl Sp. Gr. USCs AASHTO .
Saturation | Moisture (pch p. 57 Ratio
104.8 % 36.5% 87.5 49 23 2.74 CL A-T-6(27 0.955
MATERIAL DESCRIPTION
Lean clay
Project No. 0121- Client: TranSystems, Inc. Remarks:
Project: SCI1-823-0.00 Specific Gravity= 2,74
Source: B-1 Sample No.: P-3 Elev./Depth; 18.0
TN
SEDLZ
== Figure
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00

Source: B-1

Sample No.: P-3

Elev./Depth: 18.0 '
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Load #1 N B Load #2 Nill
007 324 psf Y 018 646 psf i
1.37 miin.= C, @ 5.47 min.= \
C‘b.c?o . 2/day \\ p17l 005 ft.2/day )
008 57 % 4 2z 5 5 70 80 200 . 1000 DT o5 A 5 % 8 200 1000
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Project No.:  0121-3070.03
Project: SCI-823-0.00

Source: B-1

Dial Reading vs. Time

Sample No.: P-3 Elev./Depth: 18.0
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00
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Source: B-1 Sample No.: P-3 Elev./Depth: 18.0
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00

Source: B-1 Sample No.: p-3

Elev./Depth: 18.0
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CONSOLIDATION TEST REPORT
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410550 200 500 7000 2000 5000 10000 20000
Applied Pressure - psf
Natural _ Pry Dens. LL Pl | sp.or USCS AASHTO Initial Void
Saturation | Moisture {pcf) Ratio
95.1 % 282 % 95.7 78 54 2.81 CH A-T-6(56 0.833
MATERIAL DESCRIPTION
Project No. 0121- Client: TranSystems, Inc. Remarks:
Project: SCI-823-0.00 Specific Gravity= 2.81
Source: B-2 Sample No.: P-2B Elev./Depth: 12.5
= Figure
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00
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Dial Reading vs. Time

Project No..  0121-3070.03
Project: SCI-823-0.00
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Project No.:  0121-3070.03
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00
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SWELL/CONSOLIDATION TEST DATA

ent: TranSystems, Inc.

ject: SCI-823-0.00
ject Number: 0121-3070.03

Sample Data

irce: B-2

ple No.: P-1

w. or Depth: 6.0
ration:

jeription: Fat clay
uid Limit: 67 Plasticity Index: 40

S: CH AASHTO: A-7-6(47 Figure No.:
iting Remarks: Specific Gravity= 2.72

. sample Length(in./cm.): 24

Test Specimen Data

S R

!

L.

-

1 3

TOTAL SAMPLE BEFORE TEST AFTER TEST

- wit = 299.62 g. Consolidometer # = 5 Wet w+t = 180.72 g.

r wetk = 251.16 g. Dry w+t = 156.53 g.

re WEt. = 62.40 9. Spec. Gravity = 2.72 Tare Wt. = 60.26 g.

ight = .75 in. Height = .75 in.

mmeter = 2.50 in. Diameter = 2.50 in.

ight = 120.64 g. Defl. Table = n/a

isture = 25.7 % Ht. Solids = 0.4387 in. Moisture = 25.1 %

£t Den. = 124.8 pcf Dry Wt. = 96,00 g.* Dry Wt. = 96.27 g.

;s Den. = 99.3 pcf Void Ratio = 0.709 Void Ratio = 0.568
Saturation = 98.4 %

[nitial dry weight used in calculations

End-of-Load Summary

Machine

C

ressure Final v
(psf) pDial (in.) Defl. (in.} (ft.2/day)
start -0.38112

00000 -0.40796 0.00000 0.01
00000 -0.40290 0.00000 0.48
00000 -0.39167 0.00000 0.02
00000 -0.37832 0.00000 0.05
00000 -0.36112 0.00000 0.04
00000 -0.34233 0.00000 0.09
00000 -0.32088 0.00000 0.08
00000 -0.33042 0.00000

00000 -0.34154 0.00000 0.06
00000 -0.35433 0.00000 0.02
00000 -0.36705 0.00000 9.01
00000 -0.37930 0.00000 2.61
00000 -0.39222 0.00000 0.00

[an I )

.002

.001

Void
Ratio
.709
771
. 759
.733
.703
.664
621
.B72
.594
.620
.648
.677
. 705
.735

Ca

.002
.002

.000

O000000O0DO0OOO0O0OO0O

% Compression
/Swell

FOoORWEHMAOANOPRPNW
UTRNWO AN ONDE WO

Swell
Swell
Swell
Compre.
Comprs.
Comprs.
Comprs.
Comprs.
Comprs.
Comprs.
Comprs .
Comprs.
Swell
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ressure Final Machine Cy Ca Void % Compression

(psf) Dial (in.) Defl. (in.) (ft.2/day) Ratio /Swell

00000 -0.38786 0.00000 0.01 0.725 0.9 Swell

00000 -0.37784 0.00000 0.004 0.702 0.4 Comprs.

00000 -0.36724 0.00000 0.01 0.678 1.9 Comprs.

00000 © -0.35240 0.00000 0.05 0.002 0.644 3.8 Comprs.
' 00000 -0.33675 0.00000 0.08 0.002 0.608 5.9 Comprs.

00000 -0.31900 0.00000 0.09 0.001 0.568 8.3 Comprs.

= 0.16 Pg = 2792612 psf Cp = 0.09

‘egpure: 500000 ps£ TEST READINGS Load No.

©o. Elapsed Dial No. Elapsed Dial w373 __to étp _

Time Reading Time Reading -.376 |'\HHI ' 1

1 © 0.00  -0.38112 11 64.12  -0.39645 - ssofLRL 1

2 0.18 -0.38106 12 124.12  -0.40034 o : I

3 0.35 -0.38105 13 244.12  -0.40361 o M [l

4 0.60 -0.38099 14 424.12 -0.40531 s L LA I

5 1.10 -0.38106 15 664.12 -0.40634 - 400 il .

6 2.10 -0.38218 16 964.12  -0.40727 o I

7 4.10 -0.38432 17 1324.12 -0.40780 s T

8 8.10 -0.38637 18  1440.07 -0.40796 GosrEEm

9 16.10 -0.38924

0 32.12  -0.39273

Void Ratio = 0.771 Swell = 3.6 %

Dg = -0.37822 Dgg = -0.39165 Dygg = -0.40508

Cy at 25.5 min. = 0.01 ft.2/day

regsure: 1000000 psf TEST READINGS .Load No.

