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REPORT
OF
SUBSURFACE EXPLORATION
FOR
PROPOSED HIGHLAND BEND ROADWAY EMBANKMENTS
(STATION 105+73 TO 130+73)
PROJECT SCI-823-0.00 PORTSMOUTH BYPASS (PID 77366)
SCIOTO COUNTY, OHIO

1.0 INTRODUCTION

The SCI-823 project consists of constructing approximately sixteen miles of new roadway,
including several new interchanges and bridges. The analyses and recommendations outlined in
this report pertain to the embankments in the Highland Bend area only. To construct the
proposed roadway in this area, three embankment sections will be constructed from approximate
station 105+75 to station 130+73. Three bridges will also be constructed in this area. The
recommendations for the structures are presented in separate documents.

This report supercedes the report for the Proposed Highland Bend Embankments, dated June 8,
2006. Analyses and recommendations have been revised based upon the findings of additional
borings drilled for the proposed bridges throughout the valley.

The exploration presented in this report has been performed essentially in accordance with DLZ
Ohio, Inc.’s proposal for the project. The subsurface explorations and embankment
recommendations for the three roadway embankments are presented in this report.

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 materals, and 3)
provide information to assist in designing and constructing the roadway embankments.

The geotechnical engineer has planned and supervised the performance of the geotechnical
engineering services, has considered the findings, and has 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 embankments heights for proposed SR-823 in the Highland Bend area
will range from approximately 108 feet, near station 109+00 to 48 feet, near station 127+00.
Three bridge structures will also be constructed in the Highland Bend area, crossing the CSXT
Railroad, Slocum and Pershing Avenues, and the Little Scioto River/SR 335. At this time it is
understood that at least one bridge will utilize spread footings to support the abutments. All
roadway embankments were analyzed for global stability and settlement.



The analyses and recommendations presented in this report have been made on the basis of the
foregoing information. If the proposed embankment locations, heights or concept is changed or
differs from that assumed, DLZ Ohio, Inc. should be informed of the changes so that
recommendations and conclusions presented in this report may be revised as necessary.

3.0 FIELD EXPLORATION

An original subsurface exploration was performed between the dates January 27 and May 17,
2005 and consisted of ten preliminary structural borings as well as seven roadway borings.
Supplemental explorations were performed to obtain additional information for the design of
roadway embankments and structures. Between January 10 and January 12, 2006, one roadway
boring and two structure borings were drilled for the proposed embankments. Similarly,
between January 11 and May 9, 2007, five borings for proposed culverts and five borings for the
final structure configurations were drilled. Borings were drilled with either a truck-mounted or
track-mounted, rotary-type drill rig. All borings were advanced to bedrock, with total depths
ranging from 21.0 to 108.2 feet.

The results of these evaluations are based upon the results of all borings drilled throughout the
valley for the proposed roadway embankments, bridges, and culverts. Boring logs are presented
in Appendix A. A boring location plan can also be found in Appendix A.

4.0 FINDINGS
4.1 Geology of the Site

The project area in Highland Bend has generally gently rolling terrain and is bounded on
either end by steep slopes. The main drainage feature in the valley is the Little Scioto
River, located at approximately station 136+00. The ordinary high water elevation is
reported to be 498.6 feet. The soil consists primarily of alluvial and lacustrine deposits.
The overburden in this area is generally fine-grained soil, which is seventy to ninety feet
deep. The area is located in the Shawnee-Mississippian Plateau, and can be found on the
Minford 7.5-minute Quadrangle.

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

4.2  Subsurface Conditions

4.2.1 Subsurface Conditions, Station 105+75 to 112+84

In the area of this proposed roadway embankment, borings R-55, R-56, R-57, R-
58, TR-41, TR-42, C-91, C-92 and B-37 were drilled. The soil properties and



subsurface profile at boring TR-41 was considered more critical that the other
borings. Therefore, a soil profile based upon boring TR-41 was used to evaluate
embankment stability and settlement for this roadway embankment.

Boring TR-41 generally encountered nine inches of topsoil at the surface. Below
the topsoil layer, primarily very stiff clay (A-7-6) was encountered to a depth of
21 feet below the ground surface. Below 21 feet, primarily stiff to very stiff silt
(A-4b) was encountered to a depth of 70 feet. Below 70 feet, primarily stiff to
very stiff silt and clay (A-6a) was encountered to a depth of 83 feet. Below 83
feet, primarily loose to medium dense coarse and fine sand (A-3a) was
encountered to a depth of 93 feet, at the top of bedrock. Underlying the soil, this
boring encountered medium hard to hard, slightly to moderately weathered
sandstone to the bottom of the boring at 113 feet.

4,2.2 Subsurface Conditions, Station 117+64 to 120+98

In the area of this proposed roadway embankment, borings R-61, TR-37, TR-38,
TR-38A, TR-39, TR-40, and B-38, were drilled. The soil properties and
subsurface profile at boring TR-38A was considered more critical that the other
borings. Therefore, a soil profile based upon boring TR-38A was used to evaluate
embankment stability and settlement for this roadway embankment.

Boring TR-38A generally encountered nine inches of topsoil at the surface.
Below the topsoil layer, primanly medium stiff to stiff silt and clay (A-6a) was
encountered to a depth of 25 feet below the ground surface. Below 25 feet,
primarily medium stiff silt (A-4b) was encountered to a depth of 45 feet. Below
45 feet, primarily stiff to very stiff silty clay (A-6b) was encountered to a depth of
62 feet. Below 62 feet, primarily loose sandy silt (A-4a) was encountered to a
depth of 81 feet, at the top of bedrock. Underlying the soil, this boring
encountered medium hard to hard, slightly to moderately weathered sandstone to
the bottom of the boring at 86 feet.

4.2.3 Subsurface Conditions, Station 124+24 to 130+73

In the area of this proposed roadway embankment, borings R-64, R-64A, R-68,
TR-35A, TR-36, B-32, B-31, C-93, C-94, and C-95 were drilled. Borings TR-35,
TR-34, TR-33, and B-39 were also considered in these evaluations. The soil
properties and subsurface profile at boring TR-35A was considered more critical
than the other borings. Therefore, a soil profile based upon boring TR-35A was
used to evaluate embankment stability and settlement for this roadway
embankment.

Boring TR-35A generally encountered three inches of gravel at the surface.
Below the topsoil layer, primarily stiff to very stiff clay (A-7-6) was encountered
to a depth of 5 feet below the ground surface. Below 5 feet, primarily very soft to
medium stiff silt (A-4b) was encountered to a depth of 32 feet. Below 32 feet,
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primarily very stiff to hard clay (A-7-6) was encountered to a depth of 65 feet.
Below 65 feet, primarily stiff silt (A-4b) was encountered to a depth of 72 feet.
Below 72 feet, primarily loose to medium dense coarse and fine sand (A-3a) was
encountered to a depth of 81 feet, at the top of bedrock. Underlying the soil, this
boring encountered medium hard, moderately to highly weathered sandstone to
the bottom of the boring at 86 feet.

4.3 Groundwater Conditions

Most of the borings encountered water seepage, which was first observed at depths
between 4.0 and 79.0 feet. Generally, these depths correspond approximately with depths
where silty or sandy layers were first encountered in the borings. Water level readings
taken at the completion of soil sampling {prior to adding core water) ranged between
depths of 7.0 and 67.8 feet. It is anticipated that groundwater conditions will vary with
the level of the Little Scioto River throughout the Highland Bend area.

A piezometer was installed in boring R-57, at station 109+17. Readings in the
piezometer have shown that the water level 1s consistently 60 feet below the ground
surface, corresponding to an elevation of approximately 501 feet, which is near the
ordinary high water elevation in the Little Scioto River, which is reported to be 498.6
feet. However, it should be noted that the water bearing silt (A-4b) layer that was
observed throughout much of the valley was not encountered in boring R-57. Therefore
the water levels measured in the piezometer may not be representative of other locations
throughout the valley.

44  Laboratory Testing

All of the soil and rock samples collected were visually identified in the laboratory.
Index tests (grain size and plasticity tests) were performed on representative soil samples.
Shear strength and consolidation tests were also performed on representative soil
samples. The results of index testing are presented on the boring logs. For the results of
the shear strength and consolidation test and additional testing information, refer to
Appendix B. Additionally, a summary of laboratory shear and consolidation testing is
presented in Appendix D.

CONCLUSIONS AND RECOMMENDATIONS
5.1 General Information

At the time this document was prepared, it was assumed that the préject alignment and
profile for proposed 823 through Highland Bend was as shown on the Soil Profile
Drawings presented in Appendix C. It is understood that the maximum embankment
height for the embankment constructed from station 105+75 to 112+84 is approximately
108 feet. Similarly, it is understood that the approximate maximum embankment heights



for embankments constructed between stations 117+64 to 120+98 and 124424 to 130+73
are approximately 72 and 80 fect, respectively.

A global stability analysis and settlement analysis were performed for each embankment
location in accordance with ODOT and AASHTO guidelines. The stability analyses
were performed using UTEXAS3 Version 1.204, a slope stability computer program
using variations of the method of slices. UTEXAS3 was developed by Dr. Stephen
Wright at the University of Texas for the U.S. Army Corps of Engineers. The results of
stability analyses and settlement calculations are included in Appendix D.

5.2  Shear Strength Parameter Selection

Shear strength values for use in stability analyses were based on laboratory strength
testing, in-situ moisture content and hand penetrometer values, typical values, and
engineering judgment. Note that some of these parameters are different than those
presented in the previous Highland Bend Embankment report, dated June 8, 2006, based
on additional laboratory testing. Plots of shear strength values from laboratory testing
and hand penetrometer values verses depth are presented in Appendix D. Table 1
outlines the strength parameters assumed in analyses for the respective embankments. A
more comprehensive summary of soil properties is included in Appendix D. Also, the
results of laboratory testing are included in Appendix B.

Table 1 - Selected Shear Strengths*

Embankment Sta. 105+75t0 112+84 Undrained Drained
Depth (ft) Primary Soil Type ¢ {psf) ¢ (deg) ¢’ (psf) ¢’ (deg)
0-20 Clay 1700 0 0 30
20-68 Silt 1100 0 0 29
68-83 Silt and Clay 1500 0 0 29
83+ Coarse and Fine Sand 0 32 0 32

Embankment Sta. 117+64 to 120+98 Undrained Drained
Depth (ft) Primary Soil Type c (psf) ¢ (deg) ¢’ (psf) ¢ (deg)
0-10 Clay 1700 0 0 30
10-46 Silt 1100 0 0 29
46-61 Silty Clay 2700 0 0 29
61+ Sandy Silt Q0 29 0 30

Embankment Sta. 124424 10 130+73 Undrained Drained
Depth (ft) Primary Soil Type ¢ (psf) ® (deg) c’ (psf) $' (deg)
0-5 Clay 1700 0 0 30
5-32 Silt 900 Q 0 29
32-57 Silty Clay 2700 0 0 29
57+ Sandy Silt 0 29 0 29

*For more information please refer to the summary table in Appendix D.

It is anticipated that the embankment fill will consist of either cohesionless material
ranging in size from fine granular material to rock, generally from adjacent cuts, or of
weaker cohesionless material. The anticipated friction angle of the backfill material will
likely range from 28 to over 40 degrees. As per discussions with ODOT’s Office of



analyses of large embankments such as these. However, because there is a possibility
that weaker material may be used to construct the roadway embankments, the global
stability of the proposed embankments were analyzed using friction angles of both 30 and
35 degrees for the embankment fill material.

In accordance with ODOT guidelines, a unit weight of 120 pcf was used for the proposed
fill material. If the embankment fill material for the roadway embankments has
properties significantly different from the values assumed, DLZ should be informed so
that the analyses may be revised as necessary.

53 Roadway Embankments - Stability Analyses

Generally, the required minimum factor of safety assumed for embankment stability is
1.3 (undrained and drained conditions). However, it is understood that at least one of the
proposed structures in the Highland Bend valley will utilize spread footings to support
the abutments. Based upon the use of spread footings, the level of complexity involved
in the analyses, the highly compressible and potentially unstable foundation soils, and the
risk associated with constructing such high embankments, the required minimum factor
of safety for drained and undrained global stability was assumed to be 1.5.

The maximum roadway embankment height from station 105+75 to 112484 is
understood to be approximately 108 feet. Similarly, the maximum roadway embankment
heights from stations 117+64 to 120+98, and 124+24 to 130+73 are approximately 72
and 80 feet, respectively. The maximum heights are based upon inspection of provided
profiles, cross sections, and structure drawings.

Initially, global stability analyses were performed for all three embankment sections
assuming a friction angle of 30 degrees for the embankment fill material. Assuming
cross sections characterized by 2H:1V slopes, the analyses indicate that the factors of
safety for the drained (long term) condition ranged from 1.39 to 1.43, which were below
the minimum required factor of safety of 1.5. Consequently, analyses were performed
assuming flatter slopes for increased stability. Assuming cross sections characterized by
2.5H:1V slopes, the analyses indicate that drained (long term} stability is adequate.
However, undrained (end of construction) global stability analyses indicated that the
factors of safety ranged from 0.69 to 0.92, which are well below the required minimum
value of 1.5. Although undrained global stability was found to be inadequate for the full
height embankment, analyses indicate that the embankments can still be built using
staged construction. To provide a reasonable construction timeline, the use of
prefabricated vertical drains (wick drains) is recommended. Details of wick drain
spacing and staged construction are presented in Section 5.5.

Additional global stability analyses were performed for all three embankment sections
assuming a friction angle of 35 degrees for the embankment fill material. Assuming
cross sections characterized by 2H:1V slopes, the analyses indicate that drained (long
term) stability is adequate. However, undrained (end of construction) global stability
analyses indicate that the factors of safety ranged from 0.66 to 0.88, which are well below



the required minimum value of 1.5. Although embankments with 2H:1V slopes using the
higher embankment strength values could be built using staged construction, there is a
possibility that weaker embankment material could be used. Consequently, it is
recommended that the embankments be built with 2.5H:1V slopes with staged
construction.

54 Roadway Embankments — Settlement / Consolidation Analyses

Settlement calculations were performed for each of the embankment sections assuming
the maximum embankment height in the respective embankment section. The maximum
assumed height for the embankment from station 105+75 to 112484 was assumed to be
approximately 108 feet. The estimated total primary consolidation for this embankment
was found to be 59 inches. Similarly, the maximum assumed heights for the
embankments from stations 117+64 to 120+98 and 124+24 to 130+73 were assumed to
be approximately 72 and 80 feet, respectively. The estimated total primary consolidation
for these embankments was 37 and 38 inches, respectively. It should be noted that at
approximate station 129+00, the embankment traverses a small ravine, which is
approximately 30 feet deep. The embankment height at this location 1s approximately 80
feet. However, with respect to settlement, the settlement for the embankment from
station 124+24 to 130+73 was more critical at a location away from the ravine where the
embankment height was approximately 50 feet.

Time-rate of consolidation calculations were also performed. The calculations indicated
that the time to ninety percent consolidation of the foundation soils without using wick
drains ranged from approximately 1,793 to 3,562 days. In order to reduce the
consolidation time, it is recommended that wick drains be used. Details on wick drains
and staged construction are presented in Section 5.5.

5.5  Staged Construction and Wick Drains

Stability analyses indicate that it will be necessary to use staged construction to build the
proposed embankments. The proposed embankments from stations 105+75 to 112+84
and 117+64 to 120+98 should be built using 35-foot high stages. Similarly, the proposed
embankment from station 124+24 to 130+73 should be built using 30-foot high stages. A
waiting period will be required prior to adding the subsequent stages. Analyses
determined that at least ninety percent (U=90%) of the excess pore pressures should be
allowed to dissipate prior to adding subsequent stages.

In addition to observing the waiting period, pore pressures in the foundation soils should
not be allowed to rise above a critical level. For the proposed embankments from stations
105+75 to 112+84 and 117+64 to 120+98, the maximum allowable pore pressure during
construction was found to be at a level of 15 fect above the existing ground surface.
Similarly, for the proposed embankment from station 124+24 to 130+73, the maximum
allowable pore pressure during construction was found to be at a level of 13 feet above
the existing ground surface. If pore pressures rise above these levels, the placement of



fill should halt immediately. Fill placement may resume after pore pressures have been
allowed to dissipate.

In conjunction with staged construction, it is also recommended that wick drains be used
to expedite the consolidation of the foundation soils. The duration of the waiting period
between construction stages will be dependent upon the selected spacing of the wick
drains. Several spacing options have been developed, each providing a different time to
ninety percent consolidation. It should be noted that the spacing assumes a tnangular
distribution. Estimated waiting times to ninety percent consolidation (U=90%) using
wick drains are presented in Table 2.

Table 2 - Wick Drain Spacing and Consolidation Periods Between Construction Stages
Embankment Sta. 105+75 to 112484 ' '

Approximate Depth of Wick Drains (ft)

Spacing (ft) Time to U=90% (days)
5 30 30
7 60 80
9 90 80

Embankment Sta. 117+64 to 120498

Approximate Depth of Wick Drains (ft)

Spacing (ft) Time to U=90% (days)
5 30 70-80
7 55 70-80
9 85 70-80

Embankment Sta. 124+24 to 130+73

Spacing {ft) Time to U=90% (days) Approximate Depth of Wick Drains (ft)
5 35 65-70
7 60 65-70
9 95 65-70

It is recommended that wick drains be installed within and to 15 feet beyond the limits of
the proposed roadway embankments, including the spill through slopes under the bridges
using a triangular spacing pattern. Three feet of sand (ODOT Item 703.02) should be
placed over the treated area prior to construction of the embankment. This layer will
provide a free draining layer beneath any embankment fill, allowing pore water to be
expelled. Additional recommendations for the wick drains and instrumentation are
presented in Appendix E.

5.6 Little Scioto River Structure — Rear Abutment
Spilt Through Slope Stability

In this area, the terrain slopes into the riverbed of the Little Scioto River. Previous
configurations consisted of a 44-foot embankment with 2:1 slopes. The previously
proposed rear abutment would be placed at approximately station 132+20. The proposed
toe of the roadway embankment would be at approximately station 132+80. This would
place the toe of the proposed embankment at the crest of the existing nverbank, which
could create instability. Analyses performed previously determined that the initial
configuration will have a factor of safety below the recommended minimum value for
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global stability. Options have been presented previously to remedy the potential
instability of the embankment and existing slope.

It is understood that the preferred remedy was to position the rear abutment of the
structure further away from the river. This will keep the proposed embankment from
“loading” the existing slope and inducing instability.

5.7 Groundwater Considerations

Water seepage was first encountered in the borings between depths of 4.0 and 79.0 feet.
Water level readings taken at the completion soil sampling (prior to adding core water)
ranged between depths of 7.0 and 67.8 feet. It is anticipated that groundwater conditions
will vary with the level of the Little Scioto River throughout the Highland Bend area.

If it is necessary to make excavations, it is likely that seepage will be encountered.
Consequently, pumps may be required to maintain reasonably dry excavations if water
from seepage or precipitation enters the culvert excavations. Please refer to the
individual boring logs for additional groundwater or seepage observations.

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 OH1O, INC.

Steven J. Riedy
Geotechnical Engineer

)Oﬂwﬂ? Q. Cdama

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

cc: file

sjr: §yr

M:\proj\0121'3070.03\Stability Analyses\Documents\Embankments\Highland Bend\FinalEmbankment Final Report - Hightand Bend 08-02-07 SIR.doc
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Boring Location Plan
General Information ~ Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Boring Logs — Thirty (30) 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 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.

Soilfrock 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.
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2.

3.

LEGEND - BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right

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

Elavation (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 recorded in 6-inch drive increments. Standard penetration resistance is

determined from the total number of blows required for one foot of penetration by summing the second and third 6-inch increments
of an 18-inch drive.

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

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

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

The drive sample 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 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

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

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

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

Description Size Description Size

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

Cobbles 8"t I - Fine 0.42 mm to 0.074 mm

Gravel - Coarse FtoI Silt 0.074 mm to 0.005 mm
— Fine 3" to 2.0 mm Clay smaller than 0.005 mm
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10.

1.

12.

13.

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

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

trace 0to 10%

little 10 to 20%

some 20 t0 35%

“and” 35 to 50%

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

Ory No moisture present

Damp Internal moisture, but none to little surface moisture

Moist Free water on surface

Wat Voids filled with free water

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

Term Relative Moisture or Appearance

Dry Powdery

Damp Moisture content slightly betow plastic limit

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

Rock Hardness and Rock Quality Designation

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 blows.

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

Gradation - when tests are perfarmed, the percentage of each particle size is listed in the appropriate column (defined in ltem 9¢).

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

The standard penetration (N) value in blows per foot is indicated graphically.
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Job No. 0121-3070.03

BUS, QHIQ 43229 * (614)888-0040

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

05/04/07

| Project: SCI-823-0.00

| Location: Sta. 117+97.8, 45.2 fl. RT of SR 823 CL

Client: TranSystems, Inc.

to

Date Drilled: 05/03/07

STANDARD PENETRATION (N)
Natural Moisture Content, % -

pueg o %

pueS ‘W %

GRADATION

pUBS "D %

01880166y 9,

WATER
OBSERVATIONS:

Water seepage at: 18.3', 33.9', 78.5'

43.7 (includes drilling water)

DESCRIPTION

Water level at completion: 60.5' (at end of day 5/03/07)

Bottom of Boring - 80.5'

Hand
Penstro-

(tsf)/
d|

* Point-
(psi)

meter

Strength

No.

8I07) / 5581
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| vob Wo. 0121-3070.03

\ ‘MBUS. OHIO 43228 * (614)888-0040

-823-0.00

DLZ OHIQ INC. * 6121 HUNTLEY ROQAD
| Project: SCI
| Location: Sta. 134+39.9, 34.2 ft. RT of SR 823 CL

STANDARD PENETRATION (N)
Naturai Moisture Content, % -
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Ag10 %
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GRADATION

.ccmm.ox 0 0 0. 0
o1ebeiliby o, o o o o

Date Drilted: 5/9/07

WATER

OBSERVATIONS:

12.9" {includes drilling water)

Water seepage at: 16.0°, 19.5', 23.5'
Water leve! at completion: 32.4' (prior o coring)

DESCRIPTION

Medium stiff to stiff mottled brown and gray SILTY CLAY (A-6b),

|__trace fine sand; moist.
Loose gray SILT (A-4b), little clay, some to "and” fine to coarse

Medium stiff brown SILT AND CLAY (A-6a), trace fine sand;
sand; moist to wet.

moist.
Stiff brown SILT (A-4b), some clay, little fine sand; moist.

moist to wet.

Very soft to soft brown SANDY SILT (A-4a), little to some clay;

Stiff brown SILTY CLAY (A-6b), trace fine sand; moist.

~\Jopsoil - 5*

@ 19.5'-20.5', brown.

@ 26.0', attempted to press Shelby Tube, no recovery.
@ 28.5', attempted to press Shelby Tube, no recovery

Hand

Penetro-
meler

(tsf)/
* Point-Load|

Strength

{psi)
1.25
1.25
1.0
0.75
1.0-1.25
1.0

Sample
No.

