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1.0 INTRODUCTION

This report presents the results of Wang Engineering, Inc. (Wang) subsurface investigation,
laboratory testing, geotechnical engineering evaluations and recommendations for a new retaining
wall, designated as SN 016-Z016 (Retaining Wall 24) proposed along the NB C-D Road in
connection with the Circle Interchange Reconstruction project in the City of Chicago, Cook County,
Illinois. A Site Location Map is presented as Exhibit 1.

The purpose of Wang investigation was to characterize the site soil and groundwater conditions,
perform geotechnical engineering analyses, and provide recommendations for the design and
construction of the new wall structure.

1.1 Project Description

The Circle Interchange is over 50 years old and has significant congestion and safety problems. The
project is aiming to improve safety and mobility as well as upgrade the mainline and interchange
facilities. The project will also improve other modes of transportation such as transit, pedestrians and
bicyclists within the same corridor.

The Circle Interchange Reconstruction project is along Interstate 90/94 (1-90/94) from south of
Roosevelt Road to north of Lake Street, along Interstate 290 (1-290) from Loomis Street to the Circle
Interchange; and along Congress Parkway from the Circle Interchange to Canal Street/Old Post
Office. The routes typically have three lanes of traffic in each direction with mostly one lane ramp at
interchanges. Locally, the north leg is known as the Kennedy Expressway, the south leg as the Dan
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Ryan Expressway and the west leg as the Eisenhower Expressway. Within the project area, there are
several cross street bridges over 1-90/94 and 1-290 considered for reconstruction. Along 1-90/94, from
south to north, the cross street overpasses include Taylor Street, Van Buren Street, Jackson
Boulevard, and Adams Street. Along 1-290, from west to east, the cross street overpasses include
Morgan Street, Peoria Street, and Halsted Street.

The proposed improvements include additional through lanes in each direction on 1-90/94. The
horizontal alignment and vertical profiles throughout the interchange will be improved. A new two-
lane flyover, Ramp NW (Flyover) will be constructed for 1-90/94 northbound to 1-290 westbound
traffic. Cross street bridges, Morgan Street, Harrison Street, Halsted Street, Peoria Street, Taylor
Street, Adams Street, Jackson Boulevard, and Van Buren Street will be reconstructed. Various
existing ramps will be reconstructed and up to fifty new retaining walls will be constructed.

1.2 Proposed Structure

Retaining wall 24 (SN 016-2016) is proposed along the NB C-D Road. Based on the Type, Size, and
Location (TSL) plan dated November 16, 2017 provided by TranSystems Corporation (TranSystems),
the 395.9-foot wall is proposed to be a combination of drilled soldier pile, CIP, and MSE walls. The
165.0-foot long, 16.9 feet maximum retained height, drilled soldier pile wall begins at Station
6338+55.30 at the Jackson Boulevard Bridge east abutment and ends at Station 6340+22.46 where a
68-foot long, 16.9 feet maximum retained height, Cast-In-Place (CIP) retaining wall on micropiles
starts and extends to Station 6340+90.98. Finally, a 162.9-foot long, 20.4 feet maximum retained
height, MSE extends to the Adams Street Bridge east abutment at Station 6342+53.72.

There will be 4.0 and 4.5-foot tall high concrete parapets on top of the walls. The TSL plan is
included in the Appendix D.

1.3 Existing Structure

There is an existing 70-foot long reinforced concrete cantilever (RCC) wall that retains Quincy Street
supported on battered timber piles. The existing RCC wall is located 5 to 10 feet behind the proposed
Wall 24 approximately between Stations 6340+20 and 6340+90. Based on the information provided
by TranSystems, the top portion of RCC wall will be partially removed.
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2.0 SITE CONDITIONS AND GEOLOGICAL SETTING

The site is located within the City of Chicago at the 1-90/94 and 1-290 Circle Interchange. On the
USGS Chicago Loop 7.5 Minute Series map, the wall is located in the NWY4 of Section 16, Tier 39
N, Range 14 E of the Third Principal Meridian.

The following review of published geologic data, with emphasis on factors that might influence the
design and construction of the proposed engineering works, is meant to place the project area within a
geological framework and confirm the dependability and consistency of the present subsurface
investigation results. For the study of the regional geologic framework, Wang considered
northeastern Illinois in general and Cook County in particular. Exhibit 2 illustrates the Site and
Regional Geology.

2.1 Physiography

The wall is situated within the Chicago Lake Plain Physiographic Subsection. The area is characterized
by a flat surface that slopes gently toward the lake, largely made of groundmoraine till covered by thin
and discontinuous lacustrine silt and clay. The ground elevation along the wall ranges from 581 feet at
the south end to 591 feet at the north end.

2.2 Surficial Cover

The project area was shaped during the Wisconsinan-age glaciation, and more than 75-foot thick drift
covers the bedrock (Leetaru et al. 2004). The glacial cover is made up of clay and silt of the Equality
Formation of the Mason Group and diamictons of the Wadsworth and Lemont Formations of the
Wedron Group (Hansel and Johnson 1996). The Equality Formation is made up of bedded silt and clay,
locally laminated, with lenses and/or thin beds of sand and gravel. The Wadsworth Formation consists of
relatively homogenous, massive, gray till with clay to silty clay matrix, with dolostone and shale clasts
and occasional lenses of sorted and stratified silt. The Wadsworth Formation is underlain by the pebbly
silty clay loam to silty loam diamicton of the Yorkville Member of the Lemont Formation, known
informally as the Chicago “hardpan.”

From a geotechnical viewpoint, the Equality Formation is characterized by low strength, medium to high

plasticity, and medium to high moisture content, whereas the Wadsworth Formation is characterized by
low plasticity, medium to low moisture content, medium to very stiff consistency, poor permeability, and
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low compressibility. The Yorkville Member (hardpan) is characterized by low plasticity, high blow
counts, and low moisture content (Bauer et al. 1991; Peck and Reed 1954).

2.3 Bedrock

In the project area, the glacigenic deposits unconformably rest over approximately 350-foot thick
Silurian-age dolostone (Leetaru et al 2004). The top of bedrock may be encountered at 475 to 500 feet
elevation or 75 to 100 feet below ground surface (bgs) or more. The Silurian dolostone dips gently
eastward at a pace of 15 feet per mile. Only inactive faults are known in the area, and the seismic risk
is minimal (Leetaru et al. 2004; Willman 1971). There are no records of mining activity in the area,
but deep tunnel excavations are known to exist.

Our subsurface investigation results fit into the local geologic context. The borings drilled in the
project area revealed the native sediments consist of clay to silty clay diamicton of the Wadsworth
Formation resting on top of more competent silty clay loam diamicton (hardpan) of the Lemont
Formation, which in turn is underlain by bedrock. Sound dolostone bedrock was sampled at a depth
of 94 feet bgs, corresponding to 483.9 feet elevation, within the range predicted based on published
geological data.

3.0 METHODS OF INVESTIGATION

The following sections outline the subsurface and laboratory investigations. All elevations in this
report are based on NAVD 1988.

3.1 Subsurface Investigation

Wang drilled four structure borings, designated as 24-RWB-01, 24-RWB-03, 24-RWB-04, and 24-
ST-01 and three Geoprobe borings designated as 24-RWB-01-HA through 24-RWB-03-HA in
August, 2014. Wang has also referenced four nearby structure borings, designated as 25-RWB-01,
0589-B-02, 0589-B-03, and 1702-B-03 drilled in June and July, 2014. The as-drilled boring locations
were surveyed by Dynasty Group, Inc. and station and offset information for each boring were
provided by AECOM. Boring location data are presented in the Boring Logs (Appendix A). The as-
drilled boring locations are shown in the Boring Location Plan (Exhibit 3).
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We also considered the Piezometer 30-PZ-01 located about 800 feet northeast of Wall 24. The
piezometer was installed in accordance with ASTM D5092, “Standard Practice for Design and
Installation of Groundwater Monitoring Wells in Aquifers.”

A truck-mounted drilling rig equipped with hollow stem augers, was used to advance and maintain an
open borehole to 10 to 11 feet depths after that mud rotary was used to the boring termination depth.
Soil sampling was performed according to AASHTO T 206, "Penetration Test and Split Barrel
Sampling of Soils." The soil was sampled at 2.5-foot intervals to 30 feet bgs and at 5-foot intervals to
boring termination depths and continuously sampled in Geoprobe borings. Soil samples collected
from each sampling interval were placed in sealed jars and transported to Wang Geotechnical
Laboratory in Lombard, Illinois for further examination and laboratory testing.

Field boring logs, prepared and maintained by a Wang engineer or geologist, include lithological
descriptions, visual-manual soil/rock classifications, results of Rimac and pocket penetrometer
unconfined compressive strength tests, results of Standard Penetration Tests (SPT) recorded as blows
per 6 inches of penetration. The SPT N value, shown on the soil profile, is the sum of the second and
third blows per 6 inches. The soils were described and classified according to Illinois Division of
Highways (IDH) Textural Classification system. The field logs were finalized by an experienced
engineering geologist after verifying the field visual classifications and laboratory test results.

Groundwater observations were made during drilling to depths of 10 to 11 feet before using mud
rotary method. Due to safety considerations, boreholes were backfilled with grout immediately upon
completion. Groundwater levels in the piezometer were recorded autonomously at defined intervals
by digital pressure loggers suspended within the water column. Barometric affects are compensated
by a second in-air pressure logger installed in the riser pipe. Data is retrieved from loggers
periodically, downloaded to a computer for analysis.

3.2 Vane Shear Tests

Wang performed vane shear tests in Borings VST-02 and 1702-B-03. Boring VST-02 is located
400 feet north of Wall 24. Vane shear tests are performed using calibrated RocTest vane shear
equipment. Tests were performed in undisturbed and remolded conditions. The sensitivity shown on
the boring logs is the ratio of shear strength in undisturbed and remolded conditions. In general, the
vane shear strength values for soft clays were significantly higher than the corresponding values from
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unconfined compressive strength tests using the RIMAC apparatus. Vane shear test results were used
in our analyses.

3.3 Laboratory Testing

The soil samples were tested in the laboratory for moisture content (AASHTO T265). Atterberg
limits (AASHTO T 89/T 90) and particle size analyses (AASHTO T 88) tests were performed on
selected soil samples representing the main soil layers encountered during the investigation. Shelby
tube samples from Boring 24-ST-01 were tested for unconfined compressive strength (T208) and
triaxial unconsolidated undrained compression (T296). Field visual descriptions of the soil samples
were verified in the laboratory. Laboratory test results are shown in the Boring Logs (Appendix A), in
the Soil Profile (Exhibit 4), and in the Laboratory Test Results (Appendix B).

40 RESULTS OF FIELD AND LABORATORY INVESTIGATIONS

Detailed descriptions of the soil conditions encountered during our subsurface investigation are
presented in the attached Boring Logs (Appendix A) and in the Soil Profile (Exhibit 4). Please note
that strata contact lines represent approximate boundaries between soil types. The actual transition
between soil types in the field may be gradual in horizontal and vertical directions.

4.1 Soil Conditions

Borings drilled on the roadway encountered 3 to 7 inches of asphalt over 6 to 16 inches of concrete
followed by sand to gravelly sand and crushed stone base course. Borings drilled on the grassy area
encountered 5 to 30 inches of silty clay loam topsoil. In descending order, the general lithologic
succession encountered beneath the pavement structure or topsoil includes: 1) man-made ground
(fill); 2) medium stiff to very stiff silty clay to silty clay loam; 3) very soft to medium stiff clay to
silty clay; 4) stiff to hard silty clay to silty clay loam; 5) medium dense to very dense silt to silty loam
and sand; and 6) weathered to sound dolostone.

1) Man-made ground (fill)

Underneath the topsoil or pavement structure, the borings encountered 2 to 8 feet of fill materials.
Granular fill consists of very loose to very dense, brown to gray and white sandy loam to gravelly
sand and crushed stone. Cohesive fill includes medium stiff to very stiff, brown and gray silty loam to
silty clay loam. The granular fill layer has N-values of 1 to 47 blows per foot and moisture content
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values of 4 to 16%. The cohesive fill layer has unconfined compressive strength (Q,) values ranging
from 0.6 to 3.5 tsf and moisture content values of 14 to 18%.

2) Medium stiff to very stiff silty clay to silty loam

Beneath the fill, at elevations of 573 to 586 feet, the borings encountered 3 to 9 feet of medium stiff
to very stiff, brown to gray silty clay to silty clay loam. This layer has Q, values ranging from 0.8 to
2.8 tsf and moisture content values between 14 and 22%. This layer is commonly known as the “crust.”

3) Very soft to medium stiff clay to silty clay

At elevations of 570 to 584 feet (3 to 11 feet bgs), the borings revealed up to 46 feet of very soft to
medium stiff, gray clay to silty clay with Rimac Qu values of 0.16 to 0.96 tsf and moisture content
values of 20 to 29%. Laboratory index testing on samples from this layer showed liquid limit (L)
values of 32 to 34% and plastic limit (P.) values of 16 to 17%. Laboratory triaxial unconsolidated
undrained test on samples from this layer showed undrained cohesion values ranging from 432 to
1008 psf. This layer is commonly known as the “Chicago Blue Clay.”

As discussed in Section 3.2, undrained shear strength values from vane shear tests are generally
higher than Rimac tests. In-situ undisturbed vane shear strengths obtained in Borings VST-02 and
1702-B-03 between elevations 575 and 542 feet varied from 430 to 1750 psf.

4) Stiff to hard silty clay to silty clay loam

At elevations of 534 to 541 feet (37 to 57 feet bgs), the borings encountered up to 25 feet of stiff to
hard silty clay to silty clay loam with medium stiff clay interbeds. The silty clay to silty clay loam
and clay has Q. values of 0.8 to 5.3 tsf and moisture content values of 13 to 37%. The borings
encountered 3 to 5 feet of medium dense silt to silty loam layers with N values of 15 to 21 blows per
foot.

(5) Medium dense to very dense silt to silty loam and sand

At elevations of 512 to 521 feet (57 to 82 feet bgs) the borings encountered medium dense to very
dense silt to silty loam and sand. This layer has N values of 9 to over 50 blows per foot.
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(6) Weathered to sound bedrock

At elevations of 489 to 499 feet (88 to 104 feet bgs) Borings 0589-B-02 and 1702-B-03 revealed about 5
feet of weathered bedrock. Boring 0589-B-02, strong bedrock was encountered at an elevation of 483.9
feet or 94 feet bgs.

4.2  Groundwater Conditions

Groundwater was observed during drilling at an elevation of 589 feet (5.5 bgs) within the granular fill
layer. The groundwater was not observed after drilling in borings due to the mud rotary drilling from
10 to 11 feet bgs.

Piezometer 30-PZ-01 was installed 800 feet northeast of Retaining Wall 24 within the granular soils
(layer 5) with the top and bottom of piezometer screen elevations at 503.7 and 493.7 feet (89.5 to 99.5
feet bgs), respectively. The groundwater levels monitored in the piezometer showed groundwater
elevations ranging from 544.1 to 547.4 feet, with an average hydrostatic elevation within aquifer at 546
feet. The first and last readings were taken on November 21, 2014 and March 30, 2017.

The design and construction of the wall should consider the perched groundwater between 586 and
590 feet elevations within the fill layers. The design and construction of the drilled shaft and drilled
soldier pile walls should consider the granular soils (layer 5) as water bearing and under hydrostatic
pressure.

4.3  Seismic Design Considerations
The retaining wall is located in Seismic Performance Zone (SPZ) 1 and is not required to be designed
for seismic forces as per 2012 IDOT Bridge Manual (IDOT 2012).

50 ANALYSIS AND RECOMMENDATIONS

5.1 Retaining Wall Type Evaluation

Based on the TSL plan and the cross-section drawings, the proposed Retaining Wall 24 is a cut and
fill wall along the NB C-D Road.

The applicable wall types for Wall 24 include drilled soldier pile wall, CIP wall supported on

micropiles, and MSE walls. Driven soldier pile or permanent sheet piling walls are not feasible due to
noise and vibration.

Page 8



Circle Interchange Reconstruction

Retaining Wall 24, SN 016-Z016 Wang
Wang No. 1100-04-01 Engineering

January 2, 2019

Based on the cross sections provided, the wall beginning at Station 6338+55.30 and extending to
Station 6340+22.46, crosses cut sections, thus a drilled soldier pile wall is appropriate. From Stations
6340+22.46 to 6340+90.98, there is an existing 70-foot long reinforced concrete cantilever (RCC)
wall supported on battered timber piles adjacent to it. Therefore, in order to avoid hitting the existing
battered timber piles, this section will have a CIP wall supported on micropiles. And for the latter
portion, extending to the end of wall at Station 6342+53.72, the sections are purely fill thus an MSE
wall is appropriate.

The following sections present the results of our geotechnical engineering analyses and
recommendations for the drilled soldier pile, CIP and MSE walls design and construction.

5.2 Drilled Soldier Pile Wall

We recommend drilled soldier piles should be designed for both lateral earth pressure and lateral
deformation. The embedment depth in moment equilibrium for the wall section should be designed in
accordance with the LRFD guidelines (AASHTO 2014). Generally, overconsolidated clayey soils, such
as the stiff to very stiff clays and very dense silty loam will exhibit lower overall shear strength in the
long-term condition; normally-consolidated clayey soils, however, such as the very soft to medium stiff
clay to silty clay (Chicago blue clay) will likely exhibit significantly lower shear strength in the short-
term condition. Therefore, the lateral earth pressure analysis should be performed for walls in both the
short-term (undrained) and long-term (drained) condition using the soil parameters shown in Tables 1
and 2.

The undrained shear strength properties of the soft to medium stiff silty clay are taken from the vane
shear test results shown in Borings VST-02 and 1702-B-03. The earth pressure coefficients are
calculated based on horizontal slopes behind and in front of the walls as per cross-section drawings. In
addition, the results of unconfined compressive test results and undrained shear strength (cohesion)
results from triaxial UU tests from Shelby tube boring 24-ST-01were also considered in the development
of soil parameters. The drained soft to medium stiff silty clay friction angle parameters have been taken
from the consolidated-undrained (CU) triaxial tests performed on this layer from the Circle Interchange
project.

