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Peter To David NorrisfAdministration/D0S/ODOT@ODOT

l;lg:;sg;agelStructuresl CEN cc thampshire@dlz.com, pnix@dlz.com

bce
Subject SCI-823 and 23 interchange MSE walls

06/30/2006 01:00 PM

Dave-

I had a telephone conversation with Tim Hampshire of DLZ about my concerns with DLZ's analyses for
MSE walls at the proposed interchange of 23 and 823. I had two main concerns. 1) That the bearing
capacity analyses use soil properties for granular material which are appropriate within the proposed five
foot undercut, but do not reflect the fact that loose soils below the five foot undercut have not been
improved, 2) The report states that settlement analyses were not performed becuase the soils are
primarily granular soils. I don't believe this Is true. For the 14 MSE wall borings (I am including TR-47
and TR-61), 10 encountered clayey soils (A-6a, A-6b, or A-7-6) that were generally 5-12 feet thick. These
soils were generally moist to wet. These soils will generally consolidate.

The proposed undercuts wili improve the bearing capacity beneath the MSE walls, but I do not think that
DL7's analyses accurately reflect the improvement. The soils that cause bearing capacity problems are
about 10 to 13 feet below the existing ground surface and generally consist of medium stiff to stiff clay
soils or very loose to loose granular soils. The five foot undercuts will not improve these soils. To
analyze the bearing capacity, I recommended that DLZ either perform an analysis with layered soils or
use strenghts that are weighted averages for the soils within a depth equal to the MSE wall width.

Tim told me that DLZ would reconsider the bearing capacity and look at the settlement issue.

-Peter

Peter Narsavage, P.E. * Foundation Engineering Coordinator
Ohio Dept. of Transportation - Office of Structural Engineering
1980 West Broad St., Columbus, Ohio 43229

e-mail: Peter.Narsavage@dot.state.ch.us
phone: 614.466.4318 fax: 614.752.4824
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O

REPORT
OF
SUBSURFACE EXPLORATION AND
MSE WALL AND EMBANKMENT EVALUATIONS
FOR
PROPOSED US 23/ SR 823 INTERCHANGE

1.0 INTRODUCTION

This report presents the findings of the subsurface exploration and mechanically
stabilized earth (MSE) retaining wall and embankment evaluations conducted for the
proposed US 23 and SR 823 (Portsmouth Bypass) interchange to be located in Scioto
County, north of Lucasville, Ohio, within the area of the Scioto County Fairgrounds.
This exploration has been performed essentially in accordance with the DLZ Ohio, Inc.
proposal for State Route 823, Portsmouth Bypass, through Scioto County.

Reports of subsurface explorations and MSE wall and embankment evaluations for the
various bridge structures at the US 23 and SR 823 interchange will be presented under
separate cover.

The purpose of this exploration was to 1) determine the subsurface conditions to the
depths penetrated by the borings, 2) evaluate the engineering characteristics of the
subsurface materials, and 3) provide information to assist in designing the proposed MSE
walls and earthen 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

The proposed interchange reportedly will include four ramps: Ramp A will direct
southbound US 23 traffic onto SR 823, Ramp B will direct northbound US 23 traffic onto
SR 823, Ramp C will direct SR 823 traffic onto US 23 north, and Ramp D will direct SR
823 traffic onto US 23 south. It is understood that as of the preparation of this report it is
uncertain exactly where earthwork or MSE walls will be constructed for the four ramps at
the proposed US 23 and SR 823 interchange. However based on the information
provided by TranSystems, it is understood that approximately 2,100 feet of MSE walls
will be used on Ramps B and C and there will be no MSE walls on Ramps A or D. Itis
understood that on Ramp B, a MSE wall will be used on the east side of the ramp from
station 2596+50 to 2605+50 and on the west side of the ramp from station 2604+00 to
2605+50. It is understood that on Ramp C, a MSE wall will be used on the east side of
the ramp from station 3898450 to 3901400 and on the west side of the ramp from station




3898+50 to 3906+50. The entire interchange reportedly will require an increase in grade
of up to 40 feet, except where the four ramps merge into the proposed SR 823; at this
location cuts of up to 80 feet reportedly will be required.

The analysis and recommendations presented in this report have been made on the basis
of the foregoing information. If the proposed location or the overall concept of the
proposed interchange is changed or differs from that assumed above, DLZ Ohio, Inc.
(DLZ) should be informed of the changes so that the recommendations and conclusions
presented in this report may be revised as necessary.

3.0 FIELD EXPLORATION

Between July 13, 2005 and November 2, 2005, 52 borings, identified as borings B-1101
through B-1152, were drilled and sampled for the design of the proposed interchange.
The depths of these 52 borings ranged from 10 feet to 49 feet below the existing ground
surface.

In addition, between March 14, 2005 and March 22, 2005, 16 borings pertaining to the
various structures for the proposed interchange and identified as borings TR-46 through
TR-61 were drilled and sampled to the top of rock, where 10 feet of rock was cored in
each boring. The depths of these borings ranged from 25 feet to 45 feet below the
existing ground surface. These 16 borings have also been included in this report.

The locations of the 68 borings were established, staked, and surveyed by representatives
of DLZ Ohio, Inc. The locations of the 68 borings are presented in both tabular and
graphical format in Appendix I. All borings were advanced using either a truck-mounted
or ATV-mounted rotary-type drill rig. Information concerning the drilling procedures is
presented in Appendix IL.

4,0  FINDINGS SUMMARIZED
4.1 Geology of the Site
Generalized geological references report that the site lies on the flood plain at the
east side of the Scioto Valley. This area is unglaciated but the Scioto Valley is
filled with Illinoian and Wisconsin outwash to depths of up to 90 feet. The rock is
generally Berea sandstone underlain with Bedford and Ohio shales.

4.2 Subsurface Conditions

The following sections present the generalized subsurface conditions encountered
by the borings. For more detailed information, please refer to the Boring Logs in
Appendix II.
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4.2.1 Soil Conditions

Forty-four of the 68 borings first encountered topsoil during drilling. The
thickness of topsoil encountered in these borings ranged from 1 to 7 inches
with an average thickness of approximately 3.5 inches. In addition, 17 of
the remaining borings first encountered asphalt and aggregate base during
drilling. The thickness of asphalt encountered ranged from 3 to 8 inches
with an average thickness of approximately 5.5 inches while the thickness
of the aggregate base encountered ranged from 4 to 8 inches with an
average thickness of approximately 5.75 inches.

Underlying any topsoil or paving materials, 26 of the 68 borings
encountered fill and/or possible fill material to depths of up to 33 feet.
The fill and/or possible fill material generally consisted of cohesive soils
(sandy silt (A-4a), silt and clay (A-6a), or silty clay (A-6b)), some of
which were confirmed by laboratory testing to be slightly organic to
organic.

Underlying any fill or possible fill, most of the 68 borings generally
encountered cohesive soils consisting of very stiff to hard, damp to moist,
silt and clay (A-6a), silty clay (A-6b), sandy silt (A-4a), clay (A-7-6), or
silt (A-4b) to depth of between 10 and 20 feet. Some of these naturally
occurring cohesive soils were also confirmed by laboratory testing to be
slightly organic to organic. Granular material was then typically
encountered beneath these cohesive soils to the top of bedrock.

However it should be noted that 7 of the 68 borings first encountered very
loose to dense, damp to moist, gravel with sand (A-1-b) or gravel with
sand and silt (A-2-4) before encountering any cohesive soils and the
cohesive soils that were encountered at the site generally had seams or
were interbeded with granular material. The soil conditions varied across
the entire interchange, therefore the individual boring logs should be
reviewed for the soil conditions at a particular location.

4.2.2 Bedrock Conditions

Fifty-six of the 68 borings encountered bedrock during drilling. The
bedrock generally consisted of medium hard to very hard sandstone.
However shale, siltstone, and claystone layers were also encountered. Top
of bedrock was first encountered at depths of between 13 and 38 feet
below the existing ground surface, with the average depth to top of
bedrock being 24 feet below the existing ground surface. It should be
noted that some of the bedrock encountered at higher elevations was
highly weathered or deteriorated and exhibited more of a soil-like
structure.
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4.2.3 Groundwater Conditions

Groundwater seepage was encountered in most of the 68 borings during
drilling. Seepage was first encountered at depths of between 9 feet and 35
feet below the existing ground surface.

At the completion of drilling the depth to water, as measured inside the
drilling augers, ranged from 2 to 48 feet below the ground surface.
However it should be noted that some of these water levels also included
water used during drilling (rock coring) operations and therefore may not
be indicative of actual groundwater conditions.

ANALYSIS AND RECOMMENDATIONS

5.1 Mechanically Stabilized Earth (MSE) Retaining Walls — General
Information

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

Global and external stability analyses were performed by DLZ for the various
MSE walls for this project. Calculations, stability requirements (i.e. factors of
safety), and material properties were based on information presented in the latest
edition of the Ohio Department of Transportation (ODOT) “Bridge Design
Manual” and the American Association of State Highway and Transportation
Officals (AASHTO) “Standard Specifications for Highway Bridges” as well as on
materials encountered in the borings. The minimum factor of safety for the global
stability analysis was taken to be 1.5. The minimum length of the reinforcing
strips needed in each of the MSE walls was determined based on a minimum
factor of safety of 2.5 for the bearing capacity. A minimum factor of safety of 1.5
was used for the sliding analysis along with a sliding coefficient of 0.35 for all
analysis prior to an undercut and 0.55 for all analysis with an undercut. A
minimum factor of safety of 2.0 was used for the overturning analysis. Internal
stability analyses are also required for the design of an MSE wall, however these
calculations are typically the responsibility of the manufacturer of the MSE wall
and hence are not provided herein. All internal stability analyses for MSE
retaining walls should be performed in accordance with the ODOT specifications.
Settlement analyses were not performed for the various MSE walls because the
existing materials encountered by the borings are primarily granular soils or
contain significant granular amount, and therefore should not have any significant
long-term settlement issues.
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5.2 MSE Wall Recommendations

Based on the soils encountered by the borings and the stability analyses that were
performed, the subsurface conditions in the vicinity of Ramp B and Ramp C
appear to be capable of satisfactorily supporting the proposed MSE walls.
However a minimum of a 5-foot undercut is required beneath all proposed MSE
walls in order to remove weaker in-situ soils. The resulting excavations should be
backfilled with select granular embankment (friction angle greater than or equal to
34 degrees) to the elevation of the top of the MSE wall leveling pad. If soft or
looser soils are encountered at depths of greater than 5 feet, the overexcavation
may need to extend deeper. Finally, a minimum reinforcing strip length of 0.7
times the wall height is recommended in order to achieve the minimum factors of
safety.

5.3 Embankment Recommendations

Subgrades and embankments should be constructed in accordance with Ohio
Department of Transportation Construction and Material Specification (ODOT-
CMS) Item 203, “Roadway Excavation and Embankment.”

Topsoil was encountered in the majority of the borings to depths of between 1 and
7 inches. The average topsoil thickness, as measured at the boring locations, was
3.5 inches. All topsoil should be removed prior to placing fill, MSE Walls, or
pavement materials,

Fill and/or possible fill was encountered in several of the borings. The presence
of these materials does not necessarily indicate poor subgrade conditions.
However, because of the apparent uncontrolled nature of some of the fill, it should
be anticipated that conditions at some locations along the proposed roadway
alignments may vary considerably from those encountered by the borings,
especially outside of the existing roadways.

The soils identified as possible fill did not necessarily contain deleterious material
or other obvious evidence that they were fill. It is often difficult to distinguish
between clean fill and natural material based solely on the appearance of the
samples. The materials classified as possible fill were identified as such based on
other additional information, including the topography of the site and depth below
existing grade.

In addition, several of the borings encountered material classified as silt (A-4b).
Where silt is encountered at proposed subgrade levels, it should be overexcavated
and replaced to a depth of at least 3 feet below the surface of the proposed
subgrade in accordance with the applicable sections of the ODOT-CMS Item 203.
Silt is generally considered suitable for use in roadway embankments only when
placed at least 3 feet below the surface of the subgrade.




Based on the findings of the borings, arcas of soft, organic or otherwise unsuitable
material will likely be encountered during construction. Unsuitable subgrade
areas may be revealed during subgrade compaction and testing. However, they
can best be identified by proof rolling. Areas which are unstable or exhibit
excessive deflection or rutting during proof rolling should be overexcavated and
replaced with suitable material in accordance with the ODOT-CMS Item 203.13.
Overexcavations should extend to suitable material or to the depth necessary to
achieve a reasonable stability can generally be achieved with overexcavation and
replacement of 2 feet or less.

A global stability analysis was performed by DLZ for the earthen embankments
for this project. Calculations, stability requirements (i.e. factors of safety), and
material properties were based on information presented in the latest edition of the
Ohio Department of Transportation (ODOT) “Bridge Design Manual” and the
American Association of State Highway and Transportation Officals (AASHTO)
“Standard Specifications for Highway Bridges” as well as on materials
encountered in the borings. Based on the soils encountered in the borings and the
stability analysis that was performed, the US 23 and SR 823 interchange site
appears to be suitable for earthen embankments, provided they are constructed
with side slopes of no steeper than 2.5:1 (Horizontal: Vertical). 20\ m tohed edowa

5.4 Excavation and Groundwater Considerations

Based on the findings of the borings, excavations 9 feet or less should not
encounter significant groundwater seepage. However, excavations deeper than 9
feet may encounter significant groundwater seepage. Consequently, the
Contractor should be prepared to deal with anticipated or unexpected seepage and
with any surface water, which may accumulate, in excavation. Special efforts,
such as sumping and pumping or surface drainage may be needed in order to
maintain dry excavations. In addition, groundwater conditions can vary
seasonally and with the passage of time.

The bottom of the excavations should be kept essentially dry. Excavations
extending below the water table into sand, silt, or gravel deposits can result in a
“quick condition” when the confining effect of the overburden is removed. To
prevent this occurrence, areas of proposed excavation may need to be dewatered
and the waster level maintained a minimum of 3 feet below the bottom of the
proposed excavation during construction.

All excavations should be constructed in accordance with the current OSHA
regulations governing excavation and trench safety standards (29 CFR Part 1926).

Heavy equipment working close to excavations and stockpiles of construction
materials close to the excavations act as a surcharge weight and may result in



instability of the excavation sidewalls. In addition, vibrations from heavy
equipment or trains could result in instability of the excavation sidewalls as well.

A “competent person” having knowledge relative to slope stability should
constantly observe side slopes of excavations for signs of yielding and potential
failure or “cave’ins”.

6.0 CLOSING REMARKS

We encourage you to discuss with us any questions or concerns you have about the
findings and conclusions presented in this report. Please do not hesitate to call if we can
be of any further assistance.

Sincerely,

DLZ Ohio, Inc.

GE
ie North

Geotechnical Engineer

A £y

Arthur (Pete) Nix, P.E.
Geotechnical Division Manager

Copies: Mike Weeks, TranSystems Corporation — 5
File-2

M:\proj\012113070.03\interchange\US 23\US 23 - SR 823.doc




APPENDIX 1

Table of Boring Locations
Boring Location Plan



Table of Boring Locations

. As Drilled Boring Depth
Boring Northing Easting Elevation Ramp fype (ft.) ’
B-1101 323061.247 | 1827070.641 | 541.57 B RDWY 10
B-1102 323332.814 | 1826993.771 | 540.78 B RDWY 10
B-1103 323618.601 | 1826908.781 | 539.51 B EMB 10
B-1104 324017.412 | 1826783.581 | 538.82 B EMB 41.5
B-1105 324017.469 | 1826783.266 | 538.96 B MSE 37
B-1106 324159.837 | 1826733.921 | 540.22 B MSE 37.5
B-1107 324299.806 | 1826682.352 | 540.52 B MSE 35
B-1108 324444358 | 1826634.809 | 540.69 B MSE 33.5
B-1109 324583.865 | 1826589.040 | 540.64 B MSE 30
B-1110 324695.088 | 1826626.272 | 542.30 B MSE 30
B-1111 324800.005 | 1826593.701 | 543.79 B STR 258
B-1112 325034.315 | 1826688.991 | 560.88 B STR 43
B-1113 325197.009 | 1826860.751 | 566.84 B STR 49
B-1114 325260.432 | 1827090.824 | 584.14 B STR 1.5
B-1115 325343.406 | 1827073.558 | 582.38 c STR 29
B-1116 325386.086 | 1826805.402 | 565.84 & STR 48
B-1117 325458.045 | 1826571.466 | 562.56 C STR 48
B-1118 325533.090 | 1826443.997 | 546.17 C STR 35
B-1119 325668.639 | 1826236.989 | 542.03 & MSE 30
B-1120 325809.232 | 1826192.665 | 542.67 C MSE 33.5
B-1121 325893.136 | 1826112.414 | 539.03 C MSE 30
B-1122 326069.463 | 1826027.053 | 540.66 C MSE 325
B-1123 326207.660 | 1825973.884 | 540.85 & MSE 325
B-1124 326357.984 | 1825942.319 | 533.47 C MSE 25
B-1125 326716.410 | 1825803.510 [ 538.90 L EMB 30
B-1126 327052.646 | 1825651.739 | 540.71 C EMB 2.5
B-1127 327331.386 | 1825549.607 | 539.99 C RDWY 10
B-1128 327710.700 | 1825399.765 | 540.56 & RDWY 10
B-1129 328086.377 | 1825253.394 | 540.86 G RDWY 10
B-1130 328394.202 | 1825118.313 | 541.42 % RDWY 10
B-1131 327899.004 | 1825229.125 | 540.95 A RDWY 10
B-1132 327513.460 | 1825367.896 | 540.65 A RDWY 10
B-1133 327134.200 | 1825508.691 | 540.15 A EMB 35
B-1134 326741.512 | 1825584.253 | 534.00 A EMB 30

* Northing, Easting and Elevation for Boring are "As Per Plan"

Borings ending in "A", are redrilled holes due to original holes being staked wrong
STR = Structure Boring MSE = MSE Wall Boring
RDWY = Roadway Boring EMB = Embankment Boring
Overpass = Mainline Overpass Over US 23




Table of Boring Locations

. As Drilled Boring Depth
Boriog Northing Easting Elevation Ramp Tipe (ft.)
B-1135 326352.347 | 1825512.811 | 533.14 A EMB 35
B-1136 325931.815 | 1825360.454 | 524.92 A/D EMB 32.5
B-1137 325620.882 | 1825310.332 | 524.99 A/D EMB 31
B-1138 325422.958 | 1825443.598 | 525.33 A/D EMB 30
B-1139 325353.958 | 1825678.123 | 529.66 A/D EMB 35
B-1140 325340.967 | 1825934.726 | 535.83 A/D EMB 40
B-1141 325362.944 | 1826517.749 | 556.24 Overpass STR 43
B-1142 325293.723 | 1826586.346 | 560.39 Overpass STR 48.5
B-1143 325327.769 | 1826689.992 | 563.20 Overpass STR 37
B-1144 325347.233 | 1826785.628 | 565.17 Overpass STR 26
B-1145 325285.001 | 1826918.911 | 567.30 Overpass STR 24.5
B-1146 325329.610 | 1826929.736 | 567.69 Overpass STR 24.5
B-1147 326057.226 | 1825578.667 | 529.70 D EMB 33
B-1148 325941.799 | 1825938.520 | 530.24 D EMB 25
B-1149 325581.623 | 1826105.077 | 540.44 D RDWY 10
B-1150 325132.329 | 1826281.059 | 540.75 D RDWY 10
B-1151 324869.302 | 1826393.170 | 541.12 D RDWY 10

B-1152*% 325413.066 | 1826677.035 | 563.00 & STR 37
TR-46 325824223 | 1826216.977 | 543.10 & STR 37
TR-47 325689.987 | 1826278.864 | 543.06 C e STR 36.5
TR-48 325635.827 | 1826379.383 | 546.33 G STR 35

TR-49A 325351.073 | 1826116.599 | 538.10 Overpass STR 35

TR-50A 325302.044 | 1826260.104 | 539.25 Overpass STR 375
TR-51 325336.603 | 1826395.590 | 544.46 Overpass STR 37.5
TR-52 325303.442 | 1826548.490 | 558.01 Overpass STR 45

TR-53A 325447.818 | 1826720.590 | 565.34 C STR 32.5
TR-54 325382.450 | 1826885.040 | 566.91 L STR 25

TR-55A 325312.752 | 1826817.666 | 565.44 Overpass STR 30
TR-56 325291.521 | 1826974.037 | 569.95 Overpass STR 25
TR-57 325198.417 | 1826977.925 | 569.52 B STR 25
TR-58 325195.371 | 1826928.980 | 567.12 B STR 25

TR-59A 325126.513 | 1826809.594 | 563.91 B STR 35
TR-60 324934.012 | 1826665.121 | 552.28 B STR 40
TR-61 324742.822 | 1826622.009 | 543.40 B wWsg STR 35

* Northing, Easting and Elevation for Boring are "As Per Plan"

STR = Structure Boring
RDWY = Roadway Boring

Borings ending in "A", are redrilled holes due to original holes being staked wrong

MSE = MSE Wall Boring
EMB = Embankment Boring

Overpass = Mainline Overpass Over US 23
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APPENDIX II

General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Boring Logs — 68 Boring Logs
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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
5feet. In the event the sampler encountered resistance to penetration of 6 inches or less
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
penetration data were recorded and one or more representative samples were preserved
from each sampling increment. ‘

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

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

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

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

* change in short vertical intervals and horizontal distances. -

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

S\Geot\FormsiGeneral Info English.doc




ﬁ)

LEGEND — BORING LOG TERMINOLOGY
Explanation of each column, progressing from left to right
Depth (in feet) — refers to distance below the ground surface.
Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.
Standard Penetration (N) — the number of blows required to drive a 2-inch 0.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are 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 horizonta! 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” colurn.
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.it. 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
Stiff 1.0-2.0 8§-15 Readily indented by thumb but not penetrated
Very Stiff 2.0-40 1530 Readily indented by thumb nail
Hard . over4.0 over 30 Indented with difficulty by thumb nail

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

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

Desctription Size Description Size

Boulders - Larger than 8" Sand - Coarse 20mmto042mm

Cobbles 8t 3 ‘ — Fine 0.42 mm to 0.074 mm

Gravel - Coarse 3"to %" Silt » 0.074 mm to 0.005 mm
~ Fine %" to 2.0 mm _ Clay smalier than 0.005 mm
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d. The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

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

trace ,0to 10%
little - 10to0 20%

some 20 to 35%
“and” 35 to 50%

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

- Dry No moisture present

Damp Internal moisture, but none to I|ttle surface moisture
Moist Free water on surface
Wet Voids filled with free water

g. The moisture content of cohesive soils (silts and clays) is expressed relative to plastic properties,
Term Relative Moisture or Appearance
Dry Powdery
Damp Moisture content slightly below plastic limit
Moist Moisture content above plastic limit but below llqr.ud limit
Wet Moisture content above liquid limit

10. Rock Hardness and Rock Quality Designation

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

Term Description

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

j) 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 pendil point, but can be scratched with a knife blade. (Breaks easily under single
hammer blow, but with crumbly edges.)

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

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

b. Rock Quality De5|gnat|on RQD - This value is expressed in percent and is an indirect measure of rock soundness. It is
obtained by summing the total length of all core pieces which are at least four inches long, and then dividing this sum by the .
total length of the core run.

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

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

13. The standard penetration (N) value in blows per foot is indicated graphical[y;

»
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APPENDIX III

Calculations



SCI1-823-0.00 DLZ Job #: 0121-3070.03
JS 23/ SR 823 MSE Wall Evaluations -- Ramp B

Borings: B-1105 - B-1110, TR-61

Boring -- B-1108

MSE Height 41'
Bearing Capacity - UD
Bearing Capacity - D
Sliding

Overturning
Undrained

Drained

Seismic

Comment:

Boring -- B-1109

MSE Height 41
Bearing Capacity - UD
Bearing Capacity - D
> |Sliding
»<|Overturning

& JUndrained

Drained

Seismic

Comment:

Boring -- TR-61

MSE Height 41'
Bearing Capacity - UD
Bearing Capacity - D
Sliding

Overturning
Undrained

Drained

Seismic

Comment:

Rqg'd Calculated L=0.8H

2.5 2.02
2.5 2.7
1.5 1.55
2.0 5.08
1.5 1.44
1.5 1.75
14 1.65

Rqg'd Calculated L=0.8H

2.5 1.62
2.5 2.02
1.5 1.42
2.0 4.65
1.5 1.69
1.5 1.65
1.4 1.56

Rg'd Calculated L=0.8H

2.5 2.02
25 2.02
1.5 1.42
2.0 4.65
1:5 1.68
1.5 1.76
1.1 1.65

Boring -- B-1108

MSE Height 41'
Bearing Capacity - UD
Bearing Capacity - D
Sliding

Overturning
Undrained

Drained
Seismic
Comment:

Rq'd Calculated L=0.7H

2.5 3.75
2.5 3.75
1.5 1.74
2.0 3.89
1.5 1.44*
1.5 1.70
14 1.61

Undercut with 5 of ODOT 304

*F.S.<1.5, However per ODOT BDM
204.6.2.1 required F.S.>1.3 "For all other
walls". This does not control the design.

Boring -- B-1109

MSE Height 41
Bearing Capacity - UD
Bearing Capacity - D
Sliding

Overturning
Undrained

Drained
Seismic
Comment:

Boring -- TR-61

MSE Height 41
Bearing Capacity - UD
Bearing Capacity - D
Sliding

Overturning
Undrained

Drained
Seismic
Comment:

Rqg'd Calculated L=0.7H

2.5 3.75
2.5 3.75
1.5 1.74
2.0 3.89
1.5 1.76
1.5 1.63
1.1 1.54

Undercut with 5' of ODOT 304

Rg'd Calculated L=0.7H

2.5 3.75
2.5 3.75
1.5 1.74
2.0 3.89
1.5 1.67
1.5 1.71
1.1 1.61

Undercut with 5' of ODOT 304



TN SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
\ ?DI ’ z ’ Project  SCI 823-0.00 SHEET NO. 1 oF 1

Item Bearing Capacity COMP. BY JAN ~ DATE  1/3/06
US 23/ SR 823 - Ramp B (B-1108 no undercu) CHECKEDBY T Rp43-DATE /-G -ofp
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
Y ' \ YMSE = 1205 pef unit weight mse fill
,L._ ' YrDN = | 125 pcf unit weight foundation soil
EMBF:::A = ,*—*—-—' : REINFORCED c = 2500 psf cohesion undrained
. ZONE 0 = 0 deg frictionang.  undrained
: ; 3 -
T ',’ L H c' = 0 psf cohesion drained
fe il o' = 30 deg. friction ang. drained
i . W
A, ‘ Loads and Parameters
F’ Jl O
N ' = N NN
--------------------- (URRESREN N. SEPRR SO SN wt = . 240 psf traffic loading
e—»— |—=—| D- '
! L=B = 328 ft length of mse block
W L factor = | 0.8 Length factor-range (0.7 - 1.0)
L D = Eae fi embedment depth
Effective Bearing Pressure Dw = igft groundwater depth
W, +W H+D = 41 fi
o, =% oy = = fi height of wall
v 1 —2e v = 6,353 psf H = 41 eight of wa
Ka = 0.33 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g [ Pa = 13667 ft moment arm
I r wt = 205 ft moment arm
Gur=cN+opN +o7BN, o = 12,850 psf B' = 2664 ft
' = 57.6 pef
_YuLr
Yar= g ar = 5,140 psf
W, = 7,872 Ib/ft of wall
Factor of Safety = 2.02 No Good Wmse = 161,376 1b/ft of wall
Ultimate drained bearing capacity, g .. Bearing Capacity Factors for Equations
1 Undrained Drained
Guur =Nt OpNo+ 21BN, g0 = 17,186 psf N, 5.14 N,  30.14
N, 1.00 N, 18.40
_Yuir
a1t =" pg Qae = 6,874 psf N, 0.00 N, 2240
Factor of Safety = 2.71 CK Eccentricity of Resultant Force Kern
€ = 3.08 ft e<l/6 = 547 ft




TEY SUBJECT Client TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
D I { Project ~ SCI823-0.00 Portsmouth Bypass SHEET NO. 1 OF 1
Item MSE Wall Stability COMP. BY JAN  DATE  1/3/06

US 23 /SR 823 -Ramp B (B-1108 no undercut) CHECKEDBY ~T M DATE /-9 =3z

STABILITY OF MSE WALL
Assumptions: L " Wall Properties Foundational Soil Properties
1 Estimated height of embankment; F=38% ‘

c = psf cohesion
0 deg friction angle

3 Ground water; Dw=0.0' ) psf traffic loading

4 Traffic loading is neglacted in resisting forces L factor =
5

Length factor-range (0.7 - 1.0)

RESISTANCE AGAINST SLIDING ALONG BASE

1. TRAFFIC LOADING
Thrust: P =K, Eny +o,H \ \
i
11
where; X =tan® (45— ﬂ) K, = 033 -
4 ) EMBANKMENT /|
FILL {1
P, = 36,531  Ibs per foot of wall T
l!i_.-t__-—
T
Resistance: b, = W(O.G'/)(p) (Drained) IR
P
where, M= tar(qﬁ) 0674 = 039 f*"‘i“*’"
0.67j4 Max. = .35 {AASHTO, Bridge Design Manual, 303.4.1.1} S
P, = 56,482  lIbs per foot of wall N h \‘
USE THIS VALUE
P, = L(c) (Undrained)
P, = 82,000  lbs per foot of wall
Use Drained Value
P Calculated Required Resistance Against Sliding is
Fi= FS = 155 FS = 150

RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).