8107 / 55814

ST
i

aALg - ) ™ < 0 ©

7A
7B

{u) Asencosy ® x

18
18
18
18
18

18
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18
14

.9 16d smoig o o

WOH
2
3
O
WOH
WOH

)

508.0

Elav,

client: TranSystems, Inc.
i.0G OF: Boriﬂ B-39

Depth
(]

—19.5—488.54 <

15 —
20—

—18.0—1-490.0—

—0.4—1-507.6
5--—
—5.5—1-502.5-
—10.0~—498.0-
—13.0—1-495.0-
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| sob Mo 0121-3070.03

,.usus. OHIO 43229 * (614)888-0040
-823-0.00

DLZ OHIO INC. * 6121 HUNTLEY ROAD
| Project: SCI

Client: TranSystems, Inc.
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| Job No. 0121-3070.03

.‘usus. OHIO 43229 * (614)888-0040

| Project: SCI-823-0.00

DLZ QHIO INC. * 8121 HUNTLEY ROAD

Client: TranSystems, Inc.
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| Job No. 0121-3070.03

c.uaus. OHIO 43229 * (614)888-0040
-0.00

DLZ QHIQ INC, * 6121 HUNTLEY ROAD,
| Project: SCI-823

. B

ciient: TranSystems, Inc.
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I

DLZ OHIO INC. * 6121 HUNTLEY ROAD

[ 1

Job No. 0121-3070.03

R I.ABUS. OHIO 43229 * (614)888-0040

Project: SCI-823-0.00

|

Client: TranSystems, Inc.
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| vobNo. 0121-3070.03

, (.ﬂBUS, OHIO 43229 * (614)888-0040
-823-0.00

DLZ CHIO INC. " 6121 HUNTLEY ROAD
| Project: SCI

Client: TranSystems, Inc.
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DLZ OHIO INC. * 6121 HUNTLEY ROAD

Client: TranSystems, Inc.

|

| Job No. 0121-3070.03

2/10/07

,QABUS, OHIO 43229 * (614)888-0040

-823-0.00

| Project: SCI

| Location: Sta. 109+52.0, 343.4 ft. RT of SR 823 CL
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} Job No. 0121-3070.03

DLZ OHIO INC. * 6121 HUNTLEY ROAD

]

Ctient: TranSystems, Inc.

, (‘ABUS, OHIO 43229 * (614)888-0040

-823-0.00

| Project: SCI
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| Project: SCI-823-0.00

[ 3

Client: TranSystems, Inc.
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Job No. 0121-3070.03

.‘naus. OHIO 43229 * (614)888-0040

-823-0.00

DLZ QHIQ INC. * 6121 HUNTLEY RQAD
lPro;ed SCI
| Location: Sta. 128+79.3, 83.9 ft. RT of SR 823 CL

_ B

Date Drifled: 2/19/07

Client: TranSystems, Inc.
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| vob Mo, 0121-3070.03

,‘dBUS. OHIC 43229 * (614)888-0040
-823-0.00

DLZ OHIO INC. ~ 6121 HUNTLEY ROAD
| Project: SCI

_ 1

Ciient: TranSystems, Inc.
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| Project: SCI-823-0.00

DLZ QHIO INC. * 6121 HUNTLEY ROAD,

ciient: TranSystems, Inc.
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| Job No. 0121-3070.03

DLZ OHIC INC. ~ &121 HUNTLEY ROAD

Glient: TranSystems, Inc.

.&BUS. CHIO 43229 * {614)888-0040

-823-0.00

| Project: SCI
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| sob No. 0121-3070.03

5/11/05

X

Client: TranSystems, Inc.

,.wsus. OHIO 43229 * (514)B88-0040

-823-0.00

| Location: Sta. 109+17.2, 12.6 ft. RT of SR 823 CL

Sample
No.

DLZ OHIO INC, * 86121 HUNTLEY ROAD,
| Project: SCI

STANDARD PENETRATION (N)
Natural Moisture Content, % -

to

GRADATION

A810 %

s %

pueg ' %

PUBS ‘W %

PUBS D %

81850406y %

G| O

Date Drilted: 5/9/05

Water seepage at: 58.5', 77.5', 78.0"-92.0'

WATER
OBSERVATIONS:

57.0' {includes drilling water)

DESCRIPTION

Water levet at completion: 54.0' {prior 1o coring)

Very stiff to hard brown SILT AND CLAY (A-6a), trace fine to
@ 23.5', gray.

coarse sand; damp to maist.
@ 1.0-2.5, stiff, contains trace organic material
@ 3.5-7.5', mottled light brown, brown, and gray.

Topsoil - 9"

Hand
Penetro-

(tsf) /
* Point-Load

meter
Strength
(psi}

4.5

3.5
4.0
45
4.5+
4.5+
as
3.5
3.5

4.5+

8102 / §60.d

oAuQ

(1) Asencoey

9

12
16
18
18
17
18
18
i8
17
18
16

.9 18d smojg

11

n)

561.3

LOG OF: Borlng R-57

Depth | Elev.
()
0

25—
a0

| Wwe L£:8 L00Z/T/8 ] €0-GLDE-TZIO0 73714




S e e e
S : S EEEERE SIIIIIIIITICoIIIIIIIIIoIIIIIIIIIZIIIIC
S g nd m,-i-------------“HHHHHHHHH“--------HHHHHHHHHHH .........
._,n.. £ 270 R e et
= I S EEFEICRLEEELLISPEPEED (USSP SRR L EEEEEEL LS L EES
< _um 8 SIIIIIIIIIIIIIIIIIIIIIIIIIIIYITIIITIIIIIIINIIIIIIIIIIIIIIIIIIIICIL
& 2 I e ebetebetetutebattebetuetebel ettt DIy IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IS
o b [ -CCoTTToooTToooooIooIITIo . TN Fll-l. IIII
s rz.m T ROAR S0 St
: 2 g ,-----H”““O.NH\H---------------HHHHHHH--------------HHH---HJ.A
2 S | § proozereeOFiornnrnn o
3 S § B priiiioiiiiriIiIIIIIIIIIIIIIIiii i i
8 T e
- = - S P SRS LR
—1 0 = MP TIoIIIIIIIIIIIIIIIITIIIIIILIIIIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIIIiIIIC
() b= S brIIIIIIIIInIIIIIIIIIIIIIIIIIiIIIiiIIiaIIasiiiiIiiaiiiioiiiioaiiiiic
= ®= [IICIIIIIIIIoIIIIIIIIIIIIIIIiTIIInTIiiiiooIIo:
] I A w
® Ae0 % m
olz WS % 3
S PUES 5 %
) '
m pUES ‘W % :
S pUES D % °
38 01666166y %
W -
3l 16 a
L. d y . .
g| |8 8 .
‘ m = 2o} 2
] g 5 s
S| (8] 8 |5 :
G. =] [4)] l
2 § 85 o -
5 SES g 7
y o 0
2 Jmm o v{.\
2 5m| ] m
KEE =z |
l'(( O — C
Malo| 225 K |2 :
2lSlel ¢ T
oIyl Ssg Q|2 2
glol®l &3 o |© -
S|lel g% W |« 5
8% w ) E D — 3
Qls 8 3 > 3 .
5|9°|=| 8= g g g
| 8ls| =3 > °d a
L 5 83 o
5| &|o| . = - 25 w
Y 2 2 @ ) 2
ol [«f B 3 z .
o Fles o 2 5 3]
Q wix ° 25 g
Il [&)ud g ¥
°l (Sl=2 T
m m 20 - :
@ mwflmm.nv 3 & 3 m 5 3
.. an/f. mm ) o 9
S §583852 ¥
.w o, £a
553,
1.Mo. aI0D / S53Id - . - - -
.mN anug 0 . 2
. 4 - - -
.nnu mu... () Asrooey ® i i y
| = A 3 9 o o
m 9 tad smoig o] ~T] @ 48 R .
sfg] - - . 5 _
r I3
: _ 1 I ]
m _..-. %ﬂ | | | ] ] | B — 1 { i { _ | —.._q_ ] - 1
s [+ LU B _ I . ! m
: g 2 2
§ g 2 9 2
O-u = L | WY LE:B L00Z/2/8 1 €D-0LOE-12T0 :FTIA



9

| Job No. 0121-3070.03

,(.ABUS, OHIO 43229 * (614)888-0040

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

crient: TranSystems, Inc,

| Project: SCI-823-0.00
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{ Job vo. 0121-3070.03

C.MBUS. OHIO 43229 * (614)888-0040
-823-0.00

DLZ OHIO INC. * 6121 HUNTLEY ROAD,
| Project: SCI

Client: TranSystems, Inc.
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| Job No. 0121-3070.03

DLZ OHIO INC. * 6121 HUNTLEY ROAD

Y |

,.MBUS. OHIO 43229 * (614)888-0040

| Project: SCI-823-0.00

Client: TranSystems, Inc.
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| Job No. 0121-3070.03

DLZ OHIO INC. * 6121 HUNTLEY ROAD,

Ciient: TranSystems, Inc.

..MBUS. OHIO 43229 * (614)888-0040

-823-0.00

| Project: SCI
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DLZ OHIO INC. * 6121 HUNTLEY ROAD

[ B

,.ABUS.OHIO43229 * (614)888-0040
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Date Drilled: 3/23/05

..MBUS. OHIO 43229 * (614)888-0040
-823-0.00

DLZ QHIO INC. * 6121 HUNTLEY ROAD,
| Project: SCI

1 Location: Sta. 119+53.0, 41.9 ft. RT of SR 823 CL

R-61

-

Bor

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

DLZ OHIQ INC. * 6121 HUNTLEY ROAD
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.MBUS. OHIO 43228 * (614)888-0040

-823-0.00

DLZ OHIO INC. * 6121 HUNTLEY ROAD,
| Project: SCI

client: TranSystems, Inc.
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| vob Mo. 0121-3070.03

‘JBUS, OHIO 43229 * (614)888-0040
-823-0.00

DLZ OHIO INC. * 6121 HUNTLEY ROAD,
| Projact: SCI

9

Client: TranSystems, Inc.
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APPENDIX B

Shear Strength Test Results
Consolidation Test Results



Results
C, tsf 4.983
9, deg 0
Tan(¢ 0
e 6
2
3 =
£ =
93] ~ M
413 r‘
5 A \
3 7
Vi \
} \
Ji
\
f{
|
0 1
) 3 9 12 15 18
Normal Stress, tsf
15 Sample No. 1
Water Content, 24.9
12,5 Dry Density, pcf 98.3
2 [ Saturation, 94.1
£ | void Ratio 0.7143
B 10 y L Diameter, in. 2.77
g L = 1 Height, in. 435
B // Water Content, 25.5
@ 75 i + | Dry Density, pcf 98.3
g L 2 | Saturation, 96.3
2 P Void Ratio 0.7143
(] 5 : Diameter, in. 2.77
; Height, in. 4.35
Strain rate, in./min. 0.06
2.5
f Back Pressure, tsf 0.0
f
0 Cell Pressure, tsf 6.0
0 5 LY 15 20 | Fail. Stress, tsf 10.0
Axial Strain, % Ult. Stress, tsf 10.0
o, Failure, tsf 16.0
Type of Test: .
] . Failure, tsf .
Unconsolidated Undrained G Failure, s 60
Sample Type: 3" press tube Client: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-0.00
LL=37 PL= 21 Pi= 16
Assumed Specific Gravity= 2.7 Source of Sample: B-31 Depth: 10.0
Remarks: Sample Number: P1
Proj. No.: 0121-3070.03 Date: 2/6/07

Figure
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12.5 1 5
10 = 10
2 / 2
2 7.5 4 g 75
@ g
g8 se
g = 5
= 5 -
& J 8
25 / 2.5
0 0
0% 10% 20% 0% 10% 20%
! 12,
1255 25,
10 10
|4 2
7.5 g 7.6
a_ &
g8 58
g = 5
> 5 >
a a
2.5 25
0 0
0% 10% 20% 0% ~ 10% 20%
8 Peak Strength
Total
a= 4.98 tsf
o= 0.0deg
tan a= 0.00
6 .
“é o
o L~
: ~
//
0 /
0 2 4 8 8 10 12
p, tsf

Stress Paths:

o indicates peak + indicates end

Client: TranSystems, Inc.
Project: SCI1-823-0.00
Source of Sample: B-31
Project No.: 0121-3070.03

Depth: 10.0
Figure

Sample Number: P1

DLZ, INC.




g Total Effective
C, tsf 0.631 0.593 R
9, deg 15.5 24.4 ~+
Tan(d 0.28 0.45 =1
E 6 - =
g : RERCC
£ an =
w r = - i
g = =
EF) e il s e
3 P ol A M,
ol = /7 ™ M
A 2 N N
" "4 N N
ed -~ -: A
REPS o I/ \ A AY
W \ \ \
r N
0 1 1
0 3 6 9 12 15
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
9 Sample No. 1 2
Watear Content, 25.1 274
75 A Dry Density, pct 993 979
S 4 | Saturation, 973  102.6
75 ™ € | Void Ratio 0.6967 0.7218
B P =12 Diameter, in. 2.79 2.79
g // Height, in. 5.59 5.59
2 Water Content, 26.9 25.7
L ) N + | Dry Density, pef 976 . 99.5
2 / // AN @ | Saturation, 100.0 100.0
E P4 % Void Ratio 0.7267 0.6935
o 3 —- Diameter, in. 281 276
i I, Height, in. 3.59 5.59
Strain rate, in./min. 0.01 0.01
15 7 Back Pressure, tsf 12 12
| Cell Prassure, tsf 4.8 8.4
0 I Fail. Stress, tsf 43 6.9
0 5 10 15 20 Total Pore Pr., tsf 3.0 4.8
Axial Strain, % Ult. Stress, tsf 43 6.9
Total Pore Pr., tsf 3.0 4.8
o, Fail . .
5 rawe 9 s
CU with Pore Pressures 3 . i ,
Sample Type: 3" press tube Client: TranSystems, Inc.
Description:
Project: SCI-823-0.00
LL=34 Pl=21 Pl= 13
Assumed Specific Gravity= 2.7 Source of Sample: B-31 Depth: 15.0
Remarks: . Sample Number: P2
Pro}. Na.: 0121307003 Date: 2/6/07
TN I Z
Figure
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6 Peak Strength
Total Effective -
a= 0.61 tsf 0.54 tsf "
—
a= 14.9deg 22.4 deg _ -7
— -
; tan a= 0.27 0.41 -
jx//é" ,/
— -
B _ L £ -
o - |
/’/ N /
or” s —J
2 -7 v 7 ~Z 7
-
,?’L(’ ) /
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0 /
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p, tsf
Effective — — —

Stress Paths: Total

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

Source of Sample: B-31 Depth: 15.0 Sample Number: P2
Project No.: 0121-3070.03 Figure ____ DLZ, INC.




9 Total Effective 4
C, tsf 0.816 0 Ed
¢, deg 17.8 314 B2
Tan{d 0.32 0.61 Wit <
=T [
:‘§ 6 i L1 Lorrt™ |
g - :
= - -
n iy
I-ca P = ] [~
g - A T y
D 4 Al - > AN
£ - A ¥
# 7 ~ S N \
o l ){ A\ \ AY
L I I
¢ ) f A \ \ \
T k] . K 1 l
ol=" 1 1 1 |
0 3 6 9 12 15 18
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
o Sample No. 1 2
yd N Water Content, 253 26.0
7.5 Dry Density, pcf 100.9 1000
4 e 8 | Saturation, 101.6 1024
/ T2 | € | Void Ratio 0.6712 0.6854
B 8 F4 Diameter, in. 2.80 2.80
” [; Height, in. 5.57 5.50
2 Water Content, 24.0 25.0
B a5 7 P + | Dry Density, pcf - 1023 100.7
£ HHA 1 @ | Saturation, 100.0  100.0
E 7 "] 5 | void Ratio 0.6482  0.6740
o A Diameter, in. 278 279
] v Height, in. 5.57 5.50
Strain rate, in./min. 0.01 0.01
15 Back Pressure, tsf 1.2 1.2
;' Call Pressure, tsf 4.8 84
ol Fail. Stress, tsf 54 86
0 5 10 15 20 Total Pore Pr., tsf 22 4.5
Axial Strain, % Ult. Stress, tsf
Total Pore Pr., tsf
o0, Failure, tsf 1. 12.5
Typo of Test: ;1 Fa:lure tsf 2 g 3.9
CU with Pore Pressures 2 . . i
Sample Type: 3" press tube Client: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-G.00
LL=33 PL= 20 Pi= 13
Assumed Speclﬂc Gravlty: 27 Source of Samp!e: B-32 Depth: 10.0

Remarks:

Figure

Sample Number: PI
Date: 2/6/07

Proj. No.: 0121-3070.03

EDLZ




0 10,
| g | g LN
| ' /
| | /
154 gl © 6 b
23 0 =)
2% $ey
$Lw /\\ s E% A=
g w o ~
o5 4 4 < 05 a7/~ BT e——
G I 3R] /
€3 | as |/
3o VP g£aq /
2 2+~ S P - 2 |7
0 0
0% T 10% 20% 0% 10% 20%
10, 107
| 8 | 8
] i
| I
[}
Za ° 28 °
42y 22y
& @ & o
@5 4 05 4
[= 1] O o
<5 <3
g a .‘g o
= 2 - 2
0 0
0% 0% . 20% 0% 10% 20%
9 Peak Strength
Total Effective
a= 0.78 tsf -0.11 tst
o= 17.0deg 28.3deg
tan o= 0.31 0.54 —
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o
7 e Ll
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? Ry BN
_;9’: % TR /
- o _-\ /
//”.c__p-d=._“___} //
ol_e—" e
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p, tsf
Stress Paths: Total Effective — — —
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-32 Depth: 10.0 Sample Number: P1
Project No.: 0121-3070.03 Figure DLZ, INC.




5.1 Results
C, tsf 1.245
¢, deg 0
Tan(s) 0
- 34
4
a
B
(7]
&
1]
&
1.7
A s o, q’\ ] ™
v’
AN
4 \ A
[ \ { 1 )
o] { .
0 1.7 3.4 5.1 6.8 8.5 102
Normal Stress, tsf
3 Sample No. 1 2 3
Water Content, 26.1 283 26.6
25 ] o5t 4 | _ | Dry Density, pet 98.1 94.4 96.5
2| 8 | Saturation, 98.1 97.4 96.2
/ £ | Void Ratio 07191 0.7854 0.7458
B 2 - Diameter, in. 2,77 278 277
g /(/f Height, in. 5.38 5.35 5.30
g 4 Water Content, 27.8 20.0 29.9
w15 | % |Ory Density, pef 98.1 94.4 96.5
% Aavi ’ 2 | Saturation, 104.2 688 1084
S 4 % | Void Ratio ' 0.7191 0.7854 0.7458
3 1 Vi Diameter, in. 277 278 277
VA 7 Height, in. 5.38 5.35 530
- ) ; Strain rate, in/min. 0.06 0.06 0.01
0.5
v Back Pressure, tsf 0.00 0.00 0.00
Ji
o f Cell Pressure, tsf 3.60 540 7.20
0 5 10 15 20 [Falil. Stress, tsf 248 252 246
Axial Strain, % Ult. Stress, tsf
o, Failure, tsf 6.08 7.92 9.66
Type of Test: Lo
Failure, tsf 3.60 5.40 7.20
Unconsolidated Undrained 0 are.
Sample Type: 3" press tube Client: TranSystems, Inc.
Description: Lean clay
Project: SC1-823-0.00
LL=30 PL= 22 Pl= 8
Assumed Specific Gravity= 2.7 Source of Sample: B-32 Depth: 15.0
Remarks: Sample Number: P2
Pro). No.: 0121-3070.03 Date: 2/6/07
Flgure
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5 2 g ° 7
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g8 | 58
5, i el g
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V4
0 / 0 :
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2.4 Peak Strength
Total
a= 1.24 tsf
o= 0.0deg
tan o= 0.00
16
B o~
& /
0.8
0 2 4 6 10 12
D, tsf
Strass Paths: o indicates peak + indicates end
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample; B-32 Depth: 15.0 Sample Numbher: P2
Project No.: 0121-3070.03 Figure
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3.3 Results
C, tsf 1.477
¢, deg 0.0
Tan(p) 0.00
. 22
8
%
= B -
n P P
a ——
2 z X iS§
7] pd pd
11 7 Y
e N \
4
. 2 \
N
N
/ f l’ ‘\ 1
\ I |
] 1 i
0 1.1 2.2 33 4.4 5.5 8.6
Normal Stress, tsf
6 Sample No. 1 2 3
Water Content, 23.8 22.8 21.1
5 __ | Dry Density, pef 97.9 989 103.1
2 | Saturation, 86.9 85.1 875
€ | Void Ratio 0.7542 0.7365 0.6649
- 4 Diameter, in. 2,79 2.80 2.79
‘5‘,- pu Height, in. 547 558 559
o W Water Content, 234 22.1 232
0 3 T PTS + | Dry Density, pct 97.9 98.9 103.1
% / ) v 2 | Saturation, 85.3. 82.5 95.9
5 vi R 12| % | Void Ratio 0.7542 0.7365 0.6649
a 2 , C Diameter, in. 279 280 279
[z N Height, in. 5.47 5.58 5.59
"4 g S T T T s 1 | Strain rate, in./min. 006 006 006
"EZL Back Pressure, tsf 000 000 000
{ L
oﬂ’ ¥ Cell Pressure, tsf 072 144 288
0 5 10 15 20 |Fail. Stress, tsf 1.47 2.95 3.56
Axial Strain, % Ult. Stress, tsf 145 298  3.66
o, Failure, tsf 2.19 439 6.44
Type of Test: . '
Failure, tsf 0.72 1.44 2.88
Unconsolidated Undrained o Tanr
Sample Type: 3" press tube Client: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-0.00
LL= 34 PL= 22 Pl= 14
Specific Gravity= 2.75 Source of Sample: B-37 Depth: 8.0

Remarks:

Figure

Sample Number: ST-1

Pro|. No.: 0121-3070.03

Date: 6/6/07

KDLZ




5
3 1 2
4 4
@ 2
Q @
3 = 3
5 3
55 SE ]
= o
= 2 = 2 i
a 8
P L
1 / ]
0 0
0% 10% 20% 0% 10% 20%
5 5
<} | 4 |
4 4
s | /N ‘.
= / =
n_ D
s2 / 58
(1]
% 2 N .g a
0 / \ a
1 / 1
0 : 0
0% 10% 20% 0% 10% 20%
3 Peak Strength
Total
a= 0.36 tsf
o= 17.8deg
tan o= 0.32 //
:“.’-’ / e
’ / /
! / g //
/ f // f
0 / 4 P
0 1 2 3 4 5 8
p, tsf

Stress Paths:

o indicates peak + indicates end

Cllent: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-37
Project No.: 0121-3070.03

Depth: 8.0

Figure

Sample Number: ST-1

DLZ, INC.