The design of the wall should ignore 3 feet of soil in front of the wall measured from the finished

ground surface elevation in providing passive pressure due to excavation required for installation of
concrete facing, drainage system and frost-heave condition. In developing the design lateral pressure,
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the lateral pressure due to construction equipment surcharge load should be added to the lateral earth
pressure. Drainage behind the wall and underdrain should be as per 2012 IDOT Bridge Manual
(IDOT 2012). The water pressure should be added to the earth pressure if drainage is not provided.

The potential pressure/load from the existing buildings and parking lots on the proposed wall must be
considered in design of the wall.

Table 1: Short-term (Undrained) Geotechnical Parameters for Design of Drilled Soldier Pile Walls
(Ref. Borings: 24-RWB-01, 24-RWB-03, 24-RWB-04, 25-RWB-01, VST-02, 1702-B-03, and 0589-B-03)
Undrained Shear Strength

Earth Pressure Coefficients

Properties
Soil Unit Friction Active Passive
Description (Layer) Weight, y Cohesion Angle Pressure Pressure
(pcf) (psf) @)
NE5YRIEL 120 0 30 0.33 3.00
Finished Grade to EL 578 feet
Stiff SILTY CLAY LOAM FILL 120 1000 0 1.00 1.00
Ground Surface to 578 feet
Stiff to V Stiff SILTY CLAY LOAM
to SILTY CLAY 120 2000 0 1.00 1.00
EL 578 to 572 feet
Soft to M Stiff CLAY to SILTY
CLAY 115 530 0 1.00 1.00
EL 572 to 565 feet
Soft to M Stiff CLAY to
SILTY CLAY 115 720 0 1.00 1.00
EL 565 to 553 feet
M Stiff CLAY to SILTY CLAY 115 910 0 1.00 1.00
EL 553 to 540 feet
Stiff CLAY to SILTY CLAY 120 1300 0 1.00 1.00
EL 540 to 537 feet
V Stiff SILTY CLAY LOAM to
SILTY LOAM 125 2800 0 1.00 1.00
EL 537 to 519 feet
Stiff SILTY CLAY LOAM to
SILTY LOAM 120 1700 0 1.00 1.00
EL 519 to 514 feet
1)
Dense SAND 63 0 34 0.28 3.54
EL 514 to 504 feet
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Undrained Shear Strength Earth Pressure Coefficients

Properties
Soil Unit Friction Active Passive
Description (Layer) Weight, v Cohesion Angle Pressure Pressure
(pcf) (psf) )

()
V Dense GRAVELLY SAND 68 0 35 0.27 369
EL 504 to 494 feet

)
V Dense SILTY LOAM 63 0 33 0.29 3.39
EL 494 to 487 feet

()
V Dense WEATHERED BEDROCK 73 0 37 0.25 402
EL 487 to 484 feet

(1) Submerged unit weight.

Table 2: Long-term (Drained) Geotechnical Parameters for Design of Drilled Soldier Pile Walls
(Ref. Borings: 24-RWB-01, 24-RWB-03, 24-RWB-04, 25-RWB-01, VST-02, 1702-B-03, and 0589-B-03)

Drained Shear Strength

Earth Pressure Coefficients

Properties

Soil Unit Friction Active Passive
Description (Layer) Weight, y Cohesion Angle Pressure Pressure

(pcf) (psf) @)
NESRIEE 120 0 30 0.33 3.00
Finished Grade to EL 578 feet
Stiff SILTY CLAY LOAM FILL 120 100 30 0.33 3.00
Ground Surface to 578 feet
Stiff to V Stiff SILTY CLAY LOAM
to SILTY CLAY 120 100 30 0.33 3.00
EL 578 to 572 feet
Soft to M Stiff CLAY to SILTY
CLAY 115 0 27 0.38 2.66
EL 572 to 565 feet
Soft to M Stiff CLAY to
SILTY CLAY 115 0 27 0.38 2.66
EL 565 to 553 feet
M Stiff CLAY to SILTY CLAY 115 0 27 0.38 266
EL 553 to 540 feet
Stiff CLAY to SILTY CLAY 120 80 29 0.35 588
EL 540 to 537 feet
V Stiff SILTY CLAY LOAM to
SILTY LOAM 125 100 30 0.33 3.00
EL 537 to 519 feet
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Drained Shear Strength

Earth Pressure Coefficients

Properties
Soil Unit Friction Active Passive
Description (Layer) Weight, y Cohesion Angle Pressure Pressure
(pcf) (psf) )

Stiff SILTY CLAY LOAM to SILTY
LOAM 120 100 30 0.33 3.00
EL 519 to 514 feet

()
Dense SAND 63 0 34 0.28 354
EL 514 to 504 feet

()
V Dense GRAVELLY SAND 68 0 35 027 3.69
EL 504 to 494 feet

()
V Dense SILTY LOAM 63 0 3 0.29 3.39
EL 494 to 487 feet

()
V Dense WEATHERED BEDROCK 73 0 37 025 402

EL 487 to 484 feet

(1) Submerged unit weight.

Design considerations should include deflection control at the top of the wall. The lateral deformation
of the wall should be designed using the parameters shown in Table 3 using the p-y curve

(COMP624) method.

Table 3: Recommended Parameters for Lateral Load Analysis of Drilled Soldier Pile Walls
(Ref. Borings: 24-RWB-01, 24-RWB-03, 24-RWB-04, 25-RWB-01, VST-02, 1702-B-03, and 0589-B-03)

Estimated
Undrained Estimated Lateral Soil Estimated Soil

Unit Shear Friction Modulus Strain
Soil Type (Layer) Weight,y  Strength, c, Angle, ® Parameter, k  Parameter, e

(pcf) (psf) @) (pci) (%)
e AL 120 0 30 30 --
Finished Grade to EL 578 feet
Stiff SILTY CLAY LOAM FILL 120 1000 0 100 0.7
Ground Surface to 578 feet
Stiff to V Stiff SILTY CLAY
LOAM to SILTY CLAY 120 2000 0 500 0.7
EL 578 to 572 feet
Soft to M Stiff CLAY to SILTY
CLAY 115 530 0 60 1.0
EL 572 to 565 feet
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Estimated
Undrained Estimated Lateral Soil Estimated Soil
Unit Shear Friction Modulus Strain
Soil Type (Layer) Weight,y  Strength, c, Angle, ® Parameter, k  Parameter, e
(pcf) (psf) @) (pci) (%)

Soft to M Stiff CLAY to
SILTY CLAY 115 720 0 80 1.0
EL 565 to 553 feet
M Stiff CLAY to SILTY CLAY 115 910 0 100 10
EL 553 to 540 feet
Stiff CLAY to SILTY CLAY 120 1300 0 500 0.4
EL 540 to 537 feet
V Stiff SILTY CLAY LOAM to
SILTY LOAM 125 2800 0 1000 0.5
EL 537 to 519 feet
Stiff SILTY CLAY LOAM to
SILTY LOAM 120 1700 0 500 0.4
EL 519 to 514 feet

€]
Dense SAND 63 0 34 125 _
EL 514 to 504 feet

(1)
V Dense GRAVELLY SAND 68 0 35 125 .
EL 504 to 494 feet

1)
V Dense SILTY LOAM 63 0 33 120 _
EL 494 to 487 feet
V Dense WEATHERED )
BEDROCK i 0 37 125 -
EL 487 to 484 feet

(1) Submerged unit weight.

5.2.1 Settlement Analyses

Based on the cross-section drawings, to reach the design finished grade at backface of the drilled soldier
pile walls, we estimate that up to 10 feet of new fill will be required creating a surcharge load behind the
wall. Our settlement analyses show the soil will undergo up to 2.0 inches of settlement which is
generally acceptable for landscaping areas.

The nearest existing building (728 W Jackson Blvd) is about 9 to 12 feet away from the proposed
Wall 24. The surface settlement induced by installation of Wall 24 is discussed in Section 5.4.
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53 MSE Wall

For the fill section of Wall 24, from Adams Street Bridge east abutment to the existing wall between
Stations 6340+90.98 and 6342+53.72, an MSE retaining wall could be considered. The MSE
retaining wall base should be established a minimum of 3.5 feet below the finished grade at the front
face of the wall for frost protection.

5.3.1 Bearing Resistance and External Stability Analyses

Based on the cross-section drawings, we estimate the MSE wall granular pad will be at an elevation
of 572.5 feet at the highest fill section at Station 6342+53.72. Based on our boring data, the
foundation soils at the MSE wall base elevations includes mostly up to 35 feet of soft to medium stiff
clay to silty clay. We estimate the foundation soils will have a nominal bearing resistance of 3,100 psf
and a factored bearing resistance of 2,000 psf based on a geotechnical resistance factor of 0.65
(AASHTO 2014).

We analyzed the following options to satisfy the factored bearing resistance available, external
stability, and settlement.
1. Using regular fill material (unit weight of 125 pcf) for the MSE wall reinforced zone and fill
area behind the MSE wall reinforced zone;
2.Using Class | Lightweight Cellular Concrete Fill (LCCF) as per IDOT District One Special
Provision revised on June 18, 2018 for the MSE wall reinforced zone and fill area behind the
wall on top of a laid back stable side slope of 2:1 (H:V); and
3. Using the regular fill material for upper 3 feet of MSE wall zone and area behind the wall and
Class | LCCF for remaining portion of MSE wall zone and fill area behind the wall with a laid
back stable side slope of 2:1 (H:V).

For the Option 1, at the highest portion of the wall near Station 6342+53.72, considering
reinforcement width of 0.7 times the total height of the wall, the wall will apply a maximum factored
equivalent bearing pressure of 6,350 psf with a regular MSE wall fill material (unit weight is 125 pcf)
which exceeds the factored bearing resistance available.

In Option 2 with Class Il LCCF, at the highest portion of the wall near Station 6342+53.72
considering reinforcement width of 0.7 times the total height of the wall, the wall will apply a
maximum equivalent factored bearing pressure of 1,750 psf, thus the foundation soils will have
sufficient bearing resistance to support the wall.
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In Option 3 with combined fill of regular fill for upper 3 feet and Class Il LCCF for remaining
portion, at the highest portion of the wall near Station 6342+53.72 considering reinforcement width
of 0.7 times the total height of the wall, the wall will apply a maximum equivalent factored bearing
pressure of 2,100 psf, which exceeds the factored resistance available. Therefore, we have considered
reinforcement width of 0.9 times the total height. The wall will apply a maximum equivalent factored
bearing pressure of 1,900 psf, thus the foundation soils will have sufficient bearing resistance to
support the wall.

We conclude that the Option 3 with combined fill and reinforcement zone width of 0.9 times the total
height could be considered since the area behind the wall will be landscaped and regular fill is on the
top portion of the wall will be useful to accommodate grass and plants. Therefore, for further
analyses, we have considered the Option 3.

The estimated friction angle between an MSE wall base and underlying cohesive soil is 30°, and the
corresponding friction coefficient is 0.58. MSE retaining walls are designed based on a geotechnical
sliding resistance factor of 1.0 for soil-on-soil contact (AASHTO 2014).

5.3.2 Settlement Analyses

We performed settlement analyses using data from Borings 0589-B-03, 24-ST-01, and 24-RWB-04
since it is more conservative and closest to maximum height wall section at Station 6342+53. We
estimate that a maximum service pressure applied by the combined fill in Option 3 will be 1,500 psf.
We calculated the corresponding long-term settlement of cohesive foundation soils using IDOT
Spreadsheet for Cohesive Soils dated December 9, 2014.

Our settlement analyses indicate the wall will undergo about 1.5 inches of long-term settlement from
the underlying cohesive soils near Station 6242+53. We estimate the soil will achieve 50% of primary
consolidation settlement in 24 months and 90% of primary consolidation in 102 months.

5.3.3 Global Stability Analyses

Global stability analysis was performed near Station 6342+53.72 for both short-term (undrained) and
long-term (drained) soil conditions. The computer program, SLIDE Version 6.0, was used to
calculate the FOS. The minimum required FOS against global instability according to IDOT is 1.5 for
both conditions. We estimate the MSE wall section has a short-term FOS of 2.2 (Appendix C-1) and a
long-term FOS of 1.6 (Appendix C-2), therefore satisfying the minimum IDOT FOS requirements.
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5.4 Cast-In-Place Wall (CIP)

For the wall section between Stations 6340+22.46 to 6340+90.98 (W. Quincy Street) along the
existing RCC wall section, the MSE or drilled shaft walls may be difficult to construct due to limited
space and existing footing with timber piles. A new RCC wall supported on micropiles could be
considered. The micropiles should be designed to miss the existing piles. We recommend the RCC
retaining wall base be established a minimum of 4 feet below the finished grade at the front face of
the wall.

It should be noted that there is an existing CIP retaining wall supported on battered and straight
timber piles adjacent to the new wall. The bottom invert of the new wall will be about 4 feet below
the existing one, thus we recommend that a shoring system is provided during construction. Care
must be taken not to undermine the exiting CIP wall, especially the battered timber piles.

5.4.1 Micropiles

Micropiles can be installed vertically or battered to support the proposed wall loads. Micropiles may not
be cost effective when unrestricted access is available for the drilled shaft or drilled soldier pile
construction, there is no utility conflict or there are no restrictions for the construction stage. We
understand that micropiles will be used to support the CIP wall.

Based on the encountered subsurface conditions, micropiles can be installed as a gravity-grouted
(Type A). The estimated nominal grout-to-ground bond strengths for the wall section are summarized
in Table 4 and are based on the typical values provided in 2014 AASTHO Table C10.9.3.5.2-1 for the
gravity-grouted (Type A) micropiles. The estimated values may vary with actual ground conditions
and installation procedures. A geotechnical resistance factor of 0.55 should be considered for LRFD
factored micropiles axial capacity as per 2014 AASTHO Table 10.5.5.2.5-1. We recommend ignoring
tip resistance in soil.

Tip resistance may be considered for micropiles bearing in rock. The bedrock nominal unit tip
resistance of 200 ksf can be considered for preliminary design. A geotechnical tip resistance factor of
0.5 should be considered for LRFD factored micropiles axial capacity as per 2014 AASTHO Table
10.5.5.2.5-1. The required design capacities of the micropiles should be shown on the plan. The
contractor should be required to submit shop drawings, design calculations, and perform full scale load
test and proof load test as per IDOT special provision for the micropiles (Guide Bridge Special Provision
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No.85). Final design should be performed by a specialty contractor as per IDOT Special Provision
GBSP No. 85 and submitted to the IDOT for review and approval.

Table 4: Estimated Grout-to-Ground Nominal Strengths for Preliminary Micropiles Design for CIP Wall

Approximate Grout-to-Ground
Limits, Elevation Range Soil Layer Description Bond Nominal
Reference Borings (feet) Strengths, Type A
(ksf)
Pile cap base to 572 V Stiff SILTY CLAY FILL 2.0
572 to 545 Soft to M Stiff CLAY to SILTY CLAY 1.0
CIP Wall from
. 545 to 537 Stiff CLAY to SILTY CLAY 15
Station 6340+20 to
6340+90 537 to 519 V Stiff SILTY LOAM to SILTY CLAY 2.2
24-RWB-04, 519 to 514 M Dense SILT 2.0
24-ST-01, 514 to 502 M Dense to Dense SAND 25
0589-B-02 and 502 to 489 V Dense GRAVELLY SAND 4.0
0589-B-03
489 to 484 WEATHERED DOLOSTONE BEDROCK 4.5
484 to 474 DOLOSTONE BEDROCK 25.0

5.4.2 Lateral Load

Lateral loads on micropiles should be analyzed for maximum moments and lateral deflections. A
geotechnical resistance factor of 1.0 should be used. No allowance should be made for the frictional
resistance of the concrete cap on soil. The lateral load capacity analysis can be performed using
computer program such as COMP 624P, L-pile, LATPILE, or any other similar programs. The estimated
soil parameters that may be used to analyze of stresses and deflections of micropiles under lateral loads
are presented in Table 5.
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Table 5: Recommended Parameters for Lateral Load Analysis of CIP Wall

Estimated
Undrained Estimated Lateral Soil Estimated Soil
Unit Shear Friction Modulus Strain
Soil Type (Layer) Weight,y  Strength, c, Angle, ® Parameter, k  Parameter, e
(pcf) (psf) ) (pci) (%)

Stiff to V Stiff SILTY CLAY

LOAM to SILTY CLAY 120 2000 0 500 0.7
RCC wall base to EL 572 feet

Soft to M Stiff CLAY to

SILTY CLAY 120 530 0 60 1.0
EL 572 to 565 feet

Soft to M Stiff CLAY to

SILTY CLAY 120 720 0 80 1.0
EL 565 to 553 feet

M Stiff CLAY to SILTY CLAY

EL 553 to 540 feet

Stiff CLAY to SILTY CLAY

EL 540 to 537 feet

V Stiff SILTY CLAY LOAM to

SILTY LOAM 125 2800 0 1000 0.5
EL 537 to 519 feet

Stiff SILTY CLAY LOAM to

SILTY LOAM 125 1700 0 500 0.4
EL 519 to 514 feet

Dense SAND

EL 514 to 502 feet

V Dense GRAVELLY SAND
EL 502 to 489 feet

V Dense WEATHERED
BEDROCK 730 0 37 125 -

EL 487 to 484 feet
(1) Submerged unit weight.

120 910 0 100 1.0

120 1300 0 500 0.4

63 0 34 125 -

68 0 35 125 -

5.4.3 Global Stability Analyses
Since the RCC wall will be supported on micropiles, we do not anticipate any global instability issues.
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55 Ground Movement Evaluations

There is an existing building at 728 W. Jackson Boulevard (Haberdasher Square Lofts) behind the
drilled soldier pile wall between Station 6338+55 and Station 6340+20. The building is about 9 to 12
feet away from Wall 24.

Wall 24’s potential impact on the building was determined at Station 6340+13 considering IDOT wall
deflection criteria issued on November 14, 2016, included in Appendix F. IDOT’s wall deflection
criteria states that the project limitations are set for a maximum allowable wall deflection of up to
1.0% of the exposed wall height (which is about 1.92 inches), if the wall is not supporting sensitive
structures or facilities. For walls supporting sensitive structures, the maximum allowable wall
deflection should be limited to 0.5% of the exposed wall height (which is about 0.96 inches), or less
as required, to prevent detrimental effects on adjacent structures or facilities. The acceptable surface
movement by CDOT is maximum 0.25 inches. The CDOT surface settlement criteria included in
Appendix F.