* Traffic loading is neglected in resisting forces

ZMrESiSHng = 2’646’566 lb-ﬁ ZMresisH'ng = ?/HL(%)
ZNIo‘vrertu.rning = 521,446  Ib-ft M, =K l}’Hz “E +a.H E
overturnig a 2 3 13 2
Calculated Required Resistance Against Overturning is OK
ZMresr'slirg
ES = TV FS = 5.08 FS = 2.00

overturiin g




Undralned - F.8, = 1.435
Drolned = F.S. = 1,754
Seismic - F.S, = 1652
T 1 71
\
e
DRAWN: CHIC'D.
DESIGNED: APPRV'D:
MSE WALL EVALUATION FOR o
PROPOSED US 23 / SR 823 INTERCHANGE [swwemea
RAMP B B-1108 seae_me g2
WITHOUT 5’ UNDERCUT PROECT Wusen

0121-3070,03




T SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
: DI ' 2 ’ Project SCI 823-0.00 SHEET NO. 1 OF 1

Item Bearing Capacity COMP. BY JAN , DATE  1/3/06
US 23/ SR 823 - Ramp B (B-1108 with undercut) CHECKED B\W DATE (-9 -O(y
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
3 T Y i YMSE = 120 pcf unit weight mse fill
i:___l / ‘ YFDN = 115  pef unit weight foundation soil
EMBANKMENT /| ; . .
CL ] REINFORCED c = 0 psf cohesion undrained
;'_’T" ZONE ) = 34 deg. friction ang. undrained
=t
T ’,’, . H c' = 0 psf cohesion drained
,L——g—- b’ = 34 deg friction ang,. drained
4___,’7——-_%"—;
i
et o Loads and Parameters
3 ’ R SR
____________________ wt = 240 psf  traffic loading
l e —m— ——| D-
| | L=B = 287 f length of mse block
W L factor = | 0.7 Length factor-range (0.7 - 1.0)
1 L L D = 0 f embedment depth
Effective Bearing Pressure Dw = aRe it groundwater depth
W, + Wy D = 4 ft v
Gy = T Fe3@ Oy = 6,837 psf H = 4l ft height of wall
Ka = 0.33 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g .. T Pa = 13.667 ft moment arm
I r wt = 20.5 ft moment arm
dur=cN, + OpN 4 ¥ BN, qur = 25614 pst B' = 2166 ft
: = 57.6 pcf
_Yuir
9411~ pg qur = 10,246 psf
W, = 6,388 Ib/ft of wall
Factor of Safety = 3.75 OK Wmee = 141,204 Ib/ft of wall
Ultimate drained bearing capacity, g . Bearing Capacity Factors for Equations
1 Undrained Drained
Gur =Nt opN +2BN, g0 = 25614 pst N, 4216 N, 4216
g N, 29.44 N, 2944
U
Gars = F}T Qi = 10,246 psf N, 41.06 N, 41.06
Factor of Safety = 3.75 OK Eccentricity of Resultant Force Kern
e = 3.52 ft e<l/B = 478 ft




TranSystems ODOT D-8 JOB NUMBER 0121-3070.03

‘:f“?g.‘ SUBJECT Client
%ﬁ? D L Z Project  SCI823-0.00 Portsmouth Bypass SHEET NO. 1 OF 1
Item MSE Wall Stability COMP. BY JAN ~DATE  1/3/06
@DATE [-9 -0

US 23/ SR 823 - Ramp B (B-1108 with undercut) CHECKED BY

STABILITY OF MSE WALL
Wall Properties Foundational Soil Properties
i psf cohesion

deg friction angle

N
Assumptions: Ul

ymse = TR e A 1
3 Ground water; Dw=0.0' L = 287 feet Wr = psf traffic loading
L factor = ' i Length factor-range (0.7 - 1.0)

4 Traffic loading is neglacted in resisting forces

5
RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

Thrust: P, =Ka[% H* + wTH} |

|
K. = 0.33/ ' J_‘__

where; K =tan2(45—£) . s
‘ 2 EMBANKMENT /|
FILL o,
P, = 36,531 lbs per foot of wall S
'L 1

r

Resistance: P. =W (0.67)x) (Drained) }os

0.67 = 045 passge ey

where; MU= tar(¢

| (AASHTO, Bridge Design Manual, 303.4.1.1} /

067# Max. = Eﬁ,@ji{,
B, = 63,542  Ibs per foot of wall A
USE THIS VALUE
L |
P, = L(C) (Undrained)
P, = 0 1bs per foot of wall
Use Drained Value
2 Calculated Required Resistance Against Sliding is
FS :Fr FS = 1.74 FS = 1.50
RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces
TMusisting = 2026277 Io-ft sM = ?HLF]
resisting 2
T Movertuming 521,446  Ib-fi T HZ(E]WT ul 2
overturnirg a 2 3 2
M Calculated Required Resistance Against Overturning is
2 resisting _ _
FS = FS = 3.89 FS = 2.00

EM overlurnin g




¥Undrained - F.S. = 1,444

drgimes — 5.8, = 1.700

Seismic — F.S, = 1611

¥ F.S<L3, however per
ubdT BDM 204.6.2.1

Feguired F.S2l3 *Far all
other walls’. This does
not control the design.

MSE WALL EVALUATION FOR e
PROPOSED US 23 / SR 823 INTERCHANGE

RAMP B B-1108

WITH 3’ UNDERCUT PROJECT KuZE

DRAWN CHICD.

SCALE_TITLE_g1

SCALE_TTLE_§2

0121-3070.03




T SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
DI , z ’ Project SCIl 823-0.00 SHEET NO. 1 OF 1

Item Bearing Capacity COMP. BY JAN  DATE  1/3/06
US 23/ SR 823 - Ramp B (B-1109 no undercut) CHECKED BY ‘f /QM(] DATE | 4_-0 (o
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
|
\ |" YMsE = 120 pcf unit weight mse fill
,L.- I YroN = 120  pef unit weight foundation soil
EMBANKMENT /1
fLL et REIMEORCED c = 2000 psf cohesion undrained
T ZOKE ¢ = 0 deg. friction ang. undrained
e
T /’_ | H c' = 0 psf cohesion drained
,@-‘;-—-— o' = . 28 deg.  frictionang. drained
P By S
e
/, : ! 5 Loads and Parameters
AN\ ' NNV RN
____________________ (USRS N, -DUSPIR S FERESSS wt = 240 psf traffic loading
e —m— ——t D-
\ L=B = 328 fi length of mse block
W L factor = 0.8 Length factor-range (0.7 - 1.0)
, L D = gl fi embedment depth
Effective Bearing Pressure Dw = 0 ft groundwater depth
W, +Wse H+D = 41 fi .l
O =T 00 Oy = 6353 psf H = el height of wall
Ka = 0.33 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g . [ Pa = 13667 ft moment arm
1 rwt = 205 fi moment arm
= —+'B '
Gur =N AN A2V BN g = 10280 psf B = 2664 f
o = 57.6 pcf
_Yurr
Darr = FS Qaw = 4,112 psf
W, = 7,872 Ib/ft of wall
Factor of Safety = 1.62 No Good Wmse = 161,376 Ib/ft of wall
Ultimate drained bearing capacity, g . Bearing Capacity Factors for Equations
1 Undrained Drained
qur=¢NeAopNy + 2N, g = 12,828 pof N, 5.14 N, 25.80
N, 1.00 N, 14.72
_YuLr
Gatr T g Qae = 5131 psf N, 0.00 N, 1672
FS
Factor of Safety = 2.02 No Good Eccentricity of Resultant Force Kern
e = 3.08 fi e<lL/6 = 547 it




RN

@

SUBJECT  Client  TranSystems ODOT D9 JOB NUMBER 0121-3070.03
D L Z Project  SCI823.0.00 Portsmouth Bypass SHEET NO. 1 oF :
ftem  MSE Wall Stabilty COMP. BY JAN DATE 173008
cHeckeD BY 7RV oate /-9 -0 (p

US 23/ SR 823 - Ramp B (B-1109 no undercut)

Assumptions:

STABILITY OF MSE WALL

Wall Properti Foundational Soil Properties

dr

cohesion

1 Estimated height of embankment; H=3& H = § roet s ps
24 e Vmse = jEdetdis pef ¢ = & 2t . deg friction angle
L = 328 feet wr = 240 psf traffic loading

3 Ground water; Dw=0.0'
. Length factor-range (0.7 - 1.0)

4 Traffic loading is neglacted in resisting forces L factor = %%9

5
RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

Thrust: P =K, B— yH? + a)TH} \

|
E
1

!
where; K =tan’(45 - ﬂ) K, = 036 T
¢ ) EMBANKMENT :'_E
FILL [
P, = 39,852  lbs per foot of wall T
if 1
T — -
Resistance: P, = W(0.67)(,u) (Drained) [N
P — : o
where, M= tar(gﬁ) 0674 = 0.36 f—*"*:*"'
0.67 Max. = SHTO, Bridge Design Manual, 303.4.1.1} / L
P, = 56,482  Ibs per foot of wall b
USE THIS VALUE
f L i
P, =L(c) (Undrained)
P, = 65,600  Ibs per foot of wall
Use Drained Value
B Calculated Required Resistance Against Sliding is
FS =?’ FS = 142 FS = 150

RESISTANCE AGAINST OVERTURNING

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

L
EMres:‘Hing = }’HL[EJ

2 Mesisting = 2,646,566 Ib-ft
T My verturning 568,850  Ib-fi I VA @ ERv s E]HH ul &2
overturnig a 2ﬂ{ 3 T 2
SM Calculated Required Resistance Against Overturning is
e lE . pE w468 FS = 200

FS

=M

overturnin g




Undroined - F.S, = 1,686

Drained - F.S. = 1652

selsmle = F.X. = 1357

DRAWH: CHK'D.
MSE WALL EVALUATION FOR B
PROPOSED US 23 / SR 823 INTERCHANGE [smewis

RAMP B B-1109 SCALE_TME_g2

WITHOUT 5* UNDERCUT PROJECT NUMBER
0121-3070.03




P SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
Y DI , z ’ Project SCI 823-0.00 SHEET NO. 1 OF 1

ltem Bearing Capacity COMP. BY JAN  DATE  1/3/06
US 23/ SR 823 - Ramp B (B-1109 with undercut) cHeckeD BY —7 KV DATE [ -9 -0(o
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
Y YMSE = 120 pecf unit weight mse fill
YeDN = 115 pef unit weight foundation soil
EMBANKMENT .
FLL ¢ = 0 psf cohesion undrained
) = . 34  deg friction ang. undrained
T /e c' = {0 psf cohesion drained
¢’ = - 34 deg  friction ang. drained
P ———
Loads and Parameters
____________________ wt = 240 psf traffic loading
L=B = 287 ft length of mse block
L factor = . 0.7 Length factor-range (0.7 - 1.0)
| —— L D = g embedment depth
Effective Bearing Pressure Dw = 0 ft groundwater depth
W+ W, s H+D = 41 ft /
G = T T 0y = 6,837 psf H = ool ft height of wall
Ka = 033 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g .. T Pa = 13.667 ft moment arm
1 [ Wt = 20.5 ft moment arm
B N +—%'BN i
Gur=cNetopN + 27BN g = 25614 psf B = 2166 ft
v = 57.6 pef
_Yuir
a1t = "pg Qa. = 10,246 psf
W, = 6,888 lb/ft of wall
Factor of Safety = 3.75 OK Whee = 141,204 1b/ft of wall
Ultimate drained bearing capacity, g . Bearing Capacity Factors for Equations
1 Undrained Drained
qur=c¢ N 0N 45BN qur = 25614 psf N, 42.16 N, 4216
du N, 29.44 N, 2944
LT
a1 ="pg Qar = 10,246 psf N, 41.06 N, 41.06
Factor of Safety = 3.75 OK Eccentricity of Resultant Force Kern
€ = 3.52 ft e<L6 = 478 ft




T SUBJECT  Client  TranSystems ODOT D-9 JOB NUMBER 0121-3070.03

: : ? DL Z Project ~ SCI823-0.00 Portsmouth Bypass SHEET NOC. 1 OF 1

llem  MSE Wall Stability COMP. BY JAN DATE 1130068

US 23/ SR 823 - Ramp B (B-1109 with undercu) CHECKED BY’@ oate [-9-0

STABILITY OF MSE WALL

|
Assumptions: L/ { Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=3&” feet c = @ ipsf  cohesion
244 ga-tirtthebridge-t6-64F : =120 pef ¢ = deg friction angle

3 Ground water; Dw=0.0' L = 287 feet wp = R psf traffic loading
4 Traffic loading is neglacted in resisting forces L factor = Length factor-range (0.7 - 1.0)
5

RESISTANCE AGAINST SLIDING ALONG BASE

1 5 TRAFFIC LOADING
Thrust: P =K, E;/H +w, H
where; K =tan®(45— ﬂ) K, = 033
a 2 EMBANKMENT
FILL
P, = 36,531  lbs per foot of wall
T —— =t
Resistance: P, = W(0.67)(y) (Drained) f;_h__
P—
where; M= tar{qé) 067 = 0.45 ’,f———-t:-r'-
0.67p4 Max. = | (.55 {AASHTO, Bridge Design Manual, 303.4.1.1 ]
P, = 63,542 lbs per foot of wall h
USE THIS VALUE
| i L et |
P, = L(C ) (Undrained)
P, = 0 1bs per foot of wall
Use Drained Value
2 Calculated Required Resistance Against Sliding is
FS =;’— FS = 1.74 FS = 150
RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "0" (base of wall).
* Traffic loading is neglected in resisting forces
PMuiuing = 2026277 Io-ft S yHL(E ]
res:snng 2
TMoveruming = 521,446 Ib-ft sar ok L HY gl H
overiurnig a 2 3 r 2
S M Calculated Required Resistance Against Overturning is
FS = e FS = 3.89 FS = 2.0
=M

overturnin g




Undrained = F.8, = 1.763
Drained - F.S. = 1.626
Selsmic = F.8. = 15472

I
|

MSE WALL EVALUATION FOR

PROPOSED US 23 / SR 823 INTERCHANGE

RAMP B B-1109

WITH 3" UNDERCUT

DESIGNED: JAPPRV'D:

DATE:

SCALE_TITLE_jit

SCALE_TITLE_42

PROJECT KUMBER
0121-3070.03




JOB NUMBER 0121-3070.03

TN SUBJECT Client  TranSystems
D17 *

Project _SCI 823-0.00 SHEETNO. 1 OF 1
Item Bearing Capacity COMP. BY JAN  DATE  1/3/06
US 23 / SR 823 - Ramp B (TR-61 no undercu) creckep 8y —7 AAJoate (-9 —olo

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

TRAFFIC LOADING
| !
| |

! | I A |
T
EMBANKMENT
FILL
T —+
!
P—= .
. .
!
1

Effective Bearing Pressure
ppe i W, + Wyse
r ST De Ov = 6,353 psf
Ultimate undrained bearing capacity, g .
=cN +a,N +1 'BN,
Gur =T ORI TN qur = 12,828 psf
_ Quer
Qa1 = "pg Qar = 5,131 psf
Factor of Safety = 2.02 No Good

Ultimate drained bearing capacity, g ..

1
gyr=cN, + O'DNq + EVBM

qur = 12,828 psf
q ;
g Guir = 5,131 psf
Factor of Safety = 2.02 No Good

Soil Properties

YMSE = 120 - pef unit weight mse fill

Yeou = 120 pef  unit weight foundation soil
c = 0 psf cohesion undrained

o = 28 deg. friction ang. undrained

i = S psf cohesion drained

¢’ = 28 deg.  friction ang. drained

Loads and Parameters

wt = 240 psf traffic loading

L=B = 328 fi length of mse block

L factor = 0.8 Length factor-range (0.7 - 1.0)
D = Qs ft embedment depth

Dw = Pipaifi groundwater depth
H+D = 41 ft /

H = 41 ft height of wall

Ka = 0.33 ODOT BDM 204.6.2.1
[ Pa = 13667 ft moment arm

rwt = 205 ft moment arm

B' = 2664 ft

A = 57.6 pcf

W, = 7,872 Ilb/ft of wall

meE

1

161,376 1b/ft of wall

Bearing Capacity Factors for Equations

Undrained Drained

N, 25.80 N, 25.80

N, 14.72 N, 1472

N, 16.72 N, 1672
Eccentricity of Resultant Force Kern

e = 3.08 fi e<L/6 = 547 ft




iy SUBJECT Client  TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
%? D I [ Project  SC! 823-0.00 Portsmouth Bypass SHEET NO. 1 OF 1

[tem MSE Wall Stability COMP. BY JAN  DATE  1/3/06
US 23/ SR 823 -Ramp B (TR-61 no undercut) oreckep By T K| DATE (G- o(o
STABILITY OF MSE WALL
Assumptions: H ,\ Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H= H = di . 0 ipsf  cohesion
ig-aacHmed-ta FrdgeiseHppered-on-piles Ymse = eg friction angle
3 Ground water; Dw=0.0' L = psf traffic loading
4 Traffic loading is neglacted in resisting forces L factor Length factor-range (0.7 - 1.0)
5
RESISTANCE AGAINST SLIDING ALONG BASE
1, TRAFFIC LOADING
Thrust: P,=K,; EyH +w,H
where; K =tan’(45- ﬂ) K, = 036
a 2 EMBANKMENT
FILL
P, = 39,852  Ibs per foot of wall
————
Resistance: £, = W(0-67)(ﬂ) (Drained) ol
—_— P —» !
where; M = tar((é) 0671 = 0.36 ,’L"—"’_""
= ; i il 'L—_-—‘_—-
0.674 Max. 2035 {AASHTO, Bridge Design Manual, 303.4.1.1} :
P, = 56,482  lbs per foot of wall A
USE THIS VALUE
= E
P, =L(c) (Undrained)
P, = 0 Ibs per foot of wall
Use Drained Value
P Calculated Required Resistance Against Sliding is
FS =7§ FS = 142 FS = 1.0
RESISTANCE AGAINST OVERTURNING
* gummation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces
TMugsing = 2,646,566 Ib-ft sar = J,HL(!:)
re.ﬂsrmg 2
ZMovemlming - 568’850 lb-ﬁ ZJ\Joveri‘n'r.rmg = Ka l ]/HZ(EJ + w?'H E]
2 3 2
Calculated Required Resistance Against Overturning is
ZM resisting
FS = FS = 4.65 F§S = 2.00
ZMovertumirr g




Undrained - F.S, = 1.681

Drolned - F.S, = 1.760

Selsmic — F.8. = 1645

‘-.._...:';‘ /
DRAWH: CHK'D.
MSE WALL EVALUATION FOR L
PROPOSED US 23 / SR 823 INTERCHANGE [
RAMP B TR-61 sous e g2
WITHDOUT S’ UNDERCUT PRcuEC e
0121-3070.03




TR SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03

e, L%

%‘}D I , z ’ Project SCI 823-0.00 SHEET NOC. 1 OF 1
ltem Bearing Capacity COMP. BY JAN ~ DATE  1/3/06

US 23 / SR 823 - Ramp B (TR-61 with undercut) CHECKED BYM pAE [-9F ~0(

BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
1 l l YMSE = | 120 pcf unit weight mse fill
- 4 | / YEDN = 115  pef unit weight foundation soil
EMBANKMENT /| B y .
L So= REINEORCED El c = 0 psf cohesion undrained
L ZONE ) = 34 deg. friction ang. undrained
c' = 0  psf cohesion drained
o' = 34 deg friction ang. drained
Loads and Parameters
wt = 240  psf traffic loading
L=B = 287 ft length of mse block
L factor = 0.7 Length factor-range (0.7 - 1.0)
| P L D = 0 ft embedment depth
Effective Bearing Pressure Dw = 0 fi groundwater depth
W +W, H+D = 41 fi /
oy e L CNRE o = B ‘
v I —3e v = 6837 psf H = 41 ft height of wall
Ka = 033 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity. g .. T Pa = 13.667 f moment arm
1 [ Wt = 205 ft moment arm
= —v' N "
Qur=cNe+OpN 457 BN g = 25614 pst B = 2166 f
7! = 57.6 pcf
_ Quir
GarL FS qaw = 10,246 psf
W, = 6,888 Ib/ft of wall
Factor of Safety = 3.75 OK Whse = 141,204 1b/ft of wall
Ultimate drained bearing capacity, g .. Bearing Capacity Factors for Equations
1 Undrained Drained
qur = ¢'Ne + 0N, +§VBN:* Qur = 25,614 psf N, 42.16 N, 4216
5 N, 29.44 N, 29.44
Tare ;LST quir = 10,246 psf N, 41.06 N, 41.06
Factor of Safety = 3.75 OK Eccentricity of Resultant Force Kern
e = 3.52 ft e<lL/6 = 478 ft




TED SUBJECT Client TranSystems ODOT D-8 JOB NUMBER 0121-3070.03
D L Z Project _SCI 823-0.00 Portsmouth Bypass SHEET NO. 1 OF
Item MSE Wall Stability COMP. BY __JAN  DATE 113106
US 23/SR 823 - Ramp B (TR-61 with undercut) CHECKED BY Mﬂme -9-o,
STABILITY OF MSE WALL
Assumptions: Lf‘ [\ Wall Properties Foundatitil}al Soil Properties
c = i@ psf cohesion

1 Estimated helght of embankment H;Sci

3 Ground water; Dw=0.0'

i deg
psf

friction angle

traffic loading

4 Traffic loading is neglacted in resisting forces

Length factor-range (0.7 - 1.0)

5
RESISTANCE AGAINST SLIDING ALONG BASE

1 5 TRAFFIC LOADING
Thrust: P =K, —z—yH +w,H l l l
where; K =tan®(45- ﬂ) K, = 033
< 2 EMBANKMENT
FILL
P, = 36,531  Ibs per foot of wall
T ————
Resistance: , = (0.67)x) (Drained) L
P ———-*‘P__._J__'
where; MU= tar{gﬁ) 0674 = 0.45 r——u--“ ;
0.6744 Max. = [[10185 « (AASHTO, Bridge Design Manual, 303411} / |
By = 63, 542 Ibs per foot of wall e
USE THIS VALUE
f L
P, =L(c) (Undrained)
P, = 0 Ibs per foot of wall
Use Drained Value
P Calculated Required Resistance Against Sliding is
FS = Pr FS = 1.74 FS = 1.50

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

ZMresisting = 2’026’277 lb_ﬁ ZMresI.nmg = }/HL[—;_J
ZMoveIturning 52 1 ’446 lb-ﬂ ZMvvermmHg }’H [ J + wTH E]
3 2
SM Calculated Required Resistance Against Overturning is
FS = - resiig . FS = 3.89 FS = 200

overturnin g




Undrained — F.8. = 1667
Dralred = Fo = 1,703

seismic — F.S. = l6l2

DRAWN: CHK'D.
MSE WALL EVALUATION FOR — s
I : Z PROPOSED US 23 / SR 823 INTERCHANGE AT #1
7 D RAMP B TR-61 SCALE_TIE_g2
WITH 3’ UNDERCUT

0121-3070.03




SCI1-823-0.00 DLZ Job #: 0121-3070.03
JS 23/ SR 823 MSE Wall Evaluations -- Ramp C
Borings: B-1119 - B-1126, TR-46 - TR-48

Boring -- B-1119 Boring -- B-1119
MSE Height 44 Rg'd Calculated L=0.8H MSE Height 44 Rg'd Calculated L=0.7H
Bearing Capacity- UD 2.5 1.51 Bearing Capacity- UD 2.5 3.77
Bearing Capacity - D 2.5 272 Bearing Capacity - D 2.5 3.77
Sliding 1.5 1.56 Sliding 1.5 1.78
Overturning 2.0 5.12 Overturning 2.0 3.92
Undrained 1.8 1.86 Undrained 1.5 1.88
Drained 1.5 1.73 Drained 1.5 1.68
Seismic 1.1 1.63 Seismic 1.1 1.59
Comment: Comment: Undercut with 5' of ODOT 304
Boring -- B-1124 Boring -- B-1124
MSE Height 44' Rg'd Calculated L=0.8H MSE Height 44 Rq'd Calculated L=0.7H
Bearing Capacity-UD 2.5 0.91 Bearing Capacity-UD 2.5 3.77
Bearing Capacity - D 25 2.03 Bearing Capacity - D 2.5 3.77
Sliding 1.5 0.93 Sliding 1.5 1.75
Overturning 2.0 4.69 Overturning 20 3.92
Undrained 1.5 2.81 Undrained 1.5 1.87
Drained 1.5 1.63 Drained 1.5 1.82
Seismic 1.1 1.55 Seismic 1.1 1.74
Comment: Global Stability was performed with actual Comment: Undercut with 5° of ODOT 304
proposed wall hieght Global Stability was performed with actual
proposed wall hieght
Boring -- B-1120/ 21 Boring -- B-1120 / 21
MSE Height 44 Rq'd Calculated L=0.8H MSE Height 44' Rg'd Calculated L=0.7H
Bearing Capacity- UD 2.5 1.89 Bearing Capacity-UD 2.5 3.77
Bearing Capacity - D 2.5 2.03 Bearing Capacity - D 2.5 3.77
Sliding 1.5 1.43 Sliding 1.5 1.75
Overturning 2.0 4.69 Overturning 2.0 3.92
Undrained 1.5 1.39 Undrained 1.5 1.42*
Drained 1.5 1.66 Drained 1.5 1.63
Seismic 1.1 1.56 Seismic 1.1 1.54
Comment: Comment: Undercut with 5' of ODOT 304

*F.8.<1.5, However per ODOT BDM
204.6.2.1 required F.S.>1.3 "For all other
walls". This does not control the design.

Boring -- TR-47 Boring -- TR-47

MSE Height 44 Rqg'd Calculated L=0.8H MSE Height 44' Rqg'd Calculated L=0.7H
Bearing Capacity- UD 2.5 121 Bearing Capacity-UD 2.5 3.77
Bearing Capacity - D 25 272 Bearing Capacity - D 2.5 3.77
Sliding 1.5 1.56 Sliding 1.5 1.75
Overturning 2.0 5.12 Overturning 2.0 3.92
Undrained 1.5 1.65 Undrained 1.5 1.67

> |Drained 1.5 1.53 Drained 1:8 1.50

<] Seismic 1.1 1.45 Seismic 1.1 1.42

Comment: Comment: Undercut with 5' of ODOT 304



T SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
@ D L Z Project SCI823-0.00 SHEET NO. 1 OF 1
Item Bearing Capacity COMP. BY JAN  DATE  1/3/06
US 23/ SR 823 - Ramp C (B-1119 no undercut) CHECKED BY‘W DATE (-G - 2(

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

TRAFFIC LOADING
! YMSE = 120 pef unit weight mse fill
YeoN = 125 pcf  unit weight foundation soil
EMBA:T - c 2 2000 psf cohesion undrained
o = 0  deg. frictionang undrained
T fprt &t = 0 opsf cohesion drained
] ¢’ = 30 deg. friction ang. drained
B :
L sl
',‘___,_T_._ Loads and Parameters

-------------------- wt = 240  psf traffic loading
L-B = 352 ft length of mse block
L factor = = 0.8 Length factor-range (0.7 - 1.0)
. ~- L D = SEali ft embedment depth
Effective Bearing Pressure Dw = | ft groundwater depth
W, + Wy H+D = 44 fi v
T = pans Oy = 6,789 psf H = 4 f height of wall
Ka = 0.33 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g .. T Pa = 14.667 ft moment arm
1  wt = 22 fi moment arm
= +— IB '
qur=cN+ 0N+ VBN, = 10280 pst B = 2862 fi
7! = 57.6 pcf
_ Gy
Qa1L™ g Qoo = - 4,110 pef
W, = 8,448 1b/ft of wall
Factor of Safety = 1.51 No Good Wnse = 185,856 Ib/ft of wall
Ultimate drained bearing capacity. g .. Bearing Capacity Factors for Equations
1 Undrained Drained
Gur=C¢'Ne+ N, + EyBN? quur = 18,463 psf N, 5.14 N. 30.14
N, 1.00 N, 18.40
_Yurr
da1.="pg Quir = 7,385 psf N, 0.00 N, 2240
Factor of Safety = 2.72 OK Eccentricity of Resultant Force Kern

e = 329 fi e<L6 = 5.87 ft




TranSystems ODOT D-9

JOB NUMBER

SCI1823-0.00 Portsmouth Bypass

SHEET NO.

TED SUBJECT Client
@D I { 2 ‘ Project
Item

MSE Wall Stability

COMP. BY

0121-3070.03

1
JAN

OF
DATE

1/3/06

US 23/ SR 823 - Ramp C (B-1119 no undercut)

CHECKED BY @ DATE  /~9-o(,

STABILITY OF MSE WALL

Assumptions: “/L/\

Foundational Soil Properties
1 Estimated height of embankment; H;’zﬂf ’

T

oty

cohesion

psf
cg
psf

friction angle

240

3 Ground water; Dw=0.0' traffic loading

4 Traffic loading is neglacted in resisting forces Length factor-range (0.7 - 1.0)

5
RESISTANCE AGAINST SLIDING ALONG BASE
1 5 TRAFFIC LOADING
Thrust: P, =K, E;fH +aw,H | X '
1 l l l _
where; K =tan”(45 _f) K, = 033 i
2 2 EMBANKMENT /|
. O REINFORCED
P, = 41,818  1Ibs per foot of wall fr=y
F‘ ‘
T — oo
Resistance: P, =W (0.67{x) (Drained) S
R
where; U= tar{¢) 0.674 = 0.39 /I——"“I;""
0.674 Max. = i 35 {AASHTO, Bridge Design Manual, 303.4.1.1} ‘ff !
P, = 65,050  Ibs per foot of wall A \
USE THIS VALUE
]
P, = L(c) (Undrained)
P = 70,400  lbs per foot of wall
Use Drained Value
5 Calculated Required Resistance Against Sliding is
i == FS = 156 FS = 1350

RESISTANCE AGAINST OVERTURNING

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

ZMresist‘ing = 3,27] ,066 lb'ﬁ ZMresi.sring = yHL[%J
TMoweruming = 638,880 Ib-t EM i = Ko l,,m(ﬁ}r o H E)
2 3 2
SAM Calculated Required Resistance Against Overturning is
FS = =77 e FS = 512 FS = 200

overturnin g




Seismic - F.S,

Undroined - F.S.

Drained - F.S,

= 1,728
= 1.628

1.835

MSE WALL EVALUATION FOR

PROPOSED US 23 / SR 823 INTERCHANGE
RAMP C B-1119

WITHOUT 35” UNDERCUT

DRAWN:

CHK'D.