@ Total Effective 7
C, tsf 0.556 0.150 —f-
¢, deg 17.0 29.5 1"
Tan(p 0.31 0.57 B
] <
w @
a -
. - .
5 -~ -
G g Tt
D
"’C) 3 - ,—W vy
-~ ~ I =
v g y, \ \
| b ™ N
7 arl i X \
3
0 i I 5
0 3 6 9 12 15
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
s Sample No. 1 2
pESu Water Content, 25.9 25.6
75 ot " _ | Dry Density, pef 96.9 93.0
A & | Saturation, 94.6 96.0
Y £ | Void Ratio 0.7395 07196 °
B 6 y. e Diameter, in. - 279 281
‘é— ' Height, in. 560 5.8
g Vi N 2 Water Content, 256 24.4
N 451 + | Dry Density, pcf 96.9 98.0
.g I < @ | Saturation, 93.6 91.5
S ¥ N % | Void Ratio 0.7395 0.7196
8  sHHLF ==t 7| < | Diameter, in. 279 241
,I' Height, in. 5.60 5.58
7 Strain rate, in./min. 001 00t
15T Back Pressure, tsf 1.2 1.2
- Cell Pressure, tst 4.2 8'.4
0 Fail. Stress, tsf 4.0 7.5
Y 5 10 15 20 Total Pore Pr., tsf 2.4 48
Axial Strain, % Uls. Stress, tsf 4.0 1.5
Total Pore Pr., tsf 2.4 4.8
0, Failure, tsf 58 11.1
Type of Test: ;1 Fa:I:re tsf 1.8 36
CU with Pore Pressures 2 ! : :
Sample Type: Press Tube Cliemt: TranSystems, Inc.
Description: Silty clay
Project: SCI-823-0.00
LL=29 PL= 22 Pi=7
Assumed Specific Gravity= 2.7 Source of Sample: B-37 Depth: 18
Remarks: Sample Number: ST-2
Proj. No.: (1121-3070.03 Date: 6/6/07
Figure




10 1 10 2
| 8 l 8
| | / /\
| 1
ol ol g N
2 a B A
& [ [
2 =0 @538 V2
o » o [77] / i
gg ¢ L~ /F\\ 28 477 =
8 S —_ e S /
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80 S ga !
2 2 / = P 2t
0 0
0% 10% 20% 0% 10% 20%
10 3 l 10 4 I
I B I 8
I I
I I
Q 1]
5 g 6 g— a 6
28 g8y
aw gh
@5 4 @5 4
o o o o
&3 2y
g a g (]
2 2 L 2
Q 0 )
0% 10% 20% 0% 10% 20%
6 Peak Strength P
Total Effective - -
a= 0.53 tsf 0.13 tsf — =
o= 16.3deg 26.2 deg A -
. tan o= 0.29 0.49 »
= v
/”ﬁ/ // 7/
v 7~
0 - P /[ , Ve ////
2 /' 7 > 7
] \\
-
% - 3 /
- -
0 b
0 2 4 6 8 10 12
p, tsf
Stress Paths: Total Effective — — —
Cllent: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-37 Depth: 18 Sample Number: ST-2
Project No.: 0121-3070.03 Figure DLZ, INC.




9 Total Effective
C, tsf 0.946 0.688 T
¢, deg 13.4 22.7 =
Tan(4} 0.24 0.42 e
-
- 6 T
@ =
= ad -
(2 L in et | =
g :: —
ﬁ ™ = ]
3 7 Lt N
e | /] ~
L= - A N
- Sl Ny N
- " (’, \\ \
| \k / IJ h \
1 7 A \ \ [
¥ i Wi ¥
0 1 1§ RAT I
0 3 6 9 12 15 18
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
° Sample No. 1 2 3
Water Content, 20.9 223 26.0
7.5 Dry Density, pcf 102.6 99.9 98.7
» 8 | Saturation, 878 877  99.1
AT £ | void Ratio 0.6433 0.6866 0.7086
B 8 Diameter, in. 2.80 2.80 2.80
o N Height, in. 4.96 5.56 5.60
8 I BN Water Content, 271 245 24.1
D 45 ~ 1 3| + | Dry Density, pct 974 1014 1022
g L AN o2 Saturation, 1000 100.0 1000
'§ 7 pd b Void Ratio 07311 0.6622 0.6494
a 3 — = Diameter, in. 2.88 2.78 2.76
/ » Y L} Height, in. 496 5.56 5.60
[l /’ f Strain rate, in./min. 0.01 0.01 0.01
18177 Back Pressurs, tsf 1.2 1.2 1.2
I Call Pressure, tsf 24 52 8.4
otf Fail. Stress, tsf 34 44 69
o 10 15 20 Total Pore Pr., tsf 1.4 32 4.6
Axial Strain, % Ult. Strass, tsf 34 4.4 6.9
Total Pore Pr., tsf 1.4 32 4.6
0, Fallure, tsf 43 6.3 10.7
Type of Test: - .
f X . .
CU with Pore Pressures G, Falure, ts 0.9 2.0 3.8
Sample Type: Press Tube Client: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-0.00
LL=29 PL=20 PI=9
Assumed Specific Gravity= 2.7 Source of Sample: B-37 Depth: 43.5
Remarks: Sample Number: ST-3
Pro. No.: 0121-3070.03 Date: 6/6/07

Figure
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0 B 0
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ps 4 # —T oS 4
Sa / Ss
> / >
-_— -
g4 / g4
- 2[{ s 2
0 : 0 :
0% 10% 20% : 0% _ 10% 20%
6 Peak Strength
Total Effective
-
a= (.92 tsf 0.63 taf — =
o= 13.0deg 21.1 deg _ L -
tan o= 0.23 0.39 PP
/,’
_Q” /
[ren Pd
2 ,’]’l / /-'f’
G - /
o,/)/ ﬁ(/ /
N b/-l/ + \\
i g ¥ ~ 2
7 \ /
/'-;4-’/ L(
e 7
L~ // s / /"
0
0 2 4 8 8 10 12
p, tsf

Stress Paths: Total Effective — — —

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

Source of Sample: B-37 Depth: 43.5 Sample Number: ST-3
Project No.: 0121-3070.03 Figure DLZ, INC.




4.2 Total Effective 1
C, tsf 0.191 0.210 =
¢, deg 18.4 314 4
Tan(o) 0.33 0.60 Wz
E 28 - 3 u -
a ot 1 il porent — u
.‘a e
-ﬂ:) » A 4 > ot :’ ™
@4 P = ya N
- 7 — y N
Cd ! Lt hY
d 15 b B
- ot N 1
P \ i 1
i | \ | . ]
ol i i 1 | i 1
0 1.4 2.8 4.2 5.8 7 8.
Total Normal Stress, tsf
Effective Normal Stress, tsf -— - —
6 Sample No. 1 2
Water Content, 26.6 26.0
5 __ | Dry Density, pcf 98.2 98.2
\ 8 | Saturation, 97.8 95.5
Fil) € | Void Ratio 0.7490 0.7491
% 4 AR Diameter, in. 2.82 2.82
g A Height, in. 559 558
s y S 2 Water Content, 27.8 27.0
“ 3 i | Ory Density, pef 97.3 98.5
% 2 Saturation, 100.0 100.0
H ] z Void Ratio 0.7639 0.7422
o 24 Diameter, in. 2.84 2.82
. Height, in. 5.59 5.58
'f . 1 | Strain rate, in./min. 0.06 0.01
i Back Pressure, tsf 1.00 .15
f Cell Pressure, tsf 215 5.15
0 Fail. Stress, tsf 1.59 4.22
0 5 10 15 20 Total Pore Pr., tsf 1.76 3.52
Axial Strain, % Ult. Stress, tsf 1.59 4.22
Total Pore Pr., tsf 1.76 3.52
a; Failure, tsf 1.99 5.84
Type of Test: =
Failure, tsf 0.40 1.62
CU with Pore Pressures g au
Sample Type: 3" press tube Client: TranSystems, Inc.
Descriptlon: Lean clay
Project: SCI1-823-0.00
LL=27 PL= 16 Pl= 11
Specific Gravity= 2.75 Source of Sample: B-38 Depth: 10.0
Remarks: Sample Number: ST-1

Figure

Praj. No.: (121-3070.03

Date: 5/22/07

EDLZ
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0 : 0
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6 Peak Strength _-T
Total Effective - -
a= 0.18 tsf 0.18 tsf Sa
o= 17.5deg 27.3 deg //’
tan o= 0.32 0.52 -1
4 |
P
-
— // /
2 —
= - /
o /" /
-
2
2 — { -
- \
r~ - /(
e " _— ~
P
/ y
0 [ -
0 2 4 [] 8 10 12
p, tsf

Effectivo — — —

Stress Paths: Total

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

Source of Sample: B-38 Depth: 10.0 Sample Number: ST-|
Project No.: 0121-3070.03 Figure DLZ, INC.
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Vane Shear Test Report

600 ek )

Project SCI-823 Date 5/3/2007
Praject No. 0121-3070.03 Boring Number  B-38 Depth 19'
Client Transystems Test Setup
Drill Rig & Crew Doug / CME 850 , % & ~
i i
v
Tested By Mott / Riedy Vane Shear Test Device b
Ex. Ground Surface I Ha
Weather / Temp. Rain / 60 degrees I
; I
7777777777777
Soil Type A-6a }t
o
N i '
DRILLING Hollowstem Augers :T
Hollowstem augers D, 17.5' \ »
to depth 1[( B
I
Vane Depth below D, 1.5 1}{
bottom of augers 1'[ :
LY
Augers above Ha 25 4}
ground surface h Da
. _ - AW Rod (Shear Vane) ~_ i Dt
Deapth to vane tip D, 19 \ hl
ol
SHEAR VANE i
: I
11
Vane Used 25"  3.625° 1&
|
Vane constant, k J"
’ I3
(Ib-in to psf) (517> 259 o005 I
L
Masurement by Mott Shear Vane )
Max-Torque 525 b-in ?S
Max UD Shear Strength 2714 psf |
Torque (ib-in) vs Angular Rotation {deg)

£
[=]
o

Torque (Ib-in)
[#)
b =4
S

200

. % {~e~Peak Strength

100

T <in | Remolded Strength ||

20

30 40 50 60
Angular Rotation (deg)

DLZ Ohio, Inc.

ENGINEERS * ARCHITECTS * SCIENTISTS
PLANNERS * SURVEYQRS
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Vane Shear Test Report
Begin
Time End
Boring Number  B-38 Depth 19'
Undisturbed Condition Remolded Condition
Time (min}  |Tourqe (Ib-in) Angular Rotation {deg) Time (min)  [Tourge (lb-in) Angular Rotation (deg)
0.0 0 0 0.0 0 0
0.5 500 10 0.5 225 8
1.0 525 20 1.0 225 15
1.5 500 37 1.5 225 23
2.0 450 45 2.0 215 30
2.5 400 60 2.5 200 38
3.0 3.0 200 45
3.5 35 :
4.0 4.0
4.5 4.5
5.0 5.0
5.5 5.5
6.0 6.0
6.5 6.5
7.0 7.0
7.5 7.5
8.0 8.0
8.5 8.5
9.0 9.0
9.5 9.5
10.0 10.0
10.5 10.5
11.0 11.0
11.5 11.5
12.0 12.0
12.5 12.5
13.0 13.0
13.5 13.5
14.0 14.0
14.5 145
15.0 15.0
15.5 15.5
16.0 16.0
16.5 16.5
I 17.0 17.0
17.5 175
18.0 18.0
Peak Torque 525 (Ib-in) k= éggog Peak Remoided Torque 225 (Ib-in)
Peak Undrained Shear Strength 2714 pst  Peak Remolded Shear Strength 1163 psf
. Sensitivity 2.3
e\ .
: ‘*‘} DLZ Ohio, Inc.
\ ; ENGINEERS * ARCHITECTS * SCIENTISTS
! PLANNERS * SURVEYORS




9 Total Effective Pe
C, tsf 0.652 0 I
9, deg 20.9 32.4 p
Tan(o Q.38 0.63 e
]
> L~
E 1 P - P
" ~ -
£ i +
3] - Lot
] o i
2 ST L 1] .
B, L& * N
./ | 4/ \\
T ) Y
= 7 N
'ﬁ":" o, F \\
a7 I' r I ‘
=\ Y A
Z 7 Y
¥ A] ‘
ol I | i
0 3 6 9 12 15
Total Normal Stress, tsf
Effective Normal Stress, t8f — — —
9 Sample No. 1 2
Water Content, 268 274
75 __ | Dry Density, pcf 98.3 99,1
f N 8 | Saturation, 101.3 1056
| ™ '€ | Void Ratio 0.7141 0.7000
B 6 - o 2 Diameter, in. 2.30 2.81
4 . Height, in. 5.57 5.57
g i : Water Content, 0.0 24.9
D 45 71 + | Dry Density, pcf 0.0  99.1
% 2 Saturation, - 0.0 96.1
'% Y == 1 % Void Ratio N/A  0.7000
Qo 3 ,’ —=r] Diametar, in. 2.80 2.81
L. Height, in. 5.57 5.57
] Strain rate, in./min. 0.11 0.01
15 7 Back Pressure, tsf 1.2 1.2
A Cell Pressure, tsf 2.6 6.1
0 Fail. Stress, tsf’ 3.5 7.4
0 5 10 15 20 Total Pore Pr., tsf 0.9 3.0
Axial Strain, % Ult. Stress, tst
Total Pore Pr., tsf
3 s Do
CU with Pore Pressures 2 ! : i
Sample Type: Client: TranSystems, Inc.
Description:
Project: SCI-823-0.00
Assumed Specific Gravity= 2.7 Source of Sample: B-38 Depth: 19.0
Remarks: Sample Number: ST-2
Proj. No.: 0121.3070.03 Date:
TN
Figure '




1o

tsf
»

Deviator Stress
F-S

Total Pore Pressure — — —

20%

10

tsf

Deviator Stress
s

Total Pore Pressure — — —

0% 10%

20%

10

tsf

tsf

Total Pore Pressurg — — —
Deaviator Stress

Totai Pore Pressure — — —
Deviator Stress
F

10

e -

10% 20%

0%

10% -

20%

8 Peak Strength
Total
a= 0.61tst
o= 19.6deg
tan o= 036

Effective
-0.31 tsf
30.5 deg
0.59

+B tsf

- =

Stress Paths: Total

]
P, tsf

Effective — — —

10

12

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

Depth: [9.0
Figure

Sample Number: ST-2

DLZ, INC.




18 Results
C, tsf 1.018
¢, deg 0
Tan{d 0
- 1.2
a
& ot al ——
o
n P ]
o N
QO
&
0.6 y X
{
1
0
0 06 1.2 1.8 24 3 3.6
Normal Stress, tsf
3 Sample No. 1
Water Content, 23.6
25 __ {Dry Density, pef 101.3
8 | Saturation, 93.0
'€ | Void Ratio 0.7004
B 2 Diameter, in. 2.79
4 ’ ~ Height, in. 5.09
g / 47 Water Content, 26.4
“ . 15 vi + [ Dry Density, pef "101.3
.g 2 Saturation, 104.1
‘g 7 % Void Ratio 0.7004
a 1 Diameter, in. 2.79
7 Helght, in. 5.09
A n
’/ Strain rate, in./min. - 0.06
0.5
+- Back Pressure, tsf 0.00
{
0 ,f Cell Pressure, tsf 1.50
0 5 10 15 20 | Fail. Stress, tsf 2.04
Axial Strain, % Ult. Stress, tsf
o, Failure, tsf 353
Type of Test: a, Failure, tsf 1.50

Unconselidated Undrained
Sample Type: 3" press tube

Description:

LL=33

PL=2i Pi= 12

Assumed Specific Gravity= 2.76
Remarks: Specific Gravity (Actual)= 2.76

Figure

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

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

Proj. No.: (H21.3071.03

Depth: 19.0

Date: 5/22/07

KDLZ




25 1 25 2
2 “‘*\ 2
- B 1.5 = 1.5
B _ / a.
g e c &
é 1 / g 1
0.5 0.5
o 0
0% 10% 20% 0% 10% 20%
25l 28],
2 2
@ @
2 15 e 15
n @
gE 58
8 8
3 1 ] 1
a o
0.5 0.5
0 0
0% 10% 20% 0% 10% 20%
15 Peak Strength
Total
a= 1.02 tst
o= 0.0deg
tan o= 0.00 o
B
o
05
0
o 0.5 1 1.5 2 25
p, tsf
Stress Paths: o indicates peak + indicates end
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-38 Depth: 19,0 Sample Number: ST-2
Project No.: 0121-3070.03 Figure DLZ, INC.




12 Total Effective &
C, tsf 0 0 .
¢, deg 33.1 36.3 [ A
Tan(s 0.65 0.73 - —
Z L
8 L b
B y
3 PI = S
@
= P
v .
7] 4 ' AN
A AL LA
» 4 h
g -
> N A A
Ve i W, ™, M ‘
I N
P { M
ol I
0 4 8 12 16 20 24
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
30 Sample No. 1 2
Water Content, 28.6 26.9
25 __ | Dry Density, pcf 969 1023
8 | Saturation, 1045 1121
£ | Void Ratio 0.7401 0.6481
B 20 Diamaeter, in. 291 2.99
g Height, in. 5.21 477
2 - =S Water Content, 24.3 22.5
0 15 — 2] & | Ory Density, pet 96.9 102.3
= // @ | Saturation, 88.6 93.6
> pd = | Void Ratio 0.7401 0.6481
3 10 A Diameter, in. 291 299
A Height, in. 5.21 4.77
L -, Strain rate, in./min. 0.01 0.01
5 mP= Back Pressure, tsf 1.2 1.2
1 Cell Pressurg, tsf 3.7 7.1
olff Fall, Stress, tsf 48 149
0 5 10 15 20 Total Pore Pr., tsf 2.1 2.0
Axial Strain, % Ut Stress, tsf 4.8 14.9
Total Pore Pr., tsf 2.1 2.0
@, Failure, tsf 4 \
Type of Test: ;1 F:Lﬂz ::f ?5 225
CU with Pore Pressures 2 . ' :
Sample Type: Press Tube Client: TranSystems, Inc.
Description:
Project: SCI-823-0.00
LL= 29 PL=20 Pl=9
Assumed Specific Gravity=2.7 Source of Sample: B-38 Depth: 37.0
Remarks: Sample Number: ST-3
Prof. No.: 0121-3070.03 Date: 7/12/07
Figure




2
20 1 0 5
\
} 16 : 16 // -
I I /
[1)] .
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g e
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p5 8 05 8
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a3 .3
% (o) .g (]
~ 4 ° 4
0 i 0
0% 10% 20% 0% 10% 20%
15 Peak Strength
Total Effactive
a= -0.49 tst 0.12 tsf
o= 30.6deg 30.1 deg
1o tan o= 0.59 . 0.58 .
B =% =
- -
7 — 1%
-
5 ——r ';’// //
i - ™
P 7/’ /
o ::;Z/ L
e i =
25 -
- - /
Ol f//(/ /
0 3 6 ) 12 15 18
p, tsf
Stress Paths: Total Effective — — —
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-38 Depth: 37.0 Sample Number: ST-3

Project No.: 0121-3070.03 g DLZ, INC.




24 Results
C, tsf 0.308
9, deg 0.4
Tan(¢) 0.01
w 16
8
g
=
»
&
Q
7
0.8
ya o Fﬂ?:::
7t /
0 1 I 1
0 0.8 16 24 3.2 48
Normal Stress, tsf
0.9 Sample No. 1 2 3
Water Content, 28.0 28.2 27.1
0.75 —— _ | Bry Density, pet 95.5 942 97.1
T 8 | Saturation, 96.5 94.5 96.8
Amup £ | Void Ratio 0.7980 0.8215 0.7687
B 06 . A= Diameter, in. 2.81 281 2.79
@ // 74 Height, in. 5.52 5.55 5.54
2 i Water Content, 28.3 27.8 .27.5
D 045 T/ I 1 | Dry Density, pet - 955 94.2 97.1
£ ] 2 | Saturation, 974 93.2 98.5
E y, % | Void Ratio 0.7980 0.8215 0.7687
o o3l £ Diameter, in. 281 281 279
ll [I i/ Height, in. 5.52 5.55 5.54
Il ;l Strain rate, in./min. 0.06 0.06 0.06
0.15
[ Back Pressure, tsf 0.00 0.00 0.00
0 Cell Pressure, tsf 0.72 2.02 4.03
0 5 0 15 20 |Fail. Stress, tsf 059 073 065
Axial Strain, % Uit. Stress, tsf 059 073 065
o, Failure, tsf 1.31 2.74 4.68
Type of Test: .
Fail f . . .
Unconsolidated Undrained oy Failure, ts 0.72 2.02 4.03
Sample Type: 3" press tube Client: TranSystems, Inc,
Description: Lean clay
Project: SCI-823-0.00
LL=29 PL= 19 Pi= 10
Assumed Specific Gravity= 2.75 Source of Sampie: B-39 Depth: 10.0

Remarks:

Figure

Sample Number: ST-!

Proj. No.; 0121-3170,03

Date: 6/7/07

9]

DLZ




K 2
0.8 0.8
//——‘-"‘_'—
@ @
g os e e 2 os g
n 9.
5 & / 58 /
3 0.4 i S 0.4
D [
0.2 0.2 ’
0 / 0
0% 10% 20% 0% 10% 20%
115 4
0.8 0.8
L—
a 2
g os ,/ g o8
) o,
58 58
s 0.4 / 2 0.4
(] a]
0.2 / 0.2
0 0 :
0% 10% T 20% 0% 10% 20%
0.6 Peak Strength
Total
a= 0.31 tsf
o= 0.4deg
tan o= 0.01
0.4
7P-
B + 4
i / /
: / /
\ / /
0 0.8 16 2.4 3.2 4 48
p, tsf
Stress Paths: oindicates peak + indicates end
Client: TranSystems, Inc.
Project: SCI1-823-0.00
Source of Sample: B-39 Depth: 10.0 Sample Number: ST-1
Project No.: 0121-3070.03 Figure DLZ, INC.