‘c. Elapsed Dial No. Elapsed Dial 0866 il :

Time Reading Time Reading -.a0701 |- WMHME W sliim

z 0.00  -0.40795 11 32.08 -0.204%: Rl I1!llllIIIIIIIIIHEIIIIIIIHI

2 0.08 -0.40791 12 64.10  -0.40411 os T sl DR T T

3 0.17 -0.40633 13 124.10 -0.40376 7 vaon LTl T

4 0.33  -0.40596 14  244.10 -0.40351 Ipeu N AT

5 0.58 -0.40600 15 424.10  -Q.40344 --40341 [ {HH}]

6 1.08 -0.40594 16 664.10 -0.40346 --4026¢ i

7 5 08 -0.40580 17  964.10  -0.40332 roene LT LT

8 4.08 -0.40548 18 1324.10 -0.40288 ° '

9 8.08 -0.40532 19  1440.20 -0.40290

0 16.08  -0.40516

Void Ratio = 0.759 Swell = 2.9 %

Dg = -0.40906 D50 = -0.40591 Dypg = -0.40277

Cy at 0.6 min. = 0.48 ft.2/day
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agsure: 2000000 psf TEST READINGS Load No. 3
>. Elapsed Dial No. Elapsed Dial - 40190
Time Reading Time Reading - .40085
L 0.00  -0.40290 11 32.10 -0.39660 35940
2 0.08 -0.40064 12 64.10 -0.39413 s398s
3 0.17 -0.40016 13 124.10 -0.39339 o
! 0.33 -0.39981 14 244.10 -0.39285 - 39440
5 0.58 -0.39967 15 424.10  -0.39243 - 5318
5 1.10  -0.39933 16 664.12  -0.39250 --39190
7 2.10 -0.39894 17 964.12  -0.39232 el
3 4.10 -0.39880 18  1324.12  -0.39187 '
9 8.10 -0.39789 19  1440.27 -0.39167
0 16.10  -0.39727
Void Ratio = 0.733 Swell = 1.4 %
Dy = -0.40136 Dgg = -0.39697  Djypp = -0.39257
¢, at 16.8 min. = 0.02 ft.2/day Cy = 0.002
essure: 4000000 psf TEST READINGS
o. Elapsed Dial No. Elapsed Dial < 3920 iR
Time Reading Time Reading -.3905 |14 lﬂwﬂ
1 0.00 -0.39168 11 32.12  -0.38208 gt ML TR
2 0.07 -0.39043 12 64.12  -0.38020 S
3 0.17 -0.38827 13 124.12  -0.37968 e il
4 0.33  -0.38787 14 244.12  -0.37906 - sazo
5 0.58 -0.38742 15 424.12 -0.37876 - 3ms |
6 1.10  -0.38705 16 664.13  -0.37865 -3800 [
7 2.10 -0.38627 17 964.13  -0.37839 el
8 4.10  -0.38550 18  1324.13  -0.37830 i
9 8.12  -0.38467 19  1440.40 -0.37832
0 16.12  -0.38350

Void Ratio = 0.703 Compression = 0.4 %
Dg = -0.39214 Dgg = -0.38506 Dygg = -0.37798

Cy at 5.2 min. = 0.05 ft.2/day

.egsure: 8000000 psf TEST READINGS

o. Elapsed Dial No. Elapsed Dial -.2T48
Time Reading Time Reading -

1 0.00 -0.37831 11 32.12 -0.36418 -.3716 [

2 0.07 -0.37308 12 64.12 -0.36279 T30

3 0.17 -0.37249 13 124.12  -0.36232 e B

4 0.33 -0.37205 14 244.12 -0.36183 - 3656

5 0.58 -0.37158 15 424.12 -0.36178 - 3641 ]

6 1.10 -0.37103 16 664.13 -0.36148 -+3626 |

7 2.10 -0.36998 17 964.13  -0.36142 :ﬁi:}

8 4.10 -0.36899 18  1324.13  -0.36116 e

9 8.10 -0.36749 19  1440.30 -0.36112

0 16.10 -0.36588

Void Ratio = 0.664 Compression = 2.7 %

Dg = -0.37318 Dgg = -0.36780  Digo = -0.36242

c, at 6.1 min. = 0.04 ft.2/day Cq = 0.001
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egsure:

16000000 psf

TEST READINGS

>, Elapsed

Time
1 0
2 0
3 0
4 0
5 0
6 1
7 2
8 4
9 8
0 16

.00
.08
.17
.35
.60
.10
.10
.10
.12
.12

Void Ratio

Dy = -0.35542
Cy at 2.9 min.’

0.621

Dial

0.09 ft.2/day

No. Elapsed
Reading Time
.36113 i1 32.12
.35506 12 64.13
.353%84 i3 124.13
.35337 14 244 .15
.35302 15 424 .15
.35207 16 664.15
.35081 17 964.15
.34992 18 1324.17
.34816 19 1440.08
.34631
Compression = 5.2
Dgg = -0.35000 Dioo0

Ca

Dial
Reading
.34471
.34387
.34346
.34317
.34308
.34277
.34256
.34231
.34233

-0.34457
0.002

-, 360 g
- s -HR
-.356 |1+

- 354 | -riiiEE ®
«.352]~
-.a50
- .348
-.346
-.344 }~1- e .
..342
-.340

‘agsure:

32000000 psf

TEST READINGS

o. Elapsed
Time

CwOo~IAUd W R
aAodkhNPRPOODOOO

'._1

.00
.08
17
.33
.60
.10
.10
.10
.12
.12

Vvoid Ratio

Dg = -0.33486
Cc, at 3.0 min., = 0.08 ft.2/day

0.572

Dial - No. Elapsed
Reading _ Time
.34232 11 32.12
.33472 12 64 .12
.33428 13 124.12
.33342 14 244.13
.33284 15 424.13
.33181 16 664 .13
.33042 17 964,15
.32893 18 1324.15
.32693 19 1440.45
.32503 '
Compression = 8.0
Dgp = -0.32919 D100

bial

Reading

.32390
.32300
.32259
.32228
.32205
.32189
.32140
.32114
.320098

-0.32352
0.002

=.333
~.331
=.329
-.327
~.325
-.323
-.321
-.3158
REE Y Ay - e

= 33T T
-.335 1-

WA

|
y m—

4t

U N O S N

ressure:

16000000 psf

TEST READINGS

‘o. Elapsed
Time

O W LI U D W R

'_l

0.
.08
.17
.33
.58
.08
.10
.10
.10
.10

G odbNDPEPE OO OO0

00

Void Ratio

0.594

Dial
Reading

No. Elapsed
Time
.32098 11 32.10
.32541 12 64.10
.32592 13 124.10
.32612 14 244 .12
.32666 15 424.12
.32693 16 664.13
.32736 17 964.13
.32828 18 1324.13
.32888 19 1440.33
.32544
Compression = 6.

oo

8

Dial
Reading
.32983
.33000
.33002
.33028
.33057
.33030
.33050
.33035
.33042

-.32383
-.32458
-.32533
-,32608
-.12683
.. 32758 )1
-.az833
-.32508
-.32983
-.13058
-.33133 bgpr

Load No.