Using empirical data compiled from various research papers, Wang estimates the ground movement
adjacent to the building induced by the maximum lateral wall deflection of linch is about 1 inch which
exceeds CDOT’s ground movement criteria.

Ground movement estimates including method used are included in Appendix F. It should be noted that
based on renovation drawings dated in 1994, the existing building appears to be supported on drilled
shafts. We do not expect the 1 inch ground movement to be significant for the existing ground surface;
however, the impact on any buried utilities has to be considered on the final design to ensure specific
deformation limits are not exceeded. In addition, the ground movement may induce downdrag loads on
the existing building caissons and thus should be investigated further in the final design.

6.0 CONSTRUCTION CONSIDERATIONS

6.1 Excavation

Any required excavations should be performed in accordance with local, state, and federal regulations
including current OSHA regulations. The potential effect of ground movements upon nearby
structures and utilities should be considered during construction. Any open excavation to a depth of 4
feet should have a slope of 1:2 (V:H) for cohesive soils and 1:2.5 (V:H) for granular soils or flatter.
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6.2 Filling and Backfilling
All fill and backfill materials will be as per IDOT Standard Specification for Road and Bridge
Construction (IDOT 2016).

6.3 Drilled Shaft Encasement

Groundwater was encountered within the granular fill, about 5 feet below the ground surface, and will be
encountered during drilling of the drilled shafts and drilled soldier pile excavations. The installation of
drilled shafts and drilled soldier piles extending into the medium dense to very dense silt to silty loam
and sand (Layer 5) will encounter groundwater that will present challenges in maintaining an open
borehole. Temporary or permanent casings should be used when the groundwater is encountered.
Failure to anticipate the challenges posed by the groundwater at this location will result in caving or
heaving sand and weakening of the foundation soils.

The soft soil layer with Qu less than 0.5 tsf (500 psf cohesion) is prone to squeeze if left open for
long period of time. Therefore, to minimize the squeeze potential, casing should be provided. Due to
high squeeze potential, the following note should appear on the final plans:

‘Due to the squeeze potential of the clay soils, the use of temporary casing will be required to
properly construct the shafts. Casing may be pulled or remain in place, as determined by the
Contractor at no cost to the Department.’

6.4 Wall Construction
The wall should be constructed as per IDOT Standard Specification for Road and Bridge

Construction (IDOT 2016).

6.5 Micropiles Installation
Micropiles should be installed in accordance with IDOT Special Provision, Guide Bridge Special
Provision No.85.

6.6 Construction Monitoring

Given the proximity of building, structures, roads, and utilities, Wang recommends special
precautions should be taken during the construction not to undermine the existing foundations,
pavements and utilities.
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To prevent any damage to the existing Haberdasher Square Lofts, we recommend the following
monitoring during construction of the wall:

e Establish survey points on the west side wall of the Haberdasher Square Lofts to monitor the
vertical and horizontal movements;

e Establish survey points at top of the wall to monitor deflection of the wall during and after
construction of the wall;

¢ Install inclinometers before the wall construction begins between the proposed wall location

and the building to monitor ground movement.

7.0 QUALIFICATIONS

The analysis and recommendations submitted in this report are based upon the data obtained from the
borings drilled at the locations shown on the boring logs and in Exhibit 3. This report does not reflect
any variations that may occur between the borings or elsewhere on the site, variations whose nature
and extent may not become evident until the course of construction. In the event that any changes in
the design and/or location of Retaining Wall 24 (SNO16-Z016) are planned, we should be timely
informed so that our recommendations can be adjusted accordingly.

It has been a pleasure to assist AECOM and the Illinois Department of Transportation on this project.

Please call if there are any questions, or if we can be of further service.
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Bench Mark: Set "X" on east barrier wall of [-90 at € of Adams Street. Elev. 581.17. Notes:
1) Wall offsets are measured from the B of NB C-D 6.) Wall to be built along straight chords between w HIGHWAY CLASSIFICATION

11:40:42 AM - pw:\\6I7479-PWINT.aecomonline.local:AECOM_DS02_NA\Documents\0l Americas\Transportation\60269938 Circle\Phase_IN000_CAD\008_Structural\Structure_0I6-Z0I6\TSL\Sheets\0I6Z0I6-60X94-SHT-TSL-00I

Existing Structure: Existing Retaining Wall at Quincy Street. Constructed in 1957 under F.A.L Road to the front face of precast or cast-in-place kink points. (NB C-D Road) NB C-D Road
Route 2. Section 0I01.6-2P. Cast-in-place concrete retaining wall on battered fascia panels. 7.) Soldier Pile section, shaft diameter, micropile diameter, Prop. Curve P-NCD-NX-5 Functional Class: Interstate
timber piles that measures approximately 98°-0" at the end of Quincy Street 2.) C denotes Construction Joint spacing and tip elevation to be determined during final design.  p.. Sta. = 6336+57.47 ADT: NA (2012); 17,000 (2040)
north of Existing Building at 728 W. Jackson Boulevard. Maximum height from — 3) £ genotes Expansion Joint 8.) Proposed drainage information shown is conceptual and A - 35° 13 41" (RT) ADTT: NA (2012); 440 (2040)
top of wall to bottom of footing measures 17°-0". The ropb of eX/sr/ng retaining  4) F.F. denotes Front Face. will be determined during final design. D - 10 12 24 QHV’ 1,680 (2040)
wall is fo be removed fo two feef below proposed groundline and buried. 5.) B.F. denotes Back Face. 9.) Micropiles shall be spaced to avoid Existing ComEd Ductbank - ) Design Speed: 30 m.p.h.
) ) o ) ) and maintain a two foot clear distance between the ductbank R = 1.362.00 Posted Speed: 30 m.p.h.
Traffic on I-90/94 will be maintained with stage construction. and the piles. T = 432.42° One-Way Traffic
L = 837.42° Directional Distribution: 100%
No Salvage. E = 67.00°
i DESIGN SPECIFICATIONS
Adams St. Abutment 395°- 104" (Measured along Front Face of Wall) Jackson Bivd. Abutment . e :
dasfv S or £ SRS TR =4I 2017 AASHTO LRFD Bridge
. ( . 62 12—,4 " _ : __ 68°-0" : B 16/5;’/- O;’? : - (Co;7f'/’acf 62A78) i,g g,un = Z;Z pe s Design Specifications 8th Edition
Mechanically Stabilized Earth Retaining Wall Wall on Micropiles. rilled Soldier Pile Retaining Wa .C. Sfa. = *Z2.
215l 21-5" 4 Spaces at 30°-0" = 120’-0" 3 Spa. at 22'-8" = 68°-0" 5 Spaces at 3 Spaces at 30°-0" = 90°-0" P.T. Sta. = 6340+62.48 DESIGN STRESSES
. | ol Top of Parapet Wall Type Transition 150" = 750" Prop. HMLT to be Range I4E, 3rd P.M. EIELD UNITS
Kink_Point RNES ¥ Sta. 6340+90.98 £ » [ mounted on wall b = 5,000 psi (Micropile Grout)
) Eev. D Edge of Exist. Wall Type Transition &
Sta. 6342+10.98 (Rl N lev. 598.72 B . [ = 3,500 psi (All other concrete)
»|© ; vilding Sta. 6340+22.46 Finished Grade at B.F. NS
End Wall Elev. 599.88 3o Top of Coping, Exist. fence Elev. 598.72 of Wall. Elev. B ._.;3% 9 fy = 60,000 psi (Reinforcement)
Sta. 6342+53.72 ' S| [Elev. GF fo be removed \ T R ) : s pa— fy = 60,000 psi (Micropile Casing)
Elev. 60105 = Kink_Point Begin Wal 5 st fu = 150,000 psi (Micropile Threadbar)
———__ % kS Sta. 6338+85.70 5 Sta. 6338+55.30 M N 1] s H] N
-l s | - Elev. 589.80 S lev. 569.60 < s 8 SOLDIER PILES
] S| ——Fr ‘ / Al < e S S I = 50,000 psi (AASHTO M2TO Gr. 50)
_ o |C ET] I C : , L Top of Pile 17 —
= ] Exist. retainin : ! N M) s S et e Elev. F* \ PRECAST UNIT:
S — LXxisi. rergining - : N T T oo Ao o . TIE T . - :
L - wall to be partially o C C £ —zo"c‘"’ —aeawL g;’i% f'c = 4,500 psi
— — removed I—__| I—i“ g BT S Iyl iyl
i ke = wl Lyl N Igt Iyl
i | % ! : : . O S s o LOCATION SKETCH WALL DEFLECTION CRITERIA:
S=Zgpzg=-=Hd==z=z=====z=z=Z=Z=Z=Z==S==S=SS=Z=S==SZ=ZZZ==3 r ] O A il L T 1 " K
- : Bottom of Existing F o O‘VQ' ot Finish e Maximum total lateral wall deflection
. Bottom of Coping/ ! i T E inished Grade iy 1y !
m% Top of Exposed Footing, Elev. 577.13 i o ~IT of FF of Wall af F.F. of Wall m LEGEND: at top of wall: 1 inch.
" Panel Line, Elev. H* Bottom of Proposed W Elev. C* Elev. A™ - L:,' Ex. Chain Link Fence — X — X - Ex. Gas Line —iG—
Theorsticel Top of rootng E:;(V)p 52?7?1?;6(1 E xist. "B;fr(:relzlj / ; gom)/m Eo/f Faésg/’a Ex. F 0
Leveling Pad Line, . . . . Lo, anel, Elev. Combined Sewer 33333 x. Fiber tic FO —
Elev. [?x Micropiles Timber Piles gX/srg E/;sr;mared f’X57_ CO”';Ed Driled Soldier Pile. 1 g
. , r r Pile, typ. . . .
* For elevations, see Table I Exist. Abandoned Freight Tunnel, P A e Hed soldier e iyp Electric — Soil Boring 4
on Sheet 3 of 3. Bottom of Tunnel Elev. 546.68 ’ . .
(Previously filled by others) w Ex. Storm Sewer — Existing Catch Basin O
B Adams St. Bridge (Looking East at F.F. of Wall, B Jackson Bivd. Bridge )
/ S.N. 016-1701 Proposed Concrete Barrier not shown for clarity.) SN. 016-1702 Prop. Storm Sewer —— Proposed Catch Basin o
0589-B-03 End Wall Contract 62A78 .
" _ . —_— E xisting Manhole
&~ T Sta. 6342+53.72 Exist._Abandoned Lo I 7, Begin Wall I Ex. IT5 Cable g ©
l Orfset 20.73" Rf. Freight Tunnel (Prev.\ | | Existing ComEd Sta. 6336+55.30 | L Limits of Soil Reinf SR Proposed Inlet -
ot E xist. Electric filled by others) rot ductbank to remain Offset 18.08 Rft. Il | ® . AP
S | 1 1 I IR
& | fo be relocated Exist. Retainin o Exist. Fence o Exist. Retired Gas ! B
28 § | ggﬁ;oc));::d/mslg/ oﬁjass Wall 1o be partiolly o to be removed g;grw Bul/d;(ng 5 Line to be removed JJHt 'S é
1 1 .
5 N | 7&]_ A / Kink Point removed Lo Plroposed . Jackson Blvd. as required I : 0= GENERAL PLAN
i P Ll e oW . . . |
S e e Y DL s Wall Type Transition A : Exist. HMLT 10 kink Point oY L _
GlS A g;?se§3f72§é,? g‘f/sm 6340+90.98 L / cce:ss Gate be relocated on' | o 6338+85.70 "{"{11702 5-03-"" RETAINING WALL 24 ALONG NB C-D ROAD
S L S O 5 R, | =P fop of wal Offset 17.568" . dfe bt F.A.l._ RTE. 90/94 (KENNEDY EXPRESSWAY)
“““ il { LT AR Ok e e o0 ,’, /,’ i NS Drilled Soldier Pile, typ. Proposed I
— —] < T A Mo ; ~ -
s 0000 rrerrns e Y prpased il SECTION 2014-015 R&B-R
—+— | ~o,||_ Prop. Conc. Barrier B c> §€ — = > F -iw s A ] CM’
P - 5 Temar— ©|SB “F.F. of Wall 24-RWB-04] " ~"24-ST-0 = == B 355 STATION 6338+55.30 TO STATION 6342+53.72
:@ . . — = —— 3 [} ' ! R
\\*ﬁs S a P [F24-RWB-03 =0| S Stations Curve P-NCD-NX-5(t STRUCTURE NO. 0l6-Z016
i R = . T 6341-00 1 =L _ | ST2TRiB-02- HAT =Tnrease W
—— @ -_4’:‘0?0_ Exist. Fiber Optic ‘\\i—@\/\/ﬂctq_ﬁioad 6340700 ||© TN e LTIy E— 24'RWB'01'ﬂiJ .| ,
— — 1l | fo be relocated o T - ===
I g o { . 45+00 Wall Type Transmonjr<24 RWB- OJ i
L8 ] r \'\\§:> —~—___  [PL_Station g2az-00T Sta. 6340+22.46 =% 7] :
E% Eﬁ =i \ o __ooer s | \: Ofoet 17,587 . HL}S241+00 | _/ Sm\ e 5 BORING LOCATION PLAN: CIRCLE INTERCHANGE RECONSTRUCTION
=S ==t — el :
& o ' 2 JGCkson Entronce Rampd~ncrease P RETAINING WALL 24, SN 016-2016, COOK COUNTY, ILLINOIS
/ = —= —— ot — DRAWN BY: RKC
‘ | _ - =l | — ‘ SCALE: GRAPHICAL EXHIBIT 3 CHECKED BY: NSB
T L | Lo BREd
L ) = T T )
| _———— 1625+00 \ 1624+001 |u |t 1145 N. Main Street
+ 1 A 0] - Prop. Ramp N (1R 1 Wang
= =gy | = 7—7 77777 — — _:___‘c - N === - Eng'neer'ng www.wangeng.com
s A E=S
— [l y — FE]
FOR AECOM 1100-04-01
PLAN
USER NAME * wjcolletur DESIGNED - WJC REVISED - R SECTION conTy  |dRHs| 6.

-I-r n CHECKED - JM/MDS REVISED - STATE OF ILLINOIS 90/94 2014-015 R&B-R COOK 3 1
® q PLOT SCALE = 48.0000 '/ in. DRAWN - WJC REVISED - DEPARTMIEENT OF TRANSPORTATION CONTRACT NO. 60X94

PLOT DATE = 1/3/2018 CHECKED - JM/MDS REVISED - SHEET NO. 1 OF 3 SHEETS JILLINOIS[FED. AID PROJECT




ELEVATION (feet)

WEI 11X17 11000401.GPJ WANGENG.GDT 12/5/17

Finished Grade at Back Face of Wall

Finished Grade at Front Face of Wall

600 ....... oo 1e = 0 Ry O R R R R R KR SRR SREREEEE 600
8315+431.06 . om o o 1702-B03
e 8214+76.16
---eesm e mem -y N Qu MC
S e i 8NP [0
590 O v e T e (e 590
-
24-RWB-03-HA e = RWBENA = = m m e e e m MRS A A - = o
0589-B-02 24-ST-01 y 05340”6-13 6339+59.76 6338+76.12 b
u
580 N2 614947982 .............2A-RWB-04 N.b@‘!‘?f’ﬁ@-ﬁg .......... s one BT 1t 24-RWB-03.......... NS Y 2BRWBOL LN MG reeenenes 24-RWB-04............ e 580
N Qu fom MC 6341+00.27 7 10p T 3 g zzgp 6340+15.70 g gggg 7 6339+59.75 g gggg 13 6338+77.83
. - g om il R ™ Com o o - -
o 08 | - o ares KA, =T ”95—@ = SRG | [ et A EE e = = =i D= = = mipn 'E'QAC' == O = = R = = w5 <025] 31
3 0418 pot 7 1488 18 8 0.90B 19 s 075P K] 2! 4057541415 S 1.00P 19 4 0.67 NI 18 \
570 LS VNN B e R N 3 0258 [RTSE] 2B e reonnnsd X N I Y G O I PP B e 17 T PP 4 0258 NNy 22eervreannnns FYRERS VO PRRo 570
0<0.25P| 26 S 050P 22 4 0.49B 23
y 5 025P 2% 40258 3 3 0498 21 40578 2 4 0s0n s
3 0578 ZQLE;%%ﬂféS(Wa)OSSB 2 3 041B 26 S 0.25P 24 5 0338 2% 4 0748 24 4 0498 2 s 025p o ) )
4 <025 s 0 0168 \ 27 3<025p % 8 025P \ 2% 30168 % 3 0498 2 3 0418 2% Site Map Scale 1 inch equals 220 feet
560 - - -4 5928 NNZ. .. 00'33'3\25 ........... 30168 | ONN 240 eeeeeennnns S‘O'ZS'P\ZS .................................... T N B R g B U 30253.\\26 ............ NA\ ......... 560
0 0418 2 30338 26 30168 27 Sitty Clay A-6 (11) 4 0258 25 3 0168 2%
10418 2% 1 osin ot z gzz,:, ) : ZEZE i‘; 5 0258 =32 PL=17 1 0258 25 4 0255 » s ozsp »
6 15[53%25 5 0.168B 24 3 0258 25 4 0.33B 25
5501+ 2 0418 § 2 2 0 e 2 0268 NN 270 vvveennnsd S 0.25F, k < T Y T U N P 4 0:49-B § R R R 5 0dsE % g NACC* \ ......... 550
s 0668 » 40418 24 S 0.50P 23 5 0.25B 26 4 0578 25 6 0.82B 2% .
4 0418B 18 S 0.50P 25 PUSH 041B L}
BN N TN\ R \\ INNE AN NNE Explanation:
540 ......... R I 2 R B P R R AN S 275P P R R R R R IR N L T R B R L E L T ANy o R 540
] [ 10 0828 2 13 2.05P | | 2 26 2628 17 33 4768 | | 16 14 1728 19 22 3858 | | 21
71898 | | = 12 525B | 13 16 3948 2 | | | 24 3448B | 16
| | | 15 3778 21 3.03B 12 17 3128 15 18 2.05B 12 | |
530|408 {2 - ]|[ pprrreeeeeaaee e I 0 PO PR e BT wzara| 22 a0 1530
18 2878 30 3.36B [2e "] 18 23 3.83 NI 24 33 353B 18 =34 PL=
31 400P | ® 11 254B | 23 % | | 28 4.84B ||| 21
14 295B 10 2218 27 Clay A7-6 (23) 9 1.50 NI 15 1898 [\ E 0589-B-02
520 L0828 NN L ARt R KX K EER R R R D Y U U N o o o 520 —— Borehole Number
8 NP 28 NP 19 23 1728 % 7 6149+79.82 Station
510 e ® e - 510 Borehole Lithology
N--N-value, (bw/12 in)
Qu--UC Strength, (tsf)
MC--Moisture Content, (%)
500 ......... 500
50/4 NP
62 NP
490 100/4 NP 24/3 NP 490
50/2 NR
v Water Level Reading
- at time of drilling.
480 ........................... F I [ S T R T R T T T T P P 480 .
Water Level Reading
h 4 24-hr after drilling or at
end of drilling
470 .................................................................................................................................................................................................................................................................................. 470
DISTANCE ALONG PROFILE (feet) 0 60
Lithology Graphics Horizontal Scale (feet)
. Vertical Exaggeration: 2.5x
Pk Q-4 a4~ | T | T |
-H:| Pavement -x| Concrete 5 .54 Crushed stone IDH Silty Clay, Silty Clay Loam : :
55 5 P ik y Clay, Silty Say Wang Engineering, Inc.
1145 N. Main Street
7 Lombard/IL/60148
IDH Clay IDH Silt, Silty Loam Gravelly sand, sandy gravel IDH Sand, Sandy Loam
Subsurface Data Profile