3.9

Results
C, tsf 1.023
¢, deg 0.0
Tan($ 0.00
B 26
)
g
0
]
2
7]
1.3 — P
-—='-— . N
ot ) N
A P A A\
1’ 4 r
y
Vi X
\'II 1 1
0 | LT 1]
0 1.3 2.6 39 5.2 8.5 78
Normal Stress, tsf
8 Samptle No. 1 2 3
Water Content, 23.0 23.0 230
5 Dry Density, pct 107.8 105.3 106.9
8 | Saturation, 1099 103.1 1074
€ | Void Ratio 0.5641 0.6012 05774
B 4 Diameter, in. 2.79 2.81 2.81
:}f Height, in. 5.43 541 548
8 =] 3 Water Content, 23.7 25.6 23.0
“ 3 = = Dry Density, pcf 107.8 105.3 106.9
% —- o K Saturation, 113.6 115.2 107.5
> = - 2| 2 | void Ratio 0.5641 06012 0.5774
a 2 W= i Diameter, in. 279 281 2.8l
v.d Height, in. 5.43 541 548
Strain rate, in./min. 0.06 0.06 0.06
1 o
07 Back Pressure, tsf 000 - 000 000
0 7 Cell Pressure, tsf 0.99 3.00 5.00
0 5 10 15 20 | Fail. Stress, tsf- 200 216 260
Axial Strain, % UIL. Stress, tsf 200 216  2.60
g, Failure, tsf 2.99 5.16 7.60
Type of Test: .
f 0. ; .
Unconsolidated Undrained o, Failure, s 9 3% 5%
Sample Type: 3" press tube Client: TranSystems, Inc.
Description: Silty clay
Project: SCI-823-0.00
LL=25 PL= 20 Pl=5
Assumed Specific Gravity= 2.7 Source of Sample: B-40 Depth: 20.0
Remarks: Sample Number: ST-4
Pro}. No.: 0121-3070.03 Date: 6/12/07
Figure :
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=5 =0
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0 4}
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3 Peak Strength
Total
a= 0.84 tsf
o= 4.0deg
tan o= 0.07
2
o | a1
B ¥ bl L
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£ e |
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|1
0
0 2 4 6 F] 10 12
p, tst

Stress Paths: o indicates peak + indicates end

Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: B-40
Project No.: 0121-3070.03

Depth: 20.0 Sample Number: 5T-4

Figure __ DLZ, INC.




UNCONFINED COMPRESSION TEST
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0 5 10 15 20
Axial Strain, % . - ‘
] Sample No. 1
Unconfined strength, tsf 1.795
Undrained shear strength, tsf 0.897
Failure strain, 7.5
Strain rate, in./min. 0.06
Water content, % 26.6
Waet density, pcf 125.7
Dry density, pcf 99.3
Saturation, % 99.0
Void ratio 0.7484
Specimen diameter, in. 2.80
Specimen height, in. 5.55
Height/diameter ratio 1.98
Descriptian: Lean clay
LL = 49 [ PL=23 Pl =26 | GS=2.78 | Type: 3" press tube

Project No.: 0121-3070.03
Date: 8/5/05
Remarks:

Flgure

Client: TranSystems, Inc.

Project: SCI-8§23-0.00

Source of Sample: R-61
Sample Number: P-1

Depth: 6.0

KDLZ




UNCONFINED COMPRESSION TEST
2
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0 15 3 45 6
Axial Strain, %
Sample No. 1
Unconfined strength, tsf 1.129
Undrained shear strength, tsf 0.565
Failure strain, . 34
Strain rate, in./min. 0.06
Water content, % : 26.9
Wet density, pcf "126.1
Dry density, pct 99.3
Saturation, % 99.7
Void ratio 0.7533
Specimen diameter, in. 2.83
Specimen height, in. 5.52
Height/diameter ratio 1.95
Descriptlon: Silt
LL = 24 [ PL=21 | PI=3 | GS=2.79 | Type: 3" Press Tube
Project No.: (0121-3(70.03 Client: TranSystems, Inc.
Date: 8/6/05
Source of Sample: R-61 Depth: 18.0
Sample Number: P-2
FaN ll
Figure ) D I d 2 ;




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, tsf 1.847
Undrained shear strength, tsf 0.924
Failure strain, 9.7
Strain rate, in./min. 0.06
Water content, % 25.1
Waet density, pcf 127.9
Dry density, pcf 102.2
Saturation, % 100.0
Void ratio " 0.6974
Specimen diameter, in. 2.81
Specimen height, in. 5.55
Height/diameter ratio 1.97
Description: Lean clay
LL=29 I PL=19 | Pl=10 | GS=2.78 | Type: 3' Press Tube

Projact No.: 0121-307(103
Date: 8/6/05
Remarks:

Figure

Client: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: R-61 Depth: 33.5
Sample Number: P-3

J

kDILZ




UNCONFINED COMPRESSION TEST
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Axial Strain, % -

Sample No. 1
Uncontined strength, tst 0.876
Undrained shear strength, tst 0438
Failure strain, 5.3
Strain rate, in./min. 0.06
Water content, % 27.5
Wet density, pcf 124.3
Dry density, pcf 97.5
Saturation, % 99.8
Void ratio 0.7539
Specimen diameter, in. 2.83
Specimen height, in. 5.52
Height/diameter ratio 1.95
Description: Lean clay

LL =34 [ PL=22 Pl =2 | GS=1274 [ Type: 3" Press Tube

Projact No.: 0121-3070.03
Date: 8/6/05
Remarks:

Figure

Cllent: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: R-64
Sample Number: P2

Depth: 13.0

EDLZ




UNCONFINED COMPRESSION TEST

Compressive Stress, tsf
[\N]
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0 5 10 15 20
Axial Strain, %
Sample No. 1
Unconfined strength, tsf 1.979
Undrained shear strength, tsf 0.989
Failure strain, 9.1
Strain rate, in./min. 0.06
Water content, % 21.3 -
Wet density, pct 124.2
Dry density, pct 1024 °
Saturation, % 88.9
Void ratio 0.6460
Specimen diameter, in. 2.84
Specimen height, in. 5.59
Height/diameter ratio 1.97
Descriptlon: Lean clay
LL =45 | PL=22 | PI=23 Assumed GS= 2.7 Type: 3" Press Tube

Projoct No.: 0121-3070.03
Date: 2/8/06

Remarks:
Sample S1 - 5.0't0 5.9’

Figure

Client: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: R-64A Depth: 5.0
Sample Number: PIA

EDLZ




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, tsf 1.864
Undrained shear strength, tsf 0.932
Failure strain, 5.6
Strain rate, in./min. -0.06
Water content, % 22.6
Wet density, pct 120.2
Dry density, pcf 98.1
Saturation, % 82.8
Void ratio 0.7499
Specimen diameter, in. 2.84
Specimen height, in. 5.56
| Height/diameter ratio 1.96
Descriptlon: Lean clay
LL = 35 | PL=23 | Pl=12 | Assumed GS=2.75 | Type: 3" Press Tube

Project No.: 0121-3070.03
Date: 2/8/06
Remarks:

Figure

Client: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: R-64A
Sample Number: PIB

Depth: 5.9

BDLZ




UNCONFINED COMPRESSION TEST
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Axial Strain, '%
Sample No. 1
Unconfined strength, tst 1.116
Undrained shear strength, tsf 0.558
Failure strain, 11.7
Strain rate, in./min. 0.06
Water content, % 25.0
Wet density, pcf 124.7
Dry density, pct 99.7
Saturation, % 97.9
Void ratio 0.6902
Specimen diameter, in. 2.88
Specimen height, in. 547
Height/diameter ratic 1.90
Description: Lean clay
LL =35 | PL=21 | P1=14 | Assumed GS=2.7 | Type: 3" Press Tube

Project No.: 0121-3070.03
Date: 2/8/06

Remarks:
Sample 81 -15.0"to 15.8'

Figure

Client: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: R-64A
Sample Number: P2A

Depth: 15.0

KDLZ
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UNCONFINED COMPRESSION TEST

2
AR
15 / \
B / \
g / \
£ /
n
2 /
o
[=3
E /
3 J \
0.5 \\
)4 N\
// - B
0
0 2.5 5 7.5 10
Axial Strain, %
Sample No. 1
Unconfined strength, tst 1.800
Undrained shear strength, tsf 0.900
Failure strain, 4.3
Strain rate, in./min. 0.06
Water content, % 22.0
Wet density, pcf 122.2
Dry density, pcf 100.1
Saturation, % 84.6
Void ratio 0.7143
Specimen diameter, in. 2.85
Specimen height, in. 5.57
Height/diameter ratio 1.95
Description:
LL= | PL= Pl= | 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: R-64A Depth: 15.8
Sample Number: P-2B
T I Z
Figure @D




UNCONFINED COMPRESSION TEST
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0 5 10 15 20
Axial Strain, % -
Sample No. . 1
Unconfined strength, tsf 3.766
Undrained shear strength, tsf 1.883
Failure strain, 9.2
Strain rate, in./min. 0.06
Water content, % 244
Wet density, pcf 127.6
Dry density, pcf 102.6
Saturation, % 102.5
Void ratio 0.6434
Specimen diameter, in. 2.85
Specimen height, in. 5.55
Height/diameter ratio 1.95
Description:
LL= I PL = Pl = | Assumed GS= 2.7 Type: 3" press ube
Project No.: 0121-3070.03 Client: TranSystems, Inc.
Date:
Remarks: Project: SCI-823-0.00
Source of Sample: R-64A Depth: 40.0
Sample Number: P4
TR
Y]
Figure LA DLZ




4.5 Results
C, tsf 1.730
9, deg 0.0
Tan{d 0.00
- 3
]
2
o
&3 fuoent —
3 <
5 Py
1.5 < N s
AN
N7 \
A Y, k
rd Fi Y
[
[
0 1
0 15 3 4.5 ] 7.5 ]
Normal Stress, tsf
& Sample No. 1 2 3
Water Content, 25.6 24.8 24.9
5 _ | Dry Density, pet 1004 1015 100.6
8 | Saturation, 101.8 1014 99.5
E | Void Ratio 0.6782 0.6605 0.6762
G 4 [ Diameter, in. 2.85 2.85 2.86
- i Height, in. 543 558. 557
] | 1A
g If\\ i = L Water Content, 24.7 28.0 24.8
9 3 FANELY = = | Dry Density, pef 1004  101.5 100.6
% 1 s Saturation, 98.3 114.6 99.1
H _W; % Void Ratio 0.6782 0.6605 0.6762
a 2 \C Diameter, in. 2.85 2.85 2.86
\ Height, in. 5.43 5.58 5.57
] Strain rate, in./min. 0.06 0.06 0.06
1
| Back Pressure, tsf 0.00 0.00 0.00
o’ Cell Pressure, tsf 1.01 2.02 4,03
0 10 20 30 40 | Fail. Stress, tsf 3.58 3.43 4,39
Axial Strain, % Ult. Stress, tsf 358 343 439
o, Failure, tsf 4.59 5.44 8.42
Type of Test: .
Unconsolidated Undrained oy Failure, tsf Lol 202 403
Sample Type: 3" Press Tube Client: TranSystems, Inc.
Description:
Project: SCI-823-0.00
LL= 39 PL= 22 Pl= 17

Assumed Specific Gravity= 2.7
Remarks:

Figure

Source of Sample: R-64A Depth: 40.0
Sample Number: P4
Proj. No.: 0121-3070.03 Date: 2/8/06
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8 Peak Strength
Total
a= 1.33 tsf
a= 7.6deg
tan a= 0.13
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p, tsf

Stress Paths:

o indicates peak + indicates end

Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: R-64A
Project No.: 0121-3070.03

Depth: 40.0

Figure

Sample Number: P4

DLZ, INC.




4.8 Total Effective -
C, tsf 0.352 0 B
¢, deg 19.9 311
Tan{¢ Q.36 0.60 =
—_—
- 32 - =
ﬂ- - ) '
g '—', ] ™ pt— -
5 . Zeliuna E
g > ! [t ‘/ ~
D e o -
=t \ A Y
b 12 N, h \
= 4 \
! 7 A\ N \
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] - [ I \
- f i 1
1 1 1 M 1
olz™ I I I |
0 1.6 32 4.8 6.4 8 9.8
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
6 Sample No. 1 2
] Water Content, 22.6 229
5 < __ | Dry Density, pet 101.1 99.8
LA N 3 | Saturation, 912  89.8
~ iy € | Void Ratio 0.6679 0.6885
T 4 A —+>2| |Diameter, in. 285 287
g ” Height, in. 521 557
g / Water Content, 26.7 24.9
w3 1 - "4 | Dry Density, pet 97.9 100.8
g 1’ // = 1| @ |Saturation, 1000 100.0
'o;; 17 - Void Ratio 0.7220 0.6729
0 2 Diameter, in. 2.89 2.85
7 Height, in. 521 5.57
y Strain rate, in./min. 0.01 0.01
T Back Pressure, tst 4,03 4,03
! Call Pressure, tsf 605 806
ol Fail. Stress, tsf 308 5.5
0 5 10 15 20 Total Pore Pr., tsf 447 574
Axial Strain, % Ult. Stress, tsf
Total Pore Pr., tsf
o, Failure, tsf 4.66 7.48
Type of Test: e
Failure, tsf 1. 2.
CU with Pore Pressures G, Failure, s 28 33
Sample Type: 3" Press Tube Client: TranSystems, Inc.
Description:
Project: SCI-823-0.00
Specific Gravity= 2.7 Source of Sample: TR-35A Depth: 5.0
Remarks: Sample Number: P-1
Praj. No.: 0121-367003 Date:

Figure

EDLZ
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6 Peak Strength g
Total Effective - “
a= 0.33tsf -0.28 tst e
a= 18.8 deg 30.2 deg ad
o tano= 034 0.58 e ‘/
P
o - //
- i
§7] . - __/
& - -
¥
1 / \
<
/ -~ -~ \
L
0 -
0 2 4 6 8 10 12
p, tsf
Stress Paths: Total Effective — — —
Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: TR-35A Depth: 5.0 Sample Number: P-|
Project No.: 0121-3070.03 Figure DLZ, INC.




21 Results
C, tsf 0.963
¢, deg 0
Tan(o) 0
-— 14
2
g
&
- — ——
3 x
L v Y
@ Q.7
4 \
ré
{ \
0
0 0.7 1.4 2.1 2.8 35 4.2
Normal Stress, tsf
3
Sample No. 1
Water Content, 256
25 _ | Dry Density, pcf 9715
O | Saturation, 92.6
'€ | Void Ratio 0.7611
B 2 Diameter, in. 2.85
; ] Height, in. 5.59
a ¥
2 - Water Content, 27.7
» 15 4 + | Dry Density, pcf - 97.5
% A Saturation, 100.0
'g 7 % Void Ratio 0.7611
a 1 Diametaer, in, 2.85
/ Height, in. 5.59
4 Strain rate, in./min. 0.06
0.5
r{l Back Pressure, tsf 0.00
0 Cell Pressure, tsf 2.02
0 5 10 15 20 | Fail. Stress, tsf 1.93
Axial Strain, % Ult. Stress, tsf
¢, Failure, tsf 3.94
Type of Test: .
! f .
Unconsolidated Undrained g, Failure, ts 202
Sample Type: 3" Press Tube Cllent: TranSystems, Inc.
Description: Lean clay
Project: SCI-823-0.00
=27 PL= 19 Pl=8
Assumed Specific Gravity= 2.75 Source of Sample: TR-35A Depth: 5.0
Remarks: Sample Number: P-|
Prof. No.: 0121-3070.03 Date: 2/6/06

Figure

EDLZ




2.5

2.5

1 2
2 2
e R
9 / 2
g 15 / 2 1.5
a_ D,
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0.5 / 0.5
0 0
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D _ o,
g2 g2
= ks
o 1 2 1
a o
0.5 05
0 0
0% 10% 20% 0% 10% 20%
1.5 Peak Strength
Total
a= 0.96 tsf
o= 0.0deg
, tan a= 0.00
8
& //
05 /
0 /
] 06 13 1.8 24 3 3.6
p, tsf
Stress Paths: o indicates peak + indicates end
Client: TranSystems, Inc.
Project: SC1-823-0.00
Source of Sample: TR-35A Depth: 5.0 Sample Number: P-1
Project No.: 0121-3070.03 Figure ___

DLZ, INC.




3.3 Results
C, tsf 1.283
$, deg 0
Tan{¢ 0
v 22
a
]
2
o
@
4}]
Z ZiEan i3
1.1
/ .
A y \ \ N
N
i i \
I i 1 1
[ I 1 \
0 [ R 1
0 11 ) 3.3 4.4 55 6.8
Normal Stress, tsf
6 Sample No. 1 2 3
Water Content, 28.6 27.9 309
5 Dry Density, pcf 974 96.2 924
8 | Saturation, 1058 1001 101.2
£ | Void Ratio 0.7300 0.7522 0.8243
B 4 —r<] Diameter, in. 2.83 2.86 2.85
a ~ Height, in. 4,14 5.51 5.55
g lr Water Content, ) 27.0 279 30.5
“n 3 =TT + | Ory Density, pet 97.4 962 94
% <] 2 Saturation, C100.0 1000 100.0
S A z | Void Ratio 0.7300 0.7522 0.8243
o 2 i ] Diameter, in. 2.83 2.86 2.85
’/ z Height, in. 4.14 5.51 5.55
_%' Strain rata, in./min. . 0.06 0.06 0.06
1
/i Back Pressure, tsf 0.00 0.00 0.00
0 l Cell Pressure, tsf 1.01 2.02 4.03
0 10 20 Fail. Stress, tsf 2.81 2.81 2.08
Axial Strain, % Ult. Stress, tst 281 281  2.08
o, Failure, tsf 3.82 4.83 6.11
Type of Test: .
Unconsolidated Undrained oy Failure, tsf 1.01 2.02 4,03
Sample Type: 3" Press Tube Cllent: TranSystems, Inc.
Description: Silt
Project: SCI-823-0.00
LL=27 PlL= 22 ‘
Assumed Specific Gravity= 2.7 Source of Sample: TR-35A Depth: 124

Remarks:

Figure

Sample Number: P-2B
Date: 2/6/06

Proj. No.: 0121-3070.03

EDLZ




Deviator Stress
tsf
n (A

Deviator Stress
tsf

0
0% 20% 40% 0% 20% 0%
° 3 4
4
a A
g 3 £
o v
58 58
s A =
s 2 / B ¥ 5
[a] a
1
4] .
0% 20% 30% 0% 20% . a0%
3 Peak Strength
Total =~
a= 1.28 tsf
o= 0.0deg
tan o= 0.00
b2 s
& Pz
1 / /..r;)
0 / /
0 1 2 3 5
p, tsf

Stress Paths: oindicates peak + indicates end

Client: TranSystems, Inc.
Project: SCI-823-0.00
Source of Sample: TR-35A
Project No.: 0121-3070.03

Depth: 124

Figure

Sample Number: P-2B

DLZ, INC.




45 Total Effective ’
C, tst 0.369 0.241 i<
9, deg 18.4 30.4 '_ -
Tan 0.33 0.59 » ]
a - prd . =t
] L —
E mhildmnl =
N o 2 ..;
"tﬁ yF E \1
2 £ - /”, N N
w 15 A1 y.d
: e, a1 N Y 4 \
" ¥ N \
P T A
= N ~ v \
- ¥ i W
¥ ] \
- v A
b T 1
0 | i 1 1
0 1.5 3 4.5 6 7.5 9
Total Normal Stress, tst
Effective Normal Stress, tsf — — —
6 Sample No. 1 2 3
> Water Content, 27.6 276 27.6
5 — __ | Dry Density, pct 97.1 96.2 95.1
._;_,E Saturation, 98.8 96.7 94.3
~ £ | Void Ratio 0.7685 0.7852 0.8048
B 4 - Diameter, in. 2.85 2.83 2.83
u // Height, in. 521 547 554
2 A = ‘Water Content, 27.9 28.6 293
@ 3 - + | Dry Density, pef | 97.1 96.2 95.1
2 v A & | Saturation, - 100.0 1000 100.0
s =17 g = | Void Ratio 0.7685 0.7852 0.8048
o 2HY ~H Diametaer, in. 2.85 2.83 2.83
f Height, in. 5.21 547 5.54
’1 yd Y Strain rate, in./min. 0.06 0.06 0.06
1 \\\ Back Pressure, tsf 4.03 403 403
= Cell Pressure, tsf 5.04 6.05 8.06
ol Fail. Stress, tsf 1.91 2.95 4.73
0 10 15 20 Total Pore Pr., tsf 4.50 5.04 6.15
Axial Strain, % Ult. Stress, tsf 1.91 2.95 4.73
Total Pore Pr., tst 4,50 5.04 6.15
0, Failure, tsf 246 395 6.64
Type of Test: - .
CU with Pore Pressures d, Failure, tsf 0.54 1.00 1.91
Sample Type: 3" Press Tube Client: TranSystems, Inc.
Description:
Project: SCI-823-0.00
Assumed Specific Gravity=2.75 Source of Sample: TR-35A Depth: 27.0
Remarks: Sample Number: P-3
Proj. No.: 1121.3070.03
Figure
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6 Peak Strength 7
Total Effective L7
a= 0.35 tsf 0.21 tsf —= =
o= 17.5dag 26.8 deg - “
tan a= 0.32 0.51 +~
4 /'J == //
T /
— // /
“L, - -~ /
i Pl - 1
. p ’/72;’
79<
/ )
oFE= ’
0 4 6 8 10
p, tsf
Stress Paths: Total Effective — — —

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

Source of Sample: TR-35A Depth: 27.0 Sample Number: P-3
Project No.: 0121-3070.03 Figure ____ DLZ, INC.




UNCONFINED COMPRESSION TEST

4
3
Yz A ~N
g / \
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n ] 7
@ 2
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O / N
AN
1 - 1
I/
//
0
0 5 10 15 20
Axial Strain, %
Sample No. 1
Unconfined strength, tsf 2.854
Undrained shear strength, tsf 1.427
Failure strain, 10.6
Strain rate, in./min. 0.06
Water content, % 25.5
Wet density, pct 118.2
Dry density, pef 94.2
Saturation, % 87.3
Void ratio 0.7894
Specimen diameter, in. 2.85
Specimen height, in. 5.56
Height/diameter ratio 1.95
Description: Lean clay
LL = 44 { PL=26 | PI=18 | Assumed GS=2.7 | Type: 3" Press Tube

Project Na.: 0121-3470.03
Date: 2/6/06
Remarks:

Figure

Client: TranSystems, Inc.