P N R N |
e S— ! |

1 1 1 | | 1
{ S — e S— — |

%71

] =
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yggure: 8000000 pst TEST READINGS Load No. 9
. Elapsed Dial No. Elapsed Dial -Jm@—-“ At
Time Reading Time Reading - 3aasa LU I\II!I:HHH[%H'H%
. 0.00 -0.33042 11 32.13 -0.34020 --33329 TG R l|%ill|=I|1ﬂm
: 0.08 -0.33356 12 64.13  -0.34106 gessn{ 1111 WA
: 0.17 -0.33406 13 124.13 . -0.34133 13694 |-
: 0.33  -0.33437 14 244,13  -0.34171 33819 A
i 0.58 -0.33472 15 424.13  -0.34166 -.339a4 |1
; 1.08  -0.33530 16 664.13  -0.34169 - 34062 177
r 2.10 -0.33580 17 964.13  -0.34188 s P
3 4.10 -0.33663 18  1324.13  -0.34191 . o
) a 12  -0.33775 . 19  1440.05  -0.34194
) 16.12  -0.33925
Void Ratio = 0.620 Compression = 5.2 %
Dy = -0.33347 Dgg = -0. 33712 Dqgg = -0.34078
cy at 4.4 min. = 0.06 ft.2/day
essure: 4000000 psf TEST READINGS Load No. 10
5. Elapsed Dial No. Elapsed Dial 34309 —
Time Reading Time Reading 3“3-|WM“WWHWMWH
1 0.00 -0.34194 i1 32.13 -0.35109 MEES [ I “m“ “lﬂﬂllh%lﬁp T
2 0.08  ~-0.34426 12 64.13  -0.35244 el ]|nwunmu:
3 0.17 -0.34492 13 124.15  -0.35344 s34 - EMI“%E“%%_
4 0.33  -0.34495 14 244 .15  -0.35384 35055 [PH{H i
5 0.60 -0.34518 15 424.15  -0.35400 sl 'mgﬂﬂﬂﬁ#m' |
6 1.10 -0.34554 16 664 .15 -0.35411 i |Wunm|mmg‘;'
7 2.10 -0.34219 1; 964.17  -0.35429 38559 IIWMHMMHMILW#W
8 4.12 -0.34683 1 1324.17  -0.35430 ' '
9 g.12 -0.3479%4 19  1440.38  -0.35433
0 16.12  -0.34923
Void Ratio = 0.648 Compression = 3.6 %
Dy = -0.34409 Dsg = -0.34880 Djgg = -0.35350
Cy at 11.4 min. = 0.02 ft.2/day
egsure: 2000000 psf TEST READINGS Load No. 11
o. Elapsed Dial No. Elapsed Dial 3536 £ u_i_
Time Reading Time Reading -.3581 1— REE R
1 0.00 -0.35433 11 32.13  -0.36185 - 3ss6 [T PRGN
2 0.08  -0.35597 12 64.13  -0.36374 o AT AL
3 0.18 -0.35641 13 124.13 -0.36519 ens LML LU 1
4 0.35 -0.35676 14 244.13  -0.36626 ez |- LI
5 o €0 -0.35685 15 424,13  -0.36663 oy I REL S0
6 1.10 -0.35713 16 664.13  -0.36659 - 3656 =TT
7 2.12 -0.35763 17 964.15  -0.36709 oo T
8 4.12 -0.35823 18 1324.15 -0.36706 o
9 g.12  -0.35915 19  1440.28  -0.36705
0 16.12  -0.36046
Void Ratio = 0.677 Compression = 1.9 %
Dy = -0.35596 Dgp = -0.36159 Dqgp = -0.36722
Cy at 26.9 min. = 0.01 ft.2/day Cq = 0.000
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essure: 1000000 psf TEST READINGS

5. Elapsed Dial No. Elapsed Dial

Time Reading ' Time Reading
0.00 -0.36706 11 32.12  -0.37312
0.08 -0.36827 12 64.13 -0.37463
0.18 -0.36873 13 124.13 -0.37625
0.35  -0.36905 14  244.13  -0.37778
0.60 -0.36913 15 424.13 -0.37841
1.10 -0.36938 16 664.15 -0.37862
2.10 ~-0.36983 17 964.15 -0.37874
4.12 -0.37041 18 1324.15 -0.37915
8.12 -0.37102 19 1440.07 -0.37930
16.12 -0,37185

Void Ratio = 0.705 Compresgsion = 0.2 %
Dy = -0.36851 Dgg = -0.36846 Djgg = -0.36842
C, at 0.1 min. = 2.61 ft.2/day :

-.3658
-.3873
-.3688
-.3703
-.3718
~.3733
-.3748
-.3763
-.3778
-.3793
-.3008 %

-aggure: 500000 psf TEST READINGS Load No. 13
o. Elapsed Dial No. Elapsed Dial w377 to st

Time Reading Time Reading -.379 N A i
1 0.00 -0.37927 11 32.17  -0.38452 381 [ el -
2 0.10 -0.37932 12 64.17 -0.38603 e i i
3 0.18 -0.38088 13 124.17  -0.38753 oo I
4 0.37. -0.38111 14 244.18  -0.38932 .39 PN
5 0.62 -0.38154 15 424.18  -0.39013 -39 g1ﬁl——
6 1.12  -0.38150 16 664.18 -0.39074 --302 M i
7 2.13 -0.38171 17 964.20 -0.39100 - I l
8 4.13 -0.38223 18 1324.20 -0.39186 ' 2w
9 8.15 -0.38305 19 1440.13  -0.39222
0 16.15  -0.38350