. - . Retaining Wall 24, SN 016-Z016
i Weathered bedrock Dolomite or Dolomitic Limestone Topsoil

Circle Interchange Reconstruction

WE [ Section 17, T39N, R14E of 3rd PM
A,

JOB NUMBER PLATE NUMBER
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Page 1 of 3
W Wang BORING LOG 0589-B-02
Datum: NAVD 88
wangeng@wangeng.com WEI Job No.: 1100-04-01 Elevation: 577.91 ft
1145 N. Main St ot AECOM ...
Lombard/IL/60148 . . . ast: :
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge rneconstructon . .. . Station: 6149+79.82
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 21.5012 LT
[ o — o | w —
o [e] D~ 2 [oN [e] D~ 2
5 >NZ|5¢ o= S >Z|5¢ o=
S [s2 SOILANDROCK  £g5 s |Sc|35/25|5 (e SOILANDROCK  £ooils|Se|35| 25
o (g DESCRIPTION QlegE|lLS| T|25|c |3 DESCRIPTION QleglEIES| |25
© = © =
S | |o o S |o|o o
HA=H 4-inch thick ASPHALT
K’fé ~PAVEMENT- | T
%} 16-inch thick CONCRETE . .
HHs76.3 --PAVEMENT-- - 4 0
425762 - 91 o |041 26
X K Dense, white and gray — B
44 CRUSHED STONE; dry 4 16 . 0
- --BASE COURSE- _ Tl 21 [NP| 4 -
55 24
&% {5742 N 7
I'|'|  Verystiff, gray SILTY CLAY . 0
|||| LOAM to SILTY LOAM, trace _ 3 1AR° o °I-341 24
[l gravel 5 | 5| 5 [270| 14 25 1
|||| 572.4 5 s 552.4
Very soft to soft, gray CLAY to 5 Hi Stiff, gray SILTY CLAY LOAM,
SILTY CLAY, trace gravel | | | Il trace gravel .
. 2 § 2
1 | | | | 11 3 1.56| 25
— 3 0.41| 23 -
| 2 B | | | | i 3 B
3 | | | | 549.9
Soft to medium stiff, gray CLAY
] 1 to SILTY CLAY LOAM, trace
— 4 0.41| 24 - 0
| 1| g gravel 1 X W12| o |oes| 25
10 2 30 2 | B
| 1 ]
5| o |025| 24
_ 2 1% |
_ . 0
| 6| 1 |066| 23 | 13| 4 |041| 18
15 B 35 3 B
| 0 ]
541.2
. o 0|'31 6| 27 ['|!|  Verystiffto hard, gray SILTY .
S - 0 | | | Il CLAY LOAM, trace gravel -
8 Il
5 . | -
a E | | 7]
M. i :
o i 8| o [033] 26 ],] —-SAND seams; wet-- | 14 5 |238] 22
: 20 o |°® it 40 6 | B
z
° GENERAL NOTES WATER LEVEL DATA
g| Begin Driling | 07-13-2014 . Complete Drilling 07-17-2014 . While Drilling Yoo 64.50ft .
=| Driling Contractor  Wang Testing Services = DrilRig ... At Completion of Driling ¥ mud in the borehole .
(@]
| Driller ... A&K . Logger ... A.Happel . Checkedby C.Marin | TimeAfter Driling . 24 hours
i 1A " ] H
g| Driling Method .2.25" HSA 10 10!, mud.rotary thereafter, boring.......... Depth to Water Y 77.00 ft
g _backfilled.upon.completion. ... e stratificalion inas reprasant the approximate boundary
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BORING LOG 0589-B-02

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 577.91 ft
North: 1899272.85 ft

Page 2 of 3

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM
Lo o4 M s e ANSEROML e Eost: 117149574 ft
Telephone: 6300530028 Project ... C.l.r.ql.g Interchange Reconstruction . . . . Station: 6149+79.82
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 21.5012 LT
[ o — [ oo —
S |o|3~ 9 S |o| 3~ 9
5 >z c o= S >z |5¢ o=
2 |2 SOILANDROCK g5 f2|%e|35|25(8 [5e2  SOILANDROCK  £fofls|Se|35| 2z
e 3= °"’Q.8°'>3 g2lgdele |z= °"’Q_8°'>3 (SR R
[ DESCRIPTION QleE|RS ss|e (3 DESCRIPTION QlegE|RS S5
S |l |n O S o |n O
(7] (7]
H
Il T 1
Il
Il 7 7
Il . .
It ] |
it - -
Il
N 7 7
Il
Il ’ i
Il
K i . . )
[ 45 7 | B : Brown SANDY GRAVEL; 65 5
| | | | saturated
Il i i
Il i .
Il
|||| 7] 511.2 1
[ — Dense, gray SILTY LOAM, trace
| | | | | gravel; moist |
Il
Il ] ]
Il . .
:l:l . 5 . 12
H | 16 7 [230f 22 | 20| 14 | NP | 14
|||| 50 9 | B 70 22
Il i ]
it
Il ] ]
|||| ] 1]506.2 ]
| | — Dense, gray SANDY LOAM, little
| | | | ] gravel; wet i
Il i .
Il
Il . .
:lll V7| 2 |2 1V o [we| 1
| | ] 5 : i 21
|||| 55 6 | B 75 21
Il . .
it ] |
|||| 521.2 ] 501.2 h
Medium dense, gray SILTY E Brown and gray, SANDY |
LOAM, trace gravel; damp to ] GRAVEL; saturated i
moist ] _
: 3 498.9 | 13
18 5 | NP Dense, gray SILTY LOAM, trace 22 19 [ NP | 21
6o | 5 gravel; wet 80 | 21
GENERAL NOTES WATER LEVEL DATA
Begin Driling .. 07-13-2014 Complete Driling . 07-17-2014 While Drilling Yoo 64.50ft ...
Drilling Contractor . WWang Testing Services . DrillRig ... At Completion of Driling ¥ mud in the borehole .
Driller ... A&K ... Logger ...A.Happel . . Checkedby C.Marin | TimeAfterDriling 24 hours .
Driling Method  2,25" HSA t0 10!,.mud.rotary thereafter, boring.......... DepthtoWater ¥ 77.00 ft. .
_backfilled.upon.completion. ... Z"e Stralificalion ines represen the approximate bolindary
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Page 3 of 3

BORING LOG 0589-B-02

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 577.91 ft
North: 1899272.85 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM
............................................................................... East: 1171495.74 ft
Lombard/IL/60148 ) . .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge heconstruction . . Station: 6149+79.82
Fax: 6309539938 Location ... Section 17, T39N, R14E of 3ard PM . . .. Offset: 21.5012 LT
[ P — [ oo —
S |o|3~ 9 Q |o| P~ o
5 >NZ|5¢ o= S >NZ|5¢e o=
S |se SOILANDROCK  £4s (2 |Se|35|25[5 S SOILANDROCK  £oil2|Se(35|33
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S |o|o o
_1]496.2 N
- Brown and gray, medium and —
coarse SAND, little gravel; wet i
+1493.9 11 473.9
Dense, gray SILTY LOAM, trace | 23| 43 [ NP | 20 Boring terminated at 104.00 ft i
gravel 85 19 105_|
489.4 —
--DIFFICULT DRILLING at 88.5
e - ]
--WEATHERED BEDROCK-- 7
90_| 110_|
AS 483.9 —
Strong, light gray, excellent rock c
mass quality, bedded fresh 95 o 115 1
DOLOSTONE, 1 to 3 feet beds, R —
1.4 feet joints spacing, horizontal E R
joints with none to less than _
0.2-inch infilling, hard joint wall, 1
with stylolitic surfaces, and
moderately vuggy porosity 7
--Run 1 - RECOVERY=100%-- -
--RQD=98%-- -
1 —
100 120_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling 07-13-2014 .. Complete Drilling 07-17-2014 . While Drilling X 64.50ft ...
Driling Contractor _Wang Testing Services . DrilRig ... At Completion of Driling ¥ mud in the borehole .
Driller ... A&K ... Logger . A.Happel . Checkedby C.Marin | TimeAfterDriling . 24 hours
Driling Method 225" HSA to 10!, mud rotary thereafter, boring.......... Depth to Water ¥ 77.00 ft
_backfilled.upon.compIetion ... e o o e DY
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BORING LOG 0589-B-03

WEI Job No.: 1100-04-01

Page 1 of 3

Datum: NAVD 88
Elevation: 594.27 ft
North: 1899354.98 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM
............................................................................... East 1171689.92 i
Lombard/IL/60148 . . .
Telephone: 6300530028 Project ... C.l.r.ql.g Interchange Reconstruction . . Station: 8315+31.06
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 15.8956 LT
[ o — [ oo —
Q ol|lo~ o Q |o| o~ X
5 >NZ|5¢ o= S >Z|5¢ o=
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
o (g DESCRIPTION olgg eS| 7|25 |2 DESCRIPTION olgee(x2| 7|25
© ~ © ~
S | |o o S |o|o o
55,7 -iNCh thick ASPHALT
7 Bt —PAVEMENT-- — i
‘A592.99-inch thick CONCRETE 7 7]
B /] i 0
PAVEMENT o| o |ozs| 26
Loose to very dense, brown 7] 1 3 N ] 0 B
GRAVELLY SAND; dry to wet . 2 -
~FILL-- 2 -
_ 5 — 0
| 2| 3 [NP| 5 1O |[10] o | MR
5 3 25 0
\V/ ]
] 32 4 0
1 3| a4 |NP| 11 | 11| o ko029 26
| 3 | o|P
586.3 |
Very stiff, gray SILTY CLAY
LOAM, trace gravel 1 . ~L.(%)=34, P (%)=16-- | 0
4| ¢ |262] 20 —~%Gravel=7.0-- 12| o [o57] 29
T 7 B -%Sand=13.9-- 3 B
10 —%Silt=50.1--2°
583.8 --%Clay=29.1-- |
Very soft to medium stiff, gray -A-6 (13)--
CLAY to SILTY CLAY, trace
| 1 ]
gravel 5 5 |oes| 25
_ 2 1% |
_ 0 — 1
| 6| o |0.16] 25 | 13| 5 ko.2g 28
15 0 B 35 2 P
| 1 ]
1 7| o ko294 29 1
1| P
- > <I 0 . 0
i 8| o ko024 24 | 14| o |041] 26
20 0 P 40 1 B
GENERAL NOTES WATER LEVEL DATA
Begin Drilling .. 06-19-2014 . Complete Drilling 06-22-2014 . While Drilling Yoo 5.50ft ...
Drilling Contractor  Wang Testing Services . DrillRig . ... At Completion of Driling ¥ mud in the borehole .
Driller ... P&J ... .. Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
Driling Method . 2,25" $SA t0.10', mud rotary thereafter, boring.......... Depth to Water ¥ .. NA ...
_backfilled.upon.completion. ... e stratificalion inas reprasant the approximate boundary




Wang
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W

wangeng@wangeng.com

Page 2 of 3

BORING LOG 0589-B-03

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 594.27 ft
North: 1899354.98 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM . East: 1171689.92 ft
Lombard/IL/60148 . . . ast: :
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge rneconstructon . .. . Station: 8315+31.06
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 15.8956 LT
[ o — o | w —
o [e] D~ 2 [oN [e] D~ 2
5 >z |3e 2 s >Z | Se 2
2 [§&e SOILANDROCK  £gls g2 e |35|23 2 [§e SOILANDROCK  £gls g2 Se 35|23
o (g DESCRIPTION olgg eS| 7|25 |2 DESCRIPTION olgee(x2| 7|25
© = T =
S |0 o S |0 o
Hi
a 0 |||| - 3
| X W1s| o |o041] 26 |||| 1 X We| 6 |27| 19
45 2 B |||| 65 8 B
. 1 |||| . 10
X W1e| 2 |oes| 25 |||| | X B20]| 14 | 400 19
50 4 B | | | | 70 17 P
] |||| 522.5 N
— Soft to medium stiff, gray CLAY —
i to SILTY CLAY, trace gravel |
i 0 _ 1
| 171 3 |o0.82[ 21 | 21| 3 |082 37
55 5 B 75 6 B
537.5 B T
|'|!| Stiffto hard, gray SLTY CLAY s
| | | I|  LOAMto SILTY LOAM, trace _ i
|||| gravel i i
I . ; ] ,
|||| X8| & |189] 23 X |22 <0.29 26
M 60 11 | B 80 11| P
GENERAL NOTES WATER LEVEL DATA
Begin Driling ... 06-19-2014 Complete Driling . 06-22-2014 While Drilling Yoo 5.50ft ...
Drilling Contractor . WWang Testing Services . DrillRig ... At Completion of Driling ¥ mud in the borehole .
Driller ... P&J ... .. Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
Driling Method  2,25" $SA10.10!, mud rotary thereafter, boring.......... Depth to Water ¥y ... NA ...
- . The stratification li t th imate b d
_backfilled.upon.completion. ... botwetn Sul fes: the sctual fenattian may b aradual




Wang

Engineering

W

BORING LOG 0589-B-03

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 594.27 ft

Page 3 of 3

wangeng@wangeng.com

North: 1899354.98 ft

1145 N. Main Street Client .. AECOM . East 1171689.92 i
- . ast. .
#2?;2:;‘51’2’22335839928 Project .. Circle Interchange Reconstruction Station: 8315+31.08
Fax 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 15.8956 LT
[ o — [ oo —
o [e] D~ 2 [oN [e] D~ 2
S >NZ|5¢ o S >NZ|5¢e o
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S |o|o o
512.5 7] N
Gray SILT; dry — _
510.3 | 8 4904 i P<meor g/ NP [ 12
Medium dense to dense, gray 23| 10 |nP | 16 Boring terminated at 103.82 ft n
SAND, trace gravel; moist g5 | 12 ) 05_'
- 14 ]
i 24| 4 | NP | 19 |
% 26 110_|
502.5 B N
Dense to very dense, gray — —
GRAVELLY SAND; moist to _ ]
saturated a _
] 13 ]
1 25 13 NP 12 |
95 20 115_|
g 2 | 19 ]
of | 26( o7 | NP | 11 |
Sk 100 35 120_|
z
2 GENERAL NOTES WATER LEVEL DATA
g| BeginDriling . 06-19-2014 Complete Driling . 06-22-2014 While Drilling Yoo 5.50ft ...
=| Driling Contractor  Wang Testing Services = DrilRig ... At Completion of Driling ¥ mud in the borehole .
(@]
Z| Driler ... P&J ... .. Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
i T1H " ] H
& Drilling Method  2,258" SSA t0.10!, mud rotary thereafter, boring.......... Depth to Water ¥ .. NA ...
- - The stratification li t th imate b d
g _backfilled.upon.completion. ... botwetn Sul fes: the sctual fenattian may b aradual




Page 1 of 3
N\ Wang, BORING LOG 1702-B-03
e Datum: NAVD 88
wangeng@wangeng.com WEI Job No.: 1100-04-01 Elevation: 593.01 ft
1145 N. Main Street Client AECOM North: 1898890.82 ft
............................................................................... Eost: 1171649.04 ft
Lombard/IL/60148 . . .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 8214+76.16
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 15.8644 LT
[ o — o | w —
o [e] D~ 2 [oN [e] D~ 2
5 >NZ|5¢ o S >Z|5¢ o
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
o (g DESCRIPTION olgg eS| 7|25 |2 DESCRIPTION olgee(x2| 7|25
© = © =
S |0 o S |0 o
459283 inch thick ASPHALT b | HTP
A ——PAVEMENT——/_' T
L 592 ]
4- 4 9-inch thick CONCRETE
55 —~PAVEMENT--/ i
s s ] 5 _
P Loose, gray GRAVELLY SAND 15 [N o
i s --BASE COURSE- - -
- 5
-, 5.15898 : —In-Situ Vane Shear, 24.0 feet—
] Veryloose, grayish brown - S, . = 1067 psf-
SANDY LOAM to SAND, trace to | 1 e 648 psf
little gravel; moist to wet ] 2 o |NP| M --Séﬁgﬁﬁvity =164 1] 2
~FILL- 5 1 25 |
i 1 ]
3 o |NP| 16
:'4585.8 N 1 N
Stiff, grayish brown SILTY CLAY g
to SILTY CLAY LOAM, trace _| |
gravel i i
| ol 1 lim| 2 h P
. 5 1; 110 2| Y |o2s| 24
10 3 30_| S|p
582.5 i H
Very soft to soft, gray CLAY to
SILTY CLAY, trace gravel 7]
] 1 .
5| 1 |049| 24
i ! . _
~In-Situ Vane Shear, 14.0 feet— | -In-Situ Vane Shear, 34.0 feet--
--Syundis = 544 psf-- Ii 1 =S, unais = 712 psf-- E] 3
"Su remold — 181 pSf" 7] "Su remold — 233 pSf" ]
--Sensitivity = 3.00-- 12 —-Sensitivity = 3.05--3%—
Q
] P 7 P
2 . 11 Y kooq 31 - 3| Y |oo2s| 25
<§( 20| S 40_| S
2
2 GENERAL NOTES WATER LEVEL DATA
g| Begin Driling | 06-26-2014 . Complete Drilling ! 06-26-2014 . While Drilling Yoo 76.75ft .
=| Driling Contractor  Wang Testing Services.. DrilRig ... At Completion of Driling ¥ Rotary wash. ...
(@]
Z| Driler ... R&J ... Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
i 1A " ] .
& Driling Method  2,25" $SA10.10!, mud rotary thereafter, boring.......... Depth to Water ¥y ... NA ...
5| backfilled.uponcompletion . ... e stratificalion inas reprasant the approximate boundary