Project: SCI-823-0.00

Source of Sample: TR-35A Depth: 66.0

Sample Number: P-4A

510) W/




5.4 Results
C, tsf 3.264
¢, deg 0.5
Tan(s) 0.01
- 38
2 ——
§ vl T N .,
5 r o .
@ S
5 7 -N
2 Ay
7] N
1.8 s
y » \
I / \
L}
[
]
0 1.8 3.6 5.4 7.2 9 10.8
Nomal Stress, tsf
° T 2| Sample No.- 1 2
= Water Content, 18.8 18.8
7.5 _ | Pry Density, pef 1126 1135
A 8 | Saturation, 1019 1044
N ;| E | Void Ratio 04971 (.4855
- s I) / L Diameter, in. 2.83 2.80
e [ Height, in. 5.21 4.85
é L Water Content, 18.4 18.0
@ asHf + | Ory Density, pef 1126 113.5
% r’ iz Saturation, 1000 1000
5 i % Void Ratio 0.4971 0.4855
8 3 / Diameter, in. 283 2.80
il Height, in. 5.21 4.85
ll{l Strain rate, in./min. 0.06 0.06
18 Back Pressure, tsf 0.0 0.0
0 I Cell Pressure, tsf 20 4.0
0 10 20 30 40 | Fail. Stress, tsf 6.6 6.7
Axial Strain, % Ult. Stress, tsf 6.6 6.7
o, Failure, tsf 8.6 10.7
Type of Test: .
Failure, tsf 20 4.0
Unconsolidated Undrained % e
Sample Type: 3" Press Tube Clisnt: TranSystems, Inc.
Description: Silt with sand
Project: SCI-823-0.00
LL= NP Pl= NP
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CONSOLIDATION TEST REPORT
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Dial Reading vs. Time
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Dial Reading vs. Time
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Dial Reading vs. Time
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Dial Reading vs. Time
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Source: B-31 Sample No.: PI Elev./Depth: 10.0

to Ao
,1038 108
\ \
L1041 P v 109 \\
Tt \\ \
o0 o RN 110R ==t
A .
\! . at N
\ N
1Y
1084 \ an \
. 1
-~ .1058 N ~ 12 ™
g N s N
§ ™ 2 Ne
L1081 g A3
& a N
3 3 N .
1066 A4
N
e
1071 N 115 H““‘""‘- N
. 1 b seu V
\\ """--.._____‘_.H §\
o il e\
1076 Aeb— L
)i N o RN
Load #15 \ I" Load #16 | tM—
L1081 1000 psf A7 2000 psf .1{
C, @ 8.01 min= \\ !” C, @ 2.16 min.=
0.0000 in.2/sec, h 195100002 in.2sec, 1 |
10865, o5 1 2 5 5 20 50 200 1000 L S Y 5 16 20 50 700 500 2060
Elapsed Time {min.) Elapsed Time (min.)
4 ! 4
.um'”\ i 1208 \ 0
119094~ 1813 ’ \
—~{\ | ,.._\\
NN "Ny
12034 . .1328 m \
\ L I\ ¢ |8
12158 1343 \
[
- 12284 ~ 1358
& &
N £ )
12408 & g 1373
= N § \l\
12534 1] \\ .1388 'Y \\
nokl a1 |
12650 [ \ B 1403 [T oN
- Ay A . rre—— L
\\t:'l!. T h—'“‘aslt’::
12784 I 1418 1 =
\\ " :
|
Load #17 N ~ Load #18 I
12509 4000 psf i 1433 8000 psf N
C, @ 2.04 min= \ C, @ 4.18 min.= \
204 L 0.0002 in. Zsec, 1 A fr 144k 2000 in Zisec N
B I R S| 5 10 20 50 200 500 2000 145TE % 1 2 5 1 2 % 20 50 200 10060
Elapsed Time (min.) Elapsed Time (min.)
N
[@g |
S Figure




Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00
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CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION
Lean clay
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Project No.: 0121-3070.03
Project: SCI-823-0.00

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

Source: B-32

Sample No.: P1

Dial Reading vs. Time
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Dial Reading vs. Time
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CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION
Lean clay
Project No. 0121- Client: TranSystems, Inc. Remarks:
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Dial Reading vs. Time
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Project No.: (121-3070.03
Project: SCI-823-0.00

Source: B-37

3

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

Source: B-37

Dial Reading vs. Time

Sample No.: ST-1

Elev./Depth: 8.0
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- Dial Reading vs. Time

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

Source: B-37 Sample No.: ST-1 Elev./Depth: 8.0
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MATERIAL DESCRIPTION
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CONSOLIDATION TEST REPORT
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Project No.: 0121-3070.03
Project: SCI-823-0.00

Source: B-38

Dial Reading vs. Time

Sample No.: ST-1

Elev./Depth: 10.0
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Dial Reading vs. Time

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

Source: B-38 Sample No.: ST-1 Elev./Depth: 10.0
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Dial Reading vs. Time
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00
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CONSOLIDATION TEST REPORT
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Project: SCI-823-0.00

Elev./Depth: 19.0
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Dial Reading vs. Time

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

]

Source: B-38 Sample No.: ST-2 Elev./Depth: 19.0
A
0040 0 .008 \
Q054 009 \\
\ -
10058 = - 010
N[
0064 011
\ \\
il B
~ 0089 ~ 012
g TN g \
o
§ 0074 [T , g 013
& \\0\\ & '\
W ]
g X 'L\ g e s '
0079 S NS 014 T
N ™ T ol |/®
\ \\ 1;_\ \*-.._____.____-._ Pt
0084 I 015
I T '\"ﬂqb T
0089 Y \\\ { 018 \ S
[
Load #1 \ Load #2 \
0094 250 psf N, X <] o7 500 psf
Cy @ 0.25 min= N Cy @0.15 min= \
0099 0.0018 in.Z/sec. A o1g 00029 in. Z/sec, il | i
I 2 5 1 10 20 50 200 500 2000 ST 0B 1 2 5 1 2 § 20 50 200 000
Elapsed Time (min.} Elapsed Time (min.)
4 - 4
0218 k1 ] 03194 — 2 0
N N
\\ N
21 03269 Y
0228 \‘\ .03344 N
N N
0231 N 03419 3
Ny N
0236 I 03488 IRy §.\
-~ = n Y
& \ & ™ \\\~
§ 244 [~ S h N § 03569 s \\%h X
= . \EN 3 T
i~ ™| N \’\
g Bt N '\_ g q'\\ﬂ.‘
0248 < 03844 P il
‘--..__J- N \ SRl
) \ b \
- sl A
0251 \\ =atj 03719 X
N ~
N
\ M
0256 - 03794
N ™ \
Load #3 | Load #4 N
.0281 1000 psf - 038689 2000 psf 5
¢, @ 0.5 min.= C, @ 0.25 min= M|
0.0012 in2/sec. N 03944 L0007 in Zsec, A
0 05 9 2 5 z 5 20 50 200 1000 VST D5 1 2 5 ER] 20,50 200 1000
Elapsed Time (min.} Elapsed Time (min.}

EDLZ .




Dial Reading vs. Time

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

Source: B-38 - Sample No.: ST-2 Elev./Depth: 19.0
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Dial Reading vs. Time

Project No.. 0121-3070.03
Project: SCiI-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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CONSOLIDATION TEST REPORT
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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
Project: SCI-823-0.00

Source: B-38

Dial Reading vs. Time
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Dial Reading vs. Time

Project No.: 0121-3070.03

Project: SCI-823-0.00

Source: B-38 Sample No.: ST-3 Elev./Depth: 37.0
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00
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CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION
Lean clay
Project No. 0121- Client: TranSystems. Inc. Remarks:
Project: SCI-823-0.00
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Dial Reading vs. Time

Project No.: 0121-3070.03
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CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION
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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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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00
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CONSOLIDATION TEST REPORT

806
793 " \\
780 “\
--..,,,.\
N \
N \
767 \\ \
754 A
N
g \
= 74 \
g §
728
715
\ -.-*h-.-
o —
e Ny
T\\ -.-'0""-.
. ~
o
702 [n.,.-.--. C\
--Q \
Bans NAAN
a‘-‘-‘-‘»d
680 \
676k \‘
Kl 2 5 1 2 5 10 20
Applied Pressure - tsf
Natural Dry Dens Initial Void
) LL Pi . Gr. AASHT .
Saturation | Moisture (pct) Sp. Gr UsCs SHTO Ratio
949 % 27.0% 96.5 27 5 2.76 ML A-4(4) 0.786
MATERIAL DESCRIPTION
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Project No. 0121- Client: TranSystems, Inc, Remarks:
Project: S5CI-823-0.00
Source: TR-35A Sample No.: P-2B Elev/Depth: 12.4
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CONSOLIDATION TEST REPORT
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CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION
Silt with sand
Project No. 0121- Client: TranSystems, Inc. Remarks:
Project: SCI-823-0.00
Source: TR-35A Sample No.: P-4B Elev./Depth: 66.9
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Dial Reading vs. Time
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Project No.: 0121-3070.03
Project: SCI-823-0.00

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

Source: TR-35A

Sample No.: P-4B

Dial Reading vs. Time
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Dial Reading vs. Time
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CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION

Lean clay

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

Source: TR-38A

Client: TranSystems, Inc.

Sample No.: P-2B

Elev./Depth: 15,7
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KDLZ

Figure




Dial Reading vs. Time
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Project: SCI-823-0.00
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CONSOLIDATION TEST REPORT
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MATERIAL DESCRIPTION
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Dial Reading vs. Time
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Project: SCI-823-0.00
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Dial Reading vs. Time

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

Source: TR-38A

Sample No.: P-4B

Elev./Depth: 45.8
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Dial Reading vs. Time

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

Source: TR-38A Sample No.: P-4B Elev./Depth: 45.8
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Dial Reading vs. Time

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

Source: TR-38A

Sample No.: p-4B

Elev./Depth: 45.8
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Dial Reading vs. Time

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

Source: TR-38A Sample No.: P4B Elev./Depth: 45.8
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Dial Reading vs. Time

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

Source: TR-38A

Sample No.: P-4B Elev./Depth: 45.8
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APPENDIX C

Soil Profile Drawings (Highland Bend)
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APPENDIX D

Summary of Results
Summary of Soil Strength and Consolidation Testing
Plot of Assumed Soil Strength Values
Results of Stability Analyses
Settlement Calculations
Time-Rate of Consolidation Calculations (Using Wick Drains)



0121-3070.03

e
KDLZ

CLIENT TranSystems Corporation JOB NO.
PROJECT SCI-823 Ponsmouth Bypass SHEET NO.
ITEM Summary of Results

Summary of Results

OF _ 45

COMPBY s DATE_ ¢-2-0%
Results Using $'=35 degrees for Embankment Fill

Highland Bend Embankment Analyses

Final
EMBANKMENT STA. Begin: 105+75 End 112484 Maximum Height  108.3'
Global Stability Calculated  Required Wick Drain Spacing Approx. 90% Consolidation Time
Undrained Global Stability 0.66 1.5 5' spacing (triangular) 30 days
Drained Global Stability 1.58 [.5 7 spacing {triangular) 60 days
Seismic Global Stability 1.45 1.1 9' spacing (triangular) 90 days
Slopes Evaluated 2H:1V  Using ¢°=35 for Embankment Fill Total Primary Consolidation 59"
Max, Construciion Stage 35" *Using F§=1.50 (ODOT) Consolidation without wick drains {(U=90%) 3.562 days
Max. Pore Pressure (head) Level During Construction® 15' Above Existing Ground Surface
EMBANKMENT STA. Begin: 117464 End 120498 Maximum Height 72,0/
Global Stability Calculated Required Wick Drain Spacing Approx. 90% Consolidation Time
Undrained Global Stability 0.88 1.5 5' spacing (triangular) 30 days
Drained Global Stability 1.64 1.5 7 spacing (triangular) 55 days
Seismic Global Stability 1.50 1.1 9' spacing (triangular) 85 days
Slepes Evaluated 2H:1V  Using &°=35 for Embankment Fill Total Primary Consolidation 37"
Max. Construction Stage 35" *Using FS=1.50 (ODOT) Consolidation without wick drains (U=90%) 1,793 days
Max. Pore Pressure (head) Level During Construction® 15' Above Existing Ground Surface

EMBANKMENT STA. Begin: 124424 End 130473 Maximum Height  80.3', 50.3'

Global Stability Calculated  Required Wick Drain Spacing Approx. 90% Consolidation Time
Undrained Global Stability 0.82 15 5' spacing (triangular) 35 days

Drained Global Stability 1.60 ) 7' spacing (triangular) 60 days

Seismic Global Stability 1.46 1.1 9' spacing (triangular) 95 days

Slopes Evaluated 2H:1V  Using @ °=35 for Embankment Fill Total Primary Consolidation 38"

Max. Construction Stage 30" *Using FS=1.50 (ODOT) Consolidation without wick drains (U=90%) 1,862 days
Max. Pore Pressure (head) Level During Construction” 13' Above Exist'@g Ground Surface

*I1 is anticipated that spread footings may be considered for the sturctures contained in the Highland Bend Valley
* Pore water pressures and seitlements 10 be monitored in the field during construction with piezometers and settlement plates




I JOB NO.

Tanw CLIENT TranSystems Corporation 0121-3070.03
‘%D I Z PROJECT  SCI-823 Portsmouth Bypass SHEET NO. 2 OF 45
' ITEM Summary of Results COMPBY g DATE

;7 o7 / 9207

Results Using ¢'=30 degrees for Embankment Fill

Using ¢°'=30 for Embankment Fill
Max. Construction Stage 35

Max. Pore Pressure (head) Level During Construction®

Total Primary Consolidation

*Using F5=1.50 (ODOT)  Consolidation without wick drains (U=00%)
15" Above Existing Ground Surface

Summary of Results Highland Bend Embankment Analyses
Final

EMBANKMENT STA. Begin: 105475 End 112+84 Maximum Height  108.3'

Global Stability Calculated Required Wick Drain Spacing Approx. 90% Consolidation Time
2H:1V 25H:1V 5’ spacing (triangular) 30 days

Undrained Global Stability 0.64 0.69 1.5 7' spacing (triangular) 60 days

Drained Global Stability 143 . 1.63 15 9 spacing (triangular) 90 days

Seismic Global Stability NA 1.50 1.1

59"
3,562 days

EMBANKMENT STA. Begin: 117+64 End 120498 Maximum Height  72.0°

Global Stability Calculated Required Wick Drain Spacing Approx. 90% Consotidation Time
2H:1V 2.5H:1V 5' spacing (triangular) 30 days

Undrained Global Stability 0.86 0.92 1.5 7' spacing (triangular) 35 days

Drained Global Stability 1.42 1.61 1.5 9’ spacing (triangular) 85 days

Seismic Global Stability NA 147 1.1

Using &'=30 for Embankment Fill Total Primary Consolidation 37

Max. Construction Stage 35" *Using FS=1.50 (ODOT) Consolidation without wick drains (U=90%) 1,793 days

Max. Pore Pressure (head) Level During Construction® 15' Above Existing Ground Surface

Using &'=30 for Embankment Fill
Max. Construction Siage 30
Max. Pore Pressure (head) Level During Construction®

Total Primary Consolidation

*Using FS=1.50 (ODOT) Consolidation without wick drains (U=90%)
13" Above Existing Ground Surface

EMBANKMENT STA. Begin: 124424 End 130+73 Maximum Height  80.3', 50.3'

Global Stability Calculated Required Wick Drain Spacing Approx. 90% Consolidation Time
ZH:1V 2.5H:1V 5' spacing (triangular) 35 days

Undrained Global Stability 0.78 0.87 1.5 7' spacing (triangular) 60 days

Drained Global Stability 1.39 1.58 1.5 9" spacing (triangular) 95 days

Seismic Global Stability NA 1.44 I.1

38"
1,862 days

*t is anticipated thar spread footings may be considered for the sturctures contained in the Highland Bend valley
" Pore water pressures and setilements to be monitored in the field during construction with piezomeiers and settlemeni plates




PROJECT SCI-823-0.00
Highland Bend Embankments
SUMMARY OF STRENGTH TESTING

Shiet B of 45

Boring | Sample |[Deptn (ft.)] Test Perdormed Resulls
ODOT Classification | 7o (peh) | WC (%) e Ce Cr pits | clps) | ¢(psh | ¢ (deg) | o' (deg) | q,(ish)

B-31 P1 10.0 Uu, CONS A-6b 88.3 24.9 0.771 0.310 0.080 2,158 9966

8-31 P2 15.0 (ol]1] A-6a 99.3 251 1262 1188 15.5 24.4

8-32 Pi 10.0 ClU, CONS A-6a 100.9 253 0.703 0.210 0.060 5598 1632 0 17.8 31.4

8.32 P2 15.0 U A-4b 88.1 26.1 2490

B-37 8T 8.0 UU, CONS A-6a 97.9 23.8 0.718 0.180 0.070 2.240 2954

B-37 ST.2 18.0 ]V] - A-db 96.9 25.9 1112 300 17.0 20.5

B-37 87-3 az.5 cIv A-da 102.6 20.9 1892 1376 13.4 227

B-38 ST-1 10.0 CIU, CONS A-d4a 98.2 26.6 0748 | 0.110 0.030 5.726 382 420 18.4 314

B-38 In-Situ 17.5 FVS Test* A-ab 2714*

B-38 ST-2 19.0 LU, CONS A-6a 101.3 236 0.738 0.340 0.050 6.204 2036

B-38 §T-2 19.0 cJ A-Ba 983 26.8 1304 0 209 32.4

B-38 ST-3 37.0 CIU, CONS A-4b 96.0 28.6 0760 | 0.160 0.030 2.373 0 0 33.4 36.3

B-39 ST-1 10.0 uu A-4b 95.5 28.0 616

B-40 ST-4 20.0 uu A-db 107.8 23.0 2046

R-61 P-1 6.0 UC, CONS A-7-6 96.8 26.6 0793 | 0.210 0.050 5.000 1.795

R-61 P-28 18.0 uc A-4b 1.129

R-61 P.3 335 uc A-4b 1.847

R-64 P2 18.0 Uc, CONS A-6a 97.5 275 0.781 0.230 0.050 5.000 0.876
R-64A PIA 5.0 uc A6 102.4 21.3 1.978
R-84A P1B 5.9 uc A-6a 98.1 22,6 1.864
R-64A P2A 15.0 uc A-Ba 89.7 250 1.118
R-B4A P2B 15.8 uc A-db 100.1 22,0 1.800
R-B4A P4 40.0 uc A-6b 102.6 24.4 3.766
R-64A P4 40.0 uu A-6b 100.4 25.6 3460
TR-35A P-1 5.0 ciu A-db 100.9 207 704 0 19.9 a1




PROJECT SCI-823-0.00
Highland Bend Embankments
SUMMARY OF STRENGTH TESTING

S/)’t.c{ el 01( 4/5-

Boring | Sample |Depth (it)] Tfest Performed “Results
ODOT Classification | 7o (pcf) | WC (%) ey Ce Cr P (ts) cipsl) | c'(pshh | ¢ (deg) | ¢ {deg) | q(tsh
TR35A | P-4 5.0 Uy A-4b 975 256 1926
TR3sA | P2B | 124 UU, CONS A-db 974 | 286 | o7ss | 0100 | o010 | 2760 | 2568
TR35A | P-3 27.0 CiU, CONS A-4b 97.1 276 | o928 | o270 | ooso | 1340 | 738 482 18.4 30.4
TR35A | P4A | 660 uc A-76 942 | 255 2.854
TR35A | P4B | 669 UU, CONS A-db 1126 | 188 | 0347 | 0100 | o010 | 4200 | es528
TR-38A |  P-1 5.0 uu A6a 1818
TR-38A | P-3 85 uu A-7-6 1928
TR38A | P2B | 157 CONS A6b 84.1 268 | 0838 | 0180 | o040 | aoss
TR38A | P4B | 458 CONS A-6b 1010 | 225 | o708 | 0190 | o070 | 2214
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Selected Strength Values Plotted with Laboratory Results
Embankment Sta. 124+24 to 130+73
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CLIENT TranSystems / ODOT D-9 JOB NUMBER 0121-3070.03
PROJECT SCI-823 Portsmouth Bypass SHEET NO. 5 OF e
ITEM Soil Properties and analysis parameters COMP, BY SJR DATE 06/28/07
Highland Bend Embankments: Soil Properites
Embankment Stations Begin: 105+75 End: 112+84 Hon, = 1083
Profile Based on Boring TR-41
Depth (ft) |  Soil Type ¢ (psh) d'(deg) C C. C. P(psh € ¢, (ft*/day)
0-20 Clay 1700 30 0.18 0.07 4,480 0.718 0.25
20-68 Silt 1100 29 0.16 0.03 4,746 0.760 0.50
68-83 Silt and Clay 1500 29 0.19 0.07 4,428 0.706 0.35
83-92 C&F Sand 0 32 60
92+ Bedrock
Embankment Stations Begin: 117+64 End: 120+98 H.., = 72.0'
Profile Based on Boring TR-38A
Depth (ft) Soil Type ¢ (psf) $'(deg) C' C. C, P.(psh) € c, (ftzlday)
0-10 Clay 1700 30 0.18 0.07 4,480 0.718 0.27
10-46 Silt 1100 29 0.16 0.03 4,746 0.760 0.55
46-61 Silty Clay 2700 29 0.19 0.07 4,428 0.706 0.27
61-77 Sandy Silt 0 30 40
77+ Bedrock
Embankment Stations Begin: 124+24 End: 130+73 H,, = 80.3' (Ravine), 50.3'
Profile Based on Boring TR-35A
Depth (It) Soil Type ¢ (psf) ®'(deg) C C, LOR P.(psf) € C, (ftllday)
0-5 Clay 1700 30 0.31 0.08 4,318 0.771 0.20
5-32 Silt 900 29 0.27 0.08 4,000 0.928 0.50
32-57 Silty Clay 2700 29 0.19 0.07 4,428 0.706 0.27
57-714 Sandy Silt 0 30 42.5
74+ Bedrock




EL 570

Undrained Dratned
Lonsistency JSofl Tvpe [ <pgfd | [ | ¥ (deg) | ¥ (DCf)

ompocted fEmb. Fill [] 35 5 120
I FF Clay 1700 30 123
IFf Sat 1100 29

A Aiidd SAt and Claoy 1500 29

FEEY Sond ] 32 32

[ Bedrock 10000 45 10000 43

Infinite Slope Fallure
Dralned FS=1.40

Embonkment Stabilty
Embankment (Highland Bend)
From Sta. 105+75 to 112+84
Bosed on TR-42 L TR-41 Proflle
Composite Strength Values
H=108.3" (naximun helght)

GWT El 570_2

33°_UD_FS=1.558

_.,______7‘_______#____7m_*

-~ /

ElL 230

X

\ Drained FS=1.76
Non—circulor
\ @ /
El. S02 ~ ,,/”’
\
EL 487 @ e— — ‘T””
El, 478 \ 6] \

®
Dralnead FS=1.58
Selsmic FS=1.45

\~ Undrained FS$=0.66

EMBANKMENT FILL MATERIAL; ¢'=35 DEG

Highland Bend Embankments
Station 105+75 to 112+84
Undrained and Drained Analyses

EMBANKMENT STABILITY ANALYSIS
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@
E.
@

Undrained

Material __ Consist Sofl Type € (psf) |e (deg) [’ CosF |4 cdeq) | ¥ (pchd
[Materfol | {Compacted IEmb FRL [ 35 o 35 20
[ Material 2 |S+ Clay 1700 [+ [ 30 F-]
[ Materiol 3 1StHIFF St 1100 0 [1] 29 20
[Materiol 4 [SHFF t and Clayl 1500 [ [ 29 20

M. Dense Sand [+] a2 [} 32 15
(Material 6 Bedrock 10000 45 10009 45 143

Embarikkment Stobllity
Embarkment (Highland Bend)
EFFECTIVE STRESS ANALYSIS
WITH INCREASED PORE PRESSURES
From Sta. 105+75 to 112+84
Based on TR-42 & TR-41 Proflle
Composite Strength Values
H=108.3' (maximum helght)