Void Ratio = 0.735 Swell = 1.5 %
Do = -0.38100 Dgg = -0.38739 Dygg = -0.33373
cy at 120.1 min. = 0.00 ft.2/day

|
essure: 1000000 psE TEST READINGS

o. Elapsed Dial No. Elapsed Dial
Time Reading Time Reading
1 0.00 -0.39223 11 32.12 -0.38953
2 0.07 ~-0.39154 12 64.12 -0.38929
3 0.15 -0.39126 13 124.12 -0.38852
4 0.32 -0.39133 14 244 .12 -0.38830
5 0.58 -0.39120 15 424 .13 -0.38803
6 1.08 -0.39119 16 664.13 -0.38810
7 2.08 -0.39111 17 964.13 -0.38805
8 4.10 -0.39068 18 1324.15 -0.38784
9 8.10 -0.39031 19 1440.18 -0.38786
0 16.10 -0.38974 '
Void Ratio = 0.725 Swell = 0.9 %
Dg = -0.39159 Dgo = -0.38962 Digo = -0.38765
c, at 27.5 min. = 0.01 ft.2/day

-.3921
-.3916
-.3911

-.3506 |

-.35%01
-.3B96

-.3891 )

-.l886

- 3een |l

-.387¢

-.3871°%
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L.oad No. 15

assure: 2000000 psf TEST READINGS

». Elapsed Dial No. Elapsed Dial - 38912 pmrrrrr
Tiﬁe Reading Time Reading .jﬁﬁJmmgﬁ$EWﬁ

. 0.00 -0.3878¢ 11 32.12 -0.38128 'J““*“ﬁﬁ¢$5mm

: 0.08 -0.38786 12 64.12  ~0.37992 st B i

1 0.17 -0.38660 13 124.12 -0.37920 s 11N

L 0.35 -0.38630 14  244.13  -0.37862 -swea

; 0.60 -0.38604 15 424.13  -0.37840 ‘J“”_“Hh

; 1.10 -0.38602 16 664.13  -0.37836 ppsen 11

' 2.10 -0.38562 17 964.13 -0.37786 " srsea LI

} 4.10 -0.38512 18 1324.15 -0.37796 R

) g8.12 -0.38350 19  1440.48 -0.37784

) 16.12 -0.38266

Void Ratio = 0.702 Compression = 0.4 %

TEST READINGS

Load No. 16

agsure: 4000000 psf
>. Elapsed Dial No. Elapsed Dial
Time Reading Time Reading

L 0.00  -0.37784 11 32.10 -0.370892
2 0.07 -0.37646 12 64.10 -0.36963
} 0.15 -0.37625 13 124.12 -0.36820
1 0.32 -0.37600 14 244.12° -0.36776
5 0.58 -0.37580 15 424.12 -0.36774
5 1.08 - ~-0.37546 16 664.13 -0.36743
7 2.08 ~-0.37492 17 964.13 -0.36734
3 4.10 -0.37437 18 1324.15 -0.36719
) 8.10 -0.37341 15 1440.22 -0.36724
) 16.10 -0.37212
Void Ratio = 0.678 Compression = 1.9 %

. Dg = -0.37689 Dgg = -0.37170 Dygp = -0-.36650

¢, at 20.8 min. = 0.01 ft.2/day

-.37771
-.37646
.37521
-.37396
-.372Mm
-.37146
-.37021
.36096
-.36771
-.36646
-.36521 -

[ T 1 1 1 T I I | e ¥

14

TEST READINGS

essure: 8000000 psf
>. Elapsed Dial No. Elapsed Dial
Time Reading Time Reading
L 0.00 -0.36725 11 32.10 -0.35558
! 0.07 -0.36454 12 64.10 -0.35393
H 0.17 -0.36410 13 °~ 124.10 -0.35348
1 0.33 -0.36368 14 244.10 -0.35308
5 0.58 -0.36331 15 424.12 -0.35299
} 1.10 -0.36270 16 664 .12 -0.35274
7 2.10 -0.36194 17 964.12 -0.35255
3 4.10 -0.36094 KR 1324.12 -0.35246
) 8.10 -0.35956 19 1440.25 -0.35240
) 16.10 -0.35775 :
Void Ratio = 0.644 Compression = 3.8 %
Dg = -0.36518 Dgg = -0.35583 Digg = -0.35460
cy at 5.5 min. = 0.05 ft.2/day Cq = 0.002

-.3661
-.3646
-.3621
-.3616
-.3601
-.3586
-.3571
-.3556
-.3541
-.3526
-.3511 -

E=ss==sm=s

;S——— T P S

1 1 | - FI 1

o
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sgsure: 16000000 psf TEST READINGS Load No. 18
»>. Elapsed Dial No. Elapsed Dial 3501
Time . Reading Time Reading -.3486

0.00 -0.35241 11 32.10 -0.33849 --3471

0.08  -0.34852 12 64.10 -0.33781 o |

0.17 -0.34777 13 124.10  -0.33762 - vaze | LI

0.33  -0.34729 14  244.10 -0.33738 Caa

0.58 -0.34663 15 424.10  -0.33739 - 3396

1.08 -0.34608 16 664.10 -0.33724 so33sl

2.08 -0.34536 17 964.10 -0.33714 e

4.08  -0.34408 18  1324.12  -0.33681 -

8.10  -0.34237 19  1440.40 -0.33675

16.10  -0.34027
Void Ratio = 0.608 Compression = 5.9 %
Dy = -0.34841 Dgg = -0.34390  Djpo = -0.33939
Cy at 3.2 min. .= 0.08 ft.2/day Cq = 0.002
essure: 32000000 psf TEST READINGS Load No. 19
o. Elapsed Dial No. Elapsed Dial a3ateit .

Time Reading ‘ Time Reading - 33088 ! 1

1 0.00 -0.33675 11 32.12 -0.32043 -3293 T l .
2 0.10 -0.33072 12 64.12  -0.32013 st BT | I
3 0.18 -0.33010 13 124.12  -0.31990 nas e I
4 0.35 -0.32949 14 244.12 -0.31996 aoas |HH LN i
5 0.60 -0.32889 15 424.12  -0.31962 - zase PPTHLL NG HiT
6 1.10 -0.32800 16  664.13  -0.31949 3203 D
7 2.10 -0.32685 17 964.13  -0.31915 o TN T T
8 4.10 -0.32511 18  1324.13  -0.31914 A
9 8.10 -0.32313 19  1440.42  -0.31900
0 16.12  -0.32142
Void Ratio = 0.568 Compression = 8.3 %
Dy = -0.33084 Dgg = -0.32571  Djgo = -0.32058
cy at 2.6 min. = 0.09 ft.2/day Cg = 0.001