Wang

Engineering

W

wangeng@wangeng.com

Page 2 of 3

BORING LOG 1702-B-03

Datum: NAVD 88
Elevation: 593.01 ft
North: 1898890.82 ft

WEI Job No.: 1100-04-01

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client . ... AECOM ... ... East: 1171649.04 f
Lombard/IL/60148 . ‘ . ast: :
Telephone: 6300530028 Project ... C.l.r.ql.g Interchange Reconstruction . . Station: 8214+76.16
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 15.8644 LT
[ o — [ oo —
[o% [e] D~ 2 [oN [e] D~ 2
5 >z c o= S >z |5¢ o=
2 |2 SOILANDROCK g5 f2|%e|35|25(8 [5e2  SOILANDROCK  £fofls|Se|35| 2z
e 3= o2 8la|>5 |GL|28|8 [3E o8lZ8la (>3 |0L(2¢
o (g DESCRIPTION e legElES 25| (3 DESCRIPTION =Rl =R el 25
© ~ T =
S |9 |o o S |o|o o
T T
| T ]F |||| ]
_ Il i
it
i fi ]
_ i _
i |||| i
Il
~In-Situ Vane Shear, 44.0 feet-- | | | | —L,(%)=34, P (%)=17- ;
--Su undis — 1450 pSf—- 7] I_.] 4 | | -%Gravel=4.1-- ] 9 7 230 22
S, oo = 803 psf- - |||| ~%Sand=13.2— 1 B
--Sensitivity = 1.81--4— | | | | ~%Silt=49.7--%°
] ~-%Clay=33.0-- _
Il
| N —-A-6 (13)--
Il
_ ] ]
i i ]
i |||| i
i |||| i
] |||| ]
. PUSH [ . 6
| 6 0.41 |||| | X 10| 12 |484] 21
50 B [ 70 16 | B
it
] |||| ]
_ I _
] |||| 521.3 N
— Medium stiff, gray CLAY to SILTY -
i CLAY, trace gravel |
540.3
['|!|  Verystiff to hard, gray SILTY -] .
| | | I|  CLAYto SILTY CLAY LOAM, i i
| | | | trace gravel i i 1
K i | 1| 5 ol.ggs 30
| | | | 55_| 75 5
|||| i
|||| IVE 7| 2 |38s] 2 i
|||| 1 193 B 5163 V
| | e Medium dense to dense, gray —
| : | : ] SAND; moist to saturated i
Il 7 7
|||| i
| | — 4 ] 10
|||| | 8| 7 |344] 16 | 12| ¢ [ NP| 12
| | | | 60 17 B 80 8
GENERAL NOTES WATER LEVEL DATA
Begin Driling .. 06-26-2014 Complete Driling . 06-26-2014 While Drilling Yoo 76.75ft ...
Driling Contractor . Wang Testing Services. . DrilRig ... At Completion of Driling ¥ . Rotary wash. .. .
Driller ... R&J ... Logger ... S. Woods .. Checkedby C.Marin | Time After Driling | NA ...
Driling Method - 2,25" $SA 10.10!,. mud rotary thereafter. boring.......... Depthtowater ¥ . NA. ..
.backfilled.upon.completion..................ocioiiiiii o stratification lines represent the approximate boundary
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BORING LOG 1702-B-03

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 593.01 ft
North: 1898890.82 ft

Page 3 of 3

1145 N. Main Street Client AECOM
............................................................................... East: 1171649.04 ft
Lombard/IL/60148 ' : :
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge heconstruction . . Station: 8214+76.16
Fax: 6309539938 Location _....Section 17, T39N, R14E of 3rdPM . . Offset: 15.8644 LT
[ o — [ oo —
Q ol|lo~ o Q |o| o~ X
5 >NZ|5¢ o= S >Z|5¢ o=
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
= ~ a9 h= B =~ e o} | 5=
c |2 DESCRIPTION SHEYE|EE| T [25]% |2 DESCRIPTION S A A g
S |9 |o o S |o|o o
T 491.3 ]
— Very dense, gray GRAVELLY —
] SILTY LOAM; wet i
] 13 489.0 17\5946’ NP | 18
13 16 | NP [ 17 Dolostone fragments in the head
g5 | 15 of the spoon 105 |
--difficult drilling from 104 feet-- ]
B -WEATHERED BEDROCK--
i Musss  —~ROLLER BIT REFUSAL--
17 Boring terminated at 108.50 ft
| 14| 19 [ NP | 20 i
% 25 110_|
499.0 13 |
Dense, gray SILT; saturated 15 17 | NP | 25
95 18 115_|
] 496.3 N 7]
v Dense, brown GRAVELLY — —
S SAND; wet - -
s 1 i
O]
gk - 18 T
§ ). | 16| 29 NP | 15 )
g 100 22 120_|
o
2 GENERAL NOTES WATER LEVEL DATA
S| Begin Driling . 06-26-2014 Complete Driling . 06-26-2014 While Drilling Yoo 76.75ft ...
=| Driling Contractor  Wang Testing Services . DrilRig ... At Completion of Driling ¥ Rotary wash . .
(&)
5| Driller ... R&J ... Logger ... S. Woods .. Checkedby C.Marin | Time After Driling | NA ...
z H1H " L] H
g| DrilingMethod 2,257 $S§At0.10’, mud rotary thereafter. boring.......... Depth to Water Y .NA .
. . The stratification l t th imate bound
2| .backfilled.upon.completion ... botween ol tones: the antal ansition My b aradual




Page 1 of 2
N\ Wang BORING LOG 24-RWB-01
Datum: NAVD 88
wangeng@wangeng.com WEI Job No.: 1100-04-01 Elevation: 575.41 ft
1145 . Main St Clont AECOM ..
Lombard/IL/60148 . . . ast: -
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 6338+77.83
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 12.7329 LT
[ o — o | w —
o [e] D~ 2 [oN [e] D~ 2
5 >NZ|5¢ o= S >Z|5¢ o=
% ~§g SOIL AND ROCK ﬁ;ngg gg 3% ZE % §g SOIL AND ROCK ﬁ;ngg §§ 3% ZE
o (g DESCRIPTION olgg eS| 7|25 |2 DESCRIPTION olgee(x2| 7|25
© = © =
S |0 o S |0 o
575 05-inch thick ASPHALT
474 ~-PAVEMENT- /"7 |
L. 457429.inch thick CONCRETE /—‘ ]
N - i 1
P PAVEMENT 10| 4 |o0.25| 25
s 5] CRUSHED STONE 10|+ TR - 5 | B
B --BASE COURSE-- ; -
Very soft to medium stiff, gray -
CLAY to SILTY CLAY, trace i 2 ]
gravel . 2| 2 |oe7| 18 . 1
| 2 | e | 1| 5 ol.333 25
5 2 25 2
i 1 .
. 3| 2 |o2s| 22 .
] 2 B ] 2
4 12| 5 |o098| 24
7 B
] 1 ] 3
. 4| 2 |oag| 23 .
] g B i
. 2
13| 5 [082| 26
i 1 ] : 5
10 51 1 |o033] 23 30
] 3 s ]
3
i 1 .
1 6| o |049]| 23 |
| 2 | B i
_ 1 — 2
7| 1 |o041]| 26 14 3 |o0.66| 20
15 2 | B 3 | 4 | B
i g| 1 |ozs| 2 5387 -
- 1 B |'|!|  Stiff, gray SILTY CLAY LOAM, ]
§ | 2 | | | | trace gravel i
'é 7 | | | | -1
- 1 i - 4
i | 9| 1 |o1e| 26 (] A5 5 [172] 19
<Z( 2 B | | 9 B
g 20 Mk 40
2
2 GENERAL NOTES WATER LEVEL DATA
S| Begin Driling .| 08-29-2014 . Complete Drilling | 08-29-2014 . While Drilling AV Rotary wash .
=| Driling Contractor  Wang Testing Services.. DrilRig ... At Completion of Driling ¥ mud in the borehole .
(@]
5| Driller ... R&J ... Logger ... S.Woods . Checkedby C.Marin | Time After Driling | NA ...
z H1H (1] H
§ Driling Method  2,25" HSA to 11, mud rotary thereafter, boring.......... Depth to Water ¥y ... NA ...
. . The stratification li t th imate b d
2| .backfilled.upon.completion ... botwetn Sul fes: the sctual fenattian may b aradual




Page 2 of 2

g/ Wang BORING LOG 24-RWB-01

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

Engineering Datum: NAVD 88
wangeng@wangeng.com WEI Job No.: 1100-04-01 Elevation: 575.41 ft
1145 N. Main Street Client AECOM North: 1898928.01 ft
............................................................................... East: 1171591.28 ft
Lombard/IL/60148 ) . -
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 6338+77.83
Fax: 6309539938 Location _....Section 17, T39N, R14E of 3rdPM . . Offset: 12.7329 LT
[ o — o | w —
[o% Ol ~ 2 o [e] D~ 2
S >Z [3SE g 5 >z |8z o
sz SOILANDROCK  £gls f2/5¢|35|25|5 [se SOILANDROCK  £of5fle|3c|35| 35
i DESCRIPTION oTlgg eS| T2 |2 DESCRIPTION oTlggle|rd| T|25
© = T =
S |o|n O S |o|o O
Hi
| | 533.7 7] 513.7 1
Very stiff, gray SILTY LOAM to — Medium dense, gray SILTY —
SILTY CLAY LOAM, trace gravel | LOAM, trace gravel |
i 5 --Occasional fine to medium 7
1X Q1| 7 |205] 12 SAND lenses—- | X W20l g | NP | 14
45 11 [ 8B 510.4 65 14
Boring terminated at 65.00 ft
528.7 B 7
| Very stiff, gray SILTY CLAY, — E
| | trace gravel | |
| M | i
| | | X 17| 13 [353] 18 |
| | 50 20 | B 70_|
|| 523.7 B 7
Stiff, gray CLAY to SILTY CLAY, -
trace gravel ] i
_ 5 ]
1 18] 7 1.89| 26 i
55 8 | B 75 |
] 3 -
X Rel 3 [117] 27 |
60 4 | N6 80_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling . 08-29-2014 . Complete Driling . 08-29-2014 While Drilling Yoo Rotary wash. .. .
Driling Contractor _Wang Testing Services . DrillRig ... .. At Completion of Driling ¥ mud in the borehole .
Driller ... R&J ... Logger ... S: Woods ... Checkedby C.Marin | TimeAfter Driling | NA ...
Driling Method  2,25" HSA t0 11", mud rotary thereafter, boring.......... Depth to Water I .. NA....
. . The stratification l t th imate bound
_backfilled.upon.compIetion ... botwosn SO fypes: the antual fransition may be aradual.
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W

BORING LOG 24-RWB-01-HA

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 581.00 ft

Page 1 of 1

wangeng@wangeng.com

North: 1898926.95 ft

1145 N. Main Street Client AECOM
............................................................................... East: 1171600.35 ft
Lombard/IL/60148 . ; :
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 6338+76.12
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 3.7646 LT
[ P — [ oo —
Q ol|lo~ o Q |o| o~ X
5 >NZ|5¢ o= S >Z|5¢ o=
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
o (g DESCRIPTION oTlge ElLs| [25]x | DESCRIPTION oTlgs EINS|l |25
© ~ © ~
S |9 |o o S |o|o o
8-inch thick black LOAM, trace
5—80\-3gravel ] E
W N_________ -Topsoi-/||§1| o [N 18
| | | | Very stiff, gray SILTY CLAY . H
| | LOAM to SILTY LOAM, trace
|||| gravel i P
|||| —FILL- 2| Y |3.00] 16
Il . Se
) -
i Sl e
| — 3 2.50| 18
Il . sSie
it "
| l | l 574.0 | E
Stiff, gray SILTY CLAY to CLAY, s [T
trace gravel 7] H
- P
. 51 Y [1.00] 19
i S |p
571.0 10 H
Boring terminated at 10.00 ft
15 |
20_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling .. 08-20-2014 Complete Driling . 08-20-2014 While Drilling Y. o........DRY ...
Drilling Contractor . WWang Testing Services . DrillRig ... At Completion of Driling ¥ DRY ... .. ...
Driller ... R&J ... Logger ... S. Woods .. Checkedby C.Marin | Time After Driling | NA ...
Driling Method 1" IDA Pneumatic. Geoprobe LB.Sampler.................... Depth to Water ¥y ... NA ...
The stratification lines represent the approximate boundary
........................................................................................................ b i . iti

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17
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Engineering

BORING LOG 24-RWB-02-HA

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 581.00 ft
North: 1899009.13 ft

Page 1 of 1

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM
............................................................................... East: 1171602.85 ft
Lombard/IL/60148 . ; :
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rOJe.C o G JMETERAN ge ~heconstructuon . . Station: 6339+59.76
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 12 RT
[ P — [ oo —
S |o|3~ 9 Q |o| P~ o
S >NZ|5¢ o S >NZ|5¢e o
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
o (3 DESCRIPTION olgg eS| 7|25 |2 DESCRIPTION olgee(x2| 7|25
© ~ © ~
S |9 |o o S |o|o o
580.7Black, SILTY LOAM, and roots /] b
\ ~TOPSOIL--/" ]
_______________ ] u
Black, SILTY LOAM, trace gravel g [N
s79.3and brick b H
HE —FILL—
| | | | Medium stiff to very stiff, gray B P
|||| SILTY CLAY LOAM, trace gravel || |0 2| YU |3s50| 17
||| . S|P
) "
H = 3l Y [300] 17
Il . S|
it "
| | | | --SAND lenses-- R
|||| . 4| Y 1175 20
Il - S |p
|| |s732 H
Medium stiff, gray CLAY to SILTY
CLAY, trace gravel - P
. 51 Y |o7s]| 21
i S |p
571.0 10 H
Boring terminated at 10.00 ft
15_|
20_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling ... 08-19-2014 Complete Driling . 08-19-2014 While Drilling Y. o........DRY ...
Drilling Contractor . WWang Testing Services . DrillRig ... At Completion of Driling ¥ DRY ... .. ...
Driller ...} R&J ... Logger .. A.Tomaras . Checkedby  C.Marin | TimeAfter Driling .| NA ...
Driling Method 1" IDA Pneumatic. Geoprobe LB.Sampler.................... Depth to Water ¥y ... NA ...
The stratification lines represent the approximate boundary
........................................................................................................ b i . iti
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W

wangeng@wangeng.com

BORING LOG 24-RWB-03

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 575.86 ft

North: 1899066.62 ft

Page 1 of 2

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM
............................................................................... East: 1171604.08 ft
Lombard/IL/60148 . . .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge rneconstructon . .. . Station: 6340+15.70
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 3.1076 RT
® o — [ | w —
2 |o|8~ Q) Q || 8~ e
5 >NZ|5¢ o 5 >NZ|5¢e o
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
o (g DESCRIPTION olgg eS| 7|25 |2 DESCRIPTION olgee(x2| 7|25
© ~ © ~
S |o|o o S |o|w o
6-inch thick, ASPHALT over
Hsra 96-inch thick, CONCRETE 7] T
5 N --PAVEMENT-- 1
i 6 - 1
Loose, brown GRAVELLY SAND 1l e [ne]| s o| 5 |o2s| 24
~FILL- - . 5
| 3 | 3
572.9 |
Very soft to medium stiff, gray
CLAY to SILTY CLAY, trace ]
_ 1 — 1
gravel 1O12] 2 | MR 1 X l1o| 2 |oef 24
5 3 25 3 B
- 1 4 1
| 3 o [033] 22 1 11| 5 |o0.16| 25
] 5 | B ] 5 | B
. 1 - 1
4| 1 |[049] 21 12[ 5 |o025| 26
10 | 2 B 30 | 3 B
| 2 ]
| 5| 5 |033| 26 1
3 | B
_ 1 — 2
6| 1 |0.16| 26 13| 3 |0.33] 24
15 | 2 B 35 | 3 B
| 1 ]
| 7| 1 |o025| 25 1
5 | B
] 1 536.9 3
| 8| 1 |o1e| 27 |i|i Very stiff, gray SILTY CLAY | 14| 40 | 262 17
20 2 | B HE LOAM, trace gravel 0 16 | B
GENERAL NOTES WATER LEVEL DATA
Begin Driling | 08-14-2014 . Complete Drilling ! 08-14-2014 . While Drilling AV Rotary wash . . .
Drilling Contractor . WWang Testing Services . DrillRig ... At Completion of Driling ¥ mud in the borehole .
Driller ... R&J ... Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
Driling Method . 2,25" HSA to 10!,.mud rotary thereafter, boring.......... Depth to Water Y __NA
. . The stratification li t th imate b d
_backfilled.upon.completion. ... botween ol tones: the antal ansition My b aradual
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Wang