/r

) " Phreatic Surfoce Eti 585
R f -
e
m——— —
EL 570 GWT El 570 7

Il

N

EL 550 ~——
~"'~--.___ —— /
@
EL 502
EL 487 @ \
EL 478 @ \
® . Dralned FS=150

EMBANKMENT FILL MATERIAL; ¢'=35 DEG

Highland Bend Embankments
Station 105+73 to 112+84
STAGED CONSTRUCTION ANALYSIS

EFFECTIVE STRESS ANALYSIS WITH
INCREASED PORE WATER PRESSURES
SCI-823-0. 00
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. 970

Undiralned Droned
Consistency 1 (osf) | Cdegd | ¢ ¢ <deqd | 7 (pCF)
[Compacted  IEnb, FRI 0 30 0 30 120
HEF Clay 1700 1] 30 25
HEE sut 1100 0 9 20 |
HEF St end Clay | 1500 0 i) z0
M. Dense Sand 0 32 ] 32
Bedrock 10000 45 10000 45

Infinite Slope Fallure

Embankment Stabllity

Enbankment (Highcnd Bendd
From Sta. 105+75 to 112+84
Based on TR-42 & TR-41 Profile
Composite Strength Values
H=108.% (maximun helght

GWT Eb 570

>

Drained FS=116

~~

@ /
— \\ \ / )
\\\\\ ® /’///
EL 502 //
EL_487 \\ o~ —~— ,,.—/r\
EL 478 ®
Lyl \
Dralned FS$=1.43 Undrained FS$=0.64

EMBANKMENT FILL MATERIAL; ¢'=

30 DEG

Hightand Bend Embankments

Station 105+75 to 112+84
Undrained and Droained Analy

s5es

EMBANKMENT STABILITY ANALYSIS
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Uncir-o.ined Broned

Consistency Soit Type C (psf) 1o <degy | ¢ (psFr)e {deg) | ¥ (pcf)
Compucted  |Emb. Fil 1 30 30 120
SLiff Clay 1700 [] 3 12%
RifF sat 100 [] 2 120
Liff Sat and Cloy 1500 a [] 2 120
M Dense Sond [] 32 [1] 32 1%
Bgdrock 10000 45 10060 45 143

Infinite Slope Foilure

Embankment Stabdity
Enbankment (Highand Berd)
Fron Sto. 103+75 to 112+B4
Based on TR-42 & YR-41 Profie
Conposite Strength Values
Hel08.3° (mexinun height)

Drained £S=1.44

35' Up F5=1.57
___________________________ ;7/
/
EL. 570 g GWT EL S70 —_— . e g . /
T 550 \ > T/ ' //
\ /
o
EL_S02 \“\H\ - ’////
EL 487 @ “*“‘ —_— " -
£1. 478 @ \ \
@

Seismic FS=1.90

Shet 12 of 45

\~ Drained FS=163 \-— Undroined FS=0.69

EMBANKMENT FILL MATERIAL; ¢'=30 DEG

Highland Bend Embankments
Station 105+75 to 112+84
Undrained and Drained Analyses

EMBANKMENT STABILITY ANALYSIS
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Undralned Dralned

4 C (o5t |o C(degd [’ psfI [ & (degd | T (pcfy
| C {Ept, FRL 0 30 0 30 120
L 2 ISHff Clay 1700 30 125

3 ff sS4t 1100 29 120

A JSHFF 31t ond Clay 1500 0 F7) 120

S M Dense {Sand 0 32 7] 32 15
L& Bedrock 10000 45 10000 43 148

Embankment Stabllity

Embonknent (Highlond Bend)
EFFECTIVE STRESS ANALYSIS
WITH INCREASED PORE PRESSURES
From Sta, 105+75 to 112+B4
Based on TR-42 L TR-41 Profile
Composite Strength Values
H=108.3" (moximum helght)

Infinite Slope Failure
Drained FS=1.44

b — ———
e
a——

Phreatic Surface EU 5835

pe———

¥y

EL 570 Y/ _ GWT Eu 570
= T ——
e — .

@ Y_————'
EL 550

@
El._S02
£t 487 ® \
EL_478 @ \

®

\— Dralned FS=1.57

EMBANKMENT FILL MATERIAL; ¢'=30 DEG

Highland Bend Embonkments
Station 105+75 to 112+84
STAGED CONSTRUCTIDON ANALYSIS

EFFECTIVE STRESS ANALYSIS WITH
INCREASED PORE WATER PRESSURES
SCI-823-0. 00
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EL

556

Undrolned Dralned
Mo terlal Consistency Soil Type c (psf) |$ (deqd | ¢’ Cpsf) | ¢ (degd | 7 (ocfd
Materlal 1 |Compacted Emb. FIUL 35 1] 35 120
Materlal 2 | StIff Cloy 1700 0 0 30 125
Material 3 |StIff Silt 1100 8] 0 29 120
Material 4 |StIff Sitty Clay 2700 0 0 29 120
Moteriel 5 |M. Dense Sandy Silt 4] 30 0 30 15
Material 6 Bedrock 10000 45 10000 45 145

Infinite Slope Failure
Drained F$=1.40

Embankment Stabllity
Embankment (Highlend Bendd
From Sta, 117+64 {0 120+98
Based on TR-3BA Profile

Composite Strength Values

H=72.0' (maximum helght)

GWT EL 556

35 _UD FS=1540

v v
EL S46 \\\\\ = \\\\ . ® e 1//’ =
< < 7
' \\\\ | ~ ///’
ey
\ /

EL 510 — —_—\
El 495 \ ® \\

| ° \
EL_479

L_DroMed FS=1.64 ® \\_

Seismic FS=1.50

Undrained FS=0.88

EMBANKMENT FILL MATERIAL; ¢'=35 DEG

Highland Bend Embankments
Station 117+64 to 120+98
Undratned and Drained Anolyses

EMBANKMENT STABILITY ANALYSIS
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Undralned Dratned

Mo terlal Consistency Sofl Type c (osf) |® C(deq) | c’ (psf) | ¢* ¢(deqd | ¥ <pcf)
Materfal | ICompacted  |Emb, FIUL 1] 35 [1] 35 120
Material 2 |StIFf Clay 1700 ¢ o 30 125
Materiol 3 |StIFf SiLt 1100 [ 0 29 120
Materlat 4 |StIFf Silty Clay 2700 0 0 29 120
aterigl 5 IM, Dense  [Sandy St [1] 30 0 30 115

erlal 6 Bedrock 10000 45 10000 45 145

Embankment Stability

Embankment (Highland Bend)
EFFECTIVE STRESS ANALYSIS

WITH INCREASED PORE PRESSURES

From Sta. 117+64 to 120498
Based on TR-38A Profile

Composite Strength Volues
H=720' (maximum helght)

Phreatlc Surface Eu 57t v

el —_
EL 556 7 GWT El 556 /
=25 e
EL 546 \\\\\ @
T /
e — -'/
@
EL 510
EL 455 \\ :
P
El. 479
®

Sheet 15 of 45

\L—DPQMed FS=1.51

EMBANKMENT FILL MATERIAL; ¢'=35 DEG

Highland Bend Embankments
Station 117+64 to 120+98
STAGED CONSTRUCTION ANALYSIS

EFFECTIVE STRESS ANALYSIS WITH
INCREASED PORE WATER PRESSURES
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Undralined Dralned

Materlal  Consistency Soll Type G (psf) |9 Cdeg) | © (psf) | ¢ <deq) <pefd
ptertal 1 {Compacted Emb. Fifl [7] 30 0 30 120
terial 2 |StIFF Clay 1700 0 1] 30 125
Material 3 [StIff St 1100 0 0 29 120
terial 4 |StIFF Siity Clay 2700 1] 0 29 120
Material 5 |M. Dense Sandy Silt 0 30 [1] 30 115
[Materlal 6 Bedrock 10000 45 10000 45 145

Infinite Slope Fallure
Dralned FS$=116

Embankment Stabllity
Embankment (Highland Bend)
From Sta. 117+64 to 120+98
Based on TR-38A Profile

Compasite Strength Volues
H=72.0" (maximum height)

£l 556 GwT El 556

EL, 545\ .

I

EL 510 —— -

\ ®
El. 495

\ ° \
ElL._479

\— Dralned FS=1.42 ®

‘54«/ o of 45

\L—UndPQMed FS$=0.86

EMBANKMENT FILL MATERIAL; ¢'=30 DEG

Highland Bend Embankments
Station 117+64 to 120+98
Undrained and Drained Analyses

EMBANKMENT STABILITY ANALYSIS
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Undralned Dralned

Materlal I Soll Tvpe c (psf) ¢ <deqy | ¢’ (psf) ¢ (deg) | ¥ <pcf)
[Material 1 TC [Enb, FIIt 0 7 k) 0
|Matertal 2 ISHFF Clay 1700 [1] o 30 S
Materlal 3 |StIff Silt 1100 1] 1] 29 20

rlal Stiff Siity Clay 2700 0 0 __20 120
|Matericl S IM. nse Sandy Silt 0 30 0 30 15
Matertal 6 Bedrack 10000 45 0000 45 145

Infinite Slope Failure
Drained FS=1.44

Embankment Stabllity
Embankment (Highland Bend)
From Sta. 117+64 to 120+98

Based on TR-38A Profile

Composite Strength Values

H=72.0" (maximum height)

35 up F3=L§6_4 __________ / -

EL S56 GWT Eb 556 7 y AY

EL 546 T~ 1 -335,_ — o ’// =
~~ P

EL 510 T~ — —

EL 495 \

EL 479 \

| Drained FS=1.61
Selsmlc FS=1.47

541:/ /7 0?( ?.S-

\— Undrained FS$=0.9¢2

EMBANKMENT FILL MATERIAL; ¢'=30 DEG

Highland Bend Embankments
Station 117+64 to 120+98
Undralned and Drained Analyses

EMBANKMENT STABILITY ANALYSIS

SCI-823-0. 00

PROLECT NI 0121-3070.03 | CALG SR | DATE 7/3/07




—

Undrained Dralned
Materlal Consistency _Sall Type G (psf) {|¢ Cdeq) [ g' (psf |4 (deqd | ¥ (pcf)
Materlal 1 [Compacted Emb. FIL 0 30 0 30 120
Materjal 2 [SHFf Cloy 1700 0 0 30 125
Materjal 3 [SHFF Silt 1100 0 0 o) 120
Material 4 |StIff Siity Clay 2700 [] 0 29 120
Materjal 5 [M, Dense | Sandy Silt 0 30 1] 30 115
Material 6 Bedrock 10000 45 10000 45 145

Infinite Slope Failure
Dralned FS=1.44

Embankment Stability
Embankment (Highland Bend)
EFFECTIVE STRESS ANALYSIS
WITH INCREASED PORE PRESSURES
From Sta. 117464 to 120+98
Based on TR-38A Profile
Composite Strength Values
H=720" (maximum height)

/.

. -3

Phreatlc Surfoce El 571 E
EL 556 GWT El 556 7 — - el
EL_S46 T @ __—
@

El. 510
EL 495 ®
EL 479

'— Drained FS=1.49 ®

EMBANKMENT FILL MATERIAL; ¢'=30 DEG
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Highland Bend Embankments
Station 117+64 to 120+98
STAGED CONSTRUCTION ANALYSIS

EFFECTIVE STRESS ANALYSIS WITH
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Undralned Dralned
Material Conslstency Soll Type c ¢psf) 14 (deqd | ¢’ (psf) | ¢ (deqd | ¥ (pcf)
Materiol 1 |Compocted Emb. FAL 0 35 0. 35 120
Material 2 |StIff Cloy 1700 [i] 0 30 125
Material 3 {Stiff Sitt 900 [1] 0 29 120
Materiol 4 IStiff Silty Clay 2700 0 [+] 29 120
Materlal S |M. Dense Sandy_ Silt 0 30 0 30 115
Material & Bedrock 10000 45 10000 45 145

Infinite Slope Failure

Embankment Stability
Embankment (Highland Bend)
From Sta. 124424 to 130472
Based on TR-35A Profile

Composlte Strength Values
H=80.3’ (maximum helght)

Droined FS=1,40

30°_UD FS=1.305

€ ;///, ////
El. 555 GWT Eu 555 7 .
EN{ = \\ ) /, i’ %
£l 523 ..-'"'"-—- —-——h — ._-—"""- /
@ \
EL 498
\ ° \
EL_48]
LDI"OIHE’d FS=1.59 © \— Undrained FS$=0.82

Seismic FS=1.46
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Highland Bend Embankments
Station 124+24 to 130+73
Undrailned and Droined Analyses

EMBANKMENT STABILITY ANALYSIS
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Undralined Dralned

Materjal Consistency Soll Type c (psf) ¢ <deqd |’ Cpsf) ¢ ¢deqd | ¥ Cpcf
terial ) [Compacted _ [Emb, FIil 0 35 0 35 120
terjol 2 |StIff Clay 1700 0 0 30 125

Material 3 |StIff Sit 900 0 [r] 2 120

[ Materlal 4 |StIFF Skty Clay 2700 Q 0 2 120

|[Moterial 5 |M, Dense Sandy Skt 0 30 0 30 115

(Materiat 6 Bedrock 10000 45 10000 45

Embonkment Stabllty
Embankment (Highland Bend)
EFFECTIVE STRESS ANALYSIS
WITH INCREASED PORE PRESSURES
From Sta. 124+24 +to 130+73
Based on TR-35A Profile
Composite Strength Values
H=80.3" (maximum height)

£l 555 GWT El 555 7
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@
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®

\~ Dralned FS$=1.50
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Highland Bend Embankments
Station 124+24 to 130+73
STAGED CONSTRUCTION ANALYSIS

EFFECTIVE STRESS ANALYSIS WITH
INCREASED PORE WATER PRESSURES
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Undralned Drained
Materlal Consistency Soil Type ¢ (psf) 19 (dey | ¢’ {psf) |+ (degd | 7 (pch)
Materlal 1 |Compacted Emb. Fill 1] 30 0 30 120
| Material 2 |Stiff Clay 1700 0 0 30 125
[Moterdal 3 jStiff Sitt 900 0 0 29 120
Material 4 |Stiff Sliity Cloy 2700 [] [1] 29 120
Material 5 |M, Dense Sandy St 0 30 0 30 15
Material 6 Bedrock 10000 45 10000 45 145

Embankment Stability
Embankment (Highland Bend>
From Sto. 124+24 to 130+73
Based on TR-35A Proflle
Composite Strength Values
H=80.3’ {(moximum helght)

Infinite Stope

Drained

Failure
FS=1.16

@
EL, 555 GWT EW 555 7 P / \Vi
EL 550 o~ = \\ [€) -~ z =

\ /
. .A~=::: 0 d’///

EL 523 T~ e /

@
EL 498

| o \

EL 481

® L Undrained FS$=0.78

\—-DPQMed FS=1.39
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Highland Bend Emboankments
Station 124424 to 130+73
Undrained and Drained Analyses

EMBANKMENT STABILITY ANALYSIS
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Undrained Dratned
Materlal Consistency Soll Type c (psf) | & (deg) | c’ (psf) | ¢ (deqd | 7 (pch)
Material 1 |Compacted Ermb, FIIL [1) 30 0 30 120
Material 2 IStIff Clay 1700 1] 0 30 125
Material 3 [StIff Sitt 800 0 [1] 29 120
Material 4 [StIff Sity Clay 2700 0 0 29 120
Materlol S [M. Dlense Sandy SAt [+] 30 [] 30 115
Materlai 6 Bedrock 10000 45 10000 45 145

Infinite Slope Fallure
Drained FS=1.44

Embankment Stablllity
Embankment (Highland Bend)
EFFECTIVE STRESS ANALYSIS

WITH INCREASED PORE PRESSURES
"From Sta. 124+24 to 130+73
Based on TR-354 Proflle
Composlte Strength Values
H=80.3' (maximum helght)

Phreatlc Surface Eb 568 /

EL 555 GWT El 555 17
El S50 —~~ = [7) -
——— /
&)
EL 523
@ .
EL_498
\ ®
EL 481
L ®
Dralned FS=1.52
EMBANKMENT FILL MATERIAL; ¢'=30 DEG
Highland Bend Embankments
Station 124+24 to 130+73
STAGED CONSTRUCTION ANALYSIS
EFFECTIVE STRESS ANALYSIS WITH
INCREASED PORE WATER PRESSURES
SCI-823-0. G0
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Undrained llrained
Mo terial Consistency  Seil Type c (psf) | ¢ (deg) | ¢ (psfi!le C(deq) | ¥ (pcf)
Moterial | |Compacted Emi. Fill 0 30 [ 30 120
Maoteriat 2 |Stiff Clay 1700 0 0 30 125
Moteriat 3 |Stiff Silt 900 0 0 29 120
Materiat 4 |Stiff Silty Clay 2700 0 1] 29 120
Moteriat S |M. DPense Sondy_Silt 0 30 0 30 115
Moteriol & Bedrock 10000 45 10000 45 145

Infinite Slope Failure
Drained FS=1.44

Embonkment Stability
Embankment (Highland Bend)
From 3ta. 124+24 to 130+73
Based on TR-35A Profile
Composite Strength Values
H=80.3" (maximum height)
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T SUBJECT Client TranSystems Cerp. / ODOT D-9 JOB NUMBER 0121-3070.03
@D L Z Project SCI-823 Portsmouth Bypass SHEET NO. Z2¢(, OF 4H&
ltem Consolidation under emhankment loading COMP.BY DATE g-2-07
. Station 105+75 to 112484, Hmax=108.3" CHECKED BY DAA DATE $-2.07
SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton: Groundwater Table: D= 200 ft
P L b .. Embankment Height: H= 1083 1t
Fill Unit Weight: Yemn= (20  pcf q= 12,996 psf
/ \ a  Width of Slope: a= 2166 Assumes 2H:1V Side Slopes
Top half-width of Emb: b= 50
o a a’ 8 Distance from CL: X= 0
Qutput Range: z= 0 to 92 ft
*See Data output Attached
] (eeverd o ()= (,,_qa) (a(a(z) + B(D + a'(D)) + b (a(D + (D) + x(x(D) - _Gb'(z)))
BCD) :=m[<“;’° ]+ nm'&?:_")] () :=.m.[(‘_+;‘_2]- m.[@l &z = atm[ﬁ-g—:—iﬂ] - ,m[gb_:_xz]
- Reference: US Army Corps of Engineers EM 1110-1-1904 "Setrlement Analysis”, Table C-1
Cohesionless
Soeil Properites: Settlement is calculated ar mid-point of layer Soils Cohesive Soils
H\lo.Bot. of Laye  Soil Type Yo (pef) T (psD T’ (psf) Aoz (psf)  U'¢ (psh) c C, C. e,
100 it Clay 125 4,480 625 12,996 13,621 0.0 0.07 018 0718
200 ft Clay 125 4,480 1,875 12,981 14,856 0.0 0.07 0.18 0.718
300 ft Silt 120 4,746 2,788 12,931 15,719 0.0 0.03 0.16  0.760
4 400 fi Silt 120 4,746 3,364 12,834 16,198 0.0 003 0.6 0.760
5 500 fi Silt 120 4.746 3,940 12,706 16,646 0.0 0.03 0.16 0.760
6 600 ft Silt 120 4,746 4516 12,529 17,045 0.0 0.03 0.16 0.760
7 680 ft Silt £20 5,034 5,034 12,341 17,376 0.0 0.03 0.16 0.760
§ 750 ft Silt and Clay LiS 5,449 5,449 12,177 17,626 0.0 0.07 0.19 0.706
9 830 ft Silt and Clay 115 5,843 5,843 12,004 17,847 0.0 0.07 0.19 0.706
10 920 ft C&F Sand 15 6,291 6,291 11,778 18,068 60.0 0.00 0.00  0.000
Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
Overconsolidated Seoils - Case [ (0'y<c') Eqn:11.24
[No.Settlement:  Total Settlement 6.), =% <, Hlo g[_g'LJ
I 0854 ft 1+e, oy
2 0700 ft 4.884 Overconsolidated Soils - Case II (¢ <0 <0y Eqn:11.25
30512 fi (Jc)u,,=2[ c, ng("—})ﬁuﬁmog(‘f—fﬂ
4 0510 ft 1+¢, oh) l+e, o,
5 0509 ft Normally Consolidated Soils (0°g=0",) Eqn: 11.23
6 0508 fi ©6), =s-Su bg("_}J
7 0391 ft 1+e, o'y
g8 0397 fi Reference: FHWA NHI-00-045
0432 fi Cohesionless Soils {0'y=0")
,0.069 ft

Lo

(é‘rr )uh = ZEL:H IOg(a.f)




73 SUBJECT  Client TranSystems Corp/ODOT D-9 JOB NUMBER 0121-3070.03
% Project SCI-823 Partsmouth Bypass SHEET NO. 277 OF Y

Item COMP. BY S DATE _g-2-07%
CHECKEDBY DHAA DATE  8-2-07

INCREASE IN VERTICAL STRESS DUE TO EMBANKMENT LOADING
b b o
~He —bis -»is 'l q= 12996 load
a= 2166 width of slope
b= 50 top half-width of
> embankment
x= 0 distance from CL
z= 0 to 92 depthrange
02 = (i)(a-(m(fc)+F5(ZJ+°t'(2))+b-(w-(z)+°t'(2))+x-(&(z)—&‘(z)))
| a
b+ b- b- - +p+ +
B(z): -atan( + alan ( ) '() atan( +5-3) an( 9 a(z) -~ atan (atb¥y - aten (b*3)
z Z z z
0 Vertical Stress Increase Vs. Depth
10
20
30 //
40 /’
g s
a
60
70
80 /“
90 e
211 S e T o T A S A S B S S B
11400 11600 11800 12000 12200 12400 12600 12800 13000 13200

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




KDLZ

Sheef 27 of ¥5
Time Rate of Consolidation of Foundation Soils with Wick Drians yl F-2-07R
4

Highland Bend Embankments  Based upon boring TR-41 A 8-207
Reference; FHWA-RD-86-168 Station 105475 to 112+84
Wick Drain Spacing feat Usenp = 10 Remaining
t (dﬂyﬁ) Tn Tv UH Uv UC d(il‘lChES) é (inches) d, Cy Hv 6,“31
0 0.0000 0.0000 0.00 0.00 0.0 0.0 58.6 525 041 415 586
5 0.0744 0.0012 0.33 0.09 38.3 225 36.1
10 0.1488 0.0024 0.54 0.09 58.3 3441 245
15 0.2231 0.0036 0.69 0.09 71.9 42.1 16.5  Assumes double drainage
20 0.2975 0.0048 0.79 0.10 81.0 474 11,2 Spacing = 5 #t (triangular}
25 0.3719 0.0060 0.85 0.10 86.7 50.8 7.8 N
. 307 04463 (00071 - 089%k 04177777903 529~ 57 ' T |
35 0.5206 0.0083 0.92 0.1 92.6 54.3 43
40 0.5850 0.0095 0.94 0.1 94.3 55.3 33
45 0.6694 0.0107 0.95 0.12 95.7 56.1 25
50 0.7438 0.0119 0.97 0.12 97.0 56.8 1.8
55 0.8181 0.0131 0.98 0.12 98.2 57.5 1.1
60 0.8925 0.0143 0.99 0.13 99.0 58.0 06
65 0.9669 0.0155 0.99 0.13 99.0 58.0 0.6