\
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CONSOLIDATION TEST REPORT

800 ! N |
' N
N
761 \
N
722 ! \ ‘
683 ¥ N
\\ N
N\ \
544 \ P
e N N
o N,
g % WATER ADDED N <
Qo L
4 ~= = q &
N \
566 \‘
N N
N \
NN A
527 \x‘: - \\
’ ™
NN N
NN \k \
\\ -
D)
488 N
N
N N
N
449 N
' A
N
N
410750 200 500 7000 3000 5000 0000 20000
Applied Pressure - psf
Natural Dry Dens. ‘ Initial Void
LL P! Sp. Gr. uscs . AASHTO .
Saturation | Moisture (pcf) P Ratio
95.1 % 28.2% 95.7 78 54 2.81 CH A-7-6{56 0.833
MATERIAL DESCRIPTION
Project No. 0121- Client: TranSystems, Inc. Remarks:

Project: SCI-823-0.00

Source: B-2

Sample No.: P-2B Elev./Depth; 12.5

$DLZ

Specific Gravity= 2.81

Figure

e
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Project No.: 10121-3070.03
Project: SCI-823-0.00

Source: B-2

Dial Reading vs. Time

Sample No.: P-2B

Elev./Depth: 12.5 |

1 3

o O o .33 Cd 23

4
-0oe 05245 a \ 0
.oueL E . 05370 ;
\\ ko \
N
012 05405 .\\
4\ \
015 05620 \GQ
{ ) §\
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g s ~
> |
= [~ £ N
05870
§ 021 A ] 3 70 %
% T~ el % \
B 24 [T <] 8 gsea5
. \'\ » et i P
M o | [TI5 [T \
027 - o T ] wy 06120
\'"lh-__.\ "'“-..,\
Y
030 i i 06246 v
\ —1
Load #1 T ™~ Load #2 | |
033 324 psf JOB370 646 psi E ;
C, @ 0.19 min= ! Cy @ 6.41 min~ i \
1.38 fr.2/day opaps 004 1t 2/day vl
0Tz 5 1 0 20 &0 700 500 . 2000 : o 08 1 .2 20 &0 200 1000
Elapsed Time (min.) Efapsed Time {min.}
083 103 T
085 105 e
f o NN
N N
™ o
.oe7 k\ 07
\ID
089 \"\ .mE
NS
- 081 y el 3
= g Tl .
E £ 1l
§ 0w \\ g 113 \\\
5 N = “rm.\ |
e N g 1
0 on5 ] 9 115 \\\I"‘“ r R\
[ Wy o 1l
\q‘ l \U\ ! N
007 N T 17 ; HIR
. Y i \ N ;
N ! | H'&.
009 - 119 | ——
Load #4 Load #6 i ' i \
R 2584 psf A2 10336 psf : ! ; T
. : St
Cy @ 2.44 min= Cy @ 1.62 min= I o il | Bl E
0.09 f.2/day : 3 ! i 12 0.12 f.2/day Rl i i k1l :
10378 B 7 5 26 50 200 1060 12375 05 A 5 2 5 26 50 200 7000
Etapsed Time {m.) Elapsed Time {min.}
E’:’E N
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Dial Reading vs. Time

Project No.:  0121-3070.03
Project: SCI-823-0.00

o o O[O ¢ ) o o 3

> 2 2

Source: B-2 ‘ Sample No.: P-2B . Elev./Depth: 12.5
124 14085
.
A28 > N - .14010
\ - \
13535

428 - \\
\ 13860 N

130 \\
- A2 ™ -~ 13785
c | =]
o N o Ne
5 £ \
2 0
3 134k g ar10
[ b [+
= i LS \{ [} B .
a x =1
136 -...____‘“ Y\ 13635
“\ \\ \ .
38 N 13560 \

.-\"- —— ] ]| \:;x

140 .13485 o Smnif)!
TN
Load #7 ™ Load #8

Dial Reading {in.)

\\
—
IR
142 20672 psf ,13410 10336 psf ——
C, @ 0.96 min.= \ Cy @ 0.69 min= \ 1
s4ql 020 .2/dzy AN 13305 021 fL2/day N
N a1 .2 B 1 2 10 20 80 200 500 2000 : a1 2 ) 1 z 5 10 20 50 200 500 2000
Elapsed Time {min.) Eiapsed Time (min.)
.18 12455
\
.16 .12330 =1
e [ M
L ;
14 12205
I LI \
42 —HE e .12080 A\
e
10 — 11958
=
E=1
2
.08 B .11830 -
-1
14
.06 A 11705 - » \ -
04 f 11580}-— L
i \\ » !
i 1 i :
02 11455 LT
i ! i | i ] h\ i
Load #9 i ! Load #10 * !
oo s168psf B i aas0f  2584psf : A 1\’3,.-_
Cy @ 3.66 min.= | i E C, @ 6.44 min= % | i” ;
2005 t.2/day Lot ! oo i 11205 L2303 #.2/day i
e 2 5 1 2 & I 20 50 200 500 2000 * 01 o5 1 2 S5 1 2 -] 20 50 200 1000
Elapsed Time {min.)

Elapsed Time {min.}

-~

@DLZ | ‘ | Figure
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Dial Reading vs. Time

Project No.: .0121-3070.03
Project: SCI-823-0.00

S TR S R NN T GRS A

KDI.Z

Source: B-2 Sample No.: P-2B Elev./Depth: 12.5
10080 < 10694 \] (
\
L
10155 \\ 10819 TSI
N o\
A 'y
10230 - 10944
: o [N ]
1 \
10305}— i 11068
e N
: Ne L 4t L
~ 0380 N = b
< - N £
> N g \
‘E 10455 =T g 11319 N
- T~ A\ \
& s S B 14 5
8 10530 <] PN ST | i\k\
LN Tt NI
10805 Axt == 11568 ____\__\_}m
N l‘
N\ Gin N Ny ||
10680 N 11694
Load #12 Load #13 N
10785 1292 psf 11849 2584 psf
, { = \
el I C‘{)%;ﬁ?gldw:; A
-10830 55 = R zZ 5 20 &0 200 . 1000 AT 1 2 5 Z 26 50 200 1000
) ' Elapsed Time (iin.) Etapsed Time (min.}
1o Al
11725 1295
e
11850 n 131 E\
AN SN
11976 ; 1326
\',\
12100 \\ -1440 N
— 12225 i — -1355] N
£ &
2 g A
2 .12350 Ki g 1370 Y
-] 2 \
£ \ z \
3 A 3 a8 Ne
12475 . \ :
N
12600 -1400 \\
SRR Y
b ——— .
L LN |
= A418 vt
12725 | He Xy ]
. b N )
Load #14 R Load #15 [
.12850 5168 psf \ | 1430 10336 psf
3.27 min= C, @ 2.28 min=
C‘B%s n.2f£v i 1445 0.08 fi.2/day ! N
AWTS g 1 2 &5 1 2 5 30 68 200 1000 A F 1 2 T 20 50 700 500 7000
Elapsed Time (min.} Elapsed Time {min.}
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Dial Reading vs. Time

Projéct No.: 0121-3070.03
Project: SCI-823-0.00

Elapsed Time {min.)