IAPPRY"D:

DATE:

SCALE_TITLE_§1

SCALE_TITLE_g2

PROJECT NUMBER

0121-3070.03




Client  TranSystems JOB NUMBER 0121-3070.03

Project SCI 823-0.00 SHEET NO. 1 OF 1
Item Bearing Capacity COMP. BY JAN  DATE  1/3/06
US 23 / SR 823 - Ramp C (B-1119 with undercut) CHECKED BY ~ /4K DATE (-9 - Lo
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
j YMSE = 120 pef unit weight mse fill
i",___ YrDN = 115 pef unit weight foundation soil
NKMENT /|
EMBAHLLM = c = e s psf cohesion undrained
[ ¢ = 34 deg. friction ang. undrained
. - L
T i c' = 0 psf cohesion drained
,L-—}——- o' = 34 deg friction ang. drained
P ey
S
PR [ Loads and Parameters
3 : N\
____________________ wt = | 240 psf traffic loading
L=B = 308 ft length of mse block
L factor = | 0.7 Length factor-range (0.7 - 1.0)
; | ====% D = HEEREE ft embedment depth
Effective Bearing Pressure Dw = il ft groundwater depth
W, + Wy H+D = 4 £
T e Oy = 7,303 psf H = e ft height of wall
Ka = 0.33 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g . T Pa = 14667 ft moment arm
| r wt = 22 ft moment arm
= +— ! 1
Guur = eN, + 0N, 2 ¥ BNr qQur = 27,529 psf B = 23.28 fi
7' = 57.6 pcf
_Huir
a1t = "po Quu = 11,012 psf
W, = 7,392 1b/ft of wall
Factor of Safety = 3.77 OK Wmee = 162,624 Ib/ft of wall
Ultimate drained bearing capacity. g .. Bearing Capacity Factors for Equations
1 Undrained Drained
Guir = ¢ Ne +0pN, +§?’BNr qur = 27,529 psf N, 42.16 N, 42.16
N, 29.44 N, 29.44
_Yuit q _ N N
Gari FS aL = 11,012 psf 7 41.06 v 41.06
Factor of Safety = 3.77 OK Eccentricity of Resultant Force Kern
e = 3.76 ft e<L/i6 = 513 ft




N SUBJECT Client  TranSystems ODOT D-8 JOB NUMBER 0121-3070.03
L D L Z Project  SCI 823-0.00 Portsmouth Bypass SHEET NO. 1 OF 1
Item MSE Wall Stability COMP. BY JAN DATE  1/3/06
US 23 /SR 823 -Ramp C (B-1119 with undercut) CHECKED BY ’77{/% DATE  /-9- Oz

STABILITY OF MSE WALL
Assumptions: L/l—{ l' Wall Properties Foundational Soil Properties
1 Esilmated he|ghi of embankment H)S( : :

5 psf cohesion

240 psf traffic loading
Length factor-range (0.7 - 1.0)

| deg friction angle

= --mllll!liu\q: 88

3 Ground water; Dw=0.0'

e
3
1

4 Traffic loading is neglacted in resisting forces
5
RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

Thrust: P, =Ka[%yH2 +a)TH}

where; K =tan2(45—£) K, = 033
. EMBANKMENT

P, = 41,818 Ibs per foot of wall Flke

Resistance: F, = W(0.67)(,u) (Drained) Lol

where; 1 = targ 0674 = 045 "
0.67 Max. = 05 FT?{AASHTO Bridge Design Manual, 303.4.1.1} If'—-_j_b
P, = 73, 181 Ibs per foot of wall b
USE THIS VALUE
| L 1
F = L(C) (Undrained)
P, = 0 1bs per foot of wall
Use Drained Value
, Calculated Required Resistance Against Sliding is
K= F’ FS = 175 FS = 1.50

a

RESISTANCE AGAINST OVERTURNING

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

ZNlresisring = 2,504,410 Ib-fi ZM,EH.SH."E = }/HL[—LQ-"]
ZMgvemmmg = 63 3,880 Ib-ft ZMo\crmmng K |: }’HZ(H}%* a)yH(ﬁJ}
3 2
SM Calculated Required Resistance Against Overturning is
FS = =77 e FS = 3.9 FS = 2.00

overturnin g




Undrained
Drained -

Seismic -

- F.S. = 1.883
o = 1679
P = 1290

\DLZ

MSE WALL EVALUATION FOR

DRAWN: CHICD.

DESIGRED: |APPRY'D:

PROPOSED US 23 / SR 823 INTERCHANGE |oo

RAMP C B-1119
WITH 3 UNDERCUT

SCALE_TITLE_§1

SCALE_TITLE_§2

0121-3070.03




Client  TranSystems JOB NUMBER 0121-3070.03

Project SCI 823-0.00 SHEET NO. 1_ OF 1
ltem Bearing Capacity COMP. BY JAN  DATE  1/3/06
US 23/ SR 823 - Ramp C (B-1124 no undercut) CHECKED BY —TRYJK DATE (~9-o(,
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
‘ ) YMSE T 120 pcf  unit weight mse fill
bl YrDN = 425" pcf unit weight foundation soil
EMBANKMENT /| e :
L i REINEORCED c = 1200 psf cohesion undrained
/ 1‘ ZONE b = 0 . deg. friction ang. undrained
T - H c' = 0 psf cohesion drained
,"——-1:—-— o' = . 28  deg. friction ang. drained
Eh I g e
.
""*_'"E_" ‘ 4 Loads and Parameters
N ! 1 \1 \ j \‘T\
____________________ RPN CRSEL, < EPEHE S, (e wt = 240 psf traffic loading
e — — D-
E L=B = 352 fi length of mse block
W Lfactor = 08 Length factor-range (0.7 - 1.0)
— L D = 0 ft embedment depth
Effective Bearing Pressure Dw = 0 ft groundwater depth
W+ W,y mp = 4 8 v
g, = I —2e Oy = 6,789 psf H = [fihddebi fi height of wall
Ka = 033 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g ., [ Pa = 14.667 ft moment arm
I [ Wt = 22 ft moment arm
=cN + +—y'BN, |
Guur =N+ N VBN = 6168 pst B = 2862 f
7' = 57.6 pcf
_Yurr
qarr FS Qa, = 2,467 pSf
W, = 8,448 Ib/ft of wall
Factor of Safety = 0.91 No Good Wmnse = 185,856 Ib/ft of wall
Ultimate drained bearing capacity. g .., Bearing Capacity Factors for Equations
1 Undrained Drained
Gur =N+ 0N 27BN, g0 = 13,782 pst N, 5.14 N, 2580
N, 1.00 N, 14.72
_ Yurr q _ N N
Qare =" ML = 5513 psf g 0.00 , 1672
Factor of Safety = 2.03 No Good Eccentricity of Resultant Force Kern
e = 329 ft e<LiB = 587 ft




N SUBJECT Client TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
@ D I { Project ~ SCI823-0.00 Portsmouth Bypass SHEET NO. 1 OF 1
Item MSE Wall Stability COMP. BY JAN  DATE  1/3/06

cHeckeDBY ~7 A DATE |-G - |y

US 23/ SR 823 - Ramp C (B-1124 no undercut)

STABILITY OF MSE WALL

Assumptions: Yy ! Wall Prope Foundational Soil Properties
1 Estimated height of embankment; H536 H ; ¢ =i cohesion
A easstmerHiTatiTeBHtge TSSupporEd Pmse = o = L friction angle
3 Ground water; Dw=0.0' L = @; = 240 psf traffic loading
L factor Length factor-range (0.7 - 1.0)

4 Traffic loading is neglacted in resisting forces

5
RESISTANCE AGAINST SLIDING ALONG BASE

1 3 TRAFFIC LOADING
Thrust: P, =K, —z—yH +o,H
|
where; K =tan?’(45 - ﬂ) K, = 036 Ao
4 2 EMBANKMENT /|
FILL /
P, = 45,619  lbs per foot of wall T
.." !
T — ]
Resistance: £, = W(O.G’?)(p) (Drained) S
g I B
where; 4= tar(¢) 0674 = 036 ,f'——“-"‘*:*"'
0.674 Max. = {AASHTO, Bridge Design Manual, 303.4.1.1} / |
P, = 65,050  Ibs per foot of wall h
Use Undrained Value
T L
P.=L(c) (Undrained)
P, = 42240  lbs per foot of wall
USE THIS VALUE
B Calculated Required Resistance Against Sliding is
ES :FL FS = 093 FS = 150

RESISTANCE AGAINST OVERTURNING

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

XMresisting = 3,271,066 b-ft ZMre“_mng = yHL[%j
17— 696,960 b M i = Ko 278 2 o 2
2 3 2
SAM Calculated Required Resistance Against Overturning is
FS = e FS = 4.69 FS = 2.00

ZM overturnin g




Drained

Seismic

= Fas

= F&

Undroained - F.S.

= 2.806

lLee?7

Ll

MSE WALL EVALUATION FOR

DATE:

CHICD.
DESIGNED:  |APPRY'D:
1

PROPOSED US 23 / SR 823 INTERCHANGE [soumig

RAMP C B-1124
WITHOUT 3 UNDERCUT.

SCALE_TMLE_§2

0121-3070.03




) SUBJECT Client  TranSystems JOB NUMBER 0121-3070.03
DLZ Project SCI 823-0.00 SHEETNO. 1 OF 1

ltem Bearing Capacity COMP. BY JAN  DATE  1/3/08

US 23/ SR 823 - Ramp C (B-1124 with undercut) CHECKED BY ] KM/ DATE |-G~ ot

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

TRAFFIC LOADING

) ' YMSE = 120 pef unit weight mse fill
j___ YeDN = 415 pef unit weight foundation soil
EMBANKMENT /| : . .
i ety = 0  psf cohesion undrained
I ¢ = 34 deg.  friction ang. undrained
T i l c' = 00 psf cohesion drained
5 L_-—h-— o' = | 34 deg. friction ang. drained
i
e
f,’ i Loads and Parameters
3 ’ 3 ;
____________________ wt = | 240  psf traffic loading
L=B = 308 ft length of mse block
L factor = = 6.7 Length factor-range (0.7 - 1.0)
L D = 0 fi embedment depth
Effective Bearing Pressure Dw = RS f _groundwater depth
W, + Wt H+D = N
o, = ——L - o = 7,303 psf H = 44  ft height of wall
Ka = 0.33 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g .. [ Pa = 14.667 ft moment arm
| r wt = 22 fi moment arm
= +— 'B "
Guir =N, + JDN? 2 y'BN, Qur = 27,529 psf B = 2328 f
7' = 57.6 pcf
_Yuir
1411~ g Qur = 11,012 psf
Wi = 7,392 1b/ft of wall
Factor of Safety = 3.77 OK Wmse = 162,624 1b/ft of wall
Ultimate drained bearing capacity, g .. Bearing Capacity Factors for Equations
1 Undrained Drained
Gur=C¢NAopN 42BN, g0 = 27529 psf N, 42.16 N, 42.16
N 29.44 N, 29.44
_Yuir 4
9a="pg Qar = 11,012 psf N, 41.06 N,  41.06
Factor of Safety = 3.77 OK Eccentricity of Resultant Force Kern

e = 3.76 f e<lit = 513 ft




TER SUBJECT Client TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
@D I { 2 ' Project ~ SCI 823-0.00 Portsmouth Bypass SHEET NO. 1 OF 1

Iltem MSE Wall Stability COMP. BY JAN  DATE 113/06
US 23/ SR 823 - Ramp C (B-1124 with undercut) CHECKED BY "E? E Z& DATE /~§ ~9(
STABILITY OF MSE WALL
|
Assumptions: 4y Wall Properties _ Foundational Soil Properties
1 Estimated height of embankment; H=36 H =l c : cohesion
e A AN TS SO HE g-0R-Pile Vmse = P = ] friction angle
3 Ground water; Dw=0.0' _ L = Wr = 240  psf traffic loading
4 Traffic loading is neglacted in resisting forces L factor Length factor-range (0.7 - 1.0)
5
RESISTANCE AGAINST SLIDING ALONG BASE
L .. TRAFFIC LOADING
Thrust: P =K, E}H + o H [
Py
where; K =tan? (45 - ﬂ) K, = 033 i
a 2 EMBANKMENT /|
FILL /o
B, = 41,818  1bs per foot of wall B
4" !
T F-— I‘—‘"
Resistance: F, = W(0-67)(ﬂ) (Drained) .
Py ol
where; 4 = tan(g) 0674 = 045 i
0.67p4 Max. = W‘“"?’fﬁﬁﬁj{msmo, Bridge Design Manual, 303.4.1.1} !
P = 73,181 Ibs per foot of wall h
USE THIS VALUE
L
P, =L(c) (Undrained)
P = 0 Ibs per foot of wall
Use Drained Value
B Calculated Required Resistance Against Sliding is
HSsmi—s FS = 175 FS = 150
£,
RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces
TMuising = 2,504,410 Ib-fi M VHLFJ
resisting 2
}:Moven'uming - 63 8’880 1b-ft ZMovermmI:g = Ka l}’Hz(ﬁ + a)TH '_IE'{
2 3 2
SAM Calculated Required Resistance Against Overturning is
FS = resil’e . FS = 3.92 FS = 200
ZMovertumin g




Undrained - F.S. = 1.867
Drolned - F.S8. = 1817
Seismic - F.S, = 1.736
DRAWN: CHK'D.
MSE WALL EVALUATION FOR DESKGHED: _ |APPRV'D:
PROPOSED US 23 / SR 823 INTERCHANGE :::_m_“
RAMP C B-1124 SCALE_TTLE_42
WITH 5 UNDERCUT PROJECT NUMBER
0121-3070.03




T SUBJECT Client TranSystems JOB NUMBER 0121-3070.03
}?D I z : Project  SCI823-0.00 SHEET NO. 1 OF 1

Item Bearing Capacity COMP. BY JAN  DATE  1/3/06
US 23/ SR 823 - Ramp C (B-1120-21 no undercut) CHECKED BY 7 AV DATE [-9 ~ 0
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
i i 1 ymse = 120 pef  unit weight mse fill
'L__ YFDN = 4425 pef unit weight foundation soil
ENT /i
EMB’:I\::LM e REINFORCED c = 2500 psf cohesion undrained
’,""}"‘” ZOKE o = 0 deg. friction ang. undrained
r—"f—"‘
T /’ ! H c' = BEOR psf cohesion drained
JARENEENS o' = 28 deg frictionang. drained
P et : -
," | | 5 Loads and Parameters
3 ! L \ R ﬂr \T\ > ”
____________________ SRS IR, <SS SN FUPHPRE: wt = 240  psf traffic loading
g—=— | D-
| L=B = 352 ft length of mse block
W L factor = 0.8 Length factor-range (0.7 - 1.0)
L D = e ft embedment depth
Effective Bearing Pressure Dw = 00 ft groundwater depth
= WI’VI-;-WMSE ) H+D = 44 ﬁ/ .
T o Ov = 6,789 psf H = 44  ft height of wall
Ka = 033 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g .. [ Pa = 14.667 ft moment arm
. 1 r wt = 22 ft moment arm
Qur=cNe+opN +27 BN, = 12,850 psf B' = 2862 f
7! = 57.6 pcf
_Yuer
darL FS Qar = 5,140 psf
W, = 8,448 Ib/ft of wall
Factor of Safety = 1.89 No Good Wnee = 185,856 Ib/ft of wall
Ultimate drained bearing capacity, g ., Bearing Capacity Factors for Equations
1 Undrained Drained
qur=c'Ne+ opN + 21BN, g0 = 13,782 psf N, 5.14 N. 2580
N, 1.00 N, 1472
_Yuer q _ N N
daL= pg AL = 5513 psf . 0.00 y 16.72
Factor of Safety =  2.03 No Good Eccentricity of Resultant Force Kern
e = 3.29 ft e<l/B = 587 ft




T SUBJECT Client TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
D I { 2 ‘ Project  SCI823-0.00 Portsmouth Bypass SHEET NO. 1 OF 1

ltem MSE Wall Stability COMP. BY JAN  DATE  1/3/06

US 23 /SR 823 - Ramp C (B-1120-21 no undercul) cHeckeD BY A DATE /-9 —oq

STABILITY OF MSE WALL
Assumptions: oYy 1 Wall Propert

ies

H = cohesion
b Ymse = Bt | friction angle
3 Ground water; Dw=0.0' L = wr = 240 psf traffic loading
4 Traffic loading is neglacted in resisting forces L factor Length factor-range (0.7 - 1.0)
5
RESISTANCE AGAINST SLIDING ALONG BASE
1 5 TRAFFIC LOADING
Thrust: P, =K, EyH +o.H
where; K =tan?(45 _f) K. = 038
g 2 EMBANKMENT
FILL
P, = 45,619  Ibs per foot of wall
T ——F——
Resistance: F, = W(0-67)(#) (Drained) [
P
where; MU= tar(¢) 0674 = 036 e e
0.6744 Max. = gg: {AASHTO, Bridge Design Manual, 303.4.1.1}
P, = 65050 Ibs per foot of wall h &
USE THIS VALUE
L |
B = L(C ) (Undrained)
P, = 88,000 1bs per foot of wall
Use Drained Value
P Calculated Required Resistance Against Sliding is
FS =-PL FS = 143 FS = 150
RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces
TMusing = 3,271,066 Ib-ft M. = J,HL[%
resisting 2
zI\'/lmnzr'curn'mg = 696,960  Ib-ft =M =K _1" H? E + . H E
overturning a 2 3 T 0
SAM Calculated Required Resistance Against Overturning is
FS = rAWE . FS = 4.69 FS = 200
>M

overtwrnin g




Undrained - F.S, = 1,388

Drained - F.S, = 1.659
Seismic - F.S, = 1,963

\

DRAWN: CHICD,
MSE WALL EVALUATION FOR Lt pepave:
PROPOSED US 23 / SR 823 INTERCHANGE IS
RAMP C B-1120-21 SCALE_TTLE_g2

WITHOUT 3’ UNDERCUT PROJECT HUMBER
0121-3070.03




Client  TranSystems

Project SCI 823-0.00

gﬁnDI Z SUBJECT

ltem Bearing Capacity

US 23/ SR 823 - Ramp C (B-1120-21 with undercut)

JOB NUMBER 0121-3070.03
SHEET NO. 1 OF 1
COMP. BY JAN  DATE  1/3/06

CHECKED BY T A&7/ K/ DATE /<9~ 5(,

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

TRAFFIC LOADING

EMBANKMENT
FILL

. = L
Effective Bearing Pressure
_ W AW
g, = TZe— Ov = 17,303 psf

Ultimate undrained bearing capacity, g ..

1,
QULT=CM+O-DN9+E}/BM

Quur = 27,529 psf

_Gur
Dare = FS Qae = 11,012 psf
Factor of Safety = 3.77 OK

120

YMSE pef unit weight mse fill

YEDN = S544b5 pcf unit weight foundation soil
c = 0 psf cohesion undrained

0 = 34 deg. friction ang. undrained

c' = 0 psf cohesion drained

o' = 34  deg. friction ang. drained

Loads and Parameters

wt = | 240 psf traffic loading
=B = 308 fi length of mse block
L factor = 0.7 Length factor-range (0.7 - 1.0)
D = 0 fi embedment depth
Dw = 0 f groundwater depth
H+D = 44 ft
H = 44 fi height of wall
Ka = 0.33 ODOT BDM 204.6.2.1
[ Pa = 14.667 ft moment arm
r wt = 2 ft moment arm
B = 2328 ft
7' = 57.6 pcf
Wi = 7,392 Ib/ft of wall
Wmse = 162,624 1b/ft of wall

Ultimate drained bearing capacity. g ..

1
qur=c N, + O'DNq +§}'BM

Quur = 27,529 psf

_Guir q _
iy = FS ab = 11,012 psf
Factor of Safety = 3.77 OK

Bearing Capacity Factors for Equations

Undrained Drained

N, 42.16 N, 42.16
N, 29.44 N, 29.44
N, 41.06 N, 41.06

Eccentricity of Resultant Force
e = 3.76 ft

Kern
e<lL/B =

513 ft




TEN SUBJECT Client TranSystems ODOT D-9
E@D I { Project ~ SCI823-0.00 Portsmouth Bypass
ltem MSE Wall Stability

US 23/ SR 823 -Ramp C (B-1120-21 with undercut)

JOB NUMBER 0121-3070.03
SHEET NO. 1 OF 1
COMP. BY JAN  DATE  1/3/06

checkeDBY T RN DATE /-9 ~o ¢,

STABILITY OF MSE WALL
i

Assumptions:

1 Estimated height of embankment; H;Sqﬂ

—uaiai Hed

3 Ground water; Dw=0.0'

4 Traffic loading is neglacted in resisting forces

cohesion
e friction angle
240

psf traffic loading

Length factor-range (0.7 - 1.0)

RESISTANCE AGAINST OVERTURNING

5
RESISTANCE AGAINST SLIDING ALONG BASE
1 ., TRAFFIC LOADING
Thrust. P =K, E;_/H +aw.H
|
where; K =tan®(45 - ﬂ) K, = 033 4,
= 3 EMBANKMENT /|
FILL !
P, = 41,818  lbs per foot of wall T
J'F !
T f’—i =
Resistance: b, = W(0.67)(,u) (Drained) Lol o
P A -
where; M= tar(qzﬁ) 0674 = 045 e
06714 Max. = 0555 " (AASHTO, Bridge Design Manual, 303.4.1.1} !
P, = 73,181 Ibs per foot of wall A
USE THIS VALUE
L 1
P, =L(c) (Undrained)
P, = 0 Ibs per foot of wall
Use Drained Value
7 Calculated Required Resistance Against Sliding is
FS:? FS = 175 FS = 150

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

overturnin g

L

ZI\/Iresisting = 25504:410 Ib-ft ZM,_“,.S,MS = yHL(E]
TMovernmig = 638,880  Ib-ft SM e = K| = sz[£] + o H Ej
2 3 2
SM Calculated Required Resistance Against Overturning is
FS = T e FS = 392 FS = 2.00




¥Uncdrained — F.S. = 1418

Drained - F.S. = 1628

Selsmic — F.S, = 1542

¥F.S<1.3, however per
ODOT BDM 204.6.2.1
required F.S>1.3 “For all
other walls’. This does
not control the design.

DRAWN: CHIC'D.
MSE WALL EVALUATION FOR ey e
PROPOSED US 23 / SR 823 INTERCHANGE (s
RAMP C B-1120-21 o gz
WITH 5’ UNDERCUT I—

0121-3070.03




T SUBJECT  Client TranSystems JOB NUMBER 0121-3070.03
%?DI ' z ’ Project SCI 823-0.00 SHEET NO. 1 OF 1

Item Bearing Capacity COMP. BY JAN DATE  1/3/06
US 23/ SR 823 - Ramp C (TR-47 no undercut) checkep BY T K DATE /~F ~0(o
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
‘ Yuse = 120 pef  unit weight mse fill
YFDN = 25 & pof unit weight foundation soil
MBANKMENT i
E :LK:VI c = 2000 psf cohesion undrained
) = 0 deg frictionang. undrained
T / c' = 0. psf cohesion drained
- o' = - 30 deg friction ang. drained
C—— :
'1‘
F: Loads and Parameters
~ . " "
e wt = 240 psf traffic loading
L=B = 352 fi length of mse block
L factor = | 0.8 Length factor-range (0.7 - 1.0)
L D = o fi embedment depth
Effective Bearing Pressure Dw = ft /g,roundwater depth
W+ W, H+D = 44 ft
o = 1 MSE _ : X
v -9 Oy = 6,789 psf H = 44 ft height of wall
Ka = 033 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g .. [ Pa = 14.667 ft moment arm
| M wt = 22 f moment arm
Guir = N, +0pN, +—2_}/ BN, qur = 10,280 psf B = 2862 ft
gt = 57.6 pcf
_Huir
darr = pg qur = 4,112 psf
W, = 8,448 Ib/ft of wall
Factor of Safety = 1.51 No Good Wmse = 185,856 lb/ft of wall
Ultimate drained bearing capacity, g .. Bearing Capacity Factors for Equations
. 1 Undrained Drained
Gur =N+ N+ 51BN, g0 = 18,463 psf N, 5.14 N, 30.14
N, 1.00 N, 18.40
_Quir
a1~ ﬁ' Qae = 7,385 pSf N—;« 0.00 Nﬂ,‘ 22.40
Factor of Safety = 2.72 OK Eccentricity of Resultant Force Kern
e = 329 ft e<L/6 = 587 ft




Ty SUBJECT Client  TranSystems ODOT D-9 JOB NUMBER
D I / 2 , Project  SCI823-0.00 Portsmouth Bypass SHEET NO.
ltem MSE Wall Stability COMP. BY

US 23/ SR 823 - Ramp C (TR-47 no undercut)

0121-3070.03

1

JAN

OF
DATE

113106

creckensy T K] oate |-9- ol

STABILITY OF MSE WALL

Assumptions: oy - Wall Properties
1 Estmated heigt of embankment; H3340) H =/  feet
& et TS Vmse = pef
3 Ground water; Dw=0.0' L = 352 feet
4 Traffic loading is neglacted in resisting forces L factor = g

Foundatmnal Soﬂ Propemes

240
Length factor-range (0.7 - 1.0)

cohesion
friction angle
traffic loading

5
RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

Thrust: E =Ka|:%yH2 +a)TH}
! |

where; K = tan? (45 — f) K, = 033 i
. EMBANKMENT /|

!
[}
FILL ;o
]
1

P, = 41,818  Ibs per foot of wall /

————

T —f——
(Drained) N
P —— 1

Resistance: P, = W(0-67)(,U)

| 1
|

where; = tan(g) 0.67L = 039 fr—rien
0.6714 Max. = g%z%; | {AASHTO, Bridge Design Manual, 303.4.1.1} i/f——-_é——-
P, = 65,050  Ibs per foot of wall A
USE THIS VALUE
. L ]
P, = L(c) (Undrained)
P = 70,400  Ibs per foot of wall
Use Drained Value
n Calculated Required Resistance Against Sliding is
JEl = R FS = 156 FS = 150

RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).

* Traffic loading is neglected in resisting forces

ZMresisting = 3,271,066 Ib-ft Z‘,Mrens”ng = }/HL(%]
¥ Muertuming 638,880  Ib-fi Mo = [ 1 sz[ : J . wTH( % ﬂ

SAM Calculated Required Resistance Against Overturning is
FS = STV, e - F§ = Ed2 FS = 2.00

overturnin g




Undroined — F.S, = 1654
Drained - F.S, = 1532
Seismic = F.S. = 1,445

DRAWH: CHICD,

MSE WALL EVALUATION FOR e
‘3 PROPOSED US 23 / SR 823 INTERCHANGE [smmig
RAMP C TR-47 soAE_TmE_g2

WITHOUT 3’ UNDERCUT B

0121-3070.03




Te SUBJECT  Client _ TranSystems JOB NUMBER 0121-3070.03
%ﬁD I z ! Project SCI 823-0.00 SHEETNO. 1 OF 1

ltem Bearing Capacity COMP. BY JAN  DATE  1/3/06
US 23/ SR 823 - Ramp C (TR-47 with undercut) CHECKED BY ~/ i}/f/\ DaTE / ~§ -0
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soail Properties
TRAFFIC LOADING
T v R YMSE = | ‘l-I_ZCJ pef unit weight mse fill
ff:___ YFDN = 415 pef unit weight foundation soil
MENT /| A
EMBA:II:L s REINEORCED c = 0. psf cohesion undrained
N ZONE ) = 34 | deg. friction ang. undrained
= S
T f/_ ' H c' = 0  psf cohesion drained
e ¢’ = 34 deg frictionang.  drained
P sl i
]
/f ; | - Loads and Parameters
3 R o HP NN N . .
____________________ wt = 240 psf  traffic loading
e —m— —m D-
| L=B = 308 fi length of mse block
W L factor = = 0.7 Length factor-range (0.7 - 1.0)
— L D = e ft embedment depth
Effective Bearing Pressure Dw = g ft groundwater depth
W +W, H+D = 44  ft
o =R & g ,
v LD v = 7,303 psf H = e i height of wall
Ka = 033 ODOT BDM 204.6.2.1
Ultimate undrained bearing capacity, g .. C Pa = 14.667 ft moment arm
| r wt = 22 f moment arm
qur=cNe+opN + 27BN, o = 27520 pst B' = 2328 fi
v = 576 pcf
_Yurr
Qa1 = po Qur = 11,012 psf
Wi = 7,392 1b/ft of wall
Factor of Safety = 3.77 OK Wmse = 162,624 1b/ft of wall
Ultimate drained bearing capacity, g .. Bearing Capacity Factors for Equations
1 Undrained Drained
qur=C'NAON =N, g = 27,529 pof N, 42.16 N, 42.16
p N, 29.44 N, 29.44
GarL= Jﬂi? dar = 11,012 psf N, 41.06 N, 41.06
Factor of Safety = 3.77 OK Eccentricity of Resultant Force Kern
€ = 3.76 ft e<L6 = 513 ft




0121-3070.03

!