Time Rate of Consolidation of Foundation Soils with Wick Drians ~ $4¢<” 27 ¢f#'$
I D I r 2 ' Highland Bend Embankments  Based upon boring TR-41 _‘s"/z P-2-07

Referance: FHWA-RD-86-168  Station 105+75 to 112+84 WA F-2-07
Wick Drain Spacing foet Use#; = 10 Remaining
t (days) Ta T,, Up U, Ue 6(inches) J(inches) d, c, Hy G
0 0.0000 0.0000 0.00 0.00 0.0 0.0 58.6 735 041 415 586
5 0.0379 0.0012 0.19 0.08 25.9 15.2 43.4
10 0.0759 0.0024 0.33 0.09 39.1 229 35.7
15 0.1138 0.0036 0.45 0.09 50.1 29.4 29.2  Assumess double drainage
20 0.1518 0.0048 0.55 0.10 593 47 23.9 Spacing = 7 #t (triangular)
25 0.1897 0.0060 0.63 0.10 66.8 39.2 19.4
30 0.2277 0.0071 0.70 0.1 72.9 427 15.9
35 0.2656 0.0083 0.75 0.11 77.9 457 12.9
40 0.3036 0.0095 0.80 0.11 B1.9 48.0 10.6
45 0.3415 0.0107 0.83 0.12 85.0 498 a8
50 0.3795 0.0119 0.86 0.12 87.5 51.3 7.3
55 0.4174 0.0131 0.88 0.12 89.4 52.4 6.2
60F - 045547 00143 090 " T-043 Cd 9009 . B33, oAl i 2
65 0.4933 0.0155 0.91 0.13 92.1 54.0 4.6
70 0.5313 0.0167 0.92 0.14 93.1 54.6 4.0
75 0.5692 0.0179 0.93 0.14 94.0 55.1 35
80 0.6072 0.0190 0.94 0.14 94.7 55.5 3.1
85 0.6451 0.0202 0.95 0.15 95.4 55.9 2.7
0 0.6830 0.0214 0.95 0.15 86.1 56.3 2.3
95 0.7210 0.0228 0.96 0.15 96.7 56.7 1.9
100 0.7589 0.0238 0.97 0.16 97.4 57.1 1.5
105 0.7969 0.0250 0.98 0.16 98.0 57.4 1.2
110 0.8348 0.0262 0.98 0.17 98.5 57.7 0.9
115 0.8728 0.0274 0.99 0.17 98.9 58.0 06
120 0.9107 0.0286 0.99 0.17 g9.2 58.1 0.5

125 0.9487 0.0298 0.99 0.18 99.2 58.1 05



Time Rate of Consoiidation of Foundation Soils with Wick Drians ‘glfwr‘ Bo of ¢ §
I %l D I ( 2 ' Highland Bend Embankments  Based upon boring TR-41 Sg P-2- 0%

Reference: FHWA-RD-86-168 Station 105+75 to 112+84 DAy R-2-07
Wick Drain Spacing feet Use) =10 Remaining
t (days) Ta Tv Un Uy Ue S{inches) &(inches) d, cy Hy@  Omax
0 0.0000 0.0000 0.00 0.00 0.0 0.0 58.6 945 041 415 586
5 0.0230 0.0012 0.13 0.09 20.2 11.8 46.8
10 0.0459 0.0024 0.22 0.09 281 171 415
15 0.0689 0.0036 0.3 0.09 37.1 218 36.8  Assumes double drainage
20 0.0918 0.0048 0.38 0.10 44 .4 26.0 326  Spacing = 9 ft (trhiangular)
25 0.1148 0.0060 0.45 0.19 50.8 298 288
30 0.1377 0.0071 0.51 0.1 56.5 331 25.5
35 0.1607 0.0083 0.57 0.11 61.6 36.1 225
40 0.1836 0.0095 0.62 0.1 66.2 388 19.8
45 0.2066 0.0107 0.66 0.12 70.2 41.1 175
50 0.2296 0.0119 0.70 0.12 73.7 43.2 15.4
55 0.2525 0.013 0.73 0.12 76.8 45.0 13.6
60 0.2755 0.0143 0.76 0.13 79.5 48.6 12.0
65 0.2984 0.0155 0.79 0.13 81.8 479 10.7
70 0.3214 0.0167 0.81 0.14 83.8 491 2.5
75 0.3443 0.0179 0.83 0.14 85.6 50.1 8.5
80 0.3673 0.0180 0.85 0.14 871 510 7.6
85 0.3902 0.0202 0.86 0.15 88.4 518 6.8
90% 1o 0.41327 7 0021447 ¢.0.88: . - 016% -~ 895 5265 - - @1, : = .. oo
95 0.4362 0.0226 0.89 0.15 90.5 53.0 5.6
100 0.4591 0.0238 0.90 0.16 91.3 53.5 5.1
105 0.4821 0.0250 0.91 0.16 92.1 540 46
110 0.5050 0.02¢2 0.91 0.17 92.7 54.3 4.3
115 0.5280 0.0274 0.92 0.17 93.3 547 3.9
120 0.5509 0.0286 0.93 017 93.8 55.0 3.6
125 0.5739 0.0298 0.93 0.18 94.3 55.3 33
130 0.5968 0.0309 0.94 0.18 94.8 555 KR!
135 0.6198 0.0321 0.94 0.18 95.2 55.8 2.8
140 0.6428 0.0333 0.95 0.19 95.6 56.0 26
145 0.6657 0.0345 0.95 0.19 96.0 56.2 2.4
150 0.6887 0.0357 0.95 . 019 96.4 56.5 24
155 0.7116 0.0369 0.96 0.20 96.8 56.7 1.9
160 0.7346 0.0381 0.96 0.20 97.1 56.9 1.7
165 0.7575 0.0383 0.97 0.20 97.5 57.1 1.5
170 0.7805 0.0405 0.97 0.21 97.8 57.3 1.3
175 0.8034 0.0417 0.98 0.21 98.2 575 1.1
180 0.8264 0.0429 0.98 0.21 98.5 57.7 09
185 0.8494 0.0440 0.98 0.22 98.8 57.9 0.7
190 0.8723 0.0452 0.99 0.22 99.0 58.0 0.6
195 0.8953 0.0464 0.99 0.22 99.2 58.1 0.5

200 0.9182 0.0476 0.99 0.23 99.3 58.2 04



Percent Consolidation (comlned radial and vertical) vs Time
Highland Bend Embankments (Station 105+75 to 112+84)
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KDLZ ™

Client TranSystems Corp. / QDOT D-9 JOB NUMBER 0121-3070.03

Project SCI-823 Portsmouth Bypass SHEET NO. 22 OF 4s&
ltem  Consolidation under embankment loading COMP. BY DATE F-2-07F
. Slation 117464 to 120498, Hmax=72.0° CHECKED BY D 2}} patE  §-207
SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton: Groundwater Table: D= 200 ft
e T LI Embankment Height: H= 72 f
Fill Unit Weight: Yer= 120 pcf q= 8,640 psf
/ \ } Width of Slope: a= 144 Assumes 2H: 1V Side Slopes
- Top half~width of Emb: b= 50
Distance from CL: X= 0
Output Range: z= 0 to 77 ft

p(z) = atm[u]-f ata.n-(b +3) }
z | =z

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

*See Data outpur Attached

Cenend o ()= (i) (a(a(2) + B(D) + (2 + b(alD) +&(D) + x(alz) - (D))

a'(z) :=ar.m[m - atm[gb_'i).‘ alz) -7 atm[ga—ts—:—t}—l] - a;m[w]
1 z z

_s_ L o
(6.), =% = H log( = )

Cohesionless
Soil Properites: Sertlement is calculated at mid-point of layer Soils Cohesive Soils
No.Bot. of Laye  Soil Type Yson (pcf)  C'c (psf) O, (psf) Aoz (psf) O’y (psh) e C, C, e,
(1 100 ft Clay 125 4,480 625 8,640 9,265 0.0 007 018 0718
200 ft Silt 12() 4,480 1,850 8,626 10,476 0.0 0.03 0.16  0.760
300 ft Silt 120 4,746 2,738 8,578 11,316 0.0 0.03 0.16  0.760
4 400 ft Silt 120 4.746 3,314 8,488 11,802 0.0 0.03 0.16  0.760
5 460 fi Silty Clay 120 4,428 3,775 8,389 12,164 0.0 007 019 0706
6 550 ft Silty Clay 120 4,428 4,207 8,270 12,477 0.0 007 019 0.706
7 610 ft Silty Clay 120 4,639 4,639 8,133 12,772 0.0 0.07 0.19 0.706
8 700 ft Sandy Siit {15 0 5,048 7,983 13,031 40.0 0.00 0.00 0.000
9 7.0 ft Sandy Sit 115 0 5,469 7,823 13292 40.0 000 000 0.000
10
Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
Overconsolidated Soils - Case I (g 'y<g’') Eqn:11.24
[No. Settlement:  Total Settlement 6.),=% C. H bg(ﬁ)
i 0679 fi l+eg, o'y
2 0401 fi )74 Overconsolidated Soils - Case I1 (¢'y<0' <0p Eqn:11.25
3 0384 fi 6, = Z[ C 4 bg( ZLJ LSy log( o, H
4 0386 fi t+e, o,) l+g o',
5 0310 ft Normally Consolidated Soils (¢'y=¢") Eqn: 11.23
6 0459 fi @), =3 Ce y Iog( a"f J
7 0294 fi [ +e, oy
8 0093 i Reference: FHWA NHI-00-045
’0_067 ft Cohesionless Soils (¢'4=0",)




T SUBJECT  Client TranSystems Corp/0DOT D-9 JOB NUMBER 0121-3070.03
Project  SCI-823 Portsmouth Bypass SHEET NO. 22 OF 753

ltem COMP.BY DATE -Z-0
CHECKEDBY DAMA DATE g-Z2-07

INCREASE IN VERTICAL STRESS DUE TO EMBANKMENT LOADING
o b b °

B(2) = a'-“"[(b- ) + atan M ; a'(z) = atan[w - atan (b-3) a(z) “atan Ml- atml@]
Z Z z z . . A T

Depth

i e —e 1 q= 8640 load
w q a= 144 width of slope
rg b= 50 top half-width of
¢ a’ embankment
x= 0 distance from CL
Cmoys2) z= 0 to 77 depthrange

0 {2 = (;q_a) (a(e(2) + (D + (D) + b{((D + () + 2(2(7) - ()

Vertical Stress Increase Vs. Depth
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2z

Reference: US Army Corps of Engineers EM 1110-1-1804 "Settlement Analysis®, Table C-1




KDILZ

Time Rate of Consalidation of Foundation Soils with Wick Drians {A‘ o 34 of YUY
Highland Bend Embankments  Based upon boring TR-33A S ¢ X £-2-07
DAA F

Reference: FHWA-RD-86-168 Station 117+64 to 120+98 -2 27
Wick Drain Spacing 5.0 feat Usen = 10 Remaining
t {days) Tq Ty Ug Uy Ue A(inches) &{inches) d, c, H, O max

0 0.0000 0.0000 0.00 0.00 0.0 0.0 369 525 044 305 369
5 0.0798 0.0024 0.34 0.09 40.3 14.9 220
10 0.1596 0.0047 0.57 0.10 60.9 225 14.4
15 0.2385 0.0071 0.72 0.1 74.6 275 9.4 Assumes double drainage
20 0.3193 0.0085 0.81 0.11 83.2 30.7 6.2 Spacing = 5 ft (triangular)

___ 25 03891 00118 087 0.12 88.5 327 4.2 L o B
30 - 0.4789 0.0142 .. 090 0.13 91,7 338 3.1 j o C T ]
35 0.5587 0.0166 0.93 0.14 93.7 34.6 2.3
40 0.6385 0.0189 0.94 0.14 95.3 35.2 1.7
45 0.7184 0.0213 0.96 0.15 96.7 35.7 1.2
50 0.7982 0.0236 0.98 0.16 98.0 36.2 0.7
55 0.8780 0.0260 0.99 0.17 99.0 365 0.4
60 0.9578 0.0284 0.99 0.17 99.1 36.6 0.3



Time Rate of Consolidation of Foundation Soils with Wick Drians s/4.e# 35 ¢f o5
D I [ z ' Highland Bend Embankments Based upon boring TR-38A ¢ Vo o oF

Reference: FHWA-AD-86-168 Station 117+64 to 120+98 PAA B2 27
chk Drain Spacing feet Usen =10 Remaining
t (days) Ta Tv Up Uy Uc  d(inches) &(inches) d, ¢, Hy  Spmax
0 0.0000 0.0000 0.00 . 0.00 0.0 0.0 36.9 735 044 305 369
5 0.0407 0.0024 0.20 0.09 27.3 10.1 26.8
10 0.0814 0.0047 0.35 0.10 41.3 15.2 21.7
15 0.1222 0.0071 0.47 0.11 52.9 19.5 17.4  Assumes double drainage
20 0.1628  0.0095 0.57 0.11 62.2 23.0 13.9  Spacing = 7 ft (triangular)
25 0.2036 0.0118 0.66 0.12 69.8 258 11.1
30 0.2443 0.0142 0.72 0.13 75.8 28.0 8.9
35 0.2851 0.0166 0.78 0.14 80.6 29.7 7.2
40 0.3258 0.0189 0.82 0.14 84.3 31.1 58
45 0.3665 0.0213 0.85 0.15 87.2 J2.2 4.7
50 0.4072 0.0236 0.87 0.16 894 33.0 39
55 . 0.44B0  0.0260 _.° J0:89. - ¥ 0.7 "7 9T.0. " 33.6' ik B.3Ly. f regodiy, ov RO
60 0.4887 0.0284 0N 017 92.4 34.1 28
65 0.5294 0.0307 0.92 0.18 93.4 345 24
70 0.5701 0.0331 0.93 0.19 94.3 34.8 241
75 0.6109 0.0355 0.94 0.19 95.1 35.1 1.8
80 0.6516 0.0378 0.95 0.20 95.8 354 1.5
85 0.6923 0.0402 0.96 0.21 96.5 35.6 1.3
90 0.7330 0.0426 0.96 0.21 97.2 35.8 1.1
95 0.7738 0.0449 0.97 0.22 a7.8 36.1 0.8
100 0.8145 0.0473 0.98 0.23 98.4 36.3 0.6
105 0.8552 0.0497 0.98 0.23 98.8 36.5 - 04
110 0.8959 0.0520 0.99 0.24 99.2 36.6 0.3

115 0.9366 0.0544 0.99 0.25 99.3 36.6 0.3



[ AN Time Rate of Consolidation of Foundation Soils with Wick Drians  <4,.¢ 30 of Y5
% D l F z ’ Highland Bend Embankments  Based upon boring TR-38A SAK P-2-07

. . Reference: FHWA:HD-SBJSB Station 117+64 to-1‘20+98 DhA §-2-27
Wick Drain Spacing 9.0 faeat Use 1; = 10 Remaining
t (days) Tg Ty Un Uy Ue &{inches) O&(inches)  d, c, H, 6 max
0 0.0000 0.0000 0.00 0.00 0.0 0.0 36.9 9.45 044 305 369
5 0.0246 0.0024 0.13 0.09 21.2 7.8 29.1
10 0.0493 0.0047 0.23 0.10 309 11.4 25.5
15 0.0739 0.0071 0.32 0.11% 39.5 146 223  Assumes double drainage
20 0.0985 0.0095 0.40 0.1 47.2 17.4 19.5  Spacing = 8 ft (tiangular)
25 0.1232 0.0118 0.48 0.12 53.9 19.9 17.0
30 0.1478 0.0142 0.54 0.13 59.8 221 14.8
35 0.1724 0.0166 0.60 0.14 65.0 240 12.9
40 0.1971 0.0189 0.64 0.14 69.6 257 11.2
45 0.2217 0.0213 0.69 0.15 73.5 271 9.8
50 0.2464 0.0236 0.73 0.16 76.9 28.4 B.5S
55 0.2710 0.0260 0.76 0.17 79.9 29.5 7.4
60 0.2956 0.0284 0.79 0.17 82.4 30.4 6.5
65 0.3203 0.0307 0.81 0.18 84.5 31.2 57
70 0.3449 0.0331 0.83 0.19 86.4 319 5.0
75 0.3695 0.0355 0.85 0.19 88.0 325 4.4
80 0.394%_ 0.0378 0.87 0.20 89.3 33.0 3.9
85 0.4188 00402 - 088 . "0.21 90.4 - 334 3.5 . R *]
90 0.4434 0.0426 0.89 0.21 914 337 3.2
95 0.4681 0.0449 0.90 0.22 92.3 34.0 29
100 0.4927 0.0473 0.91 0.23 93.0 34.3 2.6
105 0.5173 0.0497 0.92 0.23 93.6 345 2.4
110 0.5420 0.0520 0.92 0.24 94.2 347 2.2
115 0.5666 0.0544 0.93 0.25 947 349 2.0
120 0.5912 0.0568 0.93 0.25 95.1 35.1 1.8
125 0.6159 0.0591 0.94 0.26 956 353 1.6
130 0.6405 0.0615 0.95 0.27 96.0 35.4 1.5
135 0.6652 0.0639 0.95 0.27 96.4 35.6 1.3
140 0.6898 0.0662 0.96 0.28 96.8 35.7 1.2
145 0.7144 0.0686 096 0.28 - 971 35.8 1.1
150 0.7391 0.0709 0.96 0.29 97.5 36.0 - 0.9
155 0.7637 0.0733 0.97 0.30 97.9 36.1 0.8
160 0.7883 0.0757 0.97 0.30 98.2 36.2 0.7
165 0.8130 0.0780 0.98 0.31 98.5 36.4 05
170 0.8376 0.0804 0.98 0.3 08.8 36.5 0.4
175 0.8622 0.0828 0.99 0.32 99.0 36.5 0.4
180 0.8869 0.0851 0.99 0.32 99.2 36.6 0.3
185 0.9115 0.0875 0.99 0.33 99.3 36.7 0.2

190 0.9361 0.0899 0.99 0.33 99.4 38.7 0.2



Highland Bend Embankments (Station 117+64 to 120+98)

Percent Consolidation (con&wd radial and vertical) vs Time
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’@ SUBJECT Client TranSystems Corp. /ODOT D-9 JOB NUMBER
‘@ / D I { 2 ; Project $CI-823 Portsmouth Bypass SHEET NO.

0121-3070.03

38 OF _ Y5
ltem Consolidation under embankment leading COMP. BY DATE F-2-077
. Station 124+24 to 130+73, Hmax=50.3' CHECKED BY éi/l— DATE gz2-07
H=50.3', not in 30' ravine
SETTLEMENT ANALYSIS - EMBANKMENT
Embankment Informaiton: Groundwater Table: D= 200 ft
0 b e Embankment Height:  H= 503  fi
Fill Unit Weight: Yeen= 120 pcf q= 6,036 psf
/ \ a  Width of Slope: a= 100.6 Assumes 2H: LV Side Slopes
Top half-widthof Emb: b= 50
2 a s’ ) Distance from CL: x= 0
QOutput Range: z= 0 to 74 ft
*See Data output Artached .
2 | (revexd o ()= (ﬂ—q;) (a(a(D + B(D + «'(2)) + b(x(D +'(D)) + x(a() - x'(Z)))
plz) = atan[(b_ ® ] + atan-(b +% /(%) = atan w]- atan[@} alz) '~ &f-&n[@] - &tm[f‘i‘_:ll]
z z

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

Cohesionless

1 o’
(é‘c )u.rr = Z_&‘_-H log[o_—.f]

4]

Soil Progerites: Settlement is calculated at mid-point of layer Soils Cohesive Soils
No.Bot. of Laye  Soil Type Ysou (pcf)  T'¢ (psf) Oy (psf) Aoz (psf) Tt (psh) C C, C, €,
50 ft Clay 125 4,318 313 6,036 6,348 0.0 0.08 0.31 0.771
. 150 #t Silt 120 4,000 1,225 6,032 7,257 0.0 0.08 0.27 0.760
3 250 fi Silt 120 4,000 2,425 6,003 8,428 0.0 0.08 0.27 0.760
4 320 ft Silt 120 4.000 2,915 5,953 8,867 0.0 0.08 0.27 0.760
5 420 ft Silty Clay 120 4428 3,404 5,867 9,271 0.0 0.07 0.19 0.706
6 500 ft Silty Clay 120 4,428 3,923 5,753 9,675 0.0 0.07 0.19 0.706
7 570 ft Silty Clay 120 4,428 4,355 5,641 9,995 .0 0.07 0.19 0.706
8 670 fi Sandy Silt 115 0 4,819 5,503 10,323 42.5 0.00 000 0.000
9 740 ft Sandy Silt 115 0 5,266 5,343 10,609 42.5 0.00 000 0.000
10 Bedrock
Reference: Geotechnical Engineering Principles and Practices; Coduto, 1999
* Overconsolidated Soils - Case I (0'y<0’) Eqn:11.24
No. Settlement: Total Settlement (.), =2 C, Hlo g( 9y )
1 0404 fi 1+e, o'y
20630 ft 31 t Overconsolidated Soils - Case II (¢'y<0" <o) Eqn:11.25
3 0595 ft C, o', C, a'
4 0415 fi (6hu = Z[l +eg H bg[ 0'0] e € " log[ 0’1 J}
5 0404 fi Normally Consolidated Soils (¢°¢=0") Eqn: 11.23
6 0320 fi @), =% C y bg( a:, J
7 0278 ft I+e, T
g 0078 ft Reference: FHWA NHI-00-045
’0.050 ft Cohesionless Soils (0" y=0")




"’;‘§ SUBJECT  Client  TranSystems Corp/ ODOT D-9 JOB NUMBER 0121-3070.03
% Project  SCI-823 Portsmouth Bypass SHEET NO. 29 OF Ys

ltem COMP. BY DATE _g#.2-077
CHECKED BY % DATE g 2207

INCREASE IN VERTICAL STRESS DUE TO EMBANKMENT LOADING
a b b e

®

b(2) = m{( ’]

£
8

—=bp— —ble e -1 q= 6036 load
9 a= 100.6 width of slope
. b= 50 top half-width of
[ |
embankment
X= 0 distance from CL

TYR'TR B z= 0 to 74 depthrange

0 (2) = (;q_a) (a(e(2) + B(D + 2'(2)) + b((D + @(2)) +x{(x(2) - 2(2)))

( +x) (a+b X

a8

z

'()

. mlm _ m‘w’

Z pA

Vertical Stress Increase Vs, Depth
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Reference: US Army Corps of Engineers EM 1110-1-1904 "Settlement Analysis®, Table C-1