Source: B-2 Sample No.: P-2B Elev./Depth: 125
1434
Adaod——
~
N
1464
\
1475
-1
<
B8 1508
& \\
)
O 4524 ‘—"—“\\
"I-......-‘.- \
.
1538 e __:'&
- ﬁ [ ]
1654 !\“2:.. .y
Load #16 [t
569 20672 psi’ -
Cy @ 1.21 min~ ™
0.15 . 2/day
AR =g 1 2 5 0 20 &0 705 500 7060

EDLZ

Figure
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APPENDIX IV
MSE Wall Stability Analysis Results
MSE Wall Bearing Capacity and Stability Calculations
Settlement Calculations
MSE Wall Critical Pore Pressure Analysis



—

0L Sfidiamoal Dieanma ‘Nid 957 1E S00T/9ZIE Trprssiyasg

90/8a/£0 ANC _ s oW _ £0 '0£08-1210 ‘ON 133r0ud T ——

00 '0-£28-13S

SISATIYNY ALITNIEYLS 3SKW

INIWLNEY QavMald - 1NJ3 0T 31140ad 1-9
QY08 MOTM0OH AVMWNHS J3A0 €28

o= JuUloJpuU
ELeesSd PIURPUNY  9/g1=54 dsias

289'1=84 paulvJQg

) \ SN\
7ol P N
- ®© ST A NOM 3SK S L2=(T+H)6'0="
/ \ 185257 S 52 | Q'E=0 FUaupaguy
FUBI2H N4 ,9'/2=H
I-g uo pasvog
GL+¥8E '0%4S
¥l ¥ 00001 S 00001 #o0Jpag S 1014310 GGusungy pJoMUo 4
SLL 2¢ 0 z¢ 0 puos 3uld asuag 'W| S TOI42T0H @y MONOH AoMunys JaA0 £28
611 BT 0 0 osgl AD] F343S| ¥ 1031 0) NJ /D> 3Njodd 1-9
Szl 82 0 a 0002 A01]|  33irS AJSAT € 10[M830K sisAjouy A3i00
ozl 0g 0 og 0 IERCEE] P3330duog|[ 2 10}4330H ' HIAOES 3SK
0zl e 0 ¥E 0 NERER]] pa339duwo] | 1 1042104
I L [ P3P 4| @sDH I3[ O3 ] (F5H I 3dAL 105 “ADuUa3sIsuo) 10413301
paurodg pauoJpun

Lo L2 Lo O g (o ]

A U T i R Y B L D e O R U 2 VR s SN s S s GRS




90/32/3 3iva |

s QwWl _ €0 "0L0E-1210 'ON 1J3road

00 '0-€28-13S

SISATYNY ALITTIEVLS 3SKH

3UNSSAUd 3U0d 10D13 1) SUIWIII3(]
avOy MOT70H AVMWNHS d3A0 €28

LIOOEGRAICT THRAIICH, ‘ol L1435 18 S00LmEI6 “dmp saord PUZ lIep J5WNsasielry b___.nn_wﬁo.a__.oﬂww._b&o._%‘h

62'T=54 pauloJg

©)

T0v9 Ao1d
@

§GG9 A9I3 ® I\ul.ll _

|||||||||||||||||| €299 Am§ . — T T T T — |||||\1|I.Ald.||%|||.i||||.ll.tu

© > \_ €049 .>mm_/
/ Rai

€149 *o3 _ . \ _

185 Feid A \

7:93 ISW

i
(32034NS D3 03JUd Ag pajuasaJday)d
o7t 7o o s ) Mg uoag porI0dwo) | 2 TO[451 0N $3aJNSSAUd 3J0d 103]3|d] auiwdalag
S¥l G¥ 00001 o 00001 H30Jpag 9 19[JSTOH

Sn ZE 0 s 0 puUos_3uij JSUSH W[ G 199939A C/+¥8E '03S
6L 8T Q 0 QcEl A0 JHES| ¥ 1914910} FUBWANCY PAOMUIO )

gal 82 0 0 0002 A 3RS AJSA| € 104310W M 3140
ozl ot 0 ot 0 WA "GW3 | p53o0duos| 2 ToMSIO0 GNJ /L _dd04d 1-4
0zl v 0 e 0 W3 3SH|  P33o00uo)| [ 19[9819W S L=(U+H>E8'0="]
(3230) £ | (B3P [ (35D ,0| (Bap) &| (350 J adAT WIOS  AJU33sIsU0) 10[J3TOH INIWI3ITWT 0°E
pauroJg pauo.Jpun 1UBiay W4 ,9'/2=H
@y MONOH AoMuWnys JaA0 £28
as0] paulodg - s[sAyouy A3Nigo3s

L O o o J (O J 7 T 7 g oo O g




s SUBJECT Client  TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
Project SCI823-0.00 Portsmouth Bypass SHEET NO. / OF §
Item MSE Wall Stability - Forward Abutment COMP. BY SJR DATE 07/27/06

823 over Shumway Hollow Road

Based on Boring B-1

CHECKED BY F &ﬂ: DATE |

l STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
] 1 Estimated height of embankment; H=30.6' (Full Height) H+D =7 32 feet c = - 2000 ;psf Cohesion
2 It is assumed that the bridge is supported on piles VYmse = ;120 pef o = 28 deg Friction angle
3 Ground water; Dw=0.0' L = 288 feet ;= 240 psf  Traffic loading
| 4 Traffic loading is neglected in resisting forces L factor = 096) Length factor-range (0.7 - 1.0)
5 b = 30 i?deg Friction Angle of Embankment Fill

| RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

| Thrust: P, =K{%7Hz +a)TH]

where; K = tan” (45— %) K, 0.33 B

!
]
| EMBANKMENT i,_jﬂ_ .
o
B, = 22,810  Ibs per foot of wall FILL ;.i : o
/ |
Resistance: P, =W (0.67)(x) (Drained) T i g