Engineering

WEI Job No.: 1100-04-01

BORING LOG 24-RWB-03

Datum: NAVD 88
Elevation: 575.86 ft

wangeng@wangeng.com

North: 1899066.62 ft

Page 2 of 2

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM
............................................................................... East: 1171604.08 ft
Lombard/IL/60148 ! f H
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 6340+15.70
Fax: 6309539938 Location _....Section 17, T39N, R14E of 3rdPM . . Offset: 3.1076 RT
[ o — [ oo —
Q ol|lo~ o Q |o| o~ X
s >z |5¢c o S >Z|5¢c SR
S |82 SOILANDROCK  £4sf2|Se|35|35[8 s SOILANDROCK  £4fls|Se|s5|2%
o (3 DESCRIPTION oTlgg eS| T2 |2 DESCRIPTION olgee(x2| 7|25
© = T =
o [P O S |o|o s)
H
Il A i}
| | | | - .
| | 534.1 7 1
Very stiff, gray SILTY CLAY — -
LOAM to SILTY LOAM, trace | i
gravel B _
. 9 — 23
| 15| 10 |3.03[ 12 | 19 33 | NP| 20
45 11 [ 8B 510.9 65 44
Boring terminated at 65.00 ft
1]529.1 ] T
: Brown fine SAND — _
-+ 526.9 12 ]
Very stiff, gray SILTY CLAY 16| 42 |[3.36| 18
LOAM, trace gravel 50 18 | B 70_|
524.1 ] T
Very stiff, gray CLAY to SILTY — —
CLAY, trace gravel ] i
] 5 -
{AR7| 5 |221] 27 |
55 5 | B 75 |
516.9 4 .
Medium dense to very dense, 18 14 | NP | 19
gray SILTY LOAM, trace gravel 17 80
GENERAL NOTES WATER LEVEL DATA
Begin Driling . 08-14-2014 . Complete Driling . 08-14-2014 While Drilling Yoo Rotary wash. .. .
Driling Contractor _Wang Testing Services . DrillRig ... .. At Completion of Driling ¥ mud in the borehole. ..
Driller ... R&J ... Logger ... S. Woods .. Checkedby C.Marin | Time After Driling | NA ...
Driling Method  2,25" HSA to 10!, mud rotary thereafter, boring.......... Depth to Water I . NA ...
backﬁ"e d upen completion The stratifiqation lines represent the approximate boundary




WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

Page 1 of 1
N\ Wang, BORING LOG 24-RWB-03-HA
ngineering Datum: NAVD 88
wangeng@wangeng.com WEI Job No.: 1100-04-01 Elevation: 581.77 ft
1145 N. Main Street Client AECOM North: 1899066.47 ft
............................................................................... East: 1171624.13 ft
Lombard/IL/60148 ) : .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 6340+16.13
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 23.1586 RT
[ o — o | w —
[o% [e] D~ 2 [oN [e] D~ 2
S >Z [3SE g 5 >z |8z o
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
o (3 DESCRIPTION olgg eS| 7|25 |2 DESCRIPTION olgee(x2| 7|25
S |o|o™ o S lo|ln~ o
(7] (7]
“5_81-4Black, SILTY LOAM, trace roots o
[ ~TOPSOIL-/" ]
W oo oo = — — 11 Y o7s| 17
| I | 1|50 sMedium stiff, gray and black s |
| 1 | 1\ SILTY CLAY LOAM, trace gravel, H P
[ roots, brick, and glass
|||| ~FILL~ P
| | | | Stiff to very stiff , gray SILTY _ o1 U 298] 20
| | CLAY LOAM to SILTY CLAY, ] S =]
| | | [|  trace gravel H
il A1l
H — 3 2.25| 19
Il . S|P
) "
| . 4| Y |150| 19
Il i S p
it "
i ek
H . 51 Y [125 22
| | | | ] S P
|']]571.8 10 H
Boring terminated at 10.00 ft
15 _|
20 |
GENERAL NOTES WATER LEVEL DATA
Begin Driling ... 08-19-2014 Complete Driling . 08-19-2014 While Drilling ¥ ......DRY ...
Driling Contractor . Wang Testing Services. . DrilRig ... At Completion of Driling ¥ DRY. .. ... ...
Driller ... R&J .. Logger .. A.Tomaras . Checkedby  C.Marin | Time After Driling . | NA ...
Driling Method 1" IDA Pneumatic Geoprobe L.B.Sampler................... Depth to Water I . NA ...
The stratification lines represent the approximate boundary
........................................................................................................ b i - iti




Wang

W

Engineering

BORING LOG 24-RWB-04

WEI Job No.: 1100-04-01

Page 1 o

Datum: NAVD 88
Elevation: 576.17 ft

wangeng@wangeng.com

North: 1899150.98 ft

f 2

1145 N. Main Street Client AECOM
............................................................................... East: 117160816 ft
Lombard/IL/60148 . : .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge rneconstructon . .. . Station: 6341+00.27
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 2.6124 RT
[ P — [ oo —
L | |lo~ X < |8 lo~ X
5 >NZ|5¢ o= S >Z|5¢ o=
2 [§&e SOILANDROCK  £gls g2 e |35|23 2 [§e SOILANDROCK  £gls g2 Se 35|23
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |0 |o o S oo o
Stiff, black SILTY CLAY LOAM, 5
trace gravel, trace roots ] 1| g [139] 9 1
~-TOPSOIL-- B
i 9 ] 1
O o] 1 [o50
7 7] N/6
5737 _ _ _ _ _ _ ___ _______| 1
| | Stiff, gray SILTY CLAY to SILTY
| | | | CLAY LOAM, trace gravel N T
||| - 4 4 0
|||| | 2| 3 |148]| 18 | 10[ ¢ |o033] 27
|||| 5 4 B 25 2 B
.|.| 570.7 ]
Very soft to medium stiff, gray
CLAY to SILTY CLAY, trace N
- 4 1
gravel X B3| 1 |o2s] 23 1K [11] 4 ko2q 27
| 2 | B | 1 | P
-xl 2 . 1
| 4| 5 |025| 23 | 12[ o |041| 24
10 2 B 30 2 B
i 1 |
5] 41 |041] 26
i 2 ls i
_ 1 — 1
| 6| 1 ko029 26 | 13| o |0.74] 20
15 P 35 3 | B
i 1 |
| 7] 1 |o16] 24 1
> | B
_ 1 — 3
i 8| 1 |033] 26 i 14| 4 |0.82| 24
B 6 | B
20 40
GENERAL NOTES WATER LEVEL DATA
Begin Driling .| 08-12-2014 . Complete Driling | 08-12-2014 . While Drilling AV Rotary wash .
Drilling Contractor . WWang Testing Services . DrillRig ... At Completion of Driling ¥ mud in the borehole .
Driller ... R&J ... Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
Driling Method  2,25" HSA t0 10',. mud rotary thereafter, boring.......... Depth to Water ¥y ... NA ...
- . The stratification li t th imate b d
_backfilled.upon.completion. ... botwetn Sul fes: the sctual fenattian may b aradual

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17




w Wang
Engineering

WEI Job No.: 1100-04-01

BORING LOG 24-RWB-04

Datum: NAVD 88
Elevation: 576.17 ft

Page 2 of 2

wangeng@wangeng.com

North: 1899150.98 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM
............................................................................... East: 1171608.16 ft
Lombard/IL/60148 ! : :
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 6341+00.27
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 2.6124 RT
[ o — [ oo —
[o% [e] D~ 2 [oN [e] D~ 2
S >NZ|5¢ o= S >Z|5¢ o=
2 [§&e SOILANDROCK  £gls g2 e |35|23 2 [§e SOILANDROCK  £gls g2 Se 35|23
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |0 |o o S oo o
534.4 ] _1]514.4 a
Very stiff, gray SILTY LOAM to — X Medium dense, brown, medium —
SILTY CLAY LOAM, trace gravel | SAND with silt i
- 4 - 6
| 15| g [3.77] 13 i 19 g | NP| 14
45 9 B 15112 65 14
Boring terminated at 65.00 ft
529.4 ] T
| Very stiff, gray SILTY CLAY, — g
| | trace gravel | |
f : . ]
| | X W6l 6 [287] 19 |
| | 50 12 | B 70
|| 524.4 7] 7
Very stiff, gray CLAY to SILTY — —
CLAY, trace gravel ] i
] 4 ]
| 171 ¢ |[295| 25 |
55 8 B 75
_ 3 _|
516.9
‘ ‘ Gray SILT N R R -
60 4 80_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling . 08-12-2014 . . Complete Driling . 08-12-2014 While Drilling Y. Rotary wash. ...
Driling Contractor . Wang Testing Services. . DrilRig ... At Completion of Driling ¥ mud in the borehole. ..
Driller ... R&J ... Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
Driling Method  2,25" HSA to 10!, mud rotary thereafter, boring.......... Depth to Water I . NA ...
. . The stratification Ii t th imate bound
_backfilled.upon.completion............... vaen o1 tines: fhe antial transition moay ba aradual




Page 1 of 2
N\ Wang BORING LOG 24-ST-01
e Datum: NAVD 88
wangeng@wangeng.com WEI Job No.: 1100-04-01 Elevation: 578.77 ft
1145 N. Main Street Client AECOM North: 1899116.08 ft
............................................................................... East: 1171620.82 ft
Lombard/IL/60148 . . .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 6340+66.26
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 17.4976' RT
[ o — o | w —
o [e] D~ 2 [oN [e] D~ 2
S >NZ|5¢ SR < >Z|5¢ SR
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
o (g DESCRIPTION olgg eS| 7|25 |2 DESCRIPTION olgee(x2| 7|25
© = © =
S |0 o S |0 o
Very stiff, black SILTY CLAY 3 5] S [025] 23
577 sLOAM, trace gravel, roots 7 3 1 HP
K ‘ ~-TOPSOIL-- T, | 1oof B
| | | [|  Verystiff, gray SILTY CLAY - s | P .
| | LOAM, trace gravel 5,049 tsf (UU TXC)
||| ~FILL- | 3 P
|l W (%)=24 i
1] . 2| 5 |271| 14 . 6 025 24
i ] o e - S|
|||| 9 H
| | | | — 3 i
|||| 5 3 ‘; 254| 18 25
i 1A, RN N | -
u
U 5725 - 7| g |05 25
Soft to stiff, gray CLAY to SILTY 3 . P
CLAY, trace gravel . 4] 4 |oool 19
] 4 |8 ]
4
- P 4 P
. 11 Y loz2s| 23 . gl Y |oo2s| 25
_ S |p _ S| p
10 H 30 "
--8,=0.37 tsf (UU TXC) o
~-w,(%)=23 | 1
. 2 Y oso| 22
] 3 P ] P
. o Y [os0| 23
_ ) S |p
H
] P ]
. 3| Y |o25| 24
] 3 P ] P
13 S MM 10| Y |os0| 25
] _ S |p
H
--8,=0.50 tsf (UU TXC) o
-, (%)=23 U 1
e 4 0.25| 24
§ g 3 P i p
8 JIIIM 1| Y | 100 19
g 539.8 H
o o | i | i Very stiff, gray SILTY CLAY, o
=z - -
é 20 | U | ! | ! trace gravel 40 | U
2
2 GENERAL NOTES WATER LEVEL DATA
g| Begin Driling 10-23-2014 . . Complete Drilling .’ 10-23-2014 . . While Drilling ¥ ... .Groundwater
=| Driling Contractor  Wang Testing Services.. DrilRig ... At Completion of Driling ¥ not observed . . .
(@]
Z| Driler ... R&J ... Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
z " " . . -
gl Driling Method _3,25"" HSA, boring backfilled upon.completion........... Depth to Water ¥y ... NA ...
z 'll)'he stratification lines represent the approximate boundary
P TN i : iti




Wang

Engineering

W

wangeng@wangeng.com

BORING LOG 24-ST-01

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 578.77 ft
North: 1899116.08 ft

Page 2 of

2

1145 N. Main Street Client AECOM
............................................................................... East: 1171620.82 ft
Lombard/IL/60148 ! : .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 ) o G JMETERAN ge ~heconstructuon . . Station: 6340+66.26
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 17.4976' RT
o o — o | w —
[o% [e] D~ 2 [oN [e] D~ 2
o |§ >Z |3 2<l o |§ >NZ|35€E 2
£ [8&2 SOILAND ROCK %45 ¢%e|Se|z5|22|2 |82 SOILANDROCK £458e|Sc|zs|2E
o 55 wEago.>; cgelegle 35 ®E38Q>; G2|l23
|8 DESCRIPTION STEEE (LS 35| |@ DESCRIPTION ST E8E|E 2 St
S |9 |o o S |o|o o
Hi —-Laboratory Q,=1.57 tsf (B), 12§ [2.25] 21
|||| w.(%)=21- ] H | P
| | | | = 3
| | | 5 5 2.05] 20
it - o "
) I |
| | | | 1 6 6 3.94| 20
|||| 533.8 45 10 B
Boring terminated at 45.00 ft
50_|
55 |
. _
S i
S .
5 i
Q
O —
&
O] -
=z
S 60_
o
2 GENERAL NOTES WATER LEVEL DATA
o
g| Begin Driling 10-23-2014 . . Complete Drilling .. 10-23-2014 . . While Drilling ¥ ... .Groundwater
o
=| Driling Contractor  Wang Testing Services.. DrilRig ... At Completion of Driling ¥ not observed . . .
(&) .
Z| Driler ... R&J ... Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
z " " . . .
gl Driling Method _3,25"" HSA, boring backfilled upon.completion........... Depth to Water ¥y ... NA ...
z The stratification lines represent the approximate boundary
) I i : iti




Page 1 of 3
W Wang BORING LOG 25-RWB-01
Datum: NAVD 88
wangeng@wangeng.com WEI Job No.: 1100-04-01 Elevation: 575.97 ft
1145 N. Main St ot AECOM ...
Lombard/IL/60148 . : : ast: -
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 6339+59.75
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 11.7335 LT
[ o — o | w —
[o% [e] D~ 2 [oN [e] D~ 2
5 >Z|5E e 5 >Z [SE e
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S |o|o o
i - 5-inch thick, ASPHALT
L1 4979. i
pEE —-PAVEMENT--
541574 610-inch thick, CONCRETE 7 . .
44 o . . .
edium aense, gray N N B
%] STONE A\ HESR . !
s 5 - —
P P BASE COURSE _
I'I'| ' Medium stiff, gray SILTY CLAY - .
| | | | LOAM, trace gravel _ 1 _ 0
| ~FILL- | 2| o |os57] 18 | 10 1 [o025] 25
|||| 5 2 B 25 2 B
|||| 570.5 i
Soft to medium stiff, gray CLAY
to SILTY CLAY, trace gravel 7]
. 0 . 0
3| 4 |o57]| 23 11| o |[o049| 25
i 2 | B i 2 | B
- 0 . 0
| 4| o |os7| 24 | 12| 5 |o057| 25
10 2 | B 30 2 | B
| 0 ]
5( 5 |074] 24
_ 2 % _
_ 0 — 0
i 6| o |049]| 24 | 13[ o |041]| 19
15 1 B 35 1 B
| 0 ]
539.2
. T2 0|'34 o 24 ['|!|  Verystiffto hard, gray SILTY .
S - 2 | | | Il CLAY LOAM, trace gravel -
‘ it ‘
e - 0 [ . 8
i | 8| o |025| 25 |||| | 14| 10 | 4.76| 16
=z
g 20 2 | B HE 40 23 | B
2
2 GENERAL NOTES WATER LEVEL DATA
S| BeginDriling . 07-09-2014 . Complete Driling . 07-09-2014 While Drilling X 61.75ft ...
=| Driling Contractor _Wang Testing Services . DrillRig .. ... At Completion of Driling ¥ . Rotary wash. .. .
(&)
5| Driler .. R&J ... Logger ... S.Woods .. Checkedby C.Marin | TimeAfter Driling .| NA ...
i 1A " ] H
8| Driling Method .2,258" SSA 10 10, mud rotary thereafter, boring.......... Depth to Water I . NA ...
- . The stratification li t th imate bound
2| .backfilled.upon.completion. ... oo SO fypes: the antual ransition may be aradual




Wang

Engineering

W

wangeng@wangeng.com

BORING LOG 25-RWB-01

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 575.97 ft
North: 1899010.62 ft

Page 2 of 3

1145 N. Main Street Client AECOM
............................................................................... Eost: 1171588.78 ft
Lombard/IL/60148 . . .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge rneconstructon . .. . Station: 6339+59.75
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 11.7335 LT
[ o — [ oo —
o [e] D~ 2 [oN [e] D~ 2
5 >NZ|5¢ o= S >Z|5¢ o=
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S |o|o o
H
|||| 1 514.2 \V/
| | | | - Dense, brown fine SAND -
|||| - 4 - 14
|||| X W1s| 7 |312] 15 1 X We| 21 | NP | 26
| | | | 45 10 B 65 23
|||| 529.2 ] N
Medium stiff to stiff, gray CLAyto - -
SILTY CLAY, trace gravel ] i
. 5 - 13
| 16| o |3.83[ 24 | 20| 15 | NP | 19
50 14 | N/6 20 28
] 504.2 N
— Very dense, gray GRAVELLY —
_ SAND ]
] ~-DRY--
. 3 — 33
1O 17| 4 | 150 IAR? 38 [ WP ©
55 5 |N6 75_| -29/4 -
519.2 ] N
|'|!| Stiff, gray SILTY CLAY LOAM, - _
< |||| trace gravel - i
a it - .
al || - i
Q > 22 NP | 16
-l M| = I
2 A R8] 11 [172] 19 b |
z | | | | 12 B ;
Sl IR 60 80_
2
2 GENERAL NOTES WATER LEVEL DATA
S| Begin Driling . 07-09-2014 Complete Driling . 07-09-2014 Yoo 61.75ft ...
=| Driling Contractor  Wang Testing Services.. DrilRig ... At Completion of Driling ¥ Rotary wash. ...
(@]
Z| Driler ... R&J ... Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
i 1A " ] H
& Driling Method  2,25" $SA10.10!, mud rotary thereafter, boring.......... Depth to Water ¥y ... NA ...
- . The stratification li t th imate b d
g _backfilled.upon.completion. ... vaen o1 tines: fhe antial transition moay ba aradual



w Wang
Engineering

wangeng@wangeng.com

WEI Job No.: 1100-04-01

BORING LOG 25-RWB-01

Page 3 of 3

Datum: NAVD 88
Elevation: 575.97 ft
North: 1899010.62 ft

1145 N. Main Street Client AECOM
............................................................................... Eost: 1171588.78 ft
Lombard/IL/60148 . : .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge rneconstructon . .. . Station: 6339+59.75
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 11.7335 LT
[ P — [ oo —
Q ol|lo~ o Q |o| o~ X
5 >NZ|5¢ o 5 >NZ|5¢e o
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S |o|o o
494.2 7]
Very dense, gray SILT to SILTY -
LOAM, trace gravel i
--DRY--
. 33
] 23 oo | NP |17
85 | ~24/31
[0 |24 NR
4865 --ROLLER BIT REFUSAL-- 50/2
Boring terminated at 89.50 ft %
95 |
. i
Q
o —
&
0 ]
g 100_|
2
2 GENERAL NOTES WATER LEVEL DATA
g| BeginDriling . 07-09-2014 Complete Driling . 07-09-2014 While Drilling Yoo 61.75ft . .
=| Driling Contractor  Wang Testing Services.. DrilRig ... At Completion of Driling ¥ Rotary wash. ...
(@]
Z| Driler ... R&J ... Logger ... S. Woods .. Checkedby  C.Marin | Time After Driling | NA ...
z -
& Driling Method  2,25" $SA10.10!, mud rotary thereafter, boring.......... Depth to Water ¥y ... NA ...
- - The stratification li t th imate b d
g _backfilled.upon.completion. ... S veon SOt s e aatal LDt roay ba aradal