‘ ‘:gg\ SUBJECT Client TranSystems CDOT D-9 JOB NUMBER
%?D I { 2 ‘ Project  SCI823-0.00 Portsmouth Bypass SHEET NO. 1 OF
Item MSE Wall Stability COMP. BY JAN  DATE  1/3/06
US 23/ SR 823 - Ramp C (TR-47 with undercut) CHECKED BY ’TN@Q DATE |-9-U
STABILITY OF MSE WALL
Assumptions: Hu Wall Properties_ Foundational Soil Properties
. c = psf cohesion
- ¢ = -~ deg friction angle
3 Ground water; Dw=0.0' W = 240  psf traffic loading
4 Traffic loading is neglacted in resisting forces Length factor-range (0.7 - 1.0)
5
RESISTANCE AGAINST SLIDING ALONG BASE
1 5 TRAFFIC LOADING
Thrust: P =K, 3 H* +o.H
’ T
where; K =tan’(45- ﬂ) K, = 033 R
a 2 EMBANKMENT /|
FILL N
P, = 41,818  Ibs per foot of wall T
J"!—._L_.—
T —F——
Resistance: F, = W(0-67)(,U) (Drained) [l
L
where; 4 = tarlg 067 = 045 —— -
0.67u Max. = W@{MSHTO Bridge Design Manval, 303.4.1.1} 1
P, = 73,181 Ibs per foot of wall A
USE THIS VALUE
F, = L(C ) (Undrained)
P = 0 1bs per foot of wall
Use Drained Value
P Calculated Required Resistance Against Sliding is
FS =}J—r FS = 175 FS = 1.50
RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces
2 M esisting = 2,504,410 Ib-ft M pising = yHL[éj
TMoyertuming 638,880  Ib-ft SN 2 0 g | L
overturning a 2 3 T 2
SM Calculated Required Resistance Against Overturning is
FS = [EAE . F§ = 392 FS = 200
z:ﬂJcn«'errurnr'n g




Undroined - F.S. = 1,671
Drolned - F.S. = 1.502
Selsmic - F.S, = 1.423

\

DRAWN: CHK'D.
MSE WALL EVALUATION FOR S e
PROPOSED US 23 / SR 823 INTERCHANGE [sarmes
RAMP C TR-47 S —
WITH 3’ UNDERCUT 0121-3070.03




Undrained - F.S, = 2.371

Dralned - F.S. = 1329
Infinite Slope Failure

orum: | cincn.
DESIGHED: |APPRV'D:
EMBANKMENT EVALUATION FOR oTE:
PROPOSED US 23 / SR 823 INTERCHANGE  [sousmeg
B-1108, 40’ EMBANKMENT, 211 SLOPE JCAETME 42

PROJECT NUMSER
0121-3070.03




APPENDIX IV

Laboratory Test Results
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL ' % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 26.1 5.7 259 12.3 20.3 9.7
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO} Silty, clayey sand with gravel
0.75 in. 100.0
0.375 in. 83.5
Ao | &2
. Atterberg Limits
#40 42.3 = = =
#200 30.0 PL= 18 LL= 24 Pl= 6
Coefficients
Dgg= 10.3 Dgo= 1.14 Dgp= 0.672
D3p= 0.0750 Dq5= 0.0128 Djp= 0.0055
. Cy= 208.85 Ce= 0.90
Classification '
USCS= SC-SM AASHTO= A-2-4(0)
Remarks
Moisture Content= 10.0%
F.M.=0.43
‘ * (no specification provided)
Sample No.: 1 Source of Sample: B-1101 Date: 8/15/05
Location: Elev./Depth: 1.0

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

Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT

s gg3 3 88 3 2 g g 8 B:F
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. s % GRAVEL % SAND . % FINES
% COBBLE CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 18.8 12.7 349 13.3 11.7 8.6
SIEVE PERCENT SPEC." PASS? ‘ Soil Description
SIZE FINER PERCENT | (X=NO) Clayey sand with gravel
0.75 in. 100.0
0.375 in. 93.9
#4 81.2
mg ggg , Atterberg Limits
#500 503 PL= 17 LL= 27 Pl= 10
Coefficients
Dgs= 5.84 Dgo= 1.33 D5o= 0.880
Dzg= 0.340 D15= 0.0129 D1g= 0.0059
Cy= 223.30 Co= 14.71
Classification
USCS= sC AASHTO= A-2-4(0)
Remarks
Moisture Content= 13.2%
FM=0.25
* (no specification provided})
Sample No.: 2 Source of Sample: B-1101 Date: 8/15/05
Location: Elev./Depth: 3.0

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

Project No: (121-3070.03

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT

1-112in
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200 100 10 1 0.1 0.01 0.001
O ' GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | GRS. | MEDIUM FINE SILT CLAY

0.0 0.0 0.6 1.2 2.5 10.1 48.9 36.7

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay -

0.375 in. 100.0
#4 99.4
#10 98.2

#40 95.7 Atterberg Limits
#200 85.6 PL= 17 LL= 35 Pl= 18

Coefficients
Dgs= 0.0712 Dgp= 0.0159 Dgp= 0.0097
D30= Dq5= D1g=
Cy= Co=
Classification :
USCS= CL AASHTO= A-6(15)

Remarks
Moisture Content= 16.9%
F.M.=0.01

> (no specification provided)

Sample No.: 1 . Source of Sample: B-1102 © Date: 8/15/05
Location: _ Elev./Depth: 1.0

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

Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. BBLES % GRAVEL % SAND % FINES
% CO CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.3 3.0 65.1 31.6
SIEVE PERCENT SPEC. PASS? Sojl Description
SIZE FINER PERCENT (X=N0) Lean c]ay
#10 100.0
#40 99.7
#200 96.7
. Atterberg Limits
PL= 17 LL= 27 Pl= 10
] Coefficients
Dggs= 0.0478 Dgo= 0.0178 Dgg= 0.0117
Dgp= 0.0046 D45= D1o=
CU= CC=
Classification
UsSCS= CL - AASHTO= A-4(8)
Remarks
Moisture Content= 23.0%
LOI {Organic Content)= 3.82%
* (no specification provided)
Sample No.: " 2 Source of Sample: B-1102 Date: 8/15/05
Location: Elev./Depth: 3.0

Client: TranSystems, Inc.
Project:

SCI-823-0.00

Project No: 0121-3070.03 Figure
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 14.6 3.7 17.0 14.8 30.8 19.1
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO) C]ayey sand -
0.75in. 100.0
0.375 in. 90.0
#4 85.4
ﬁ}‘g 2411; Atterberg Limits
4500 49'0 PL= 17 Ll= 28 PI= 11
Coefficients
Dgs= 4.26 Dgp= 0.258 Dgg= 0.0758
D3p= 0.0136 D15= D10=
Cu= CC=
Classification :
USCSs= SC AASHTO= A-6(2)
Remarks
Moisture Content= 12.0%
F.M=0.25
* {no specification provided)
Sample No.: 1} Source of Sample: B-1103 Date: 8/15/05
Location: Elev./Depth: 0.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 1.7 4.4 50.1 43.8
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
#4 100.0
#10 100.0
#40 98.3
#200 93.9 ‘ . Atterberg Limits
PL= 20 LL= 37 PI= 17
. Coefficients
Dgs= 0.0437 Dgp= 0.0109 Dgo= 0.0067
D30= D15= D10=
CU= CC=
Classification
Uscs= CL AASHTO=  A-6(16)
Remarks
Moisture Content= 22.5%
LOI (Organic Content)=4.92%

" (no specification provided)

Sample No.: 2 Source of Sample: B-1103 " Date: 8/15/05
Location: Elev./Depth: 2.0

23) Client: TranSystems, Inc.
Zan) Project: SCI-823-0.00
i
Proiject No: 0121-3070.03 Figure ‘




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 3.1 1.3 4.0 8.1 50.6 32.9
SIEVE PERGENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=N0) Lean c]ay with Sand
0.751n. 100.0
0.3751n. 98.1
#4 96.9

ﬁég g?g Atterberg Limits
400 238 PL= 18 L= 31 Pl= 13

Coefficients
Dgs= 0.0858 Dgp= 0.0208 Dgp= 0.0131
D3g= D15= D1o=
Cu= CC=

Classification '
UsCS= CL AASHTO= A-6(10)

Remarks
Moisture Content= 15.1%
F.M.=0.05

* (no specification provided)

Sample No.: 1 . ) : Source of Sample: B-1104 Date: 10/26/05
Location: Elev./Depth: 1.0

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

Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.2 1.9 17.3 44.3 36.3
SIEVE PERGENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NOQ) Lean clay with sand
0.375in. 100.0 :
#4 100.0
#10 99.8
#40 97.9 _ Atterberg Limits
#200 80.6 PL= 18 [L= 33 Pl= 15
Coefficients
Dgs= 0.109 Dgo= 0.0184 Dgg= 0.0104
D3p= D15= D1p=
Cy= Cc=
Classification
Uscs= CL - AASHTO= A-6(11)
Remarks
Moisture Content= 18.3%
l* (no specification provided)
Sample No.: 2 Source of Sample: B-1104 - Date: 10/26/05
Location: Elev./Depth: 3.0
Client: TranSystems, Inc.
Project:” SCI-823-0.00
Project No: 0121-3070.03 Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm ,
. BLES % GRAVEL % SAND % FINES
% COBBLE CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.2 0.2 1.7 3.9 61.7 32.3
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
0.375 in. 100.0
#4 99,8
#10 29.6
#40 97.9 Atterberg Limits
#200 94.0 PL= 20 Lt= 32 Pl= 12
Coefficients
Dgs= 0.0519 Dgo= 0.0183 Dgo= 0.0118
Dzg= 0.0044 Dq5= Dqg=
u= =
Classification :
UsSCsS= CL AASHTO= A-6(11)
Remarks
Moisture Content= 20.7%
F.M.=0.00
_ * (no specification provided)
Sample No.: 3 Source of Sample: B-1104 Date: 10/26/05
Location: Elev./Depth: 5.0

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

Project No: 0121-3070.03 Figure
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500 100 i0 1 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND . % FINES

% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 1.4 2.0 3.4 8.0 557 29.5

SIEVE PERCENT SPEC.” PASS? ‘ Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
0.3751n, 100.0
#4

#10 96.6

#40 93.2 , Atterberg Limits
#200 85.2 . PL= 22 1= 38 Pl= 16

Coefficients
Dgs= 0.0740 Dgo= 0.0231 Dgo= 0.0154
Dag= 0.0052 Dq5= Dq0=
u= Ce=
Classification
USCS= CL - AASHTC= A-6(14)

Remarks
Moisture Content= 15.6%
F.M.=0.01

* (no specification provided)

Sample No.: 1 Source of Sample: B-1105 Date: 10/26/05
Location: Elev./Depth: 1.0

g = Client: TranSystems, Inc.
2% Project: SCI-823-0.00
' Project No: 0121-3070.03 Figure
— —e ——————————————— ]
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GRAIN SIZE - mm ,
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 1.0 2.8 12.4 46.3 37.5
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT (X=N0) Lean clay with Sand
0.375 in. 100.0
#4 100.0
#10 99.0
#40 96.2 Atterberg Limits
#200 83.8 PL= 19 LL= 34 Pl= 15
Coefficients
Dgs= 0.0824 Dgo= 0.0189 Dgg= 0.0111
D3g= D15= D1o=
Cu= Ce=
Classification )
UsCs= CL AASHTO= A-6(12)
Remarks
Moisture Content=19.0%
* (no specification provided)
Sample No.: 2 Source of Sample: B-1105 Date: 10/26/05
Location: Elev./Depth: 3.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure _
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0.1 0.01 0.001

500 . 100 10 1

GRAIN SIZE - mm )
% GRAVEL %, SAND % FINES

[}

% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.4 1.8 6.3 60.6 309

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
0.375 in. 100.0
#4

#10 99.6

#40 97.8 Atterberg Limits
#200 91.5 PL= 19 LL= 30 Pl= 11

Coefficients
Dgs= 0.0583 Dgo= 0.0218 Dgp= 0.0142
Dzp= 0.0047 D15= D18=
Cu= Cc=
Classification
USCs= CL AASHTO= A-6(9)

Remarks
Moisture Content= 23.2%

* (no specification provided)

Sample No.: 3 ‘ Source of Sample: B-1105  Date: 10/26/05
Location: Elev./Depth: 6.0

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

Project No: 0121-3070.03 Figure
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O GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.1 0.4 2.0 61.2 36.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay
0.3751in. 100.0
#4 100.0
#10 99.9
#40 99.5 Atterberg Limits
#200 97.5 PL= 17 L= 32 Pl= 15
Coefficients
Dgs= 0.0444 Dggo= 0.0153 Dgp= 0.0097
D3g= D15= D1p=
CU= CC::
Classification
Uscs= CL - AASHTO= A-6(14)
Remarks
Moisture Content= 16.9%
" (no specification provided)
Sample No.: 1 Source of Sample: B-1106 Date: 10/26/05
Location: Elev./Depth: 1.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




: : g £ £ < =3 Q =] o 8 g 8
O 5 S ST 3 82 3 % § § 8§ £s §
T T M TR el T
TN
80 : : ! A ‘ ; T T
80 T \
. 1IN
o | \
W 60 H ; T
< i . :
(18 : : \
5 50 AR
i | 1] \
2 | \
i 40 ‘
WAHERS il 115 18 M N ILEERAE || A
ol -t L
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O GRAIN SIZE - mm .
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.4 0.4 2.5 5.5 60.4 30.8
SIEVE PERCENT SPEG." PASS? Soil Description
SIZE FINER PERCENT { {X=NO) Lean clay
0.375 in, 100.0
#4 99.6
i g
. Atterberg Limits
#200 91.2 PL= 19 LL= 31 Pl= 12
Coefficients
Dgg= 0.0583 Dgg= 0.0208 Dgo= 0.0134
D3p= 0.0048 D15= D1g=
Cy= Ce=
Classification
uscs= CL AASHTO= A-6(10)
Remarks
Moisture Content= 18.0%
F.M=0.00
* (no specification provided)
Sample No.: 2 Source of Sample: B-1106 Date: 10/26/05
Location: _ Elev./Depth: 3.5
FOTR| Client: TranSystems, Inc.

© o

Project: SCI-823-0.00

Project No: 0121-3070.03
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PARTICLE SIZE DISTRIBUTION TEST REPORT

Location:
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES GRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.4 0.8 3.7 59.2 359
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NOQ} Lean clay
0.375 in. 100.0
#4 100.0
#10 99.6
#40 93.8 Atterberg Limits
#200 95.1 PL= 18 L= 34 Pl= 16
Coefficients
Dgg= 0.0398 Dgg= 0.0148 Dgp= 0.0101
D3g= D15= Dqo=
Cu= CC=
Classification
UsSCs= CL - AASHTO= A-6(15)
Remarks
Moisture Content= 21.4%
* (no specification provided)
Sample No.: 3 Source of Sample: B-1106 Date: 10/26/05
Elev./Depth: 6.0

Client: TranSystems, Inc.
lProject: 3CI-823-0.00

Project No:  0121-3070.03 Figure
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) GRAIN SIZE - mm
o COBBLES % GRAVEL - % SAND % FINES
o CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 17.2 9.8 24.5 19.5 17.9 11.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) C]ayey sand with gravel
0.75 in, 100.0
0.375 in. 96.2
#4 82.2
ﬁzli 8 Zg(s) Atterberg Limits
4500 29:0 PL= 14 LL= 23 Pl= 9
Coefficients
Dgs= 5.35 Dgp= 0.838 Dgo= 0.467
Dag= 0.0846 D45= 0.0096 D1g=
Classification :
USCSsS= 8C AASHTO= A-2-4(0)
Remarks
Moisture Content=11.5%
F.M.=0.21
" (no specification provided)
Sample No.: 1 Source of Sample: B-1107 " Date: 9/23/05
Location: Elev./Depth: 1.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.5 2.0 1.2 5.2 57.0 34.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERGENT {X=NO) Silt
0.375in. 100.0
#4 99.5
#10 97.5
#40 96.3 . Atterberg Limits
#200 911 PL= NP LL= NP Pl= NP
Coefficienis _
Dgs= 0.0556 Dgp= 0.0169 Dgg= 0.0106
D3g= D15= D1o=
Cu:.' CC=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
Moisture Content=19.1%
F.M.=0.00
* (no specification provided)
Sample No.: 2 Source of Sample: B-1107 Date: 9/23/05
Location: Elev./Depth: 3.5
Client: TranSystems, Inc.
_Project: SCI-823-0.00

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PERCENT FINER
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1
GRAIN SIZE - mm
% SAND

% GRAVEL ~ % FINES

% COBBLES

CRS.

FINE

CRS.

MEDIUM

FINE

SILT

CLAY

0.0

0.0

1.4

6.2

5.5

12.2

41.9

32.8

SIEVE
SIZE

PERCENT
FINER

PASS?
{(X=NO)

SPEC."
PERCENT

0375 in.
#4

#10
#40

100.0
98.6
92.4
86.9

Soil Description

Lean clay with sand

Atterberg Limits

#200 74.7 LL= 35

Coefficients
Dgo= 0.0260

Dag=
el Co

Dgp= 0.0141

Dip=

Classification ‘
AASHTO= A-6(11)

Remarks
Moisture Content=21.2%
FM.=0.01

Uscs= CL

" (no specification provided)

Date: 10/26/05
Elev./Depth: 6.0

Sample No.: 3 Source of Sample: B-1107

Location:

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

Project No: 0121-3070.03 Figure
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GRAIN SIZE - mm ,
R % GRAVEL ' % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 1.8 4.7 38.1 554
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay
#4 100.0
#10 100.0
#40 98.2
#200 93.5 _ ‘ Atterberg Limits
PL= 20 LL= 46 Pl= 26
Coefficients
Dgs= 0.0298 Dgp= 0.0063 Dgo=
D30~ D15= D1o=
Cu= Ce=
Classification
USCs= CL AASHTO= A-7-6(26)
Remarks
Moisture Content= 29.5%
¥ (no specification provided)
Sample No.: 9 Source of Sample: B-1107 Date: 9/23/05
Location: Elev./Depth: 21.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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' GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT T CLAY
0.0 0.0 1.6 7.5 70.4 134 7.1
SIEVE PERCENT SPEC." PASS? Soil Description’
SIZE FINER PERCENT | ({X=NO) Poorly graded sand with silt
0.375in. 100.0
#4 98.4
#10 90.9
ﬁ%g ggg Atterberg Limits
20 0.5 | PL= NP LL= NP Pl= NP
#20 g Coefficients
#100 3.4 Dggs= 1.49 Dgp= 0.785 Dgg= 0.666
 Cy= 3.00 Co= 121
Classification
USCS= SP-SM AASHTO= A-1-b
Remarks
Moisture Content= 25.9%
FM.=2.39
* (no specification provided) .
Sample No.: 10 Source of Sample: B-1107 © Date: 9/23/05
Location: ‘ Elev./Depth: 23.5

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

Project No: 0121-3070.03
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND . % FINES
% C CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 5.7 4.3 17.8 28.3 31.0 12.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty, clayey sand
0.75in. 100.0
0.3751in. 97.8
#4 94.3
mg ggg ‘ , Atterberg Limits
4500 435 : PL= 14 LL= 18 Pl= 4
Cocefficients
Dgs= 1.13 Dgo= 0.197 Dgp= 0.108
Dag= 0.0305 D15= 0.0076 Dqg=
Cy= Cc=
Classification
USCS= SC-SM AASHTO= A-4(0)
Remarks
Moisture Content= 14.0%
F.M.=0.08
* {no specification provided)
Sample No.: ] Source of Sample: B-1108 ~ Date: 10/26/05
Location: Elev./Depth: 1.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
|| Project No:  0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
%, GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 53 0.6 3.7 8.6 427 39.1
SIEVE PERCENT SPEC.” PASS? Soil Description
0.751in. 10600
0.3751in. 96.5
g ,
. Atterberg Limits
#40 90.4 - - -
4500 21.8 PL= 19 LL= 36 Pl= 17
Coefficients
Dgs= 0.105 Dgp= 0.0200 Dgo= 0.0115
D30= D15= D40=
Cy= Ce=
Classification
USCS= CL AASHTO= A-6(13)
Remarks
Moisture Content= 19.5%
F.M.=0.09
" (no specification provided)
Sample No.: 2 Source of Sample: B-1108 Date: 10/26/05
Location: Elev./Depth: 3.5

Project No: 0121-3070.03

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

Figure
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GRAIN SIZE - mm
v, COBBLES % GRAVEL % SAND % FINES
% G CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 7.5 2.9 3.5 7.6 51.1 27.4
SIEVE PERCENT SPEC.” PASS? . Soil Description
SIZE FINER PERCENT (X=NO) Lean clay with sand
0.75 in. 100.0
0.375 in. 95.5
#4 92.5
ﬁ}lg gg? Atterberg Limits
4900 785 PL= 19 LL= 33 Pl= 14
Coefficients
Dgs= 0.188 Dgo= 0.0277 Dsp= 0.0178
Dzp= 0.0062 D45= D1g=
Cu:: CC=
UsCcs= CL - AASHTO= A-6(10)
Remarks
Moisture Content= 20.6%
FM=0.12
* (no specification provided)
Sample No.: 3 Source of Sample: B-1108 Date: 10/26/05
Location: Elev./Depth: 6.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 1.8 5.2 5.7 10.3 44,0 33.0
SIEVE PERCENT SPEG." PASS? Soil Description
SIZE FINER PERCENT | (X~NO) Lean clay with sand
0.375 in. 100.0
#4 98,2
#10 93.0
#40 87.3 Atterberg Limits
#200 7.0 PL= 17 LL= Pi= 16
Coefficients
Dgs= 0.221 Dgg= 0.0243 Dgo= 0.0139
D3g= D15= D10=
Cu= CC=
Classification '
USCS= CL AASHTO= A-6(11)
Remarks
Moisture Content= 17.9%
F.M.=0.02
‘ * (no specification provided)
Sample No.; 4 Source of Sample: B-1108 Date: 9/23/05
Location: Elev./Depth: 8.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT " GLAY
0.0 0.0 0.0 2.9 0.2 1.3 59.2 36.4
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
#4 100.0
#10 97.1
#A0 96.9
#200 95.6 . Atterberg Limits
PL= 20 LL= 37 Pi= 17
Coefficients
Dgs= 0.0472 Dgo= 0.0156 D5o= 0.0098
D3p= D15= D10=
C,= Ce=
Classification
Uscs= CL - AASHTO= A-6(17)
Remarks
Moisture Content=32.1%
* (no specification provided)
Sample No.: 5 Source of Sample: B-1108 ~ Date: 9/23/05
Location: Elev./Depth: 11.0

) Client: TranSystems, Inc.
s Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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S GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 2.1 0.4 1.0 24.7 71.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Fat clay
#4 100.0
#10 97.9
#40 97.5
#200 96.5 Atterberg Limits
PL= 23 LL= 59 Pl= 36
Coefficients
Dgs= 0.0100 Dgg= Dgo=
D3g= D15= D1o=
CU= CC=
Classification
USCS= CH AASHTO= A-7-6(39)
Remarks
Moisture Content= 38.1%
* (no specification provided)
Sample No.: 9 Source of Sample: B-1108 Date: 9/23/05
Location: Elev./Depth: 21.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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GRAIN SIZE - mm
o COBBLES % GRAVEL % SAND % FINES
% CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 3.9 3.1 10.1 10.5 48.2 24.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay with sand
0.375in. 100.0
#4 96.1
#10 93.0
#40 82.9 Atterberg Limits
#200 724 PL= 15 LL= 27 Pl= 12
Coefficients
Dgg= 0.602 Dgp= 0.0364 Dgp= 0.0227
Dag= 0.0082 Dis= D1p=
Cu: CC=
Classification
USCS= CL AASHTO= A-6(6)
Remarks
Moisture Content= 18.6%
F.M=0.04
" (no specification provided)
Sample No.: 1 Source of Sample: B-1109 Date: 10/26/05
Location: Elev./Depth: 1.0
Client: TranSystems, Inc.
 Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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O GRAIN SIZE - mm .
i - % GRAVEL % SAND % FINES

% COBBLES CRS. FINE | GRS. | MEDIUM FINE SILT CLAY

0.0 0.0 10.8 11.1 14.8 12.4 31.7 19.2

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay

0.75 in. 100.0
0.375 in, 98.3
#4 §9.2

#10 78.1 Atterberg Limits
#40 63.3 = = =
4300 500 | PL= 16 LL= 25 Pl= 9

Coefficients
Dggs= 347 Dgo= 0,258 Dgp= 0.0686
Dag= 0.0143 D15= D4p=
CU= CC=

Classification ‘
USCS= CL AASHTO= A-4(2)

Remarks
Moisture Content= 13.7%
F.M.=0.12

* (no specification provided)

Sample No.. 2 . Source of Sample: B-1109 " Date: 10/26/05
Location: Elev./Depth: 3.5

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

Project No: 0121-3070.03 Figure
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GRAIN SIZE - mm
% GRAVEL % SAND . % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 04 0.3 3.2 6.9 50.9 38.3
SIEVE PERCENT SPEC." PASS? ) Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
0.375 in. 100.0
#4 99.6
#10 99.3
#40 96.1 Atterberg Limits
#200 89.2 PL= L= 35 Pl= 16
Coefficients
Dgs= 0.0537  Dgg= 0.0144 D50= 0.0090
D3g= D15= D1p=
ot Ce=
Classification
Uscs= CL AASHTO= A-6(14)
Remarks
Moisture Content= 20.3%
F.M.=0.00
* (no specification provided)
3 Source of Sample: B-1109 Date: 10/26/05

Sample No.:
Location:

Elev./Depth: 6.0

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

Project No:

0121-3070.03
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C) ' GRAIN SIZE - mm
% GRAVEL - % SAND % FINES
% COBELES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.6 4.0 11.4 47.2 36.8
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay with sand
#4 100.0
#10 99.4
#40 © 954
#200 84.0 Atterberg Limits
PL= 19 LL= 35 Pl= 16
Coefficients
Dgs= 0.0815 Dgo= 0.0185 Dgg= 0.0110
D3p= D15= D1p=
Cy= Ce=
Classification
USCS= CL AASHTO= A-6(13)
Remarks
Moisture Content= 20.4%
* (no specification provided)
Sample No.: 4 Source of Sample: B-1109 " Date: 9/29/05
Location: . Elev./Depth: 8.5

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

Project No: 0121-3070.03
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Q GRAIN SIZE - mm
i %, GRAVEL % SAND . % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 10.9 13.0 9.4 16.9 13.5 237 12.6
SIEVE PERCENT SPEC.” PASS? ‘ Soil Description
1in. 100.0
0,75 in. 89.1
0.375in. 81.9
#% gg% Atterberg Limits
. = L= =
540 498 PL= 17 L= 25 Pi= 8
#200 36.3 Coefficients
Dgs= 15.7 Dgo= 1.11 Dgo= 0.434
D3g= 0.0377 D45= 0.0073 D1g=
u= Cc=
Classification
USCS= sC - AASHTO= A-4(0)
Remarks
Moisture Content=11.1%
F.M.=0.53
¥ (no specification provided)
Sample No.: 5 Source of Sample: B-1109 Date: 9/29/05
Location: Elev./Depth: 11.0
Client: TranSystems, Inc.

Project: SCI-823-0.00

Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.5 3.2 7.3 35.1 53.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay -
#4 100.0
#10 99.5
#40 96.3 .
#200 89.0 Atterberg Limits
PL= 21 LL= 46 Pl= 25
Coefficients '
Dgs= 0.0473 Dgo= 0.0073 Dsg=
D3p= D45= D10=
C,= Ccm
Classification :
USCS= CL AASHTO= A-7-6(24)
Remarks
Moisture Content= 28.6%
" (no specification provided)
Sample No.: 6 Source of Sample: B-1109 Date: 9/29/05
Location: Elev./Depth: 13.5

Project:

Client: TranSystems, Inc.
SCI-823-0.00

Project No: 0121-3070.03

Figure
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 2.8 11.9 31.9 38.8 14.6
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silty clay
#4 100.0
#10 97.2
#40 85.3
#200 534 Atterberg Limits
PL= 17 LL= 23 Pl= 6
Coefficients
Dgg= 0.416 Dgg= 0.103 Dgp= 0.0635
Dap= 0.0218 D1g= 0.0055 D1p=
Cy= Ce=
Classification '
USCS= CL-ML AASHTO= A-4(1)
Remarks
Moisture Content=23.7%

* (no specification provided)

Sample No.:
Location:

8

Source of Sample:

B-1109

Date: 9/29/05

Elev./Depth: 18.5

Project No:

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

0121-3070.03

Figure
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O GRAIN SIZE - mm
R % GRAVEL % SAND % FINES
% CORBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLay
0.0 0.0 0.0 0.0 1.0 51.8 47.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
#10 100.0
#20 99.8
#30 9.6
ﬁgg 328 Atterberg Limits
a2 |
; Coefficients
#200 472 Dgs= 0.244 Dgo= 0.124 D5g= 0.0843
D3g= Dy5= 10=
Cu= CC=
USCS= SM AASHTO= A-4(0)
Remarks
Moisture Content= 29,1%
F.M.=0.41
. " (no specification provided)
Sample No.: 9 Source of Sample: B-1109 Date: 9/29/05
Location: Elev./Depth: 21.0

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

Project No: 0121-3070.03 Figure
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.7 3.8 10.9 57.5 27.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | ({X=NO) Lean clay with sand
0.375in. 100.0
#4 100.0
#10 99.3
#40 95.5 ‘ Atterberg Limits :
#200 84.6 PL= 12 LL= 28 Pl= 16
Coefficients
Dgs= 0.0770 Dgop= 0.0247 Dgp= 0.0167
D3g= 0.0063 Dq5= D1p=
Cu: Ccz
Classification
USCS= CL AASHTO= A-6(11)
Remarks
Moisture Content= 11.5%
.* {no specification provided}
Sample No.: 1 Source of Sample: B-1110 Date: 11/1/05
Location: Elev./Depth: 1.0
FRS Client: TranSystems, Inc.
‘ Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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PERCENT FINER

20
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE-mm

% GRAVEL % SAND % FINES
9,
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.4 7.0 10.8 59.8 22.0

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean c]ay with sand

0.375 in. 100.0

#4 100.0

o | 96 a
. Atterberg Limits

#200 81.8 PL= 17 LL= 27 Pl= 10

Coefficients
Dgs= 0.0942 Dgo= 0.0286 Dsp= 0.0198
Dag= 0.0086 D15= D1o=
CU= CC=

Classification
UsCs= CL AASHTO= A-4(6)

Remarks
Moisture Content= 14.5%

" (no specification provided)

Sample No.: 2 . Source of Sample: B-1110 Date: 11/1/05
Location: Elev./Depth: 3.5

Client: TranSystems, Inc.
X Project: SCI-823-0.00
7
‘ Project No: 0121-3070.03
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GRAIN SIZE - mm
o COBELES % GRAVEL % SAND - % FINES
% COBB CRS. FINE | GRS. | MEDIUM FINE SILT CLAY
0.0 0.0 1.0 2.1 14.4 25.2 28.0 29.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Sandy lean c]ay
0.375 in. 100.0
#4 99.0
#10 96.9
#440 82.5 _ Atterberg Limits
#200 513 PL= 16 LL= 27 Pl= 11
Coefficients
Dgs= 0.516 Dgo= 0.0914 Dgo= 0.0410
D3p= 0.0054 Dq5= D1p=
C,= Ce=
Classification
UsSCs= CL AASHTO= A-6(3)
Remarks
Moisture Content= 14.3%
F.M.=0.01
— {no specification provided)
Sample No.: 3 Source of Sample: B-1110 Date: 11/1/05
Location: Elev./Depth: 6.0
Client: TranSystems, Inc.
Project: SCI-823-0.00