RESISTANCE AGAINST OVERTURNING

H
{ |
A'—-j‘-—-
P— |,
where; U= tar((b) 0674 = 036 i |
s e [ ———
0.67u Max. = 0,35 {AASHTO, Bridge Design Manual, 303.4.1.1) ] 1 t
¢ i 1] - \Il'\\ '{“\
P, = 38,707 Ibs per foot of wall L I 01
USE THIS VALUE f D
w
L {
4oy B L(C ) (Undrained)
P, = 57,600 lbs per foot of wall
Use Drained Value
5 Calculated Required Resistance Against Sliding is
FS = F’ FS = 170 FS = 150

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

= L
zMresis(ing = 1,592,525 Ib-ft EM,_H“","X = }{-]L[E)
IMoveruming = 256,819 Ib-ft 1

Calculated Required
- M resisting
FS = FS = 6.20 FS = 200
M

overtumin g

x| L H H
z‘“.1/1uwe'r.'urm'rg = Ka|:2 }H ( 3 J+ a)fH[ 2 )i|

Resistance Against Overturning is




T SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
?DI r 2 ’ Project SCI 823-0.00 Portsmouth Bypass SHEET NO. 2 OF g

Item Bearing Capacity - Forward Abutment Location COMP. BY SJR DATE  7/27/06

823 Over Shumway Hollow Road, Based on B-1 CHECKED BY :DQA‘—DATE 2 / [ ! Olo

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

TRAFFIG LOADING
IR 1 TemB = 20" pct Unit weight Embankment fill
r O'gms = 880 deg. Friction ang. Embankment fill
-
EMBANKMENT }/ i VeDN = 120 pef Unit weight Foundation soil
i REINFORGED
ik Lolsl - ¢ = 2000 psf Cohesion Foundation soil
[
e H (0] = 0. deg. Friction ang. Foundation soil
T —F = ' ; : . ;
i c = 0 psf Cohesion Foundation soil
P __——H’.’___J:___ o’ = 28 deg.  Friction ang. Foundation soil
!
| —— |
| b Vi it l\ }: Loads and Parameters
o 5
I - T Wy = 240 psf Traffic loading
w L= = 28.8 ft Length of MSE reinforcement
, L L factor = 0.9 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 3 ft Embedment depth
YW +W,.. Dw = i ft Groundwater depth
g =——= g
| &5 % Oy = 4812 psf HD = 32 ft
H = 29 G ft Height of wall
| Ultimate undrained bearing capacity, g . Ka = 033
1 [ Pa = 10667 ft Moment arm
Gyir=cN.+0', NﬁaVBM Qur = 10,453 psf [ Wt = 16 ft Moment arm
q B' = 2442 ft
q — Yurr e
ALLT "o Qar = 4,181 psf 4 = 57.6 pcf
W, 6,912 Ib/ftof wall  Weight from traffic
Factor of Safety = 2.17 No Good Wne = 110,592 Ib/ft of wall Weight from MSE wall
Ultimate drained bearing capacity, g ., Bearing Capacity Factors for Equations (AASHTOQ)
. . 1 Undrained Drained
Qi =CNATp Nt BN, ge = 18308 st N, 5.14 N, 25.80
N, 1.00 N, 1472
_Yuir
art =g Qar = 5721 psf N, 0.00 N, 1672
Factor of Safety = 2.97 OK Eccentricity of Resultant Force Kern
e = 2.19 ft e<lL/B = 4.80 ft

MSE-BearingCapacity-MSE Forward Abutment [MSE non-coped] 7/31/2006 - 2:55 PM
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SH MSE

UAAAAA ONE DIMENSIONAL SETTLEMENT ANALYSIS/Federal Highway Administration AAAAA¢
INCREMENT OF STRESSES BENEATH THE END OF FILL CONDITION

Project Name : SCI-823 Client : TranSystems
File Name : SH MSE Project Manager : Nix
Date . 7/27/10 Computed by : SIR  pheeked DAA

Settlement for X-Direction

Embank. slope, x direc. = 55.20 (ft) Height of fill H = 27.60 (ft)
y direc. = 55.20 (ft) unit weight of fi1l = 120.00 (pcf)
Embankment top width = 90.00 (ft) p Tload/unit area = 3312.00 (psf)
Embankment bottom width = 200.40 (ft) Foundation Elev. = 670.00 (ft)
Ground Surface Elev. = 673.00 (ft) )
water table Elev. = 665.00 (ft) Unit weight of wat. = 62.40 (pcf)
LAYER COEFFICIENT UNIT SPECIFIC VOID
N§. TYPE THICK. COMP. RECOMP. SWELL. WEIGHT GRAVITY RATIO
(fr) (pct)
1 INCOMP. 3.0 ----= coooe o 120.00 —— -——
2 comp. 11.5 0.210 0.100 0.000 119.00 2.65 0.95
3 comp. 7.0 0.044 0.044 0.000 115.00 2.65 1.00
4  COMP. 9.0 0.044 0.044 0.000 120.00 2.65 1.00
SUBLAYER SOIL STRESSES
N§. THICK. ELEV. INITIAL MAX.PAST PRESS.
(ft) (ft) (pst) (pst)
1 INCOMP.
2 11.50 664.25 997.45 997.45
3 7.00 655.00 1507.00 1507.00
4 9.00 647.00 1950.30 1950.,30
X = 0.00 X = 10.00 = 20.00 X = 30.00
Layer Stress Sett. Stress Sett. Stress Sett. Stress Sett.

(psf)  (in.) (pst)  (in.) (psf)  (in.) (psf)  (in.)

W W www W W W W W W W W W W W W W W W W W W W W W W W W W WNWWw W Ww ot w W oWw Wk W W W Ww KWW WwWw Wk ww W
W W W W W W WwwWwwwwWwivwwNweweowowe o wewwewt oo wwwwwwe e owwe wag wewwwweweweoww

1 INCOMP. INCOMP. INCOMP. INCOMP.
2 50.61 0.32 311.04 1.75 612.10 3.09 913.88 4.20
3 138.79 0.07 345.73  0.17 615.98 0.28 901.33 0.38
4 206.97 0.10 392.19 0.19 632.28 0.29 892.53 0.39
0.49 2.11 3.65 4,96
X = 40.00 X = 50.00 X = 60.00 X = 70.00
Layer‘ Stress Sett. Stress S?tt. Stress Sgtt. Stress Sgtt.
(psf) (in.) (pst)  (in.) (psf) (inD (pst)  (in.)