Wang

Engineering

W

wangeng@wangeng.com

Page 1 of 3

BORING LOG 30-PZ-01

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 593.22 ft
North: 1900001.55 ft

1145 N. Main Street Client AECOM
............................................................................... East: 1171691.06 ft
Lombard/IL/60148 ) . .
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge heconstruction . . Station: 8546+56.54
Fax: 6309539938 Location _....Section 17, T39N, R14E of 3rdPM . . Offset: 38.1896 RT
[ o — [ oo —
Q ol|lo~ o Q |o| o~ X
5 >NZ|5¢ o= S >Z|5¢ o=
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
o o DESCRIPTION oTlgg eS| T2 |2 DESCRIPTION olgee(x2| 7|25
© ~ © ~
S |o|o O S |o|w O
--Drilled without sampling-- n
7 |
5 | 85
--piezometer stabilized water level | i
reading -- | ]
--reading during well ]
development (11/21/2014) = .
48.90 feet bgs-- | _
--reading date: 12/11/2014 = | |
48.45 feet bgs--1¢_| 30_|
. Y
Piezometer Data:
T --Installed in Nov. 5, 2014 ]
N --Bentonite Seal 85 to 87.5 feet n
— --Top of Sand Pack at 87.5 feet —
_ --Top of Screen at 89.5 feet _
i --Bottom of Screen at 99.5 feet |
15_| 35_|
. i i
Q
O]
g _ _|
Q | i
g 20_| 80_|
o
2 GENERAL NOTES WATER LEVEL DATA
S| Begin Driling . 11-05-2014 . Complete Drilling . 11-06-2014 While Drilling Yo 48.00ft ...
=| Driling Contractor  Wang Testing Services . DrilRig ... At Completion of Driling ¥ . 32.00ft . ...
(&)
g| Driler .. .| P&P . Logger . F.Bozga . Checkedby . CLM | TimeAfterDriing . 24 hours
&| Driling Method _4,25" HSA, monitoring.waterwell ... Depth to Water ¥ 62.20 ft
z The stratification lines represent the approximate boundary
) I i : iti




w Wang
Engineering

wangeng@wangeng.com

BORING LOG 30-PZ-01

WEI Job No.: 1100-04-01

Page 2 of 3

Datum: NAVD 88
Elevation: 593.22 ft
North: 1900001.55 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client AECOM
............................................................................... East: 1171691.06 ft
Lombard/IL/60148 . . -
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 8546+56.54
Fax: 6309539938 Location _....Section 17, T39N, R14E of 3rdPM . . Offset: 38.1896 RT
[ o — [ oo —
[o% [e] D~ 2 [oN [e] D~ 2
5 >NZ|5¢ o= S >Z|5¢ o=
2 [§&e SOILANDROCK  £gls g2 e |35|23 2 [§e SOILANDROCK  £gls g2 Se 35|23
o o DESCRIPTION oTlgg eS| T2 |2 DESCRIPTION olgee(x2| 7|25
© ~ T =
S |o|n O S |o|o O
45
AV
50
55 |
--piezometer stabilized water level ]
reading -- |
--reading during well
development (11/21/2014) =
48.90 feet bgs-- |
--reading date: 12/11/2014 = |
48.45 feet bgs--gq |
GENERAL NOTES WATER LEVEL DATA
Begin Drilling 11-05-2014 . Complete Drilling . 11-06-2014 While Drilling Yo 48.00ft ...
Driling Contractor _Wang Testing Services _ DrilRig ... At Completion of Driling ¥ . 32.00ft . ...
Driller ...} P&P ... Logger ... F.Bozga .. Checkedby . CLM | TimeAfterDriling . 24 hours. .
Driling Method 4,25 HSA,. monitoring. waterwell ... Depth to Water ¥ 62.20 ft
The stratifiqation Ii_nes represent the approximate boundary
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wangeng@wangeng.com

BORING LOG 30-PZ-01

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 593.22 ft
North: 1900001.55 ft

Page 3 of

3

1145 N. Main Street Client AECOM
............................................................................... East: 1171691.06 ft
Lombard/IL/60148 . . -
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 8546+56.54
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 38.1896 RT
[ P — [ oo —
S |o|3~ 9 Q |o| P~ o
5 >NZ|5¢ o 5 >NZ|5¢e o
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
= ~ oo SRR B = e Zls2
a |2 DESCRIPTION STlEgE (RS 25| |u DESCRIPTION oY 28 E (RS St
S |9 |o o S |o|o o
Piezometer Data: 7
--Installed in Nov. 5, 2014 1
--Bentonite Seal 85 to 87.5 feet N
--Top of Sand Pack at 87.5 feet E
--Top of Screen at 89.5 feet _
--Bottom of Screen at 99.5 feet
85 |
505.2 |
| 20
Very dense, gray, coarse SAND, 1|5 [~ | 16
trace gravel B
--Wet--90 21
501.5 ]
Very dense, gray GRAVELLY —
SAND i
--Wet--
- 36
i 2| 35 |NP| 8
95 20
= i
g ] 25
aF } 3|45 |NP| 6
SEi 4032 100 47
2 Rnring terminated_at 100.00 ft
2 GENERAL NOTES WATER LEVEL DATA
g| Begin Driling 11-05-2014 Complete Drilling .. 11-06-2014 While Drilling AV Y. 48.00ft . .
=| Driling Contractor _Wang Testing Services . DrillRig .. ... At Completion of Driling ¥ . . 3200ft ...
(&)
g| Driller ... P&P ... Logger ... F.Bozga .. Checkedby . CLM. . | TimeAfterDriling 24 hours
& DrilingMethod 4,25" HSA, monitoring.waterwell ... ... Depth to Water ¥ 62.20 ft
z The stratification lines represent the approximate boundary
) I i : iti
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wangeng@wangeng.com

BORING LOG VST-02

WEI Job No.: 1100-04-01

Page 1 of 2

Datum: NAVD 88
Elevation: 585.26 ft
North: 1899543.57 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 12/12/17

1145 N. Main Street Client ... AECOM East 117165291 ft
Lombard/IL/60148 ! : : ast. :
Telephone: 6309539928 Pr01e<.:t .......... C.l.r.ql.g Interchange Reconstruction . . Station: 8415+02.96
Fax 6309539938 Location . . Section17, T39N,R14E of 3ardPM . Offset: 258.109 RT
© N — [ N o —
2 |o|8~ Q) Q || 8~ e
s S22 o s R ENER N o
S |82 SOILANDROCK  £45f2/%e|35(25|8 [ SOILANDROCK  £d.f2|Se|35|23
|2 DESCRIPTION S |E§c|x2| ~|2E[< |8 DESCRIPTION o |2§E[E2[7=|2¢
S |o|n o S |lon|ln o
(7] (7]
| oy e ok o g, i 17
, --In-Situ Vane Shear, 20.5 feet- |1}l 5
1 oravel . | S, s = 884.6 st | L
| | | | -FILL-- A | | | | ~Syremoq = 655.2 psf—-
[ . [ --Sensitivity = 1.4 -
it - it -
Il Il
N ] N —In-Situ Vane Shear, 23.0 feet- | T} s
| : | : I . | : | : ~Sy s = 939.2 psf-- | B
7] "Su remold — 655.2 pSf" N
| | | | 1IN ] 4 [ose] 2 | | | —-Sensitivity = 1.4— -
| | | | 5 3 B | | | | 25 |
||, |570 [ |
"I Very soft, gray SILTY CLAY, | | | | ~In-Situ Vane Shear, 25.5 feet--  |[T1}] 7
| | | I|  trace sand and gravel 1 | | | | S, ungis = 786.3 psf- 7] {5
| | 1 "Su remold — 611.6 pSf" T
W) JAR2 ; 0201 2 : | : ~Sensitivity = 1.3~
i ' ) '
7 Il —In-Situ Vane Shear, 28.0 feet— |[T
| | | [eres | | | | el a[]-%snfa:effs Eif.- {Hhelys
i - ! ~S\ame = 382.2 st ]
B --Sensitivity = 1.7 -
| : | : 10_| | : | : 30_]
1 N 1
| | | | ~In-Situ Vane Shear, 10.5 feet--  |[T]} 1 | | | | ~In-Situ Vane Shear, 30.5 feet-  [[T]} o
|||| S, e = 425.9 psf- ] S | S\ s = 720.8 psf- ] B
Il ~Suremos = 218.4 psf-- W ~Suromon =458.7 psf-
! -Sensitivity = 2.0 I ~Sensitiity = 1.6~ -
Il - -
] N
N . 4 N , 1
[ --In-Situ Vane Shear, 13.0 feet-- |_I] 2 N --In-Situ Vane Shear, 33.0 feet-- |_|] 10
|||| S, e = 589.7 psf- 5 |||| S, e = 851.8 psf- ] LS
N S, amoq = 283.9 psf- |||| S, amo = 567.9 psf- -
|||| —Sensitivity = 2.1~ 1 K —-Sensitivity = 1.5— -
| | | | 15_ | | | | 35_|
N . - N , 1
--In-Situ Vane Shear, 15.5 feet-- 3 | | --In-Situ Vane Shear, 35.5 feet-- 11
| : | : ~Suungs = 622.5 psf-- ] I—I] 5 : | : | --Sy unais = 895.5 psf-- ] I—I] 5
| | "Su remold — 425.9 pSf" 7] "Su remold — 666.2 pSf" T
| | | | —Sensitivity = 1.5 | : | : —Sensitivity = 1.3~ -
Il - -
] N
H - = n - .
--In-Situ Vane Shear, 18.0 feet-- 4 --In-Situ Vane Shear, 38.0 feet-- 12
:I:I S, e = 491.4 psf- ] i e :::: S, e = 993.8 psf- | 2|y |
"Su remold — 415.0 pSf" N "Su remold — 720.8 pSf" 7]
| : | : —Sensitivity = 1.2 l | l | —Sensitivity = 1.4~ -
1 20_ ! 40 |
GENERAL NOTES WATER LEVEL DATA
Begin Driling ... 12-04-2015 . Complete Driling ... 12-05-2015. .. While Drilling Yo Rotary wash . ..
Driling Contractor . Wang Testing Services. . DrilRig ... At Completion of Driling ¥ mud in the borehole. ..
Driller R&N Logger _|.Mohammud  Checkedby A, Kurnia | Time After Driling | NA ...

Drilling Method

.2.25" HSA t0 10!, mud rotary thereafter, boring
.backfilled.upon.completion...................oooocooiiiiiiiiii

Depth to Water

The stratification lines represent the approximate boundary
b 4 . -
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wangeng@wangeng.com

BORING LOG VST-02

WEI Job No.: 1100-04-01

Page 2 of 2

Datum: NAVD 88
Elevation: 585.26 ft
North: 1899543.57 ft

.backfilled.upon.completion...................oooocooiiiiiiiiii

1145 N. Main Street Client .. AECOM . East: 117165291 ft
Lombard/IL/60148 . . . ast: -
Project Circle Interchange Reconstruction -
Telephone: 6309539928 rojec o G JMETERAN ge ~heconstructuon . . Station: 8415+02.96
Fax: 6309539938 Location . Section17, T39N, R14Eof 3rdPM . Offset: 258.109 RT
[ P — [ | w —~
Q ol|lo~ o Q |o| o~ X
§ >Z |5 o s >z |5€ e
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|Sc|35| 35
= ~ a9 h= B =~ e o} | 5=
o (g DESCRIPTION ©legg|EsS S5l (2 DESCRIPTION O leeE (ks 25
S |0 |o o S oo o
Hi
|||| --In-Situ Vane Shear, 40.5 feet-- _ 13,
i ~Syupae = 1277.7 psf- ] 5
| | "Su remold — 808.1 pSf" 7]
[l --Sensitivity = 1.6--
1 ]
|||| 5415 —In-Situ Vane Shear, 43.0 feet-  |TT]J|14
S\ e > 1750 psf- S
Boring terminated at 43.50 ft 7
45 |
50_|
55 |
. i
Q
O —
&
g _
g 60_
z
2 GENERAL NOTES WATER LEVEL DATA
g| Begin Driling 12-04-2015 . . Complete Drilling . 12-05-2015 . . While Drilling AV Rotary wash . . .
=| Driling Contractor  Wang Testing Services = DrilRig ... At Completion of Driling ¥ mud in the borehole .
(@]
| Driler . R&N .. . Logger I Mohammud Checkedby A. Kurnia | Time After Driling | NA ...
i T1H " v H
§ Drilling Method  2,25" HSA to 10’, mud rotary thereafter, boring.......... Depth to Water ¥ .. NA ...
<
=

The stratifiqation lines represent the approximate boundary
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U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
4 2 1 12

6 3 1.5 3/4
100 | : TTTT
95 '
90
85
80
75
70
65
T : : : : :
O 60 : : : : : k
L . . . . .
= : : : : :
> 55 : : : : :
@ : : : : :
5 0 : : : : : \
29 : : : : :
[T . . . . .
= 45 ; ; ; ; ; N
L : : : : :
2 40 : : : : :
L . . . . .
W : : : : :
35
30 \\x
25 Y
20
15
10
5
0 N N N N N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND - SILT AND CLAY
coarse | fine
Specimen Identification IDH Classification LL PL PI Cc | Cu
@ | 0589-B-03#12 28.5 ft Silty Clay 34 16 18
XI| 1702-B-03#9 63.5 ft Silty Clay 34 | 17 | 117
A| 24-RWB-03#8 18.5 ft Silty Clay 32 17 15
*| 24-RWB-03#17  53.5ft Clay 42 18 | 24
EI Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
;|o 0589-B-03#12  285ft |  12.5 0.013 0.002 7.0 13.9 50.1 29.1
;'lxl 1702-B-03#9 63.5 ft 9.5 0.011 0.002 41 13.2 49.7 33.0
[a| 24rRwB-0388 185 9.5 0.01 0.002 3.8 13.7 51.7 30.7
x| 2arRwB-03#17 5351t 9.5 0.004 2.6 5.7 42.3 49.3
g Wang Engineering, Inc GRAIN SIZE DISTRIBUTION
N WE[ 1145 N. Main Street Project: Circle Interchange Reconstruction
- 14X | Lombard/IL/60148 ) )
| sicei9se || Telephone: 6309539928 Location: Section 17, T39N, R14E of 3rd PM
O .
of Fax. 6309539938 Number: 1100-04-01




60

50 A
P /
L
A /
s 40
T /
I
c /
I
T 30 7
Y /
I
N 20 /
D 2 /
E A
X
10 /
7T @@
0
0 20 40 60 80 100
LIQUID LIMIT
Specimen Identification LL| PL Pl |Fines | IDH Classification
@| 0589-B-03#12 285ft| 34| 16| 18| 79| Silty Clay
|x| 1702-B-03#9 635ft| 34| 17| 17| 83| Silty Clay
A| 24-RWB-03#8 185f| 32| 17| 15| 83| Silty Clay
% | 24-RWB-03#17 53.5ft| 42| 18| 24| 92| Clay

E| ATTERBERG LIMITS IDH 11000401.GPJ US LAB.GDT 12/5/17

WEI

SINCE 1982

Wang Engineering, Inc.
1145 N. Main Street
Lombard/IL/60148
Telephone: 6309539928
Fax: 6309539938

ATTERBERG LIMITS' RESULTS

Project: Circle Interchange Reconstruction
Location: Section 17, T39N, R14E of 3rd PM
Number: 1100-04-01




1145 North Main Street
Lombard, Illinois 60148
WE!ng . Phone (630) 9539928
Eﬂg’ﬂ‘?er’ng Www.wangeng, com

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST
AASHTO T 296/ ASTM D 2850-95