Figure
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O GRAIN SIZE - mm
% GRAVEL - % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 21.7 4.0 39.0 19.0 13.4 2.9
SIEVE PERCENT SPEC.” PASS? Soll Description
SIZE FINER PERCENT (X=N0) Sllty sand with gra\,re]
0.75 in. 100.0
0.3751in. 88.3
#4 78.3
gcllg ggg Atterberg Limits
#200 16.3 PL= NP LL= NP Pl= NP
Coefficients
Dgs= 7.87 Dgog= 1.02 D5gp= 0.725
Dap= 0.329 D45= 0.0595 D10= 0.0258
Cy= 3941 Ce= 411
Classification
UsSCsS= sM AASHTO= A-1-b
Remarks
Moisture Content= 15.3%
F.M.=0.33
* (mo specification provided)
Sample No.: 11 Source of Sample: B-1112 Date: 10/27/05
Location: Elev./Depth: 26.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT GLAY
0.0 0.0 0.0 1.3 3.5 10.8 51.9 32.5
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERGCENT {(X=NO) Lean clay with sand
0.375in. 100.0
#4 100.0
i | 3
: ‘ Atterberg Limits
#200 844 PL= 19 LL= 31 PI= 12
Coefficients
Dgs= 0.0783 Dgg= 0.0224 Dsg= 0.0144
D3p= D15= D10=
CU= CC=
Classification
UsCsS= CL AASHTO= A-6(9)
Remarks
Moisture Content= 18.1%
" (no specification provided)
Sample No.: 2 Source of Sample: B-1113 Date: 10/27/05
Location: Elev./Depth: 3.5
Client: TranSystems, Inc.
rProject: 8CI-823-0.00
Project No: 0121-3070.03 Figure
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CJ GRAIN SIZE - mm .
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.7 12.1 47.0 40.2
SIEVE PERCENT SPEC.* PASS? Soil Description
0.3751n. 100.0
#4 | 1000
#10 100.0 |
#40 99.3 Atterberg Limits
#200 87.2 PL= 16 L= 4l Pl= 25
Coefficients
Dgs= 0.0643 Dgp= 0.0170 Dsp= 0.0100
D3g= D45~ D10=
Cu: CC=
Classification
USCS= CL AASHTO= A-7-6(21)
Remarks
Moisture Content= 21.8%
* (no specification provided)
Sample No.: 3 . Source of Sample: B-1113 - Date: 10/27/05
Location: Elev./Depth: 6.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03
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500 100 10 g 0.1 0.01 0,061
GRAIN SIZE - mm
% GRAVEL % SAND - % FINES
% GOBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 7.7 6.9 15.1 28.1 23.1 19.1
SIEVE PERGENT SPEC." PASS? Soil Description
0.75 in. 100.0
0.375in. 98.0
#4 923
mg Fslggf . Atterberg Limits
4900 22 PL= 14 LL= 31 Pl= 17
Coefficients
Dgs= 1.90 Dggo= 0.221 Dsp= 0.123
D3p= 0.0246 D1i5= D1o=
CU= CC=
Classification
USCS= SsC AASHTO= A-6(3)
Remarks
Moisture Content= 17.3%
F.M.=0.10
" {no specification provided)
Sample No.: 4 Source of Sample: B-1113 Date: 10/27/05
Location: Elev./Depth: 8.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL ) % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 11.1 7.2 37.2 25.2 7.3 12.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO} Clayey sand
0.75in. 100.0
0.375 in. 94.9
A
. Atterberg Limits
#40 44.5 = = =
#200 193 PL= 14 LL= 29 Pl= 15
Coefficients
Dg5= 2.69 Dgn= 0.767 D5p= 0.529
D3g= 0.201 Dq5= 0.0313 D4o=
_ Cu..": CC=
Classification
USCs= sC AASHTO= A-2-6(0)
Remarks
Moisture Content= 25.5%
FM=0.16
. " (no specification provided)
Sample No.: 7 Source of Sample: B-1113 Date: 10/27/05
L.ocation: Elev./Depth: 16.0

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 700 — 1
GRAIN SIZE - mm

% GRAVEL % SAND % FINES
0,
% COBB_LES CRS. FINE CRS. MEDIUM FINE SILT - CLAY

0.0 0.0 0.0 0.3 1.4 3.6 43.6 51.1

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay

#4 100.0
#10 99.7
#40 98.3

#200 4.7 _ Afterberg Limits
PL= 18 LL= 36 Pl= 18

Coefficients
Dgs= 0.0306 Dgp= 0.0076 Dsg= 0.0047
Dap= D15= D1p=
Cy= Co=
UsSCS= CL AASHTO= A-6(17)

Remarks
Moisture Content= 16.2%

* (no specification provided)

Sample No.: 1 Source of Sample: B-1114 © Date: 10/27/05
Location: Elev./Depth: 1.0

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% GOBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 2.6 39 8.5 46.6 384
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
#4 100.0
#10 97.4
#40 93.5 .
#200 85.0 Atterberg Limits
PL= 16 LL= 36 Pl= 20
Coefficients
Dgs= 0.0750 Dgo= 0.0188 Dgp= 0.0113
D30= D15= D10=
. Cu= Cc=
Classification
UsSCS= CL AASHTO= A-6(16)
Remarks
Moisture Content= 14.0%
* (no specification provided)
Sample No.: 2 Source of Sample: B-1114 Date: 10/27/05
Location: Elev./Depth: 3.5

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

Project No:  0121-3070.03

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 4.2 2.6 8.4 42.9 41.9
SIEVE PERCENT SPEC.* PASS? . So|| Descrigtion
SIZE FINER PERCENT (X=NO) Lean c]ay with sand
#4 100.0
#10 95.8
#40 932
#200 84.8 ‘ Atterberg Limits
PL= 18 LL= 40 Pl= 22
Coefficients
Dgs= 0.0765 Dgp= 0.0140 Dgg= 0.0080
D30= D15= D1o=
Classification
USCS= CL AASHTO= A-6(18)
Remarks
Moisture Content= 13.7%
* (no specification provided)
Sample No.: 1 Source of Sample: B-1115 Date: 10/27/05

Elev./Depth: 1.0

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

Project No: 0121-3070.03

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm .
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.8 4.1 11.6 47.5 36.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay with sand
#4 100.0
#10 99.2
#40 95.1
#200 835 Atterberq Limits
PL= 16 LL= 33 Pl= 17
Coefficients
Dgg= 0.0857 Dgo= 0.0175 D5p= 0.0105
Dag= D15= D1o=
Cu= Cc=
Classification ‘
USCS= CL AASHTO= A-6(13)
Remarks
Moisture Content= 12.3%
‘ * (no specification provided)
Sample No.: 2 Source of Sample: B-1115 Date: 10/27/05
Location: Elev./.Depth: 3.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND - % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 1.7 7.0 65.8 25.5
SIEVE PERCENT SPEC.* PASS? Soil Descripﬁon
SIZE FINER PERCENT (X=N0) Lean c]ay
0.375in. 100.0
#4 100.0
#10 100.0
#40 98.3 . Atterberg Limits
#200 913 PL= 18 L= 27 Pl= 9
Coefficients
Dgs= 0.0614 Dgo= 0.0273 Dgg= 0.0191
D3p= 0.0074 Dis= D1g=
Classification
USCS= CL AASHTO= A-4(7)
Remarks
Moisture Content= 12.2%
* (no specification provided)
Sample No.: 2 Source of Sample: B-1116 Date: 10/27/05
Location: Elev./Depth: 3.5

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

Project No: 0121-3070.03

Figure
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O GRAIN SIZE - mm
o s % GRAVEL % SAND % FINES
% COBBLE CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.8 10.6 36.8 24.2 11.8 15.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {(X=NO) C]ayey sand -
0.375 in. 100.0
#4 99.2
#10 88.6
#40 51.8 Atterberg Limits
#200 21.6 PL= 15 LL= 32 Pl= 17
Coefficients
Dgs= 1.66 Dgo= 0.598 Dgo= 0.391
D3p= 0.100 Dq5= D1g=
CLI= CC=
Classification
UsCs8= 8C AASHTO= A-2-6(1)
Remarks
Moisture Content= 14.4%
F.M.=0.01
, * (no specification provided)
Sample No.: 4 Source of Sample: B-1116 Date: 10/27/05
Location: Elev./Depth: 8.5

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

Project No: 0121-3070.03

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 I 100 10 1 01 0.04 0.001
O GRAIN SIZE - mm ‘
% COBBLES % GRAVEL % SAND - % FINES
§ CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.5 5.2 29 534 38.0

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay

#4 100.0
#10 99.5
#40 94.3
#200 91.4 , Atterberg Limits
PL= 19 LL= 35 Pl= 16

Coefficients
Dgs= 0.0435 Dgg= 0.0130 Dsp= 0.0086
D30= Dq5= D10=
Cy= Co=

Classification
USCS= CL AASHTO= A-6(14)

Remarks
Moisture Content= 12.5%

* (no spegification provided)
Sample No.: 8 Source of Sample: B-1116 © Date: 10/27/05
Location:

Elev./Depth: 185

@

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

Project No: 0121-3070.03
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GRAIN SIZE - mm .
. BELES % GRAVEL % SAND % FINES
% CO CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.4 2.4 12.5 69.7 15.0
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NO) Silty clay with sand
0.375 in. 100.0
#4 100.0
#10 99.6
#40 97.2 Atterberg Limits
#200 84.7 PL= 18 [L= 24 Pl= 6
Coefficients
Dgg= 0.0761 Dgo= 0.0307 Dgp= 0.0226
Dag= 00117  Dqs= 0.0050 D1g=
Cu:: CC=
Classification
USCS= CL-ML AASHTO= A-4(3)
Remarks
Moisture Content= 22.2%
_ * (no specification provided)
Sample No.: 7 Source of Sample: B-1117 Date: 10/27/05
Location: Elev./Depth: 16.0
Client: TranSystems, Inc.
Project: SCI-§23-0.00

Project No: 0121-3070.03 Figure
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 32.6 164 4.4 12.5 9.2 15.1 9.8
SIEVE PERCENT SPEC." PASS? Soil Description
1.5in. 100.0
1in. 86.2
0.75 in. 67.4
0.375 in. 2%8 Atterberg Limits
gﬁg gg? PL= 19 LL= 28 Pl= 9
. Coefficients
#200 249 Dgs= 24.9 Dgo= 845 Dsg= 4.29
Dap= 0.220 Dq5= 0.0159 D1g= 0.0055
Cy= 154552 Co= 1.05
Classification
USCS= GC AASHTO=  A-2-4(0)
Remarks
Moisture Content= 10.9%
F.M.=1.20
* {no specification provided)
Sample No.: 8 Source of Sample: B-1117 Date: 10/27/05
Location: Elev./Depth: 185
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No:  0121-3070.03 Figure ‘
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500 100 10 1 0.1 0.01 0.001
GRAIN SiZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 16.2 15.3 33.2 8.8 17.1 9.4
SIEVE PERCENT SPEC. PASS? Soil Description ‘
0.75 in. 100.0
0.375 in. 890.5
#4 83.8 )
ﬁ};g ggg Atterberg Limits
4900 365 PL= 16 LL= 28 Pl= 12
Coefficienis
Dgg= 5.39 Dgop= 1-39 Dgg= 0.915
D3p= 0.240 D15= 0.0139 Dqg= 0.0060
Cy= 23344 Cg= 693
Classification
USCS= SC AASHTO= A-2-6(0)
Remarks
Moisture Content= 23.2%
F.M.=0.27
* (no specification provided)
Sample No.: 11 - Source of Sample: B-1117 Date: 10/27/05
Location: Elev./Depth: 26.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND - % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 7.2 38.7 7.0 12.0 9.3 14.6 1}.2
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Clayey grave] with sand
1in. 100.0
0.75 in. 92.8
0.375?4 (Sii%
. Atterberq Limits
#10 47.1 = = =
440 351 PL= 13 LL= 31 Pl= 18
#200 25.8 Coefficients
Dgs= 15.8 Dgo= 9.19 Dgo= 2.66
D3qg= 0.165 Dq5= 0.0122 D4g=
Cu'.:: CC=
Classification
USCS= GC AASHTO= A-2-6(1)
Remarks
Moisture Content= 15.6%
F.M.=0.92
" (no specification provided)
Sample No.: 12 Source of Sample: B-1117 Date: 10/27/05
Location: Elev./Depth: 285

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

Project No: 0121-3070.03

Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm ‘
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT GLAY
0.0 0.0 0.8 0.1 1.8 3.3 62.3 29.7
SIEVE PERCENT SPEC.* PASS? Soil Description
S|ZE FINER PERCENT (X=NO) Lean cIay
0.375in. 100.0
#4 99.2
#10 99.1
#40 97.3 Atterberg Limits
#200 92.0 PL= 20 LL= 33 Pl= 13
Coefficients
Dgs= 0.0484 Dgo= 0.0180 Dso= 0.0125
D3g= 0.0051 D15= Dio=
Classification
UsSCs= CL AASHTO= A-6(12)
Remarks
Moisture Content= 24.5%
FM.=0.01
* (no specification provided)
Sample No.: 2 Source of Sample: B-1118 Date: 10/27/05
Location: Elev./Depth: 3.5

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

Project No:  0121-3070.03

Figure
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GRAIN SIZE - mm ‘
44 GOBBLES % GRAVEL % SAND % FINES
° CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.3 0.3 24 30.6 66.4
SIEVE PERGCENT SPEC." PASS? ‘ Soil Description
SIZE FINER PERCENT | (X=NO) Fat clay
#4 100.0
#10 99.7
#40 99.4
#200 97.0 . Atterberg Limits :
PL= 23 LL= 53 Pl= 30
Coefficients
Dgg= 0.0165 Deo= Dsp=
D3g= D15= Di0=
Cuz CC=
Classification
USCS= CH AASHTO=  A-7-6(33)
Remarks
Moisture Content= 29.2%
¥ (no specification provided)
Sample No.: 3 Source of Sample: B-1118 - Date: 10/27/05
Location: Elev./Depth: 6.0
Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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FERCENT FINER
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500 . 100 1
GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 34.2 6.3 16.1 9.2 239 10.3

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Clayey gravel with sand

0.75 in. 100.0
0.375 in. 80.3
#4

#1e 23 Atterberg Limits
#ggg gig PL= 16 LL= 26 Pl= 10

Coefficients
Dgs= 11.3 Dgo= 2.16 Dgo= 0.793
Dag= 0.0467 D45= 0.0117 D4g=
Cy= Cc=
UsCs= GC AASHTO= A-2-4(0)

Remarks
Moisture Content= 17.4%
F.M.=0.54

¥ (no specification provided)

Sample No.: 5B ' Source of Sample: B-1118  Date:  10/27/05
Location: Elev./Depth; 11.8

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

Project No: 0121-3070.03 Figure ‘
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GRAIN SIZE - mm
o COBBLES % GRAVEL % SAND % FINES
% C CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 26.5 21.2 7.8 11.7 10.5 17.6 4.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NOQ) Silty clayey gravel with sand
1.5in. 100.0
1in. 84.2
0.75 in. 73.5
0375 ;;14 g%% : Atterberg Limits
mg ggg PL= 16 LL= 20 Pl= 4
. Coefficients
#200 23 Dgs= 25.9 Dgo= 8.1 Dgg= 3.89
D3g= 0.272 D45= 0.0282 D10= 0.0143
CL= 569.29 Co= 0.64
Classification
UsSCs= GC-GM AASHTO= A-1-b
Remarks
Moisture Content= 14.9%
FM-=1.12
* (no specification provided)

Sample No.: 7 Source of Sample: B-1118 Date: 11/1/05
Location: EIev.IDgpth: 16.0
i T Client: TranSystems, Inc.

2 D Project: SCI-823-0.00
: Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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1
GRAIN SIZE - mm

% GRAVEL

% SAND

% FINES

% COBBLES

CRS. FINE

CRS.

MEDIUM

FINE

SILT

CLAY

0.0

0.0 3.6

5.1

10.7

31.8

22.2

26.6

SIEVE
SIZE

PERCENT
FINER

SPEC."
PERCENT

PASS?
{X=NO)

0.751n.

100.0

Soil Description

Clayey sand

99.1
96.4
91.3
80.6
48.8

0.375 in.
4

#10
#40
#200

Atterberg Limits
LL= 30

Coefficients
Dgs= 0.640 Dgp= 0.138
Dag= 0.0074 D15=
CU= CC=
Classification
AASHTO= A-6(5)

Remarks
Moisture Content= 19.3%
F.M.=0.05

PL= 12

Dsg= 0.0809

D1g=

usSCcSs= SC

" (no specification provided)
Date:
Elev./Depth:

9/23/05

Sample No.: 3
6.0

Source of Sample: B-1119
Location: ‘

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

Figure

Project No: 0121-3070.03
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE -mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 15.5 23.4 6.5 18.0 0.4 18.3 3.9
SIEVE PERCENT SPEG.” PASS? Soil Description
1.5 in. 100.0
1.0 in. 84.5
0.75 in. 84.5
0.375 n gﬁl Atterberg Limits
ﬁ};g gg:g PL= 17 LL= 25 Pl= 8
- Coefficients
#200 272 Dgs5= 26.3 Dgo= 3.85 Dig= 1.34
Dag= 0.136 D+5= 0.0146 D1g= 0.0066
Cy= 58336 Ce= 0.73
Classification
USCS= GC AASHTO= A-2-4(0)
Remarks
Moisture Content= 15.0%
F.M.=0.88
" (no specification provided)
Sample No.: 4 Source of Sample: B-1119 Date: 9/23/05
Location: Elev./Depth: 8.5

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

Figure

Project No:  0121-3070.03




O

100 T T T T
' : : - § \g‘\ '
; I H .
% | Mt \\ |
80 \
| X
70 ; i :
o
L 60
= E
= |
= . ;
L { '
Q ! :
e ;
w 40 : A
0. : :
30 : ’\\ ;
20 "v
10 : i ; :
0 ! It : | :
500 100 10 1 0.1 0.01 0.007
GRAIN SIZE - mm :
v, COBBLES % GRAVEL % SAND % FINES
y CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 5.5 6.4 47.0 22.2 18.9
SIEVE PERCENT SPEG.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO} Silty sand
0.50 in. 100.0
0.3751in. 98.6
#4 94.5
ﬁ%g %3} Atterberg Limits
ﬁﬁg i?? PL= NP LL= NP Pl= NP
: Coefficients
£29 308 Dgs= 1.58 Deo= 0.606 Dgg= 0.504
#100 21.7 D3g= 0.294 D15 D1g=
#200 18.9 CyF Co= |
Classification
UsCcs= sM AASHTO= A-1-b
Remarks
Moisture Content= 19.5%
FM=1.95
* (no specification provided)
Sample No.: 7 Source of Sample: B-1119 Date: 9/23/05
Location: Elev./Depth: 16.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No:  0121-3070.03 Figure
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm :
% COBBLES % GRAVEL % SAND % FINES

3 CRS. FINE CRS. | MEDIUM FINE SILT CLAY

0.0 0.0 27.2 8.4 22.2 114 18.3 12.5

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand with gravel

0.75in. 100.0

0.375 in. 85.4
#4 72.8

fé};g 2‘2‘3 ' . Atterberg Limits

#200 30.8 ' PL= NP LL= NP Pl= NP

‘ Coefficienis
Dgs= 9.34 Dgo= 141 Dgp= 0.736
Dzp= 0.0650 Dq5= 0.0077 D4g=
CU= CC=

~ Classification
UsSCS= SM AASHTO= A-2-4(0)

Remarks
Moisture Content= 15.3%
F.M.=0.42

" (no specification provided)

Sample No.: 8 Source of Sample: B-1119 "~ Date: 9/23/05
Location: Elev./Depth: 185

SDLZ

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

Project No: 0121-3070.03 - Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND %, FINES
% CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 7.8 5.4 0.4 5.8 48.6 19.7 12.3
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
1.00 in. 100.0
0.75in. 92.2
| 0375in. 87.4
##lfg ggi Atterberg Limits
540 20,6 PL= NP LL= NP Pi= NP
#200 32.0 Coefficients
Dgs= 1.12 Dgp= 0.222 Dgp= 0.158
D3p= 0.0669 Dq5= 0.0074 D1g=
Cu= CC=
Classification
USCS= sM AASHTO=  A-2-4(0)
Remarks
Moisture Content= 17.3%
FM.=0.34
¥ (no specification provided)
Sample No.: 9 Source of Sample: B-1119 Date: 9/23/05
Location: Elev./Depth: 21.0

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

Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
% CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.6 2.0 44.3 53.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay
0.375in. 100.0
#4 100.0
#10 100.0 _
#40 99.4 Atterbery Limits
#200 97.4 PL= 22 L= 4l Pl= 19
Coefficients
Dgg= 0.0303 Dgo= 0.0069 Dgp= 0.0044
D3p= D45= D10=
Cu= Cc=
~ Classification
UsCs= CL AASHTO=  A-7-6(20)
Remarks
Moisture Content= 19.4%
" (no specification provided)
Sample No.: 1 Source of Sample: B-1120 Date: 11/1/05
Location: Elev./Depth: 1.0
Client: TranSystems, Inc.
| Project: SCI-823-0.00
Project No: 0321-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm :
% COBBLES % GRAVEL % SAND % FINES
% C CRS. FINE GRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 1.9 49.3 48.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO} Lean clay
0.375 in. 100.0
#4 100.0
#10 100.0
#40 99.8 Atterberg Limits
#200 97.9 PL= 24 LL= 42 Pl= 18
Coefficients
Dgs= 0.0330 Dgo= 0.0084 Dgp= 0.0053
D30~ D45= D1p=
Cu= CC=
Classification
USCS= CL AASHTO= A-7-6(20)
Remarks
Moisture Content= 21.1%
¥ {no specification provided)
Sample No.: 2 Source of Sample: B-1120 Date: 11/1/05
Location: Elev./Depth: 3.5

Client: TranSystems, Inc.
Project:

SCI-823-0.00

_ Project No:  0121-3070.03

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm |
R % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS, | MEDIUM FINE SILT CLAY
0.0 0.0 4.2 11.9 29.6 20.2 14.4 19.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NOQ) Clayey sand
0.75 in. 100.0
0.375 in. 69.2
o | B o
. Atterberg Limits
#40 543 = = =
#9200 341 PL= 17 LL= 35 Pi= 18
Coefficients
Dgs= 2.13 Dgo= 0.584 Dgg= 0.324
D3p= 0.0420 D15= D1p=
Cu:.‘. CC=
~ Classification
USCS= SC AASHTO= A-2-6(2)
Remarks
Moisture Content= 16.6%
F.M.=0.05
* (no specification provided)
Sample No.: 3 Source of Sample: B-1120 ~ Date: 11/1/05

Elev./Depth: 6.0

Project No: 0121-3070.03 Figure
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Client: TranSystems, In¢.
Project: SCI-823-0.00
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PARTICLE SIZE DISTRIBUTION TEST REPORT

Location:

Elev./Depth:
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GRAIN SIZE - mm :
. BBLES % GRAVEL % SAND % FINES
% COBBL CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 11.0 5.4 8.7 7.5 377 29.7
SIEVE PERCENT SPEC." PASS? Scil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay
0.75 in. 100.0
0.3751n. 92.0
#4 89.0 :
ﬁ}tg gzg Atterberg Limits
4500 67:4 PL= 23 LL= 36 Pi= 13
Coefficients
Dgg= 2.43 Dgp= 0.0397 Dsp= 0.0205
Dzg= 0.0051 D15= Dip=
Cu= Cc=
USCS= CL AASHTO= A-6(7)
Remarks
Moisture Content= 17.4%
FM.=0.19
* (no specification provided)
Sample No.: 1 Source of Sample: B-1121 Date: 11/1/05
1.0

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

Project No: 0121-3070.03

Figure
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GRAIN SIZE - mm
0 GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 53 1.7 16.0 23.9 31.2 21.9
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sandy lean clay
0.75 in. 100.0
0.375 in, 98.8
do | 950 q
1 . Atterberg Limits
#40 77.0 = = =
4500 531 PL= 14 LL= 23 Pl= 9
Coefficients
Dgs= 0.783 Dgo= 0.122 Dgo= 0.0607
D3p= 0.0141 Dq5= D1o=
Cu= CC=
Classification
USCs= CL AASHTO= A-4(2)
Remarks
Moisture Content= 14.3%
F.M.=0.06
* {no specification provided)
Sample No.: 2 Source of Sample: B-1121 Date: 11/1/05
Location: Elev./Depth: 3.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm :
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 1.2 0.8 4.2 6.0 56.8 31.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
0.375 in. 100.0
#4 98.8
i g
. Atterberg Limits
#200 87.8 PL= 23 LL= 37 Pl= 14
Coefficients
Dgg= 0.0614 Dgo= 0.0193 D5p= 0.0129
Dag= 0.0047 D15= Dqp=
Cu: CC=
Classification
Uscs= CL AASHTO= A-6(13)
Remarks
Moisture Content= 28.4%
F.M.=0.01
* (no specification provided)
Sample No.: 3 Source of Sample: B-1121 Date: 11/1/05
Location: Elev./Depth: 6.0
Client; TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o % GRAVEL % SAND " % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 12.7 2.6 18.5 224 28.4 15.4
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Clayey sand
0.75 in. 100.0
0.375 in. 99.3
##4 ﬁl%
10 . Atterberg Limits
#40 66.2 = - -
4900 438 PL= 16 LL= 24 Pl= 8
Coefficients
Dgs= 2.24 Dgo= 0.274 Dso= 0.125
Dag= 0.0232 D45= 0.0047 D1p=
Cy= Ce=
Classification
UsCs= sC AASHTO= A-4(0)
Remarks
Moisture Content= 15.5%
F.M.=0.13
" (no specification provided)
Sample No.: 1 Source of Sample: B-1122 Date: 11/1/05
Elev./Depth: 1.0

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

Project No: 0121-3070.03

Figure
—
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GRAIN SIZE - mm ‘
% GRAVEL % SAND % FINES
% GOBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.2 1.3 3.7 56.2 38.6
SIEVE PERCENT SPEC." PASS? Soil Description
0.375 in. 100.0
#4 100.0
#10 99.8
#40 98.5 Atterberg Limits
#200 94.8 PL= 18 LL= 34 Pl= 16
Coefficients
Dgs= 0.0493 Dgp= 0.0162 Dgp= 0.0098
D30= D15= D1o=
CU= CC=
Classification
UsSCs= CL AASHTO= A-6(15)
Remarks
Moisture Content= 17.2%
* (no specification provided)
Sample No.: 2 Source of Sample: B-1122 Date: 11/1/05
Location: Elev./Depth: 3.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: (121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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0
GRAIN SIZE - mm
%, GRAVEL % SAND %, FINES

% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 04 | 32 { 107 8.6 44.0 24.1

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Sandy lean clay
0.75 in. 100.0
0.375in. 94.6
#4

ﬁ}lg gg# - Atterberg Limits
4500 681 PL= 17 LL= 29 Pl= 12

Coefficients
Dgs= 1.35 Dgp= 0.0411 Dgo= 0.0233
D3ag= 0.0077 Dq5= D1p=
CU= C=
Classification
USCS= CL AASHTO= A-6(6)

Remarks
Moisture Content= 16.5%
FM=0.15

" (no specification provided)

Sample No.: 3 Source of Sample: B-1122 Date: 11/1/05
Location: Elev./Depth: 6.0

Client: TranSystemns, Inc.
Project: 3SCI-823-0.00

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 - ' 100' — '16 1
GRAIN SIZE - mm

% GRAVEL % SAND % FINES

% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 16.0 4.3 1.8 11.8 12.5 34.4 16.2

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay with gravel

1.5in. 100.0

1in. 81.0

0.75 in. 81.0

0.375 in. .
#4

#10
#40
#200

Atterberg Limits
PL= 18 L= 26 Pl= 8
Coefficients
Dgg= 28.9 Dgp= 0.270 Dgp= 0.0709
D3p= 0.0168 D15= Dyg=
CU= Cc:

Classification
USCS= CL AASHTO= A-4(1)

Remarks
Moisture Content= 14.3%
F.M.=0.63

L e R Rt ot |
SRS
o \D ~J Lh

" (no specification provided)

Sample No.: 1 - Source of Sample: B-1123  Date: 11/1/05
Location: Elev./Depth: 1.0

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

Project No:  0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
. OBBLES % GRAVEL % SAND % FINES
c CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 4.8 2.3 6.0 4.1 44.6 382
SIEVE PERCGENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay with sand
0.75 in. 100.0
0.3751in. 96.3
#4 95.2
ﬁzllg ggg Atterberg Limits
4200 82:8 PL= 19 LL= 34 Pl= 15
Coefficients
Dgs= 0.103 Dgo= 0.0179 Dsg= 0.0106
D3g= D15= D1g=
Cy= Ce=
Classification
USCS= CL AASHTO= A-6(12)
Remarks
Moisture Content= 18.5%
F.M.=0.09
* " (no specification provided)
Sample No.: 2 Source of Sample: B-1123 Date: 11/1/05
Location: Elev./Depth: 3.5
Client: TranSystems, Inc.
Project; SCI-823-0.00
Project No:  0121-3070.03 Figure
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 1.1 2.6 8.3 7.7 47.3 33.0
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean Clay with sand
0.375 in. 100.0
#4 98.9
#10 96.3
#40 88.0 Atterberg Limits
#200 80.3 PL= 19 LL= 32 Pl= 13
Coefficients
Dgg= 0.145 Dgp= 0.0226 Dgo= 0.0139
Dag= D15= D1o=
CU= CC=
Classification
USCs= CL AASHTO= A-6(9)
Remarks
Moisture Content= 17.3%
F.M.=0.01
" (no specification provided)
Sample No.: 3 Source of Sample: B-1123 Date: 11/1/05
Location: Elev./Depth: 6.0

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

Project No: 0121-3070.03

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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PERCENT FINER

20

10

0.1 0.01 0.001

500 760 ) 1
GRAIN SIZE - mm
% GRAVEL % SAND % FINES

0,

% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.5 4.7 11.0 59.3 24.5

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | ({X=NO) Lean clay with sand

0.375in. 100.0

#4 100.0

i 5
: : Atterberg L imits

#200 83.8 PL= 23 L= 34 Pl= 11

Coefficients
Dgs= 0.0810 Dgp= 0.0269 Dgp= 0.0186
Dag= 0.0077 Dq5= D1o=
CU= CC=

~ Classification
UsCcS= CL AASHTO=. A-6(9)

Remarks
Moisture Content= 33.6%

* (no specification provided)

Sample No.: 1 Source of Sample: B-1124 Date: 11/1/05
Location: Elev./Depth: 1.0

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

Project No: 0121-3070.03 Figure
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0. 0.01