1 INCOMP., INCOMP. INCOMP. INCOMP.
2 1214.24 5.14 1505.79 5.94 1660.96 6.33 1671.92 6.35
3 1182.09 0.46 1429.63 0.54 1580.83 0.58 1633.03 0.59
4 1146.38 0.48 1363.89 0.55 1511.08 0.59 1585.79 0.6l
6.08 7.02 7.49 7.56

Page 1
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X = 80.00 X = 90.00 X = 100.00
Layer Stress Sett. Stress Sett. Stress Sett,

(pst)  (in.) (pst)  (in.) (psf)  (in.)

INCOMP. INCOMP. INCOMP.
1673.38 6.36 1673.77 6.36 1673.86

1618.14 0.62 1631.29 0.63 1634.95

Wow oW oW oW W W W W W W W W W
N =

E’M: 758

j - 127
JISTANT

Page 2
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6.36
1648.65 0.59 1653.87 0.59  1655.21 8.%2

W W W Ww W W WwWwWwwE o w W

. ABAAAA Hit arrow keys to display next screen. <F8> Print. <Fl0> Main Menu AAAAAU




£

r

SRS

1
-

L

@%DLZ

ENGINEERS » ARCHITECTS » SCIENTISTS
PLANNERS * SURVEYORS

CLIENT
PROJECT__SC /- 82’5
SUBJECT _T7me - Rate
823 ouer Shumumay Holloy

O

f'ar‘l §u <.1L¢Vh bt

C‘\.
;
g

/ _ober D-9

Do

A

o -( /f:ms oﬂ‘a/.x -//m\

O/12/-28570 03
L OF 5
ST L. __DAE "1-28-0¢

PROJECT NO,
SHEET NO.
COMP. BY
CHECKED BY

- H<LE

DAA At 8;/ 1/06

1 i E b § i = 1 ! [
O T %?&}:‘»&o{ wpﬁqé.-otr ...... p.ro; e ot ch'f“lVUr%"f ....... /”Q‘a',' C'*"\"nct l) S
| Py z | i
..... ) Lonsalidatio. T £ing.. parfocaed &nﬂm//c—/ﬁm AmnJ_.__.zﬁ?.:./.‘._____é,__u_.
...... N Pl‘ il ‘o ) ‘
. q{-lt.. +r m’ : Uy Jfaan(f Carfeit R A
....... SN S .21 s t ; e ST SO SRR T S
i - et STy L a Proposiel Grecle. fobovloh b .
yyyyy o ’ Ulﬁ'éfau'i(' ( Leveling Paol; “T- i . ) i N _.i._
Lollfs * HAssume. .. ]
e_s& Llala_ b\f:‘ O. Z i &
i o b d
,é{ls Fine ‘Sun-l H B
dyz’ Licavel with Sapol | | L p oo b b
2
I P2 R A U OO WOUR NN N A .
Times Retdl_oif_Consoliclation ConT Lo . .
fle L U= % [90% |Coisolicladiod ) | =17 [ T= 6.94%
L% -
" N4 ~5% ) -
(5845 27} |
[of Wi ! = 224! olays - /=9 3% ithout Wi y
— L) x Lo A A it h # .“‘W,G‘Ljpfﬂ. .D.S-
8T S, f {
~ e i
....... e ; S TR S ‘
é g -------------------- ST ‘Z T N R NS ~§ ______ 1i. .3:,

A A N R A S B e s
-------------------- b VRN S T * e
Pl P A ' : o

e e e Pt




0 e O

f"" ‘
' D I Z CLIENT Lrac f stems PROJECTNO. _ O/2/- 30760.03
H ENGINEERS » ARCHITECTS + SCIENTISTS PROJECT Cf 8 SHEET NO. _7 OFE&_——
PLANNERS » SURVEYORS SUBJECT 5—/:1“,7( Cpn 41{mc£mﬂ COMP. BY < 4/K DATE__ ¥-r " Oé&
i—Q Exiiss  fn Lidee Prssens CHECKED BY DAA DATE _g:kﬁ@
) ! f | P
....... ;.‘.... j, .H..‘..E - [ SR PO I ._.._‘.;,‘....-T;.-.....j_-...-.;m.m
ﬂ\ .............. ?" As ,Dg.(‘ UTENAS J-f'/u..ma.x:mumsﬁa?—w(b
i : i ! f gl E
------------ B
U ............. 6%-44-?( wponl s flz¢7/11é foom the 2kceds. | }ea:rg.,‘..‘bm’;en_._:k_
a N = !
. z'?:f.. ﬂﬂﬁ?\/(:f.—s/ fodd. ;i at. L1 204 far Satucate
D .... ot tEO. ity 3l 25 (128 pif Ve B0t _pskl | ¥ This woill be ts eietiical
o ; . pere._dater lpressire.
edo/:jé}ndu/ a_.fa,é/ma/ foad | Hi ; > AU, = ‘1/,//-20) = lARO. ;?S-F _
D ¥ Lledeondin J-he .__ﬁ_L_may.{'.\-*.o-F Hme | o Lsgip Fel ,._ﬁfdi!?_f shl ofi e |\ 4 1 i
73 3.000= HEO e
sl = Nd '/
... ADL S080 SNV NURRUUN SRS SN SUSN N SO W
(N
"
U . .- Bt l.fci,,.,éa__e.-ﬁ )-
Frin é:mﬂé_(aﬁ&;éwé)w 7; Tlele .uJ.éA.r.zwkEi,-::E‘.—-ﬁ.QS‘f /AN ho -".f‘?‘z~~.{f_‘("
I ez 5t
L T 2 W hete. Frinn | BELL Cziolz ft (W
D - o (Doubfc‘mbmfnnq!—) H,: 3 -”s//z k 5;'75"
i
_
¥
[ P
; . T
D "" Ena/ b-f CMSrer’-ﬁm af 25 ‘51‘&;9 I
U‘ . - Emss Pw‘t. L{ahrﬂ Prc.ssweg ]-wn_ D.sf-,., Po:”xal P
. k.i" /40{0! ado( -Pmal ‘I O 7L'o émplz-‘l.LJmi Ar3A+ af 2‘70
P i ?




5/){:.1‘ v oj" 4

gy

‘wrelerp sup jo ey roddn

atp Ajuo osn “aseo aFeurrip o18uls oy 104 SFeUIRIP S[QNOP IM 7 JO SIN[RA SROLIRA JOJ ‘ogrn 7y 2andiyg

Nbd\uz
50 , 0

—4 S0

S0

\&

\!