EDLZ™

Client TranSystems Corp. /ODOT D-9 JOB NUMBER 0121-3070.03

Project SCI-823 Portsmouth Bypass SHEET NO. Pl OF 44
Item  Consclidation under embankment loading COMP. BY s DATE 7-2-07F
Station 124+24 to 130473, Hmax=80.3' CHECKED BY “DAA OATE F2-071

H=80.3 near station 129400, 30' deep ravine in this location

Embankment Informaiton;

| ™

Jakat

3 b

SETTLEMENT ANALYSIS - EMBANKMENT
Groundwater Tabie: D= 20,0 ft
g Embankment Height:  H= §0.3 ft

e

1t

B(x) = atan[(i__’.‘l
z

4

[ (b + %)
L z

+ atan

Distance from CL: X= 0
Output Range: z= 0 to 74

*See Data cutput Attached

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

Fill Unit Weight: Yemv= 120 pcf q=

\ 9  Width of Slope: a= 160.6 Assumes 2H: 1V Side Slopes
- Top half-width of Emb: b= 50

ft

9,636 psf

R ORT (ﬁ) (@D + B(D + (D) + b-(olD + 2(D) + (D) - (D))

2 ,..n[wl tm[u ] acz) = a,,m[g%z] _ &m[m]
I z z

Use profile based upon boring TR-35A, starting at a depth of 32 feet Cohesionless
Soil Pmmrites: Settlement is caiculated at mid-point of layer Soils Cohesive Soils
[No.Bot. of Laye  Soil Type Vsou (peh) G (psf) T, (psf) Aoz (psf) ' (psf) c C, C. €,
100 ft Silty Clay 120 4,428 600 9,636 10,236 0.0 0.07 0.19 0.706
. 200 ft Silty Clay 120 4,428 1,800 9,621 11,421 0.0 0.07 0.19 0.706
3 250 ft Silty Clay 120 4,428 2,544 9,589 12,133 0.0 0.07 0.19 0.706
4 350 fi Sandy Silt 120 0 2,976 9,534 12,510 42.5 0.00 0.00 0.000
5 420 ft Sandy Silt 120 0 3,466 9,435 12,901. 42.5 0.00 0.00 0.000
6 0.0 Bedrock 0 0 0.0 0.00 0.00 0.000
7 00 0 0 0.0 0.00 0.00 0.000
8 00 0 0 0.0 0.00 0.00  0.000
9 00 U] 0 0.0 0.00 0.00 0.000

10

0.761
619
0.293
0.147
0.094

%ch\mhum—

No. Settlement:

ft
ft
ft
ft
ft

Total Settlement

Reference: Geotechnical Engineering Principles and Practices; Coduro, 1999

C,

a_|
S5) = Hlog| —L
( ¢ )“" Z l + e() og( 0-'0 J

C o' C o'
5) =% —— Hlogl =< |+ —< Hlog| —L
6 z[,ﬂﬂ e L J]

€

Normally Consolidated Soils (¢'g=0";) Eqn: 11,23
C o
(5(.' )rd.' = Z > H log[_a:iJ

l+e, o

Reference: FHWA NHI-00-045
Cohesionless Soils (o’ =)

=v 1 g,
(58.)., —ZC'Hlog[o_' )

0

Overconsolidated Soils - Case F (0'y<0') Eqn:11.24

Overconsolidated Soils - Case I (¢’ <0’ <o) Eqn:11.25




DLZ SUBJECT  Client

0121-3070.03

4 OF 5

TranSystems Corp/ ODOT D-9 JOB NUMBER
Project  SCI-823 Portsmouth Bypass SHEET NO.
Item COMP. BY
CHECKED BY

DATE _$-2-07%
%A DATE &-2-27

INCREASE IN VERTICAL STRESS DUE TO EMBANKMENT LOADING

b b

~oje ~—sie

L

2
8

(la‘:‘l’

q= 9636
a= 160.6
b= 50
X= 0
z= 0 to

0«3 = (ﬂ—q;) (2e(a(z) + B(D + (D) + b(e(D + (D) +2(2(2) - €(2))

load

width of slope

top halt-width of
embankment

distance from CL

74 depth range

b- b ? -9 ] - . +b+ +
p(z) = atan (b-% +at ﬂ o'(2z) =atan _(_Eig_x_) - atan (b- % a(z) .=mn{§n_b_x_)l_ i u’
z z z | z z z
0 Vertical Stress Increase Vs. Depth
10
20
30
L~
40 '/
50 ///
60 /"/
° //
sofrrr
8700 8800 8300 9000 9100 00 9300 9400 9500 9600 9700

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




KDI.Z

Time Rate of Consolidation of Foundation Soils with Wick Drians 5/, 4/7 of H§
Highland Bend Embankments  Based upon boring TR-35A o K P20F
Reterence: FHWA-RD-86-168 Station 124+24 to 130+73 DZ] A G207

Wick Drain Spacing 5.0 feet Usenp = 10 Remaining
t (days) Tx Ty Uy Uy Ue d{inches) d(inches}) d, cy Hy 6

0 0.0000 0.0000 0.00 .00 0.0 0.0 38.1 525 037 285 381
5 0.0671 0.0023 0.30 0.09 36.3 13.8 243

10 0.1342 0.0046 0.51 0.10 55.3 211 17.0

15 0.2014 0.0068 0.65 0.10 68.9 26.2 11.9  Assumes double drainage

20 0.2685 0.0091 0.76 0.11 783 298 8.3 Spacing = 5 it (triangular)

25 0.3356 0.0114 0.83 0.12 84.6 32.2 5.9

30 0.4027 0.0137 0.87 0.13 88.7 338 43

M7 @bt 046985 ;.0.0359 10,005 i 8n013u. 914 0348, s 3Bl ok i s i

40 0.5370 0.0182 0.92 0.14 93.3 355 286

45 0.6041 0.0205 0.94 0.15 94.7 36.1 2.0

50 0.6712 0.0228 0.95 0.16 95.9 36.5 1.6

55 0.7383 0.0251 0.96 0.16 97.1 37.0 1.1

60 0.8054 0.0273 0.98 017 98.1 374 0.7

65 0.8728 0.0296 0.99 0.18 98.9 377 0.4

70 0.9397 0.0319 0.99 0.18 99.2 37.8 0.3



Time Rate of Consolidation of Foundation Soils with Wick Drians  Sh«ct 43 of 45§
D I z l Highland Bend Embankments  Based upon boring TR-35A s'/l F-2.07

Reference: FHWA-RD-86-168  Station 124+24 to 130+73 DA B-2-07
chk Drain Spacing teet Use 1y =10 Remaining
t (days) Th Tv Us Uy Ue é(inches) &{inches) d, e, H b
0 0.0000 0.0000 0.00 0.00 0.0 0.0 38.1 7.35 037 285 3841
5 0.0342 0.0023 0.18 0.09 249 95 28.6
10 0.0685 0.0046 0.31 0.10 373 14.2 239
15 0.1027 0.0068 0.42 0.10 47.8 18.2 19.9  Assumes double drainage
20 0.1370 0.0091 0.51 0.1 56.7 216 18.5 Spacing = 7 it (trianguiar)
25 0.1712 0.0114 0.59 0.12 64.1 244 13.7
30 0.2055 0.0137 0.66 0.13 70.3 26.8 11.3
35 0.2397 0.0159 0.72 0.13 75.4 28.7 94
40 0.2740 0.0182 0.76 0.14 79.6 30.3 7.8
45 0.3082 0.0205 0.80 0.15 83.0 316 6.5
50 0.3424 0.0228 0.83 0.16 85.7 327 54
55 0.3767 0.0251 0.86 0.18 87.9 33.5 4.6 i
B0 . 041005 L 00073 0.88 v QA7 iiow 8970y - 342 39 oo LT -
65 0.4452 0.0296 0.89 0.18 91.1 347 3.4
70 0.4794 0.0319 0.90 0.18 92.2 351 3.0
75 0.5137 0.0342 092 0.19 93.1 35.5 26
80 0.5479 0.0364 0.92 0.20 93.9 358 2.3
85 0.5822 0.0387 0.93 0.20 94.6 36.1 2.0
90 0.6164 0.0410 0.94 0.21 95.3 36.3 1.8
95 0.6507 0.0433 0.95 0.22 95.9 36.5 1.6
100 0.6849 0.0456 0.95 0.22 96.4 36.7 14
105 0.7191 0.0478 0.96 0.23 97.0 37.0 1.4
110 0.7534 0.0501 0.97 0.23 97.5 37.2 0.9
115 0.7876 0.0524 0.97 0.24 98.0 374 0.7
120 0.8219 0.0547 0.98 0.25 98.5 375 0.6

125 0.8561 0.0569 0.99 0.25 98.9 377 0.4
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Time Rate of Consolidation of Foundation Soils with Wick Drians

g/;.u»f oY a)( 175:Y

Highland Bend Embankments  Based upon boring TR-35A /‘ ?, Z- 07
Reference;: FHWA-RD-86-168 Station 124+24 to 130+73 -/ z2-07
Wick Drain Spacing feot Use ) =10 Remaining
t (days) T Tv Ug Uy Uc &(inches) O(inches) d, e, H, 8 max

0 0.0000 0.0000 0.00 . 0.00 0.0 0.0 38.1 945 037 285 38.1

5 0.0207 0.0023 0.12 0.09 19.7 7.5 30.6

10 0.0414 0.0046 0.20 0.10 28.1 10.7 27.4

15 0.0621 0.0068 0.28 0.10 35.8 13.6 245  Assumes double drainage

20 0.0829 0.00%1 0.35 0.11 427 16.3 21.8  Spacing = 9 it (triangular)

25 0.1036° 0.0114 0.42 0.12 48.9 18.6 19.5

30 0.1243 0.0137 0.48 0.13 54.5 20.8 17.3

35 0.1450 0.0159 0.53 0.13 59.5 227 15.4

40 0.1657 0.0182 0.58 0.14 64.0 24.4 13.7

45 0.1864 0.0205 0.62 0.15 68.0 25.9 12.2

50 0.2072 0.0228 0.66 0.16 71.5 27.3 10.8

55 0.2279 0.0251 0.70 0.18 74.7 28.5 9.6

60 0.2486 0.0273 0.73 0.17 77.5 29.5 8.6

65 0.2693 0.0296 0.76 0.18 79.9 30.5 7.6

70 0.2900 0.0319 0.78 0.18 82.1 31.3 6.8

75 0.3107 0.0342 0.80 0.19 84.0 320 6.1

80 0.3315 0.0364 0.82 0.20 85.7 326 55

85 0.3522 0.0387 0.84 0.20 87.1 332 4.9

g0 0.3729 0.0410 0.85 0.21 88.4 33.7 44

95, . i 0.3936 0.0423 - -0.87 L022? S 89,5 M.t - 4.0 |
100 0.4143 0.0456 0.88 0.22 90.5 345 3.6

105 0.4350 0.0478 0.89 0.23 91.3 348 3.3

110 0.4558 0.0501 0.90 0.23 92.0 35.1 3.0

115 0.4765 0.0524 0.90 0.24 92.7 353 2.8
120 0.4972 0.0547 0N 0.25 93.3 35.5 2.6

125 0.5179 0.0569 0.92 0.25 93.8 35.7 2.4
130 0.5386 0.0592 0.92 0.26 942 35.9 2.2
135 0.5593 0.0615 0.93 0.27 94.7 36.1 2.0

140 0.5801 0.0638 0.93 0.27 95.1 36.2 1.9

145 0.6008 0.0661 0.94 0.28 95.4 364 1.7

150 0.6215 0.0683 0.94 0.28 95.8 36.5 1.6

155 0.6422 0.0706 0.95 0.29 96.1 36.6 1.5

160 0.6629 0.0729 0.95 0.29 96.5 36.7 1.4

165 0.6836 0.0752 0.95 0.30 96.8 369 1.2

170 0.7043 0.0774 0.96 0.31 97.1 37.0 1.1

175 0.7251 0.0797 0.96 0.31 97.4 arAa 1.0

180 0.7458 0.0820 0.97 0.32 97.7 37.2 0.9

185 0.7665 0.0843 0.97 0.32 98.0 37.3 08

190 0.7872 0.0865 0.97 0.33 98.3 37.4 0.7

195 0.8079 0.0888 0.98 0.33 g8.5 375 0.6
200 0.8286 0.0911 0.98 0.34 98.7 37.6 0.5
205 0.8494 0.0934 0.98 0.34 99.0 37.7 0.4
210 0.8701 0.0957 0.99 0.35 99.1 37.8 0.3



Highland Bend Embankments (Station 124+24 to 130+73)

Percent Consolidation (com!med radial and vertical) vs Time
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APPENDIX E

. Instrumentation Plan, Notes and Details (Wick Drains and Settlement Platforms)



PIEZOMETER TIP DEPTH.

MINPROABL2INIOTA.BNPROJECT PLANSNSTEVERNINSTRUMENTAT ION_PLANVE, OGN

7/19/2087
1111122 PM

§\ 7

INSTRUMENT IDENTIFIER STATION OFFSET FROM EX.GRADE (ft)
SETTLEMENT PLATFORM S-1 108+50 5 FT, RT z
@ SETTLEMENT PLATFORM PIEZOMETER P-1A 108+50 5 FT, LT 15 =
PIEZOMETER P-18 108+50 5 FT, LT 40 i
A PIEZOMETER SETTLEMENT PLATFORM $-2 112+57 5 FT, AT Bl
PIEZOMETER P-24 112+57 5 FT, LT 15 sl &=
o PIEZOMETER P-28 112457 5 FT, LT 40 S
"R SETTLEMENT PLATFORM 5-3 117+92 5 FT, RT 293
X PIEZOMETER P-3A 117+92 5 FT, LT 15 @
PIEZOMETER P-38 17+92 5 FT, LT 50 o
SETTLEMENT PLATFORN S-4 120+68 5 FT, RT g 1.
PIEZOMETER P-4A 120+68 5 FT, LT 20 sgle e
PIEZOMETER P-48 120+68 5 FT, LT 50 ] Ep=
SETTLEMENT PLATFORM 5-5 124+53 5 FT, RT i
PIEZOMETER P-5A 124+53 5 FT, LT 15
PIEZOMETER P-58 124+53 5 FT, LT 45
SETTLEMENT PLATFORM S-6 130+45 5 FT., RT
PIEZONETER P-6A 130+45 5 FT. LT 25 4
PIEZOMETER P-68 130+45 5 FT, LT 50 <
4 o
EMBANKMENT #3 o
WICK DRAIN TREATMENT AREA TO BE > -
BETWEEN STATIONS 123+00 AND 131+70 p
€ sr 823 AND EXTEND 15 FT RIGHT AND LEFT OF o -
THE LIMITS OF THE TOE OF THE -
EMBANKMENT. SEE NOTES AND DETAIL -
< O
- i 1T T T
S
id——_ m o
™
2
4 = M
A x O
-
s, -
BA4A iy - M
F i o i ra . y. i L l\ \\“ rd /\ rd rd 4 \“\H\\ V4 P2 | A vl v v ra ra a4 mu L m A
il VA AT AN N .V VA VATV, PSS, O/ A AV - ﬂ
F i \\ \.\\1 \\ \\\\\\\\ \\\\\ \\\V“O.Mw./rh. f‘k\/. ///‘\\\\ \4 - I.I\ v e v v \ \ \ \Q \\.‘\. \\ \\N \l\ \ \ & .\ \ \ \
AS S, T
=
w
=
4
=
<
m
=
w

VR
7 7 EMBANKMENT #2
WICK DRAIN TREATMENT AREA TO BE (o
BETWEEN STATIONS 16+00 AND 122+39 ARON
AND EXTEND 15 FT RIGHT AND LEFT OF \ N
EMBANKMENT #/ THE LIMITS OF THE TOE OF THE //mvdv
WICK DRAIN TREATMENT AREA TO BE EMBANKMENT. SEE NOTES AND DETAIL VG
BETWEEN STATIONS 107+30 AND 1{4+37 - SN
AND EXTEND 15 FT RIGHT AND LEFT OF RN AT
THE LIMITS OF THE TOE OF THE AN N
EMBANKMENT. SEE NOTES AND DETAIL W AR
////
TREATMENT AREA
EMBANKMENT #1 |EMBANKMENT #2|EMBANKMENT #3 TOTAL
TOTAL AREA (ft?% 376,204 255,315 330,302 961,821
AVERAGE INSTALLED DEPTH (ft) 80 75 65
WICK DRAIN SPACING OPTION () TOTAL LINEAR FEET TOTAL
5 1,390,/60 884,475 991,640 3,266,275
7 709,120 451,200 505,895 1,666,215
g 429,040 273,000 306,085 1,008,125

WICK DRAIN AND

§CI1-823-0.00




DETAIL A" DETAIL “B”
WICK DRAIN TYPICAL LAYQUT-PLAN VIEW INSTRUMENTATION DETAILS
(NOT TO SCALE) (NOT TO SCALE)
LIQUID SETTLEMENT
RESEVOIR AT READING

I. PLACE 3 FEET OF 0DOT ITEM 703.02 BEFORE miloz
THE INSTALLATION OF THE WICK DRAINS. A A S, WICK DRAIN

WICK DRAINS TO BE INSTALLED PRIOR TO SPACING
EMBANKMENT CONSTRUCTION. RECOMMENDED
R
2. THE SAND SHALL CONSIST OF CLEAN, FREE- EIEZaNELE
DRAINING, COARSE NATURAL SAND, OR SAND
AND PEA GRAVEL, SHALL BE GRADED s
UNIFORMLY FROM COARSE TO FINE, AND
A <

NOTES

EXISTING GRADE

1 I Y
] =~

/wmman: ! FT DEEP,

CABLE AND
S
' [ FT WIDE, BACKFILLED

TUBING

(TYPICAL)
SHALL BE OF SUCH SIZE THAT, WHEN TESTING
ON U.5. STANDARD SIEVES I[N ACCORDANCE
WITH AASHTO T27 AND WASHING THE SAMPLE
IN ACCORDANCE WITH AASHTO T1l, SHALL
CONFORM TQ THE GRADING REQUIREMENTS OF
ODOT CMS 703.02.

3. THE SAND SHALL NOT CONTAIN ANY ORGANIC SEE VIBRATING
OR OTHER DELETERIOUS MATERIALS AND SHALL WIRE PIEZOMETER
NOT BE FROZEN WHEN PLACED. WICK DRAIN DETAIL OR SETTLEMENT

T
4. IF DENSE SAND, GRAVEL OR HARD SOfL LAYERS PLATFORM DETAIL
ARE ENCOUNTERED BELOW THE GROUND
SURFACE AND CANNOT BE PENETRATED WITH
REASONABLE EFFORT, THE CONTRACTOR SHALL
BE REQUIRED TO PRE-DRILL THE WICK DRAIN
LOCATIONS.

TABLE | -STAGED CONSTRUCTION DETAILS
5. WICK DRAINS SHALL BE INSTALLED FROM THE S

WORKING SURFACE TO THE DEPTH SHOWN [N
THE PLANS, OR TOCOMPLETELY PENETRATE THE REQUIRED WAITING PERIOD
DEET BT HER SHALLOWER OR DEEPER THANR WICK DRAIN SPACING
PLAN DEPTH WHERE THE SOIL RESISTS A MAX. PORE PRESSURE,
REASONABLE EFFORT AT FURTHER PENETRATION. EMBANKMENT SECTION, | MAX CONSTRUCTION ABOVE EXISTING

APPROXIMATE STATIONS STAGE GROUND SURFACE 5 FT 7 FT g FT
6. SETTLEMENT PLATES SHALL BE GEOKON MODEL

4600 OR EQUIVALENT. 105+75 TO 114+34 35 FT i5 FT 30 DAYS | 60 DAYS | 90 DAYS
1HE+23 TO 122+42 35 FT 15 FT 30 DAYS | 55 DAYS | 85 DAYS
7. VIBRATING WIRE PIEZOMETERS SHALL BE SLOPE 123+09 TO 13/+54 30 FT I3 FT 35 DAYS | 60 DAYS | 95 DArs

INDICATOR MODEL 52611099 OR EQUIVALENT.

8. THE MAINLINE EMBANKMENTS FROM STATION
105+75 TO 131+54 MUST BE BUILT USING STAGED
CONSTRUCT[ON. THE FOUNDATION PGRE WATER
PRESSURES AND SETTLEMENTS SHALL BE
MONITORED, THE MAXIMUM HEIGHT OF THE
INITIAL STAGES SHALL FOLLOW THE HEIGHTS
OUTLINED IN TABLE 1. IF AT ANY TIME, THE
FOUNDAT ON PORE WATER PRESSURE HEAD IS
FAAAEHT T B e
LE 1, MBANKMEN
CONSTRUCTION SHALL HALT TMMEDIATELY VIBRATING WIRE PIEZOMETER SETTLEMENT PLATFORM DETAIL
CONSTRUCTION MAY RESUME AFTER PORE (NOT TO SCALE) (NOT TO SCALE)
BERIOD Wit BE AEOOIRED BETWEEN STACES T0 TRENCH FOR CABLE
w W N A
ACLOW PORE- PRESSURE S 10 DISSIFATE PRTOR 10 WITH NATURAL SAND \nﬂmmznz FOR CABLE \I“\%oﬂ%%ﬁmwhw%uw%xlﬁ

WITH NATURAL SAND
(0D0T ltem 703.02)

PLACING SUBSEQUENT STAGES. THE REQUIRED BACKFILL (ODOT [tem AND TUBING
O S N e re s7arion | .
ACIN N UTLIN N TABLE 1.
ST DRI SN SN R L e e T \
9. THE ACTUAL WICK DRAIN TREATMENT AREA AND : Celv
DEPTH MIGHT DIFFER FROM THE PROPOSED LIMITS T T T T ~ I RN
DUE TO SOIL VARIATIONS AT THE SITE AND EXISTING GRADE T B
ﬂxm%m....omm SHOULD BE CONFIRMED IN THE FIELD BACKEILL TO GROUND
BY THE 0DOT CONSTRUCTION REPRESENTATIVE. e D SRouN
10. IT IS RECOMMENDED THAT WICK DRAINS BE &—— CUTTINGS FROM CABLE & TUBING
INSTALLED PROIR TO THE INSTALLATION OF SIGNAL BORING AND
SETTLEMENT PLATFORMS OR PIEZOMETERS. CABLE BENTONITE
DISTANCES FROM ADIACENT WICK DRAINS T0 -+
M ADJACENT WICK DRAIN I
PREVENT PORE PRESSURE DISSIPATION NEAR THE W BENTONITE PELLETS
DRAINS FROM SKEWING MEASUREMENTS, SEE b
DETAIL *A*. THE 0DOT CONSTRUCTION
REPRESENTATIVE MAY MODIFY THE

INSTRUMENT AT ION PLAN BASED UPON FIELD
CONDITIONS. wmwﬂﬂwmhm FOR

EXISTING
GRADE

2 FT

FT

!

- 2N |
R
REWA [P SETTLEMENT
PLATE

SETTLEMENT
TRANSDUCER
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