S0 100 — 10 1
GRAIN SIZE - mm

0.001

% GRAVEL % SAND % FINES

L)
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT

CLAY

0.0 0.0 0.0 0.0 0.6 7.8 48.2

434

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay

0.375 in. 100.0

#4 100.0

e | % ;
i Atterberg Limits

#200 91.6 PL= 21 L= 42 Pl= 21

Coefficients

D3g= D15= D4o=
c30 ol 10

Classificatidn

Remarks
Moisture Content= 26.8%

Dgs= 00449 Dgo= 0.0115 Dgg= 0.0070

USCS= CL AASHTO= A-7-6(20)

* (no specification provided)

Sample No.: 2 Source of Sample: B-1124 Date:
Location: Elev./Depth:

11/1/05
35

Client: TranSystems, Inc.
Project: 5CI-823-0.00

Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT

Location:

: ; S . £ 54 e g 2 9% 8
£ £ &3 £ f 9= Ey 5 & f § 5§ §
100 T N =]
il ' | s
90 g
80 . ;
70 L \
60 \\
i 5. N
s \
40 \
30 .
20 :
10 —H—
0 | 3 H ;
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.3 7.1 52.0 40.6
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
0.375in, 100.0
#4 100.0
#10 100.0
#40 99.7 Atterberg Limits
#200 92.6 PL= 20 LL= 40 Pl= 20
Coefficients
Dgs= 0.0452 Dgo= 0.0137 Dsp= 0.0085
D30= D D1p=
Cy= Ce=
Classification
Uscs= CL AASHTO= A-6(19)
Remarks
Moisture Content= 26.0%
* {no specification provided)
Sample No.: 3 Source of Sample: B-1124 Date: 11/1/05
Elev./Depth: 6.0

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

Project No: 0121-3070.03

Figure
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GRAIN SIZE - mm :
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.1 0.7 0.7 357 44.7 18.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silty clay
0.375 in. 100.0
#4 99.9
#10 99.2
#40 98.5 Atterberg Limits
#200 62.8 PlL= 16 LL= 20 Pl= 4
Coefficients
Dgs= 0.221 Dgo= 0.0655 Dgg= 0.0401
Dag= 0.0134 D15= D1p=
CU= CC=
Classification
USCS= CL-ML AASHTO= A-4(0)
Remarks
Moisture Content= 28.4%
F.M.=0.00
* (no specification provided)
Sample No.: 5 Source of Sample: B-1124 Date: 9/23/05
Location: Elev./Depth: 11.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 .
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GRAIN SIZE - mm
o COBBLES % GRAVEL % SAND "~ % FINES
o CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 7.2 13.9 57 13.5 18.2 304 11.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | {X=NO) Silty, clayey sand with gravel
1.00 in. 100.0
0.75 in. 92.8
0.375 in. 92.8
##1#8 ;gg Atterberg Limits
%40 557 PL= 19 LLT' 24 Pl= 5
#200 41.5 Coefficients
Dgs= 6.72 Dgo= 0.438 Dgo= 0.162
D3p= 0.0307 D4i5= 0.0085 D4g=
CLI= CC=
~ Classification
UsSCs= SC-SM AASHTO= A-4(0)
Remarks
Moisture Content= 15.3%
F.M.=0.35
" (no specification provided)
Sample No.: 6 Source of Sample: B-1124 Date: 9/23/05
Q Location: Elev./Depth: 13.5
F|— Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 6.0 2.0 13.9 10.6 48.8 18.7
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO} Sandy silty clay
0.75in, 100.0
0.375 in. - 977
#4 94.0 .
g}lg g%(l) Atterberg Limiis
4500 675 PL= 20 L= 27 Pl= 7 -
Coefficients
Dgs= 0.872 Dgo= 0.0461 Dgo= 0.0280
Dzp= 0.0108 D15= Dig=
U= CC=
Classification
USCS= CL-ML AASHTO= A-4(3)
Remarks
Moisture Content= 15.8%
F.M.=0.08
, * (no specification provided)
Sample No.: 2 Source of Sample: B-1125 Date: 9-2-05
Location: Elev./Depth: 2.0
Client; TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.4 0.7 7.7 9.3 53.3 28.6
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay with sand
0.375 in. 100.0
#4 99.6
i |3 ;
. ‘ Atterberg Limits
#200 81.3 PL= 19 LL= 30 Pl= 11
Coefficients
Dgs= 0.103 Dgo= 0.0223 Dgp= 0.0142
D3p= 0.0054 D15= D1p=
Cy= Cc=
Classification
USCS= CL AASHTO=. A-6(8)
Remarks
Moisture Content=21.4%
F.M.=0.00
" (no specification provided)
Sample No.: 3 Source of Sample: B-1125 Date: 9-2-05
Location: Elev./Depth: 4.0
Client: TranSystems, Inc.
_Project: SCI-823-0.00
Project No: 0121-3070.03

Figure
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GRAIN SIZE - mm ‘
o BLES % GRAVEL % SAND % FINES
% COB CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.5 2.0 62.2 353
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
#10 100.0
#40 99.5
#200 97.5
Atterberg Limits
PL= 20 LL= 36 Pl= 16
Coefficients
Dgs= 0.0445 Dgg= 0.0153 Dsn= 0.0099
D3g= D157 D1io=
Cy= Cc=
Classification
UsCcs= CL AASHTO= A-6(16)
Remarks
Moisture Content= 17.2%
* {no specification provided)
Sample No.: 1 - Source of Sample: B-1126 Date: 9-2-05
Location: ‘ Elev./Depth: 1.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 4.5 2.6 13.3 104 37.1 32.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay
0.75 in. 100.0
0.3751n, 98.8
5
0 . Atterberg Limits
#40 79.6 = = =
#3200 69.2 PL= 18 LL= 31 Pl= 13
Coefficients
Dgs= 0.763 Dgo= 0.0303 Dgp= 0.0147
Dap= 0.0044 Dv5= D10=
CU= CC=
~ Classification
USC8= CL AASHTO= A-6(7)
Remarks
Moisture Content= 16.3%
F.M=0.06
* (no specification provided)
Sample No.: 2 Source of Sample: B-1126 Date: 9-2-05
Location: Elev./Depth: 3.0

Client: TranSystems, Inc.
Project: SCI-323-0.00

0121-3070.03

Project No:

Figure
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 1.1 11.3 41.4 46.2
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NOj} Lean clay
#10 100.0
#40 98.9
#200 87.6
Atterberg Limits
PL= 19 LL= 34 Pi= 15
Coefficients
Dgg= 0.0583 Dgg= 0.0106 Dso= 0.0061
D3p= D15= D1p=
Cu: CC=
Classification
UsCs= CL AASHTO= A-6(13)
Remarks
Moisture Content=21.5%
* (no specification provided)
Sample No.: 5 Source of Sample: B-1126 Date: 9/29/05
Location: : Elev./Depth: 8.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm :
v, GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.6 15.1 58.0 26.3
SIEVE PERCENT SPEC." PASS? : Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay with sand
#10 100.0 v
#40 99.4
#200 84.3
Atterberg Limits
PL= 18 L= 26 Pl= 8
Coefficients
Dg5= 0.0779 Dgp= 0.0283 Dgo= 0.0197
Dzp= 0.0078 Dq5= D1g=
Classification
USCS= CL AASHTO=  A-4(5)
Remarks
Moisture Content= 29.0%

" (no specification provided)
Sample No.: 6 Source of Sample: B-1126  Date: 9/29/05
Location:

Elev./Depth: 11.0

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

Project No: 0121-3070.03 Figure |




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm :
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.1 11.9 47.6 29.4 11.0
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
#4 100.0
#10 99.9
#40 88.0
#200 404 Atterberg Limits
PL= NP Li= NP Pl= NP
Coefficients
Dgs= 0.368 Dgp= 0.150 Dgp= 0.107
Dzg= 0.0434 D15= 0.0106 Dqp=
Cy= Cc:::
USCS= SM AASHTO= A-4(0)
Remarks
Moisture Content= 28.8%

* (no specification provided)

10 Date: 9/29/05

Elev./Depth: 21.0

Source of Sample: B-1126

Sample No.:
Location:

Client: TranSystems, Inc.
Project: SCI-§23-0.00

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm :
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 1.3 3.5 65.0 20.3 5.9
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
0.50 in. 100.0
0.375 in, 98.3
#4 98.7
ﬁ%g gg% : Atterberg Limits
ﬁig ggg PL= NP LL= NP Pi= NP
. ) Coefficients
7 17 Dgs= 1.01 Dgo= 0.680 D5g= 0.602
#100 8.5 Dag= 0.458 D15= 0.261 D1g= 0.183
#200 5.9 Cy= 3.72 Co= 1.69
Classification
USCS= SpP-SM AASHTO= A-1-b
Remarks
Moisture Content= 18.9%
F.M=227
* (no specification provided)
Sample No.: 11 Source of Sample: B-1126 Date: 9/29/05
Location: Elev./Depth: 23.5

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

Project No:  0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT

100 ' ; : ) T L H Vol
90 : :
TSl
| el |l
80 ; T— T
. SN
o — i\\
60 : \\
50 \
40 :
| \
| \\
i : \
% : A S
20 : :
10
0 C HilH
500 100 10 1 0.1 0.0 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
% CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 7.8 0.4 8.0 8.8 453 28.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay with sand
0.75 in. 100.0
0.375 in. 94.5
#4 92,2
ﬂg g%g Atterberg Limits
#7200 74:1 PL= 21 LL= 31 Pl= 10
Coefficients ‘
Dgs= 0.681 Dgo= 0.0316 Dsg= 0.0192
D3zp= 0.0057 D45= D1p=
Cy= Cc=
Classification
USCS= CL AASHTO= A-4(6)
Remarks
Moisture Content= 15.8%
FM=0.13
* (no specification provided)
Sample No.; 1 Source of Sample: B-1127 Date: 8/15/05
Location: Elev./Depth: 0.0

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

Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT

. . . 5 . £ g E - o o g e 8
i £ 57 f3 ¥ 1 g g § 8 £z ¢
B nm ﬁ\k HEAARR
o NG
: : N\ :
LWL N [ |
80 ) H H \ H H
: i P
70 : N
o0 f NG
| LN
s | TN
50 : ; :
40 \\
30 \\\\i
: : : N
| ' s \F\
o Eramm =
10 f : :
0 : fL :
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 3.2 34 18.8 19.8 329 21.9
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay
0.75 in. 100.0
0.3751in. 59.3
#4 96.8
fﬁzllg gz‘ﬁ’f Atterberg Limits
4900 548 PL= 16 LL= 24 Pl=
Coefficients
Dgs= 0.909 Dgo= 0.118 Dgo= 0.0512
D3p= 0.0112 Dq5= D1p=
Cy= c=
Classification
UsCs= CL AASHTO= A-4(2)
Remarks
Moisture Content= 11.3%
F.M.=0.04
* (no specification provided)
Sample No.: 2 Source of Sample: B-1127 Date: 8/15/05

Logation:

Elev./Depth: 2.0

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

Project No: 0121-3070.03

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
] % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 49 3.0 2.0 2.1 54.9 33.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
0.75 in. 100.0
0.3751n. 96.4
A
#1 . Atterberg Limits
#40 90.1 = = =
4500 830 PL= 21 LL= 32 Pl= 11
Coefficients
Dgg= 0.0662 Dgo= 0.0226 Dsg= 0.0140
D30= D15= D1p=
Cy= Ce=
Classification
USCS= CL AASHTO= A-6(%)
Remarks
Moisture Content= 15.9%
F.M.=0.09
* (no specification provided)
Sample No.: 1 Source of Sample: B-1128 Date: 8/15/05
Location: Elev./Depth: 1.0

Project:

Client: TranSystems, Inc.
SCI-823-0.00

Project No: 0121-3070.03 Figure
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% GOBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 28.3 12.7 23.4 13.6 17.0 5.0
SIEVE PERCENT SPEG." PASS? Soil Description
SIZE FINER PERGENT {X=NO) Silty sand with gravc]
0.751in. 100.0
0.375 in. 88.9
#4 71.7
§};8 ggg Atterberg Limits
#200 220 PL= NP LL= NP Pl= NP
Coefficients
Dgs= 8.08 Dgg= 2.16 Dsp= 1.10
D3p= 0.250 D45= 0.0250 Dqg= 0.0116
C,= 186.40 Ce= 2.50
~ Classification
USCS= SM AASHTO= A-1-b
Remarks
Moisture Content=7.1%
F.M.=0.39
* (no specification provided)
Sample No,; 2 Source of Sample: B-1128 Date: 8/15/05
Location: Eiev./Depth: 3.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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PERCENT FINER

PARTICLE SI

ZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm :
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 5.5 0.4 1.8 4.6 552 32.5
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT { (X=NO) Silt
0.75 in. 100.0
0.3751in. 54.5
##3 gﬁ
1 . Atterberg Limits
#40 92.3 = = =
4500 377 PL= 25 LL= 31 Pl= 6
Coefficients
Dgs= 0.0674 Dgo= 0.0243 Dgo= 0.0154
D3g= D15= D40=
Cu= Cc=
Classification
UsCcs= ML AASHTO=  A-4(5)
Remarks
Moisture Content== 18.7%
L.OI (Organic Content)= 6.12%
FM=0.11
* (no specification provided)
Sample No.: 1 Source of Sample: B-1129 Date: 8/15/05
Elev./Depth: 1.0

Location:

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

Project No: 0121-3070.03

Figure



PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 13.6 3.2 31.6 26.4 17.4 7.8
SIEVE PERCENT SPEC.” PASS? Soil Description
0.75in. 100.0
0.375 in, 92.9
o | B3 g
. Atterberg Limits
#40 51.6 = = =
#200 25.2 PL= NP LL= NP Pi= NP
Coefficients
Dgs= 2.83 Dgp= 0.608 Dsp= 0.395
Dap= 0.114 Dq5= 0.0251 D1p= 0.0111
Cy= 55.02 Co= 1.94
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
Moisture Content= 7.3%
FM.=0.21
* (o specification provided)
Sample No.: 2 Source of Sample: B-1129 Date: 8/15/05
Location: Elev./Depth: 3.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No:  0121-3070.03 Figure
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
R % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT [ cLay
0.0 0.0 . 43.0 9.9 18.8 9.7 18.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NOQ) Silty gravel with sand
0.75 in. 100.0
0.50in, . 814
0,375 in. 67.6
#ﬁ*g ;5}? Atterberg Limits
ﬁ%g §§3 PL= NP LL= NP Pl= NP
- Coefficients
40 28.3 Dgs= 13.7 Deo= 6.99 Dg= 2.52
#60 23.4 D3g= 0483 D15= D1o=
#108 %gg Cy= Ce=
#20 | Classification
UsCcs= GM AASHTO= A-1-b
Remarks
Moisture Content= 4.9%
F.M.=2.97
" (no specification provided)
Sample No.: | Source of Sample: B-1130 Date: 8/20/05
Location: Elev./Depth: 1.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT

Loc_ation:
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GRAIN SiZE - mm
o% COBBLES % GRAVEL % SAND " % FINES
% C CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 12.8 5.9 2.1 18.4 21.4 22.3 17.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Clayey sand with gravel
1.01in. 100.0
0.75 in. 87.2
0.375 in. 83.0
#?g -S,é% Atterberg Limits
540 60.8 PL= 15 LL= 24 Pl= 9
#200 394 Coefficients .
Dgs= 13.9 Dgo= 0.402 Dsop= 0.189
D3p= 0.0274 D15= D1p=
U= CC=
Classification
UsSCS= SsC AASHTO= A-4(0)
Remarks
Moisture Content= 14.0%
F.M.=0.49
* {no specification provided)
Sample No.: 2 Source of Sample: B-1130 Date: 8/20/05
: Elev./Depth: 3.0

Project:

Z‘ Project No: 0121-3070.03 [+]

Client: TranSystems, Inc.
SCI-823-0.00

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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° 500 100l 0 T 0T 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 12.5 3.0 25.2 29.3 18.2 11.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=N0) S]]ty’ c]ayey sand
0.75 in. 100.0
0'3751'?4 g%g
m ggﬁg Atterberg Limits
00 300 PL= 14 LL= 18 Pl= 4
Coefficients
Dgs= 2.16 Dgg= 0.440 Dgg= 0.264
D3p= 0.0750 D15= 0.0087 D1g=
Cu= CC=
Classification
USCS= SC-8M AASHTO= A-2-4(0)
Remarks
Moisture Content= 7.7%
F.M.=0.20
¥ (no specification provided)
Sample No.: 1 Source of Sample: B-1131 Date: 8/20/05
Location: Elev./Depth: 1.0

Project No:

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

0121-3070.03

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT

Sample No.: 2
Location:
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e S S =~ 35 8 i % g i & £ 5 ¢
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 18.6 10.6 4.5 19.0 12.4 20.1 14.8
SIEVE PERCENT SPEC." PASS? Soil Description
1.0 in. 100.0
0.75 in. 81.4
0.375 1;14 ;gg
. Atterberg Limits
#10 66.3 = = =
#40 473 PL= 15 LL= 24 Pl= 9
#200 34.9 Coefficients
Dgs= 20.4 Dgg= 1.10 Dsgg= 0.530
Dap= 0.0390 D15= 0.0052 D1g=
CLI: CC=
Classification
UsCs= sC AASHTO= A-2-4(0)
Remarks '
Moisture Content= 8.4%
F.M.=0.69
* (no specification provided)
Source of Sample: B-1131 Date: 8/20/05

Elev./Depth: 3.0

Project No:

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

0121-3070.03

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm : ‘
% COBBLES % GRAVEL % SAND % FINES
? CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 12.3 4.5 19.1 17.5 27.0 19.6
SIEVE PERCENT SPEC." PASS? Soil Description
0.75 in. 100.0
0.3751in, 95.0
#4 87.7
ﬁ};g Eﬁ% Atterberg Limits
#5200 166 PL= 15 LL= 24 Pi= 9
Coefficients
Dag= 2.85 Dgo= 0.301 Dgp= 0.108
Dag= 0.0154 Dq5= D10=
Cu= ¢ |
Classification
UsCcs= S8C AASHTO= A-4(1)
Remarks
Moisture Content= 11.2%
FM.=0.17
¥ (no specification provided)
Sample No.: 1 Source of Sample: B-1132 Date: 8/15/05
Location: Elev./Depth: 1.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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PERCENT FINER

10

500 100 10 0.1 0.01 0.001

1
GRAIN SIZE - mm
% GRAVEL % SAND % FINES

% COBBLES CRS. FINE | CRS.| MEDIUM FINE SILT CLAY
0.0 0.0 9.4 5.0 24.3 18.4 23.4 19.5

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=N0) C]ayey sand

0.75 in. 100.0
0.375 in. 96.4
#?g ggg
. : ‘ Atterberg Limits
#40 61.3 = = =
oD 929 PL= 15 LL= 26 Pl= 11

Coefficients
Dgs= 1.88 Dgo= 0.390 Dgo= 0.168
D3p= 0.0175 Dq5- D?g:
CU= CC=
Classification
USCS= SC AASHTO=_ A-6(1)

Remarks
Moisture Content= 12.8%
F.M.=0.13

* {no specification provided)

Sample No.: 2 Source of Sample: B-1132 Date: 8/15/05
Location: Elev./Depth: 3.0

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

Project No: 0121-3070.03 Figure
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500 - 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES

% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 1.7 1.6 52.9 30.7 8.0 5.1

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand

#10 96.7 Atterberg Limits
#40 43.8 PL= NP LL= NP Pl= NP

Coefficients
Dgs= 1.46 Dgo= 0.721 Dgp= 0.526
Dgg= 0.240 D15= 0.0909 D1p= 0.0493
Cy= 1462 Cg= 1.61

Classification
USCS= SM AASHTO= A-1-b

Remarks
Moisture Content= 25.5%
F.M.=0.03

* (no specification provided)

Sample No.: 6 - Source of Sample: B-1139 Date: 11/1/05
Location: Elev./Depth: 13.5

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

Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 (.0 0.5 21.2 68.6 7.4 2.3
SIEVE PERCENT sSPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
0.375 in. 100.0
#4 100.0
#10 99.5
#40 78.3 - Atterberg Limits
#200 9.7 PL= NP LL= NP Pl= NP
Coefficients
Dgs= 0.544 Dgo= 0.261 D5p= 0.208
Dap= 0.132 Dq5= 0.0892 Dqo= 0.0758
Cy= 3.44 Co= 0.88
- Classification
USCS= SP-SM AASHTO= A-3
Remarks
Moisture Content= 23.6%
* (no specification provided)
Sample No.: 9 Source of Sample: B-1139 Date: 11/1/05
Location: Elev./Depth: 21.0

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

Project No: 0121-3070.03

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT

e g £ é ¢ = £ < o o o o g % B
= E ST =3 bE - E g I € £z @
100 T T NI i i
o RN RN A
R R '
’ : S ™
% O ST
S L R e
70 : ! I I T ' : ~ : \~ :
o R LT L] E TN
& O R | 1BELh
W 60 : : :
= ; : '
L. H
= 50 :
] :
ExJ ' ;
L 40 : \
IR s 1k ol \
2 e R ERARRII —H
BT E R DR I N
2 : i | i i P
10 | i
0 H I H 5 : i H
500 700 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
5%, GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 9.9 5.1 9.6 8.6 38.7 28.1
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay
0.75 in. 100.0
0.3751in. 94.4
A g
#1 . Atterberg Limits
#40 75.4 - - -
4900 65.8 PL= 18 LL= 32 Pl 14
Coefficients
Dag= 2.00 Dgp= 0.0403 D5o= 0.0202
Dap= 0.0057 D45= D1g=
CU= CC=
Classification
USCS= CL N AASHTO= A-6(7)
Remarks
Moisture Content= 18.9%
FM.=0.16

* {no specification provided)

Sample No.: 3 Source of Sample: B-1140 Date: 9/23/05
Location: Elev./Depth: 6.0

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

Project No:  0121-3070.03 Figure
— 1




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
v COBBLES % GRAVEL % SAND % FINES
% CO CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.8 3.6 5.9 54.9 34.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=N0) Lean c]ay
#4 100.0
#10 99.2
#40 95.6
#200 89.7 : Atterberg Limits
PL= 18 LL= 33 Pi= 15
: Coefficients
Dgg= 0.0523 Dgo= 0.0153 Dsp= 0.0100
D3g~ Di5= D1p=
Classification
USCS= CL AASHTO= A-6(13)
Remarks
Moisture Content= 21.6%
* (no specification provided)
Source of Sample: B-1140 Date: 9/23/05

Sample No.: 4

Location:

Elev./Depth: 8.5

Project:

Client: TranSystems, Inc.
SCI-823-0.00

Project No: 0121-3070.03

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 1.6 46.7 324 19.3
SIEVE PERCENT SPEC.” PASS? Soil Description
#4 100.0
#10 100.0
#40 98.4
#200 51.7 Atterberg Limits
PL= 14 LL= 22 Pl= 8
Coefficients
Dgg= 0.272 Dgo= 0.109 Dgg= 0.0688
D3p= 0.0153 D15= D1p=
CLI: CC=
Classification
uUsCs= CL AASHTO= A-4(1)
Remarks
Moisture Content= 19.3%
* {no specification provided)
Sample No.: 5 Source of Sample: B-1140 Date: 9/23/05
Location: Elev./Depth: 11.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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500 100 10 1 .01
GRAIN SIZE - mm

0.001

% GRAVEL % SAND % FINES

% COBBLES SILT

CRS. FINE CRS. | MEDIUM FINE R

CLAY

1.7 49.6 40.6 6.8

0.0 0.0 1.3

SPEC.*
PERCENT

PASS?
(X=NO)

SIEVE PERCENT Soil Description

SIZE
0.3751in.
#d

#10
#20
#30
#40 4
ﬁgg 6'2 :
#100 9.0 8855 8;;3
6.8 = 0.
#200 Cof 283

Poorly graded sand with silt

Atterberg Limits
LL= NP

PL= NP Pl= NP
Coefficients
Dgp= 0.504
D45= 0.238
Cg 1.21

D5o=
D1p=

Classification
AASHTO=

Remarks
Moisture Content=21.4%
FM.=1.96

USCS= SP-SM A-l-b

0.440
0.178

* {no specification provided)
Date:
Elev./Depth:

Sample No.: 9 Source of Sample: B-1140

Location:

9/23/05
21.0

Client: TranSystems, Inc.
Project: SCI-823-0.00
0121-3070.03

Project No: Figure
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FERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 16.5 26.9 14.1 14.6 6.9 7.8 13.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) C]aycy grave] with sand
1in, 100.0
0.75 in. 83.5
0.375in, 65.7
#% igg Atterberg Limits
240 279 PL= 18 LL= 38 Pl= 20
#200 210 Coefficients
Dgs= 19.6 Dgp= 6.09 Dsp= 3.16
D3p= 0.598 D15= 0.0088 D1g=
Cu= Ce=
Classification
UsSCs= GC AASHTO= A-2-6(1)
Remarks
Moisture Content= 18.2%
F.M.=0.94
* {no specification provided)
Source of Sample: B-1141 Date: 10/27/05

Sample No.: O
Location:

Elev./Depth: 21.0

Project:

Client: TranSystems, Inc.
SC1-823-0.00

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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O 500 700 79 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS, | MEDIUM FINE SILT CLAY
0.0 0.0 10.5 0.7 8.4 27.0 31.5 21.9
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sandy lean clay
Q.75 in. 100.0
0.375 in. 919
do | 8as
. Atterberg Limits
#40 80.4 = = =
4500 §34 PL= 18 LL= 27 Pl= 9
Coefficients
Dgg= 0.713 Dgo= 0.112 Dsp= 0.0602
Dap= 0.0119 Dq5= D1g=
Cy= Co
Classification
USCS= CL AASHTO= A-4(2)
Remarks
Moisture Content= 19.6%
F.M.=0.19
" (no specification provided)
Sample No.: 12 Source of Sample: B-1141 Date: 10/27/05
Q Location: Elev./Depth: 28.5
Client: TranSystems, Inc.

Project No:

Project: SCI-823-0.00

0121-3070.03

Figure




O

TN

N~

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 - 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
? CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 3.0 6.1 62.0 28.9
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
#10 100.0 :
#40 97.0
#200 50.9
Atterberg Limits
PL= 18 LL= 27 Pl= 9
Coefficients
Dgg= 0.0513 Dgg= 0.0197 Dgp= 0.0140
D3g= 0.0055 D15= D1p=
Cu.':‘. CC=
Classification
Uscs= CL AASHTO= A-4(7)
Remarks
Moisture Content= 17.9%
* {no specification provided)
Sample No.: 7 ' Source of Sample: B-1142 Date: 10/27/05
Location: Elev./Depth: 16.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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500 100 10 1 0.1 0.01 0.001
Q GRAIN SIZE - mm
o, COBBLES % GRAVEL % SAND % FINES
%G CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 7.5 14.2 7.5 26.4 16.1 11.0 17.3
SIEVE PERCENT SF'EC.’k PASS? Soit DESCTiEtiOH
SIZE FINER PERCENT (X=NO) C]aycy sand with gravc]
1.00 in. 100.0
0.75 in. 92.5
0.375 in. 90.8
#1;401 ;(8)3 Atterberg Limits
%40 444 PL= 16 LL= 34 Pl= 18
#200 28.3 Coefficients
Dgs= 7.14 Dgpg= 0.991 Dgn= 0.586
Dap= 0.101 D15= D1p=
Cy= Cc=
USCS= 8C AASHTO= A-2-6(1)
Remarks
Moisture Content= 15.6%
F.M.=0.38
* {no specification provided)
Sample No.: S Source of Sample: B-1142 Date: 10/27/05
Location: Elev./Depth: 21.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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1
GRAIN SIZE - mm

% GRAVEL _ % SAND % FINES
o,
¥ COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY

0.0 0.0 17.3 13.5 28.4 12.3 20.5 8.0

SIEVE PERCENT SPEC.* PASS? Soil Description ‘
SIZE FINER PERCENT | (X=NO}) Silty, clayey sand with gravel

0.75 in. 100.0
0.375 in. 91.5
#4 82.7

ﬁtll 8 gg% Atterberg Limits
400 335 PL= 20 LL= 24 Pl= 4

Coefficients
Dgg= 5.65 Dgp= 1.24 Dgp= 0.746
Dzp= 0.0581 Dq5= 0.0146 D1p= 0.0074
Cy= 16734 Co= 1.04

USCS= SC-SM AASHTO= A-2-4(0)

Remarks
Moisture Content= 18.4%
FM=026

* (no specification provided)

Sample No.: 12B ' Source of Sample: B-1142 Date: 10/27/05
Location: Elev./Depth: 285

Client: TranSystems, Inc.
Project: SCI-§23-0.00

Project No: 0121-3070.03
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\/ GRAIN SIZE - mm
v COBBLES v, GRAVEL % SAND % FINES
% C CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.1 0.8 37.4 47.0 14.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay
#4 100.0
#10 99.9
#40 99.1
#200 61.7 Atterberg Limits
PL= 16 LL= 26 Pl= 10
Coefficients
Dgs= 0.174 Dgp= 0.0707 Dsg= 0.0452
D3zp= 0.0210 D15= 0.0059 D1p=
C= Cc=
Classification
UsCs= CL AASHTO= A-4(4)
Remarks
Moisture Content= 26.0%
* (no specification provided)
Sample No.: 13 Source of Sample: B-1142 Date: 10/27/05
O Location: Elev./Depth: 31.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No:  0121-3070.03




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm :
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.4 0.3 1.2 41.6 44.7 11.8
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
0.375in. 100.0
H#4 99.6
i R
. Atterberg Limits
#200 36.5 PL= 15 L= 17 Pl= 2
Coefficients
Dgs= 0.201 Dgp= 0.0846 Dgp= 0.0593
Daqg= 0.0247 D45= 0.0083 Dig=
C= Cc=
Classification
UsSCS= ML AASHTO= A-4(0)
Remarks
Moisture Content= 24.8%
F.M.=0.00
* {no specification provided)
Sample No.: 14A Source of Sample: B-1142 Date: 10/27/05
Location: Elev./Depth: 3335

Project No:

Client: TranSystems, Inc.
Project:

SCI-823-0.00

0121-3070.03

Figure
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GRAIN SIZE - mm
R BLES % GRAVEL % SAND % FINES
% COB CRS. FINE | CRS. | MEDIUM FINE SILT [ cLay
0.0 0.0 10.8 10.6 43.6 19.2 15.8
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
0.75 in. 100.0
0.50 in. 98.5
0.3751n. 96.9
##ifg gg% Atterberg Limits
ﬁ%g 22}{ PL= NP LL= NP Pl= NP
‘ Coefficients
20 331 Dgs= 3.20 Dgo= 0.938 Dgo= 0.672
#60 21.9 D3p= 0.362 D15= D1o=
#100 18.0 Cy= Co
#200 . Clagsification
USCS= sM AASHTO= A-1b
Remarks
Moisture Content=4.8%
F.M.=2.24
* (no specification provided)
Sample No.: 5 Source of Sample: B-1143 Date: 10/27/05
Location: Elev./Depth: 11.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.6 33 14.0 32.3 30.2 19.6
SIEVE PERCENT SPEC.” PASS? Soll Description
0.3751n. 100.0
| #4 99 4
#10 96.1
#40 82.1 Atterberq Limits
#200 49.8 PL= 12 LL= 19 Pl= 7
Coefficients
Dgs= 0.524 Dgo= 0.129 D5p= 0.0759
D3p= 0.0159 Dq5= D1p=
u= CC=
Classification
USCS= SC-SM AASHTO= A-4(0)
Remarks
Moisture Content= 8.5%
F.M.=0.01
* (no specification provided)
Sample No.: 2 Source of Sample: B-1144 Date: 10/27/05
Location: Elev./Depth: 3.5

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

Project No:

0121-3070.03 Figure ‘




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
%% COBBLES % GRAVEL % SAND % FINES
% CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 6.8 6.7 31.1 29.6 9.1 16.7
SIEVE PERCENT SPEC.* PASS? Soil Description
0.75 in. 100.0
0.375 in. 97.3
#4 93.2
24118 ggi Atterberg Limits
4200 558 PL= 15 LL= 32 Pi= 17
Coefficients
Dgg= 1.79 Dgp= 0.521 D50= 0.331
Dag= 0.107 Dq5= D1o=
USCS= sC AASHTO= A-2-6(1)
~ Remarks
Moisture Content= 18.3%
F.M.=0.09
* (no specification provided)
Sample No.: 6 Source of Sample: B-1144 Date: 10/27/05
Location: Elev./Depth: 13.5

Project:

Client: TranSystems, Inc.
SCI-823-0.00

Project No: 0121-3070.03

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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C) GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.5 2.5 57.9 39.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO} Lean clay
0.375in. 100.0
#4 100.0
#10 100.0
#40 99.5 Atterberg Limits
#200 97.0 PL= 18 LL= 37 Pl= 19
Coefficients
Dgs= 00449  Dgp= 0.0148 Dsg= 0.0091
D3g= D15= D4o=
CU= Cc=
UsSCs= CL AASHTO= A-6(19)
Remarks
Moisture Content= 20.1%
* (no specification provided)
Sample No.: 2 Source of Sample: B-1145 Date: 10/27/05
Location: Elev./Depth: 3.5

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

Project No: 0121-3070.03

Figure




: 5 £ e £ o o o
o s e Nt -3 RE I g g §i 8 £:d
{ ) ) 100 : : ! :
90 ! “
80
70 :
o
w 60
Z ':
e i
E 50
: !
(D.g :
W 40 :
o E :
30 T
Wl N
20 : i : ; :
TR E TR T T N
10 : -
0 : : R i i dod b
500 100 10 1 0.1 0.01 0.001
O " GRAIN SIZE - mm
e % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLar
0.0 0.0 2.0 1.6 47.3 33.0 16.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
0.75 in. 100.0
0.50 in. 100.0
0'375214 ggg
- Atterberg Limits
#10 96.4 = = =
#28 g%g | PL= NP LL= NP Pl= NP
#3 . Coefficients
oL 42l Dgs= 0606  Dgp= 0470 Dsg= 0.429
#60 238 D3p= 0.329 D15= D1g=
ne |
’ Classification
UsSCs= SM AASHTO= A-1b
Remarks
Moisture Content=11.5%
FM.=1.74
* (no specification provided)
Sample No.: 5 . Source of Sample: B-1145 Date: 10/27/05
Location: Elev./Depth: 110

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

Project No: 0121-3070.03 Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 3.0 53 49.9 41.8
SIEVE PERCENT SPEC.* PASS? Soil Description
0.375 in. 100.0
#4 100.0
i |
. ‘Atterberg Limits
#200 T PL= 20 LL= 35 Pl= 15
] Coefficients
Dgs= 0.0441 Dgo= 0.0121 Dgg= 0.0075
D3p= - D15= Dio=
Cu= CC=
Classification
USCS= CL AASHTO= A-6(14)
. Remarks
Moisture Content= 18.4%
" (no specification provided)
Sample No.: 1 Source of Sample: B-1146 Date: 10/27/05
Location: . Elev./Depth: 1.0

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

Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [  cLay
0.0 0.0 19.9 9.7 28.6 254 16.4 ~
SIEVE PERGENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Silty sand with grave]
0.75 in. 100.0
0.50in. 89.4
0.375 1#1!14 gg?
. Atterberg Limits
#10 704 = = =
ﬁ%g 2‘1‘-2] PL= NP LL P N?
. Coefficients
a0 18 Dgs= 6.77 Deo= 0.777 Dsg= 0.523
#60 - 26.5 D3p= 0.294 D15= D1g= .
#100 19.3 Cu= Cc™
#200 16.4 ipe
Classification
USCS= 3sM AASHTO= A-1-b
Moisture Content= 14.0%
FM.=2.27
* (no specification provided)
Sample No.: 5 Source of Sample: B-1146 Date: 10/27/05
! ocation: Elev./Depth: 11.0

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.7 0.4 34 5.3 50.3 39.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
0.375 in. 100.0
#4 99.3
. ,
. Atterberg Limits
#200 90.2 PL= 19 LL= 34 Pl= 15
Coefficients
Dgs= 0.0520 Dgp= 0.0157 Dgp= 0.0097
D30 D15= D10=
Classification
- USCs= CL AASHTO= A-6(13)
Remarks
Moisture Content= 17.7%
F.M.=0(.01
" (no specification provided)
Sample No.: 1 Source of Sample: B-1149 Date: 8/15/05
Location: Elev./Depth: 1.0
TPER Client: TranSystems, Inc.

Project: SCI-823-0.00

Project No: 0121-3070.03




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm '
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 12.7 5.4 2.0 11.9 10.8 34.2 - 23.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay with gravel
1.0 in. 100.0
0.75 in, 87.3
0.375 ;#]}4 g'_;»g
. Atterbera Limits
#10 79.9 = = =
%40 68.0 PL= 17 LL= 25 Pl= 8
#200 57.2 Coefficients ‘ ‘
Dgs= 12.5 Dgo= 0.105 D= 0.0409
Dag= 0.0101 D15= Dqg=
‘ Classification
USCsS= CL AASHTO= - A-4(2)
Remarks
Moisture Content= 13.8%
FM.=0.47
* (no specification provided)
Sample No.: 2 Source of Sample: B-1149 Date: 8/20/05
Location: Elev./Depth: 3.0

Client; TranSystems, Inc.
Project:

SCI-823-0.00

Project No:  0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
0 % GRAVEL % SAND % FINES
% GOBBLES CRS. FINE | CRS. MEDIUM FINE SILT CLAY
0.0 0.0 6.1 0.7 6.2 7.6 48.5 30.9
SIEVE | PERGENT | SPEC' | PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay with sand
0.75 in. 100.0
0.375 in. 96.2
do | 932
. Atterberg Limits
#40 87.0 = = =
4500 204 PL= 20 LL= 30 Pl= 10
Coefficients
Dgs= 0.174 Dgo= 0.0251 Dgg= 0.0157
D3g= 0.0046 = Dqs= D1g=
Cu: CC=
Classification
USCS= CL AASHTO= A-4(7)
Remarks
Moisture Content= 19.0%
LOI (Organic Content)= 5.42%
FM.=0.10
* {no specification provided)
Sample No.: 1 Source of Sample: B-1150 Date: 8/20/05
Location: Elev./Depth: 1.0

Client: TranSystems, Inc.
Project:

SCI-823-0.00

Project No:  0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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PERCENT FINER

7
Pl

30

20

10 T

S0 oo —0.001

500 T R—T 1
GRAIN SIZE - mm

% GRAVEL ' % SAND % FINES
0,
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.3 1.7 5.3 57.1 35,6

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay

#4 100.0
#10 99.7
#40 98.0
#200 92,7 Atterberq Limits
PL= 19 LL= 33 Pl= 14

Coefficients ‘
Dgs= 0.0539 Dgp= 0.0181 Dgp= 0.0112
D3p= D15= D4o=

Cy= Cc=

Classification
USCSsS= CL AASHTO= A-6(13)

Remarks
Moisture Content= 15.7%
LOI (Organic Content)= 3.74%

* (no specification provided)

Sample No.: 2 Source of Sample: B-1150 Date: 8/20/05
Location: : Elev./Depth: 3.0

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

Project No: 0121-3070.03 Figure
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O GRAIN SIZE - mm
o % GRAVEL %% SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 13.7 4.7 22.9 31.9 16.2 10.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERGENT | (X=NO) Silty sand ‘
0.75 in. 100.0
0.3751n. - 89.4
do | 81e
. Atterberg Limits
#40 58.7 = = =
4900 6.8 PL= NP LL= NP Pl= NP
_ Coefficients
Dgs= 3.33 Dgp= 0.455 Dgg= 0.273
Dag= 0.0932 D15= 0.0180 Dip=
UsSC3= SM AASHTO= A-2-4(0)
Remarks
Moisture Content=9.5%
F.M=0.24
* (no specification provided)
Sample No.: 1] Source of Sample: B-1151 Date: 8/20/05
O Location: Elev./Depth: 1.0

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

Project No: 0121-3070.03




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 1.9 1.9 4.5 7.4 42.2 42.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay with sand
0.375in. 100.0
#4 98.1
#10 96.2
#40 91.7 Atterberg Limits
#200 84.3 PL= 21 L= 38 Pl= 17
Coefficients . '
Dgs= 0.0808 Dgp= 0.0153 Dgo= 0.0086
Dag= D1i5= D10=
Cu= CC=
Classification
USCS= CL AASHTO= A-6(14)
Remarks
Moisture Content= 20.7%
FM.=0.02
* (no specification provided) .
Sample No.: 2 Source of Sample: B-1151 Date: 8/20/05 .

Location:

Elev./Depth:

3.0

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

Project No: 0121-3070.03

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE -~ mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MED|UM FINE SILT | cLay
0.0 0.0 6.7 24.8 43.1 15.1 6.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
0.751in. 100.0
0.50 in. 100.0
0.375314 gg%
. Atterberg Limits
#10 68.5 - — -
2%8 ggg PL= NP LL= NP Pl= NP
: Coefficients
poy 24 Dgs= 3.40 Dgo= 1.47 Dsg= 0.988
#60 12,9 Dag= 0497 D15= 0.278 D1p= 0.202
#100 8.1 Cy= 7.28 Ce= 0.84
#200 6.3
Classification
USCS= SP-SM AASHTO= A-1-b
Remarks
Moisture Content= 4.4%
F.M.=247
* {no specification provided)
Sample No.: 4 Source of Sample: B-1152 Date: 11/1/05
Location: Elev./Depth: 8.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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e ‘GRAIN SIZE - mm
. % GRAVEL - % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 11.2 259 7.2 19.3 12.5 15.5 - 84
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty, clayey sand with gravel
1.00 in. 100.0
0.75 in. 88.8
0.375 ;;14 gg;
. Atterberq Limits
#10 55.9 = = =
%40 6.4 PL= 21 LL= 26 Pl= 5
#200 23.9 Coefficients :
Dgs= 16.5 Dgo= 3.77 Dgp= 1.16
Dag= 0.216 D15= 0.0143 D1g= 0.0064
Cy= 593.55 Cc= 1.94
Classification
USCS= SC-8M AASHTO= A-1-b
Remarks
Moisture Content= 13.3%
F.M.=0.72
* (no specification provided)
Sample No.: 2 Source of Sample: TR-46 Date: 4/7/05
Q Location: ‘ Elev./Depth: 3.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 EE S L 2 -7 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
9 LES
% COBB CRS. FINE CRS. MEDIUM FINE : SILT CLAY

0.0 25.5 29.5 1.1 154 8.8 15.6 4.1

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Silty gravel with sand

1.00 in. 100.0

0.75 in. 74.5

0.375in. 55.9
#4

45.0 Atterberg Limits

#10 439 = = =
240 8% PL= NP LL= NP Pl= NP
#200 19.7 , Coefficients

Dgg= 21.7 Dgo= 13.0 Dgo= 7.12
D3g= 0490  Dqs= 0.0348 D1p= 0.0174
Cy= 748.18 Cg= 1.06

Classification
UsSCs= GM AASHTO= A-1-b

Remarks
Moisture Content= 9.0%
FM.=1.25

* (no specification provided)

Sample No.: 5 . Source of Sample: TR-46 ~ Date: 4/7/05
Location: Elev./Depth: 11.0

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

o % GRAVEL % SAND : % FINES

% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 24.3 8.2 31.0 12.8 20.3 - 34

500 100 10

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand with gravel

0.75in. 100.0
0.375in. | 883
#4 759

#10 67.5 Atterberg Limits
#40 36.5 PL= NP LL= NP Pl= NP

#200 23.7
Coefficients :

Dgs= 8.04 Dgo= 1.29 Dgo= 0.818

D3p= 0.248 D45= 0.0249 Dqp= 0.0143

Cy= 89.95 Cc= 335 '

Classification
USCS= SM AASHTO= A-1-b

Remarks
Moisture Content= 13.9%
FM.=0.36

* (no specification provided)

Sample No.: 7 Source of Sample: TR-46 Date: 4/7/05
Location: Elev./Depth: 16.0

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

Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
o
% COBBLES CRS. - FINE CRS. MEDIUM FINE ' SILT CLAY
0.0 7.6 18.4 4.3 11.3 23.8 25.2 9.4

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO} Silty, clayey sand with gravel

1.00 1n. 100.0
0.75 in. 92.4
0.375 ;;14 %g
. Atterberg Limits
#10 69.7 = o -
%40 534 PL= 18 LL= 23 Pl= 5
#200 34.6 . Cocfficients
' Dgg= 12.7 Dgo= 0.493 Dsg= 0.221
D3g= 0.0525 Dq5= 0.0116 D1g= 0.0055
C,= 8920 Ce= 1.01

: Classification
USCS= SC-SM AASHTO= A-2-4(0)

Remarks
Moisture Content=15.6%
F.M.=0.52

* (no specification provided)

Sample No.: 10 Source of Sample: TR-46 Date: 4/7/05
Location: Elev./Depth: 23.5

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

Project No: 0121-3070.03
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% GOBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.3 0.4 1.5 47.5 - 503
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERGENT | (X=NO) Lean clay
#4 100.0
#10 99.7
#40 993
#200 978 Atterberg Limits
PL= 21 LL= 42 Pi= 21
Coefficients
Dgs= 0.0279 Dgg= 0.0084 Dgg= 0.0049
D3p= ' D15= D10=
Cuz CC=
Classification
UsSCS= CL AASHTO= A-7-6(22)
Remarks
Moisture Content=21.4%
* (no specification provided)
Sample No.: ' 3 Source of Sample: TR-47 Date: 4/11/05
Location: - Elev./Depth: 6.0

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

Project No: 0121-3070.03

Figure
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s GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE ) SILT i CLAY
0.0 0.0 (.1 0.4 2.0 82.3 14.7
SIEVE PERGENT SPEC.* PASS? | Soil Description
SIZE FINER PERCENT {(X=NO) Silty sand
0.375in. 100.0
#4 999
T ,
. Atterberg Limits
#30 08.2 = - -
ﬁgg g-{% PL= NP ‘ LL= NP Pl= NP
. o Coefficients
0 80.0 ' | Dgs= 0.266 Dgo= 0.209 Dsg= 0.193
#200 14.7 D3p= 0.161 Dq5= 0.0864 D1g=
USCS= SM AASHTO= A-2-4(0)
Remarks
Moisture Content= 35.5%
F.M.=0.86
* (no specification provided) ‘
Sample No.: 6 ‘ Source of Sample: TR-47 Date: 4/23/05
Q Location: Elev./Depth: 13.5
Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 X 0.01 0.001
GRAIN SIZE - mm
% GRAVEL SAND % FINES
% COBBLES CR5. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 26.5 3.3 10.6 24.2 21.8 -13.6
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty, clayey sand with gravel
0.75 in. 100.0
0.375in. 83.6
40 703
- Atterberg Limits
#40 59.6 - = =
4200 35.4 PL= 18 b= 24 Pl= 6
Coefficients
Dgs= 10.2 Dgo= 0.440 Dgp= 0.208
Dap= 0.0468 D15= 0.0062 D1o= .
Cu: CC=
Classification
USCS= SC-8M AASHTO= - A-2-4(0)
Remarks
Moisture Content= 17.2%
F.M.=0.43
* (no specification provided)
Sample No.: '8 Source of Sample: TR-47 . Date: 4/11/05-
Lecation: Elev./Depth: 18.5

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

% GRAVEL

% SAND

% FINES

% COBBLES
0.0

CLAY
14.7

SILT
264

FINE
352

MEDIUM
9.0

CRS.
3.1

CRS. - _FINE
0.0 11.6

SPEC."
PERCENT

PASS?
{X=NO)

SIEVE
SIZE

0.75 in.
0.375 in.

Soil Description
Silty, clayey sand

PERCENT

Atterberg Limits
PL= 16 LL= 22 Pl= 6
) Coefficienis
Dggs= 1.70 Dgo= 0.181
Dap= 0.0364 D15= 0.0053

Cu= - Cg

Dsp= 0.115
D1o=

Classificaticn
AASHTO= A-4(0)

Remarks
Moisture Content=15.1%
FM.=0.17

USCS= SC-SM

" (no specification provided)
Date: 4/11/05
Elev./Depth: 210

Source of Sample: TR-47

Sample No.: 9
Location:

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

Project No: 0121-3070.03 Figure :




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 _ 1 0.1 0.01 T0.001
GRAIN SIZE - mm
% GRAVEL : % SAND % FINES
[}
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 11.7 17.1 227 31.0 . 124 5.1

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO)- Silty sand

0.751n. 100.0
0.3751in. 98.0
g | 70
. Atterberg Limits

#40 48.5 = = =
4200 173 PL= NP L= NP Pl N?

Coefficients :
Dgs= 4.00 Dggo= 0.955 D5o= 0.467
Dzp= 0.158 Dq5= 0.0610 D1g= 0.0324
Cy= 2942 Co= 0.81

Classification
UsCs= SM AASHTO= A-1-b

Remarks
Moisture Content= 13.1%
F.M.=0.14

* (no specification provided)

Sample No.: 10 Source of Sample: TR-47 Pate: 4/11/05-
Location: ‘ Elev./Depth: 23.5

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

Project No: _ 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 ‘ 1 0.1 0.01 ~0.001
GRAIN SIZE - mm
0 % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT GCLAY
0.0 0.0 0.0 0.2 0.4 1.8 42.7 54.9
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay
#4 100.0
#10 99.8
#40 99.4
#200 97.6 Atterberg Limits
PL= 23 LL= 49 Pl= 26
. Coefficients
Dgs= 0.018} Dgp= 0.0059 Dgo= 0.0043
D3p= Di5= D10=
Classification
USCS= CL AASHTO= A-7-6(29)
Remarks
Moisture Content= 23.5%
* (no specification provided)
Sample No.: 4 Source of Sample: TR-48 Date: 4/15/05
Location: Elev./Depth: 8.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLay
0.0 0.0 33.5 3.6 26.5 16.9 19.5
SIEVE PERCENT SPEC." PASS? Soil Description
0.50 in. 100.0
0.375 in. 91.0
#% gg'g
. Atterberg Limits
#20 53.1 - - -
328 gg‘g PL= NP LL= NP Pl N1‘=
#50 28.1 Dece Soefliclents &
#60 26.1 85~ 3.351 60= 1. 507 718
#100 22.6 D3p= 0.332 D15= - D10= .
#200 19.5 Cu= Ce=
Classification
USCS= sSM AASHTO= A-1-b
Remarks
Moisture Content= 18.7%
F.M.=2.46
* (no specification provided)
Sample No.: 7 Source of Sample: TR-43 Date: 4/15/05
Location: Elev./Depth: 16.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure ‘




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% COB
% COBBLES CRS. - FINE CRS, MEDIUM FINE SILT CLAY

0.0 23.5 22.6 6.3 13.9 14.5 12.0 7.2

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty gravel with sand

1.00 in. 100.0

0.75in. 76.5

0.375 in, 62.3
#4

539 Atterberq Limits

#10 47.6 = = =
440 3377 PL= NP LL= NP Pl= NP
#200 19.2 , Coefficients

' Dgs= 21.4 Dgo= 747 D5g= 3.02
D3n= 0.289 Dq5= 0.0348 D1p= 0.0101
Ci= 73620 Co= 1.10.

UsSCsS= GM AASHTO= A-1-b

Remarks
Moisture Content= 15.2%
FM.=1.07

* (no specification provided)

Sample No.: 8 Source of Sample; TR-48 Date: 4/15/05

O

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

Project No: 0121-3070.03 Figure
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GRAIN SIZE - mm
% GRAVEL - % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 11.5 11.5 16.1 9.1 29.5 22.3
SIEVE PERCENT SPEC." PASS? ' Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
0.75 in. 100.0
0.375 in. 95.1
do | 7D
- Atierberg Limits
#40 609 = = =
4500 318 PL= 18 LL= 20 | 2‘
Coefficients :
Dgs= 3.59 Do~ 0.368 - Dgg= 0.0600
D3p= 0.0104 D15= D1ip=
Cu™ c™
Classification
USCS= ML AASHTO=  A-4(0)
Remarks
Moisture Content= 16.8%
F.M.=0.16
* (no specification provided) ]
Sample No.: ' 5 Source of Sample: TR-49A Date: 4/15/05. -
Location: Elev./Depth: 11.0

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT

3§ in

— |3 in.
21n.

==|1-1/2in.
1in,
204 in,
1/2in
3/ in
4

¥ -{#20
#40
#60

#100
----|#140
H2C0

100 CEHTELE IR ot

. . |
. ' ' i ' PR ‘ 1 '
' ' ' ' 0 P . ' v '

a0 . : : s H PR Y . s : . ‘
‘ ' ' ' 0 PR B ' ' ' . 1
. ' ' . ' ‘ ' ' ' 1 ' i
' 1 ' | i ‘ v . ‘ ' | h H
‘ ' ' o ‘ . ' . ' v . |
‘ ' ' [T ‘ v ' . ' v .
‘ . ' I ‘ 1 , | ' ' i
‘ . ' o . 1 . | ' ' . h
‘ ' ' P ‘ » ' | ' 1 '
i ' ' P ' ' ' } ' 1 ‘
i 1 ‘

i '

80

: : I N R H ; H ; .
; : I S (A ! H H : I
: : I N R : : H ; .
; . S : : ' : o
. ; [ : : . ; AR
: : [ : 1 : , HEEH AR
: : [ N : | H : ol

I I R ; : H : ol

H

60

50

' i 4 o v '
' ‘ » vl e . i ' ' N ' '
30 ' . 1 L [t y i ‘ ' ' ' '
v . v T T v v « v v T . N
' N ' o P ' h ‘ . 1 i '
' H . o op ' 1 . y v ‘ '
' ' I b ' » + ‘ ' ‘ '
' i F M b ' ' i i 1 1 '
' H o | o ' ' N i ' . ‘
. ' Vol o ' ' 4 H ' \ .

PERCENT FINER

20

10

0.1 0.0 0.001

500 ~ 100 10 1
GRAIN SIZE - mm
% GRAVEL % SAND % FINES

[}

% COBBLES CRS. _FINE CRS. | MEDIUM FINE : SILT CLAY

0.0 0.0 0.0 0.4 4.6 16.1 54.4 245

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NO} Lean clay with sand

#4 100.0
#10 99.6
#40 95.0

#200 78.9 Atterberg Limits
PL= 17 LL= 28 Pl= 11
Coefficients
Dgs= 0.114 Dgo= 0.0303 Dso= 0.0198
D3g= 0.0075° . D45= D1g=
u= CC=
USCs= CL AASHTO= A-6(7)

Remarks
Moisture Content= 23.2%

* (no specification provided)

Sample No.: 6 Source of Sample: TR-49A : Date: 4/15/05
Location:

Elev./Depth: 13.5

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

Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.7 66.8 -32.5
SIEVE' PERCENT SPEC.* PASS? Soil DescriEtion
SIZE FINER PERCENT (X=NO) Lean clay
#10 100.0
#40 100.0
#200 99.3
Atterberg Limits
PL= 20 LL= 34 Pl= 14
Coeefficients :
Dgs= 0.0461 Dgo= 0.0187 Dsgp= 0.0124
D30= D15= D1o= .
Classification
UsCSs= CL AASHTO= A-6(14)
Remarks
Moisture Content= 26.8%

* (no specification provided)

Sample No.: 7

Location:

Source of Sample:

Date: 4/15/05
Elev./Depth: 16.0

TR-49A

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

Project No: 0121-3070.03

Figure '




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm ' ‘ o
% GRAVEL % SAND % FINES
% COBBLE
% BBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 18.1 33,9 9.9 16.1 7.6 14.4

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) _ Silty gravel with sand

1.00 in. 100.0
0.75 in. 81.9
0.50 in. 78.0
0.3751n. 64.2 Atterberg Limits

4 48.0 = = =
410 381 PL= NP LL= NP Pl= NP

ﬁ%g %gg . : Coefficients
: Dgs= 20.5 Dgp= 8.50 Dgo= 5.47
ﬁgg %g:g Dap= 0.875 D45= 0.0914 Dig=
#60 18.5 Cy= Co=
#100 16.6 o
#200 14.4 Classification
UsCcsS= GM AASHTO= A-l-a

Remarks
Moisture Content= 9.9%
FM.=3.44

" (no specification provided)

Sample No.: 9 Source of Sample: TR-45A Date: 4/15/05
Location: Elev./Depth: 21.0

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

Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.2 0.3 4.0 6.5 56.5 - 32.5
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
0.3751in. 100.0
#4 99.8
i | %3 ,
- Afterberg Limits
#200 89.0 PL= 19 LL= 33 Pl= 14
Coefficients ‘ '
Dg5= 0.0578 Dgo= 0.0192 Dgg= 0.0128
D3p= D15= D1io= .
Cy= Ce=
Classification
USCs= CL AASHTO= A-6(12)
Remarks
Moisture Content= 22.9%
F.M=0.00
* (no specification provided)
Sample No.: 4 Source of Sample: TR-30A Date: 4/13/05
Location: Elev./Depth: 85

Client: TranSystems, Inc.
Project: SCI-8§23-0.00

Project No: 0121-3070.03

*
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 21.7 10.4 19.6 12.4 17.9 18.0
SIEVE PERCENT | SPEC. PASS? Soil Description
SIZE FINER PERCENT (X=NO) Clayey sand with gravel
0.75 in. 100.0
0.3751n. 89.2
do | 67 .
. Atterberg Limits
#40 48.3 = = =
4700 359 PL= 17 LL= 33 Pl= 16
Coefficients
Dgg= 7.36 Dgo= 1.09 Dgp= 0.496
D3p= 0.0300. D15= Dig=
Classification
USCS= SC AASHTO= A-6(1)
Remarks
Moisture Content= 18.2%
FM.=0.32
* {no specification provided)
Sample No.: 5 Source of Sample: TR-50A Date: 4/13/05
Location: Elev./Depth: 11.0

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

Project No: 0121-3070.03 " Figure
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PERCENT FINER
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT ] CLAY
0.0 0.0 6.7 8.7 40.3 23.2 21.1
SIEVE PERCENT SPEC." PASS? Soii Description
SIZE FINER PERCENT {(X=NO) Silty sand
0.3751n. 100.0
#4 933
|
. Atterberg Limits
#30 61.7 = = =
ﬁgg ggg PL= NP LL= NP PI N?
. Coefficients
#60 313 - N A0 -
#200 21.1° D3p= 0.221 D15= Dio=
CU= CC=
Classification
USCS= SM AASHTO= A-1-b
Moisture Content=20.7%
F.M.=1.86
* (o specification provided)
Sample No.: 8 Source of Sample: TR-50A Date: 4/15/05.
Location: Elev./Depth: 18.5

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

Project No:  0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 18.9 233 23.7 20.1 14.0
SIEVE PERCENT SPEC." PASS? Solil Description
SIZE FINER PERCENT | (X=NO} Silty sand with gravel
0.75in. 100.0
0.50 in. 90.9
. Atterberqg Limits
#10 57.8 = - -
ﬁ%g 23'2 PL= NP LL= NP Pi= NP
. Coefficients
g 3 Dgs= 574  Dgo= 220 Dso= 1.18
460 202 Dap= 0.369 D45= 0.08%6 Do~
e |
’ Classification
USCS= sSM AASHTO= A-1-b
Remarks
Moisture Content= 12.4%
FM.=2.45
* {no specification provided) ‘
Sample No.: 9 Source of Sample: TR-50A Date: 4/15/05

Location:

Elev./Depth: 21.0

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

Project No: 0121-3070.03 Figure

e e i —————
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GRAIN SIZE - mm
% GRAVEL : % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 257 17.6 27.6 10.6 7.2 ~11.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NQ}) Silty sand with gravel
0.75 in. 100.0
0.375in. 84.9
do | %67 g
- Aitterberg Limits
#40 29.1 - - -
4700 135 PL= NP LL= NP Pl NP
Coefficients
Dgs= 9.58 Dgp= 2.33 Dgp= 1.46
Dag= 0.457 Dq5= 0.0259 Diop=
Cy= Ce=
Classification
USCS= SM AASHTO= A-1-b
Remarks
Moisture Content= 19.0%
F.M.=0.41
* (no specification provided)
Sample No.: 5 Source of Sample: TR-51 Date: 4/11/05
Location: ' Elev./Depth: 11.0

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

Project No: 0121-3070.03




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm .
% GRAVEL %, SAND % FINES
o
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLay
0.0 0.0 8.3 3.8 28.3 45.1 14.5

SIEVE PERCENT SPEC.” PASS? Soll Description
SIZE FINER PERCENT (X=NO} Silty sand

0.751n. © 100.0

0.50 in. 94.4

0.375 in. 94.4
#4

91.7 Atterberg Limits
#10 87.9 ~ PL= NP LL= NP Pl= NP

#30 744 Coefficients
#40 59.6 : : LOENCIEMS
Dgs= 1.28 Dgo= 0.427 Dgp= 0.384
228 %8?’ Dag= 0.314 . Dq5= 0.0928 D1g=
#100 16.4 Cu= Cc=
) Classification
USCS3= SM AASHTO= A-2-4(0)

: Remarks
Moisture Content= 28.2%
F.M.=1.96

* (no specification provided)

Sample No.: 6 _ Source of Sample: TR-51 Date: 4/11/05
Location: Elev./Depth: 13.5

2200 Client: TranSystems, Inc.
= : Project: SCI-823-0.00
: Project No: _0121-3070.03 Figure
— ]
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 16.1 2.7 19.3 30.0 24.1 7.8
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand with gravel
0.75 in. 100.0
0.375 in. 685.1
#ﬁ% g?g
. Atterberg Limits
#40 61.9 = = =
4300 319 PL= NP LL= NP PI NP
Coefficients
Dgs= 5.19 Dgo= 0.382 Dsp= 0.220
Dzg= 0.0658 D15= 0.0163 Djg= 0.0080
Cy= 47.72 Co= 141
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
Moisture Content= 15.2%
F.M.=0.21
* {no specification provided)
Sample No.: 9 Source of Sample: TR-51 Date: 4/11/05

Elev./Depth: 21.0

Client: TranSystems, Inc.
Project: SCl1-823-0.00

Project No: 0121-3070.03

e ——
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 1.2 43.2 55.4
SIEVE PERCENT SPEC." '| PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
#10 100.0
#40 99.8
#200 98.6
Atterberg Limits
PL= 22 L= 42 Pl= 20
. Coefficients
Das= 0.0179 Dgo= 0.0059 Dgo= 0.0042
D3g= D15 D10=
Cu": Cc=
Classification
USCS= CL AASHTO= A-7-6(22)
Remarks
Moisture Content= 27.2%
* (no specification provided)
‘Sample No.: 10 Source of Sample: TR-51 Date: 4/11/05

Location:

Elev./Depth: 23.5

Client: TranSystems, Inc.
Project: SCI-§23-0.00

Project No: 0121-3070.03

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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0.1 001 0.001

500 700 — g 1
GRAIN SIZE - mm

o % GRAVEL - % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 30.9 252 10.2 3.9 1.5 18.3 10.0

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) S]lty grave] with sand

1.00 in. 100.0

0.75 in. 69.1
. Atterberg Limits

#10 337 = = =

%40 298 PL= NP LL= NP Pi= NP

#200 28.3 Coefficients

Dgs= 22.3 Dgo= 16.8 Dgg= 12.7

Dap= 0475 Dq5= 0.0096 Dq0= 0.0050

Cy= 3332.72 Co= 2.68

Classification
UsSCS= GM AASHTO= A-2-4(0)

Remarks
Moisture Content= 7.6%
F.M.=1.39

* (no specification provided)

Sample No.: § Source of Sample: TR-52 Date: 4/26/05 .
Location: : Elev./Depth: 11.0

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
9 E
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 235 | 114 20.2 17.0 14.2 13.7

SIEVE PERCENT SPEC.” PASS? ' ) Soil Description
- SIZE FINER PERCENT {X=N0O) C]ayey sand with grave]

0.75in. 100.0
0.3751n. 88.5
# 76.5

#10 65.1 Atterberq Limits

#40 44.9 = = =
4500 279 PL= 18 LL= 33 Pl= 15

‘ Coefficients
Dgs= 7.82 Dgg= 1.35 Dgg= 0.637
Dzp= 0.0965 D45= 0.0082 D1o=
CU= CC=
Classification
USCs= SC AASHTO= A-2-6(1)

Remarks
Moisture Content= 14.4%
F.M=0.35

* (no specification provided)

Sample No.: 9 Source of Sample: TR-52 Date: 4/25/05
Location: Elev./Depth: 21.0

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

Project No: 0121-3070.03 Figure '




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT

Sample No.: 2
Location:
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 13.9 14.4 16.2 154 23.5 16.6
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERGENT | (X=NO) Silty sand
0.75in. 100.0
0.3751in. 97.8
do | T
. Atterberg Limits
#40 55.5 = = =
4900 201 PL= NP LL= NP Pl N?
Coefficients :
Dgs= 4.48 Dgo= 0.708 D5o= 0.222
D3p= 0.0286 D1s5= D1o=
Cy= Ce=
Classification
USCS= SM AASHTO= " A-4(0)
Remarks
Moisture Content= 13.9%
F.M.=0.16
* {no specification provided)
Source of Sample: TR-53A Pate: 4/11/05

Elev./Depth: 3.5

Project No:

Client: TranSystems, In¢.
|| Project: SCI-823-0.00

0121-3070.03




PARTICLE SIZE DISTRIBUTION TEST REPORT
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1
GRAIN SIZE - mm

% COBBLES

% GRAVEL

% SAND

% FINES

CRS.

FINE

CRS.

MEDIUM

FINE

SILT

L

CLAY

0.0

0.0

10.1

10.5

204

359

23.1

SIEVE
SIZE

PERCENT
FINER

SPEC.*
PERCENT

PASS?
(X=NO)

100.0

Silty sand

Soil Description

96.9
89.9
79.4
69.6
65.1
igg ' ‘ Coefficients
437 D85f 3.14 Dsof 0.445
29.0 D39— 0.157 D1§—
23.1 Cy= Co=
Classification
AASHTO= A-2-4(0)

Remarks
Moisture Content= 6.5%
FM=1.70

Atterberg Limits

PL= NP LL= NP Pl= NP

Dso= 0.307
D1o=

USCS= sM

* (no specification provided)

Date:
Elev./Depth:

4/11/05
6.0

Source of Sample: TR-53A

Sample No.: 3
Location:

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

0121-3070.03

Project No:
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT | |
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GRAIN SIZE - mm
o %% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 4.0 61.1 - 34.7
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
#10 100.0
#40 99.8
#200 05.8
Atterberg Limits
PL= 19 LL= 35 Pl= 16
Coefficients : '
Dgs= 0.0406 Dgo= 0.0162 Dsg= 0.0112
D30= D15= D1o=
Cu.'z CC:
Classification
USCs= CL AASHTO= A-6(16)
Remarks
Moisture Content= 21.6%

* (no specification provided)

Sample No.: 2 Source of Sample: TR-54 Date: 4/12/05
Location: Elev./Depth: 3.5
Client: TranSystems, Inc.
Praoject: SCI-823-0.00
Project No:  0121-3070.03 Figure
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PERCENT FINER

10

500 100 10 ' 1 0.1 0.01 ' 5.001
GRAIN SIZE - mm

% GRAVEL % SAND % FINES

0,

% COBBLES CRS. - FINE CRS. | MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.0 0.1 11.5 67.3 211

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO} Lean clay

#10 100.0
#40 99.9
#200 884

Atterberg Limits
PL= 18 LL= 28 Pl= 10
. Coefficients
Dgs= 0.0638 Dgg= 0.0264 Dgp= 0.0191
Dag= 0.0091 D15= Dqg=
Cy= Ce=

Classification

UsCs= CL AASHTO= A-4(7)

Remarks
Moisture Content= 20.2%

* (no specification provided)

Sample No.: 3 : Source of Sample: TR-54 Date: 4/12/05
Location: Elev./Depth: 6.0

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL T % SAND % FINES

0,

% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT [ cLay

0.0 0.0 2.7 4.8 38.2 36.8 17.5

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERGCENT | (X=NO) Silty sand
0.375 in, 100.0
#4

97.3
#10 925

#20 83.1 Atterberq Limits
#30 73.8 - p -
ﬁgg ggg PL= NP LL= NP Pl NP
. Coefficients .

#60 26.5 Dgs= 0.954 Dgo= 0.463 Dsgg= 0.400
#100 21.7 _ _ ot

#200 17.5 | D3g= 0284 D15~ D10=

Cu: Cc=

Classification -
USCS= SM AASHTO=  A-2-4(0)

Remarks
Moisture Content= 17.8%
FM.=1.75

* (no specification provided)

Sample No.: 5 Source of Sample: TR-54 Date: 4/12/05.
Location: : Elev./Depth: 11.0

Qlient: T_rapSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

o % GRAVEL % SAND % FINES
% COBBLES CRS. " FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 9.2 12.3 152 23.0 21.3 19.0

0.1 ' 0.0 0.001

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Clayey sand
0.75 1n. 100.0
0.375in. 95.0
#4

#10 78.5 Atterberg Limits
#40 63.3 = = =
e 903 PL= 14 LL= 25 PI= 11

‘ Coefficients

Dgs= 3.07 Dgp= 0.319 Dsp= 0.153

D3g= 0.0269 - Dqs= Dqp=
Classification

USCS= SC AASHTO= A-6(1)

Remarks
Moisture Content= 10.3%
F.M.=0.14

* (no specification provided)

Sample No.: 3 Source of Sample: TR-35A Date: 4/12/05
Location: Elev./Depth: 6.0

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

Project No:  0121-3070.03 Figure




O $ g% <f8s 5 2 g 3 g 2Ef
-~ 100 3 : PRy 'b--.\\ :
%0
: | N A : \‘ :
80 B TIINE N TR ;‘\;
70 :
1
L 60
<
i
E s
Ly
&
L) 40
o
30 .
H \\
H H H I F H L H H H i H \
H H v N H i 1 . M H \
20 : R (A : ; T 1 T ——]
; : A A : E 1 R ey
10
1 0 i E N E . : g F ot
O 500 100 10 1 A 0ol -0.001
\ GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS, FINE GRS, MEDIUM FINE SILT CLAY
0.0 0.0 2.1 2.4 24.6 39.2 15.9 -15.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
0.75 . 100.0
0.375in. 99.0
#4 97.9
mg ggg Atterberg Limits
4500 37 PL= NP LL= NP Pl= NP
Coefficients
Dgr= 0.850 Dgp= 0.270 Dgp= 0.180
D3zp= 0.0671 D15= Dio=
u= CC=
Classification
USCS= SM AASHTO= - A-2-4(0)
Remarks
Moisture Content= 10.2%
F.M.=0.03
* (no specification provided)
Sample No.: 4 Source of Sample: TR-55A , Date: 4/12/05 .
N L.ocation: : Elev./Depth: 8.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03
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GRAIN SIZE - mm

0.1

0.0

0.001

% GRAVEL % SAND

% FINES

% COBBLES

CRS. FINE CRS. MEDIUM FINE

SILT

CLAY

0.0 22 6.5 37.6 40.5

0.0

13.2

SPEC.”
PERCENT

PASS?
(X=NO)

SIEVE PERCENT

Silty sand

PL= NP

1.21
0.311

Dgs=
D3p=
Cu=

USCS= sM

F.M=1.89

Soil Description

Atterberg Limits

LL= NP

Coefficients
Dgg= 0473
Dqg= 0.117
Cc=

Classification
AASHTO= A-2-4(0)

Remarks

Moisture Content= 19.5%

Pl= NP

Dsg= 0.404

D1o=

* (no specification provided)

Sample No.: 6 Source of Sample: TR-55A

Location:

Date:

Elev./Depth:

4/12/05
13.5

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

Project No: 0121-3070.03

Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL - % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.1 1.5 57.5 -40.9
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
#10 100.0
#40 99.9
#200 98.4

PL= 19

Dgs= 0.0311

Dap=
Cy=

UsSCs= CL

Atterberg Limits

LL= Pl= 20
Coefficients - ‘
Dgp= 0.0115 Dgg= 0.0077
D15= D10= .
Ce=

Classification
AASHTO= A-6(21)

Remarks
Moisture Content= 20.3%

* {no specification provided)

Sample No.: 3
Location:

Source of Sample: TR-56

Date: 4/12/05 -
Elev./Depth: 6.0

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

Project No: 0121-3(70.03

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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1 X 0.01 0.001

GRAIN SIZE - mm

. GRAVEL % SAND % FINES

% COBBLES CRS. FINE CRS. | MEDIUM FINE _ ST CLAY
0.0 0.0 0.0 0.0 0.8 19.0 554 24.8

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay with sand

#10 100.0
#40 99.2
#200 80.2

Atterberg Limits
PL= 16 LL= 26 Pl= 10

Coefficients
Dgs= 0.0957 Dgg= 0.0314 Dsn= 0.0207
Dag= 0.0077 . D1q5= D1g=
Cu: CC=
Classification
UsCS= CL AASHTO= A-4(6)

Remarks
Moisture Content= 23.3%

* (no spexification provided)

Sample No.: 4 Source of Sample: TR-56 Date: 4/12/05
Location: Elev./Depth: 8.5

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

Project No: 0121-3070.03
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL : % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.4 0.0 0.1 1.2 63.8 ' 34.5
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay
0.3751in. 100.0
#4 99.6
o |
. Atterberg Limits
#200 98.3 PL= 19 LL= 35 Pl= 16
Dgs= 0.0346 Dgo= 0.0145 Dgg= 0.0103
D3p= D15= D1o= .
Cu= CC=
: Classification
USCS8= CL AASHTO= A-6(16)
Remarks
Moisture Content= 22.5%
F.M=0.00
* {no specification provided)
Sample No.: 3 Source of Sample: TR-57 ‘ Date: 4/25/05-
Location: Elev./Depth: 6.0

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

Project No: 0121-3070.03
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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\
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500 100 10 - 1 0.1 0.04 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.3 10.2 67.0 225
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay '
#10 100.0
#40 99.7
#200 89.5
Afterberg Limits
PL= 19 LL= 29 Pi= 10
' Coefficients ",
Dgs= 0.0598 Dgp= 0.0239 Dgo= 0.0171
D3p= 0.0079 D15= D1o= .
Cu= CC=
UsCs= CL AASHTO= A-4(8)
Remarks
Moisture Content= 24.2%
* {no specification provided)
Sample No.: 4 Source of Sample: TR-57 Date: 4/26/05-
Location: Elev./Depth: 8.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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PERCENT FINER

10

500 100 10 _ 1 0.1 0.01 0.001
GRAIN SIZE - mm

% GRAVEL % SAND % FINES

o,

% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY

0.0 - 4.8 143 3.9 14.8 16.3 25.8 _ 173

SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT (X=NO) Clayey sand with gravel

1.00 in. 100.0
0.75 in. 95.2
0.3751in. 87.7
#4 80.9 Atterberg Limits

#10 77.0 - - _
Ao 9 PL= 19 LL= 32 Pl= 13

#200 429 , Coefficients

Dgs= 7.35 Dgp= 0.351 Dgg= 0.143
Dag= 0.0228 D4g5= Dio=

Cu:= CC=

Classification
USCS= SC AASHTO= A-6(2)

Remarks
Moisture Content= 19.1%
F.M.=0.36

* (no specification provided)

Sample No.: 5 Source of Sample: TR-57 Date: 4/25/05
Location: Elev./Depth: 11.0

Client: TranSystems, Inc.
Project: SCI-§23-0.00

Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 } 0.01 — 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.3 1.8 3.6 63.6 30.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay
#4 100.0
#10 99.7
#40 97.9
#200 94.3 Atterberg Limits
PL= 20 LL= 31 Pl= 11
Coefficients . '
Dgs= 0.0433 Dgp= 0.0177 Dgg= 0.0125
Dag= 0.0047 D15= D1p=
Cy= Ce=
Classification
UsSCS= CL ~ AASHTO= " A-6(10)
Remarks
Moisture Content= 23.0%
* (no specification provided)
Sample No.: 6 Source of Sample: TR-57 Date: 4/25/05.
Location: Elev./Depth: 13.5

B ORS

S

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

Project No: 0121-3070.03 Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 T — o 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL 2% SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 6.2 64.9 28.7
SIEVE PERCENT | SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
#10 100.0
#40 99.8
#200 93.6
Atterberg Limits
PL= 18 LL= 34 Pl= 16
_ Coefficients
Dgs= 0.0484 Dgg= 0.0201 Dgp= 0.0144
Dap= 0.0057 Di5= D1g=
Cu= Cc:
Classification
UsCcs= CL AASHTO= A-6(15)
Remarks
Moisture Content= 22.0%

* (no specification provided)

Sample No.:
Location:

3

Source of Sample:

TR-58

Date: 4/12/05
Elev./Depth: 6.0

Client: TranSystems, Inc.
Project: SCI-§23-0.00

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 01 0.01 “0.001
GRAIN SIZE - mm
. % GRAVEL - % SAND - % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 4.8 1.9 34.3 40.3 18.7
SIEVE PERCENT SPEC." | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
0.50 in. 100.0
0.375in. 97.0
e | 933 |
. Atterberg Limits
#20 89.0 = = =
ﬁig 28% PL= NP LL= NP Pi= NP
. Coefficients .
heo 398 Dgs= 0.685 Dgo= 0.432 Dsg= 0.366
#100 -237 D3g= 0229 D15= . D10=
#200 18.7 Cy= Ce=
Classification
USCS= SM AASHTO= " A-2-4(0)
Remarks
Moisture Content= 16.3%
F.M.=1.64
* (no specification provided)
Sample No.: 4 Source of Sample: TR-58 Date: 4/12/05
Location: : Eiev./Depth: 8.5

Client: TranSystems, Inc.
Project: SCI-823-0.00
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Project No: 0121-3070.03




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 ~0.01 0.001
GRAIN SIZE - mm
0 % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 6.1 1.2 13.4 25.7 31.8 . 21.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silty clay
0.75 in. © 100.0
0.3751n. 94.8
de | 97
v Atterberg Limits
#40 79.3 = = =
900 535 PL= 16 LL= 22 Pl= &
‘ Coefficients
Dgs= 0.689 Dgp= 0.115 D5p= 0.0582
Dzp= 0.0111 D45= D1o=
Cu= CC=
Classification
- USCS= CL-ML AASHTO= A-4(1)
Remarks
Moisture Content= 11.5%
FM.=0.11
* (no specification provided)
Sample No.: 2 Source of Sample: TR-5%9A Date: 4/12/05
Location: Elev./Depth: 3.5

Project No: 0121-3070.03

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

S o F

10

0.1 0.01 ‘0.001

500 00 10 1

GRAIN SIZE - mm
R % GRAVEL -~ % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT [ cLay

0.0 0.0 3.5 11.4 36.1 36.9 12.1

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) | | . Siltysand
0.375 in. 100.0
#4

#10 85.1

#20 62.9 Atterberg Limits
#30 56.1 : - AfterbergLimils
#40 49.0 . PlL= NP LL= NP Pl= NP

#50 39.8 ' Coefficients ‘
#60 32.% ‘ Dgs= 1.99 Dgg= 0.737 D5g= 0.446
1 ' :

#100 19.
#200 12. Dag= 0.237 D45= 0.107 D4o=
. Cu.': Cc=

Classification
USCS= sM AASHTO= A-1-b

Remarks
Moisture Content= 17.4%
F.M.=1.88

" (no specification provided)

Sample No.: 3 Source of Sample: TR-5%A . Date: 4/12/05 -
Location: ' _ Elev./Depth: 6.0

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

Project No: (121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 g 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. - FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 6.2 8.0 25.4 30.8 9.1 20.5
SIEVE PERCENT SPEC.” PASS? Soil Description
0.75in. 100.0
0.375in. 98.5
do | 85
. Atterberg Limits
#40 60.4 = = =
4700 206 PL= 14 LL= 3t Pi= 17
Coefficients
Dgs= 1.87 Dgp= 0417 Dgp= 0.253
D2zg= 0.0776 D1g= Dqp=
Cu:: CC=
USCS= SC AASHTC= A-2-6(1)
Remarks
Moisture Content= 17.4%
F.M=0.08
* (no specification provided)
Sample No.: 5 Source of Sample: TR-5%A Date: 4/12/05
Location: Elev./Depth: 11.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No:  0121-3070.03 Figure
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL © % SAND % FINES
% GOBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 18.6 14.7 42.5 11.0 13.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X-_-NO) S]]ty sand with grave]
0.75 in. 100.0
0.5Qin. 96.7
03751?4 g?g
. Atterberg Limits
#10 66.7 = = =
ﬁ%g ggg PL= NP LL= NP Pi= NP
. ' Coefficients :
hao 282 Dgs= 5.79 Dgo= 1.55 Dgo= 1.13
’ : = 0. Dqs= 0.143 D4p=
#60 17.9 D3g= 0.592 15 10
#100 15.2 Cy= Ce~
#200 132 epe o as
Classification
USCS= SM AASHTO= A-1-b
Remarks
Moisture Content= 7.5%
FM.=2.60
* (no specification provided)
Sample No.: 2 Source of Sample: TR-60 , Date: 4/26/05
Location: ‘Elev./Depth: 3.5

Client: TranSystems, Inc
: Project: SCI-823-0.00
Project No: 0121-3070.03 Figure




100 ! ' \ T : ' ; i T
s A i
70 I
0
ul 60 T H T HEE I E
< : 5 ol
o : : S R R
= | N K
L : : AR
2 s : SR
B 40 | S It
o ‘ \ : i R
: ONCTE [ s gt
LI LDt
30 T ! o
B SR
20 =i
. 3 1 TTIN
‘ I \
10 ; \\
§ M
H T
—ol P N - _ [N I ) [ _! 5 ' .
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 32.2 6.4 11.6 19.6 8.8 17.1 4.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Silty sand with gravel
1.50 in. 100.0
1.00 in. 76.6
0.75 in. 67.8
0.375 314 g?g Atterberg Limits
ﬁ};g ggg PL= NP LL= NP Pl= NP
. Coefficients
#200 214 Dg5= 29.9 Dgo= 417 Dsg= 2.03
D3p= 0.415 D15= 0.0304 D1p= 0.0161
Cy= 259.64 Ce= 257
Classification
USCS= SM AASHTO= A-l-b
Remarks
Moisture Content= 9.7%
FM.=1.05
" (no specification provided)
Sample No.: 5 . Source of Sample: TR-60 Date: 4/26/05
Location: Elev./Depth: 11.0
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No:  0121-3070.03 Figure
—————— —___—,,_——-__7'—'=




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLAY
0.0 0.0 4.4 5.5 53.2 20.2 16.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
0.50in. 100.0
0.375in. 97.8
#% 33'?
. Atterberg Limits
#20 68.2 = = =
ﬁig 2353 PL= NP LL= NP Pi= NP
#50 578 _ Coe_fficnents .
Dgs= 1.47 Dgo= 0.709 Dgg= 0.577
#60 24.7 = = 0=
#100 194 D3p= 0.333 D15= D10= .
#200 16.7 Cu= Ce=
Classification
USCS= SM AASHTO=" A-i-b
Remarks
Moisture Content= 25.4%
F.M.=2.08
* (no specification provided)
Sample No.t 38 Source of Sample: TR-60 Date: 4/26/05-
Location: Elev./Depth: 1835

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

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.1 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. ~ FINE CRS. MEDIUM FINE SILT CLAY
0.0 13.0 13.7 4.0 274 ] 12.4 17.6 11.9

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Clayey sand with gravel

1.00 in. 100.0
0.75 in. §7.0
0.375 314 %g
. Atterberq Limits

#10 69.3 = p =
540 a1% PL= 19 LL= 29 Pi= 10
#200 29.5 ) . : Coefficients
Dgs= 11.3 Dgo= 1.07 Dgg= 0.657
D3p= 0.0832 - Dq5= 0.0099 D4o=
Cu= Cc=

USCS= SC AASHTO=  A-2-4(0)

Remarks
Moisture Content= 22.0%
F.M.=0.56

* (no specification provided)

Sample No.: 10 Source of Sample: TR-60 Date: 4/23/05
Location: Elev./Depth: 235

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

Project No: _0121-3070.03 Figure
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLAY
0.0 0.0 4.9 2.1 13.7 58.6 20.7
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
0.50 in 100.0
0.375in 98.6
Ao | 930 q
. Atterberg Limits

#20 88.8 = = =

ﬁig %g PL= NP LL= NP Pl NP
. Coefficients ‘

h 568 Dg5= 0.572 Dgo= 0.256 D5g= 0.210
#100 33.6 D30= 0.135 D15= D1o= .
#200 20.7 u= Ce=

Classification
USCS= SM AASHTO= A-2-4(0)
| Remarks

Moisture Content=23.1%

FM.=1.20 ‘
> (no specification provided)

Sample No.: 11 Source of Sample: TR-60 Date: 4/23/03-

Location: Elev./Depth: 26.0

Project No: 0121-3070.03

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




PARTICLE SIZE DISTRIBUTION TEST REPORT

Location:
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 10.2 1.3 2.6 20.1 26.4 27.7 11.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Silty, clayey sand
1.50 in. 100.0
1.00 in. 89.8
o5 | 898 g
.375 in. . Atterberg Limits
#4 38.5 = = =
mg ggg PL= 21 LL= 26 Pl= 5
. : Coefficients
#200 394 Dgg= 1.7 Dgo= 0.295 Dsg= 0.155
D3p= 0.0368 Dq5= 0.0083 D1g=
CLI= CC=
Classification
USCS= SC-SM AASHTO= A-4(0)
, Remarks
Moisture Content= 20.6%
F.M.=0.32
¥ (no specification provided)
Sample No.: 2 Source of Sample: TR-61 Date: 4/23/05

Elev./Depth: 3.5

Client: TranSystems, Inc.
Project:

SCI-823-0.00

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o % GRAVEL : % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 53 2.2 12.1 11.8 29.3 39.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay
0.75 in. 100.0 .
0.375in. 96.8
Ao | o5l
. ' Atterberqg Limits
#40 80.4 = = =
4900 686 PL= 15 LL= 45 Pl 30.
Coefficients ‘
Dgs= 0.718 Dgo= 0.0243 Dgn= 0.0099
D3¢= D15= D1o™
Cu= Ce= ,
Classification
UsSCsS= CL AASHTO= A-7-6(18)
Remarks
Moisture Content= 24.9%
F.M.=0.09
* (no specification provided)
Sample No.: 4 Source of Sample: TR-61 _ Date: 4/23/05 -
Location: Elev./Depth: 8.5

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

Project No: 0121-3070.03




PARTICLE SIZE DISTRIBUTION TEST REPORT
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PERCENT FINER

10

Y N I 4 O O O

560 100 10

1 o1 0.01 0.001
GRAIN SIZE - mm :
% GRAVEL % SAND % FINES
% COBBLES CRS. _ FINE CRS. | MEDIUM FINE SILT | cLaY

0.0 0.0 2.2 6.5 46.5 32.0 12.8

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NOQ} Silty sand

#10 91.3 ' Atterberq Limits
#20 64.2 PL= NP LL= NP Pl= NP

| Dgs= 1.53 Dgo= 0.768 Dgop= 0.576
9, Dap= 0.214 Dq5= 0.122 D1p=
8 CU= CC=

USCS= sM AASHTO= A-1-b

Remarks
Moisture Content= 23.0%
F.M.=1.95

* (no specification provided)

Sample No.: 5 Source of Sample: TR-61 ‘ Date: 4/23/05
Location: Elev./Depth: 11.0

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

Project No:  0121-3070.03 Figure
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500 100 10 1
GRAIN SIZE - mm
% GRAVEL % SAND % FINES

0,

% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLay

0.0 0.0 0.0 0.9 21.7 62.3 15.1

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT { (X=NO) Silty sand

#4 100.0
#10 99.1
#20 95.2

#30 90.5 Atterberg Limits
#40 77.4 = = =
sh 512 PL= NP LL= NP Pl NP'

#60 40.2 Coefficients :
o0 20.2 Dgs= 0.495 Dgo= 0.337 Dsg= 0.295
Dzp= 0.201 - Dq5= D1p=
Cu= CC=
: Classification
USCS= SM . AASHTO= A-2-4(0)

Remarks
Moisture Content= 28.7%
F.M.=1.38

* (no specification provided)

Sample No.: 6 _ Source of Sample: TR-61 Date: 11/7/05 -
Location: ' Elev./Depth: 13.5

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

Project No: 0121-3070.03 Figure




O

-0.03[_; ! 6T Results | 2 tsf | 3 tsf [ Assumed A
0.02 i ¢,deg |54.2]|509 32 ;
-0, * /
)} Tan ($)} 1.39] 1.23 063 F17F
y
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8 Consal, \\\ = // A ol
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L~
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0.02 A1
7 an
. ,/’
03 o :
00 0 0.06 042 018 024 o 2 .4 6
Horiz. Displacement - in. Normal Stress, tsf
6 Sample No. 1 2 3 4
Water Content, % . 287 28.7 28.7 28.7
5 Dry Density, pef 1064 1010 985 1014
B B B { Saturation, % 1323 1157 1088 1168
4R £ |voidRatio 0:5849—0.6691—-0.7111  0.6628
2 7 3 Diameter, in. 250 250 250 250
73 e i
3 A4 h 4 Height, in. 1.02 1.21 1.27 1.21
& 3 ZapEans 1, Water Content, % 212 212 194 194
L= Pl .
g / yap= = 2 { _ iDryDensity, pcf 111.1 1048 1025 1049
R a4y, 3 | Saturation, % 1107 941 812 863
# % | Void Ratio 0.5172 0.6089 0.6451 0.6069
Diameter, in. 2.50 2.50 2.50 2.50
1 Height, in. 0.98 1.16 1,22 1.17
Normal Stress, tsf ‘ 2,000 2.000 3.000 3.000
0 Fail. Stress, tsf : 2963 . 2.582 3814 3.564
0 0.1 02 03 04 Displacement, in. 0.17 0.19 0.24 0.20
Horiz. Displ., in. UIL. Stress, isf :
Displacement, in. :
Strain rate, in./min, 0.01 0.01 0.01 0.01
Sample Type: Standard Penetration Test Client: TranSystems, Inc.
Description: Silty sand
Project: SCI-823-0.00
LL=NP PL= NP Pl=NP
Assumed Specific Gravity= 2.7 Source of Sample: TR-61] Depth: 13.5
Remarks: Due to small REC, 5-6 & S-7 were Sample Number: 6
combined for testing. Samples were completely || proj. No.: 0121307003 Date: 11/7/05
saturated and contained "free water". Sample was N
stired prior to testing, to incorporate excess water. I@ D | Z
Figure '

Tested By: JN