Project: Circle Interchange Analyst name: M. de los Reyes
Client: AECOM Date received: 10/23/2014
WEI Job No.: 1100-04-01 Test date: 11/19/2014
Soil Sample ID: 24-ST-01, ST#2 (10.0-12.0ft) Sample description: Gray SILTY CLAY trace Gravel
Type/Condition: ST/Undisturbed
Initial height h, = 5.70 in Initial water content w = 23.35%
Initial diameter d, = 2.84 in Initial unit weight y,. = 13217 pef
Initial area A, = 6.32 in® Initial dry unit weight y, = 107.15 pef
Mass of wet sample and tare M, = 1436.64 ¢ Initial void ratio e, = 0.619
Mass of dry sample and tare M, = 1200.10 ¢ Initial degree of saturation S, = 100%
Mass of tare M, = 187.04 ¢
Mass of sample Ms= 1249.60 g Liquid Limit (%): NA
Estimated specific gravity G, = 2.78 Plastic Limit (%): NA
Cell confining pressure g, = 10.0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 2.01
Deviator stress at failure Do, = 0.74 tsf
Major principal stress at failure o, = 1.46 tsf
Axial Axial Axial Deviator
Displacement Force Strain Stress
(in) (lbs) (%) (psi)
Ah F e G)-G3
0.00 0.00 0.00 0.00
0.00 6.28 0.05 0.99
0.01 8.82 0.15 1.39
0.01 10.15 0.24 1.60
0.02 11.19 0.33 177
0.02 12.05 0.43 1.90
0.03 12.87 0.53 2.03
0.04 13.61 0.63 2.14
0.04 14.29 0.74 225
0.05 15.02 0.84 2.36
0.05 15.77 0.95 247
0.08 18.60 1.45 2.90
0.11 21.11 1.95 3.28
0.14 23.73 2.44 3.67
0.17 26.25 293 4,04
0.19 28.70 342 4.39
0.22 31.23 3.89 475 e -
0.25 3384 4.40 5.12 : .
0.28 36.40 4.90 548 - -
0.31 38.91 5.40 5.83 ? 7J-| !gr: ' z|)
0.34 41.31 5.89 6.16 -
0.36 43.76 6.35 6.49 gr z L 0 ‘
0.39 46.15 6.83 6.81 .
0.42 48.56 7.30 7.13 lo ?“
0.44 50.90 1.79 7.43 Bulge Failure
0.47 53.21 8.28 7.73
0.30 55.60 8.82 8.03
0.53 57.73 9.30 8.29
0.56 59.87 9.77 8.55
0.61 63.68 10.73 9.00
0.67 67.34 11.75 9.41
0.73 70.48 12.75 9.74
0.78 73.45 13.70 10.04
0.84 76.09 14.66 10.28
Prepared by: s e~ Date: _12-1F + 1Yy

Checked by: 4: L ¢ Date: {2//( 7! t4'

®

AASHTO R18




1145 North Main Street

w wang Lombard, Illinois 60148
- _ Phone (630) 953-9928

Engineering WWW.wangeng.com

Unconsolidated-Undrained Triaxial Test
Deviator Stress v. Axial Strain
24-ST-01,ST#2 (10.0-12.0ft) @ 10 psi

30
25
20

15 -

Deviator stress (psi)

10 S

Axial strain (%)

®

AASHTO R18



1145 North Main Street

Lombard, Illinois 60148
Wajlg i Phone (630) 953-9928
Engjneer g WWAV.wangeng.com

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST
AASHTO T 296 / ASTM D 2850-95

Project: Circle Interchange Analyst name: M. de los Reyes
Client: AECOM Date received: 10/23/2014
WEI Job No.: 1100-04-01 Test date: 11/19/2014
Soil Sample ID: 24-ST-01, ST#2 (10.0-12.0ft) Sample description: Gray SILTY CLAY trace Gravel
Type/Condition: ST/Undisturbed
Initial height h, = 5.66 in Initial water content w = 22.70%
Initial diameter d, = 2.85 in Initial unit weight v, = 129.26 pef
Initial area A, = 6.38 in’ Initial dry unit weight y, = 105.35 pef
Mass of wet sample and tare M, = 1413.88 g Initial void ratio e, = 0.647
Mass of dry sample and tare M, = 1187.20 g Initial degree of saturation §, = 98%
Mass of tare M, = 138.58 ¢
Mass of sample Ms= 122530 g Liquid Limit (%): NA
Estimated specific gravity G, = 2.78 Plastic Limit (%): NA
Cell confining pressure 6;= 20.0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 1.99
Deviator stress at failure Do, = 0.93 tsf
Major principal stress at failure o, = 237 tsf
Axial Axial Axial Deviator
Displacement Force Strain Stress
(in) (Ibs) (%) (psi)
Ah F e G0y
0.00 0.00 0.00 0.00
0.00 1.57 0.06 0.25
0.01 1.72 0.15 0.27
0.01 3.57 0.25 0.56
0.02 9.91 0.34 1.55
0.02 13.00 0.44 2.03
0.03 ¥5:17 0.53 2.36
0.04 16.98 0.63 2.65
0.04 18.61 0.74 2.90
0.05 20.32 0.83 3.16
0.05 22.23 0.94 345
0.08 29.59 1.43 4.57
0.11 36.26 1.92 5.58
0.14 42.89 2.40 6.56
0.16 47.86 2.88 7.29 el =,
0.19 51.04 135 7.73 - - .
0.22 55.16 3.83 8.32 W00 -04W~-0|
0.24 58.90 432 8.83
0.27 62.86 482 9.38 24 ~5T-1\
0.30 63.43 5.30 9.71 ]
033 69.18 579 10.22 sT2 Wo' =12 )
0.36 72.07 6.27 10.59 .
0.38 73.10 6.76 10.68 20 P
0.41 75.00 7.25 10.91
0.44 77.30 .95 11.18 Bulge Failure
0.47 79.60 8.27 11.45
0.50 81.29 8.82 11.62
0.53 83.99 9.32 11.94
0.56 85.59 9.81 12.10
0.61 87.31 10.78 12,21
0.67 90.22 11.79 12.48
0.72 93.29 12.76 12.76
0.78 94.48 13.73 12.78
0.83 96.54 14.68 12.91

Prepared by: %"7 Date: [+ [Fa 1
'j‘ L Date: “//' H[A"

Checked by:

®

AASHTO R18
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Deviator stress (psi)
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1145 North Main Street
Lombard, Illinois 60148
Phone (630) 953-9928

WWW. Wangeng.com

Wang
Engineering
Unconsolidated-Undrained Triaxial Test
Deviator Stress v. Axial Strain
24-ST-01,ST#2 (10.0-12.0ft) @ 20 psi
1 2 3 4 5 6 7 8 9 10 1‘1 1é 1|3 1|4 15 16

Axial strain (%)
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1145 North Main Street

Lombard, Illinois 60148
Wang Phore (630) 953.9928
Engineering WWw.wangeng.com

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST
AASHTO T 296/ ASTM D 2850-95

Project: Circle Interchange Analyst name: M. de los Reyes
Client: AECOM Date received: 10/23/2014
WEI Job No.: 1100-04-01 Test date: 11/19/2014
Soil Sample ID: 24-ST-01, ST#2 (10.0-12.0ft) Sample description: Gray SILTY CLAY trace Gravel
Type/Condition: ST/Undisturbed
Initial height h, = 5.72 in Initial water content w = 22.82%
[nitial diameter d, = 2.84 in Initial unit weight y,, = 128.39 pef
Initial area A, = 6.34 in® Initial dry unit weight y, = 104.53 pef
Mass of wet sample and tare M, = 1408.51 g Initial void ratio e, = 0.660
Mass of dry sample and tare My=  1181.60 ¢ Initial degree of saturation S, = 96%
Mass of tare M, = 18731 g
Mass of sample Ms= 122120 g Liquid Limit (%): NA
Estimated specific gravity G,= 2.78 Plastic Limit (%): NA
Cell confining pressure a;= 40.0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 2.01
Deviator stress at failure Do, = 0.94 tsf
Major principal stress at failure o, = 3.82 tsf
Axial Axial Axial Deviator
Displacement Force Strain Stress
(in) (Ibs) (%) (psi)
Ah F € G1-G3
0.00 0.00 0.00 0.00
0.00 1.57 0.06 0.25
0.01 1.72 0.15 0.27
0.01 3.57 0.24 0.56
0.02 9.91 0.34 1.56
0.02 13.00 0.43 2.04
0.03 15.17 0.53 2.38
0.04 16.98 0.63 2.66
0.04 18.61 0.73 2.92
0.05 20.32 0.83 3.18
0.05 2223 0.93 3.48
0.08 29.59 1.42 4.60
0.11 36.26 1.90 5.61
0.14 42.89 2.38 6.61
0.16 47.86 2.85 7.34
0.19 51.04 332 7.79
022 55.16 3.79 8.38 =
0.24 58.90 428 8.90 -
0.27 62.86 4.77 9.45 - i
0.30 65.43 5.25 9.78 2 ." STI ' 12 |)
0.33 69.18 5.73 10.29 -
0.36 72.07 6.21 10.67 sT ¢ l ‘o
0.38 73.10 6.69 10.76 g
0.41 75.00 1.17 10.99 L.O P"
0.44 77.30 7.67 11.26 Bulge Failure]
0.47 79.60 8.18 11.53
0.50 81.29 8.73 11.71
0.53 83.99 9.22 12,03
0.56 85.59 9.71 12.20
0.61 87.31 10.67 12.31
0.67 90.22 11.67 12.58
0.72 93.29 12.63 12.86
0.78 94.48 13.59 12.39
0.83 96.54 14.53 13.02

Prepared by: UOU? pate:_ 12:13. | \1
Checked by: /‘ L Date: | ?-& /i 4

&
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Deviator stress (psi)
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Wang

1145 North Main Street
Lombard, Illinois 60148
Phone (630) 953-9928

www.wangeng.com

Engineering
Unconsolidated-Undrained Triaxial Test
Deviator Stress v. Axial Strain
24-ST-01,ST#2 (10.0-12.0t) @ 40 psi
0 1‘ 2 3 4 5 6 f 8 9 10 11 12 13 14

Axial strain (%)
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1145 North Main Street

Lombard, Mincis 60148
Wa_ng ) Phone (630) 953.9923
Eﬂgj"eerjng WWW. wangeng.com

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST
AASHTO T 296 / ASTM D 2850-95

Project: Circle Interchange Analyst name: M. de los Reyes
Client: AECOM Date received: 10/23/2014
WEI Job No.: 1100-04-01 Test date: 11/21/2014
Soil Sample ID: 24-ST-01, ST#4 (16.0-18.0ft) Sample description: Gray SILTY CLAY
Type/Condition: ST/Undisturbed
Initial height h, = 5.59 in Initial water content w = 23.18%
Initial diameter d, = 2.86 in Initial unit weight y, = 129.21 pef
Initial area A, = 6.43 in’ Initial dry unit weight y, = 104.89 pef
Mass of wet sample and tare M, = 1404.97 ¢ Initial void ratio e, = 0.654
Mass of dry sample and tare My= 117550 ¢ Initial degree of saturation S, = 992
Mass of tare M,= 185.67 ¢
Mass of sample Ms= 1219.30 g Liquid Limit (%): NA
Estimated specific gravity G, = 2,78 Plastic Limit (%): NA
Cell confining pressure ;= 10.0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 1.95
Deviator stress at failure Do, = LOT tsf
Major principal stress at failure o, = 173 tsf
Axial Axial Axial Deviator
Displacement Force Strain Stress
(in) (Ibs) (%) (psi)
Ah F e G -0
0.00 0.00 0.00 0.00
0.00 9.54 0.06 1.48
0.01 16.72 0.16 2.60
0.01 20.34 0.25 3.15
0.02 23.05 0.35 3.57
0.02 25.34 0.45 3.92
0.03 2748 0.55 4.25
0.04 29.41 0.65 4.54
0.04 31.17 0.76 4.81
0.05 32.74 0.86 5.05
0.05 34.10 0.96 5.25
0.08 42.48 1.48 6.51
0.11 49.58 1.98 7.56
0.14 56.06 2.48 8.50
0.17 61.97 2.98 9.35
0.19 67.11 3.48 10.07 £ s raT—
0.22 71.90 3.98 10.73 Ea T
0.25 75.20 4.49 117 oo =oy-0 {
0.28 78.51 5.00 11.60
0.31 81.48 5.50 11.97 2(1 i ST' ol 5
0.33 84.14 5.98 12.30 ]
0.36 §6.92 6.46 12.64 STHY ( %' - '8
0.39 89.46 6.95 12.94 >
0.42 91.76 7.43 13.21 ’or“
0.44 92,30 7.94 13.21 Bulge Failure
047 93.62 8.44 13.33
0.50 94.89 8.99 13.43
0.53 96.19 9.47 13.54
0.56 97.28 9.95 13.62
0.61 100.12 10.935 13.86
0.67 100.92 12.00 13.81
0.73 101.71 13.00 13.76
0.78 104.82 13.99 14.02
0.84 105.11 14,99 13.89

Prepared by: %"7 Date: 12-13. I
Checked by: Zz Z Date: (‘?’/G'Tz 1%
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Engineering
Unconsolidated-Undrained Triaxial Test
Deviator Stress v. Axial Strain
24-ST-01,ST#4 (16.0-18.0ft) @ 10 psi
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1145 North Main Street

Lombard, Llinois 60148
WE!ng ) Phone (630) 953-9928
En_q:neer g WWW.wangeng. com

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST
AASHTO T 296 / ASTM D 2850-95

Project: Circle Interchange Analyst name: M. de los Reyes
Client: AECOM Date received: 10/23/2014
WEI Job No.: 1100-04-01 Test date: 11/21/2014
Soil Sample ID: 24-ST-01, ST#4 (16.0-18.0ft) Sample description: Gray SILTY CLAY
Type/Condition: ST/Undisturbed
Initial height h, = 5.59 in Initial water content w = 23.18%
[nitial diameter d;, = 2.86 in Initial unit weight y, = 129.21 pef
Initial area A, = 643 in” Initial dry unit weight y, = 104.89 pef
Mass of wet sample and tare M; = 1404.97 ¢ Initial void ratio e, = 0.654
Mass of dry sample and tare M, = 1175.50 ¢ Initial degree of saturation S, = 99%
Mass of tare M,= 185.67 ¢
Mass of sample Ms= 121930 ¢ Liquid Limit (%): NA
Estimated specific gravity G, = 2.78 Plastic Limit (%): NA
Cell confining pressure o; = 10.0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 1.95
Deviator stress at failure Do = LO1 tsf
Major principal stress at failure 5, = 173 tsf
Axial Axial Axial Deviator
Displacement Force Strain Stress
(in) (Ibs) (%) (psi)
Ah F e -0
0.00 0.00 0.00 0.00
0.00 9.54 0.06 1.48
0.01 16.72 0.16 2.60
0.01 20.34 0.25 315
0.02 23.05 0.35 3.57
0.02 25.34 0.45 3.92
0.03 27.48 0.55 4.25
0.04 29.41 0.65 4.54
0.04 1T 0.76 4.81
0.05 3274 0.86 5.05
0.05 34.10 0.96 5.25
0.08 42,48 1.48 6.51
0.11 49.58 1.98 7.56
0.14 56.06 248 8.50
0.17 61.97 2.98 9.35
0.19 67.11 3.48 10.07
0.22 71.90 3.98 10.73 e e H
0.25 75.20 449 117 oo ~o4-0|
0.28 78.51 5.00 11.60
0.31 81.48 5.50 11.97 2'-1 e ‘.o'l'- ol ¢
0.33 84.14 5.98 12.30 ]
036 86.92 6.46 12.64 ST#Y ( w'-13
0.39 89.46 6.95 12.94 Y
0.42 91.76 743 1321 1o )
0.44 92.30 7.94 13.21 Bulge Failure
0.47 93.62 8.44 13.33
0.50 94.89 8.99 13.43
0.53 96.19 9.47 13.54
0.56 97.28 9.95 13.62
0.61 100.12 10.95 13.86
0.67 100.92 12.00 13.81
0.73 101.71 13.00 13.76
0.78 104.82 13.99 14.02
0.84 105.11 14.99 13.89
Prepared by: Date: . 3 ‘, \1

Checked by: A"F / Date: {%7/1 i
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Unconsolidated-Undrained Triaxial Test
Deviator Stress v. Axial Strain
24-ST-01,ST#4 (16.0-18.0ft) @ 10 psi
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1145 North Main Street

Lombard, Illinois 60148
l/l/qng i Phane (630) 953-9928
Engtnee:r rgy WWW.wangeng.com

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST
AASHTO T 296 / ASTM D 2850-95

Project: Circle Interchange Analyst name: M, de los Reyes
Client: AECOM Date received: 10/23/2014
WEI Job No.: 1100-04-01 Test date: 11/25/2014
Soil Sample ID: 24-ST-01, ST#4 (16.0-18.0ft) Sample description: Gray SILTY CLAY
Type/Condition: ST/Undisturbed
Initial height b, = 5.63 in Initial water content w = 23.26%
Initial diameter d,, = 2.83 in Initial unit weight y, = 131,12 pef
Initial area A, = 6.30 in® Initial dry unit weight y, = 106.37 pef
Mass of wet sample and tare M, = 1234.12 ¢ Initial void ratio e, = 0.631
Mass of dry sample and tare M, = 1003.80 ¢ Initial degree of saturation S, = 100%
Mass of tare M, = 13.62 ¢
Mass of sample Ms= 122050 g Liquid Limit (%): NA
Estimated specific gravity G,= 2.78 Plastic Limit (%): NA
Cell confining pressure ;= 20.0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 1.99
Deviator stress at failure Do, = 1.08 tsf
Major principal stress at failure o, = 2.52 st
Axial Axial Axial Deviator
Displacement Force Strain Stress ” 0o -o4 -5 I
(in) (Ibs) (%) (psi)
Ah F e g)-04 z‘l‘f' S‘T - D[
0.00 0.00 0.00 0.00 !
0.01 7.95 0.10 1.26 ST-4 (“' 18 )
0.01 16.01 0.19 2.54
0.02 21,14 0.29 333 20 PS]
0.02 25.12 0.39 3.97
0.03 28.60 0.49 452
0.03 31.76 0.59 5.01
0.04 34.69 0.69 5.47
0.04 37.70 0.79 5.94
0.05 40.43 0.90 6.36
0.06 42,70 1.00 6.71
0.08 51.94 1.51 8.12
0.11 59.66 2.01 9.28
0.14 66.19 2.50 10.25
0.17 70.68 2.99 10.89
0.20 74.53 348 11.42
0.22 78.24 3.97 11.93
0.25 82.56 4.47 12,52
0.28 84.98 4.96 12.82
0.31 87.77 546 13.17
0.33 90.72 5.94 13.55
0.36 91.98 6.42 13.67
0.39 93.11 6.90 13.76
0.42 94.78 7.38 13.94
0.44 97.67 7.88 14.28 Bulge Failure
0.47 98.76 8.38 14.37
0.50 100.46 8.93 14.52
0.53 102.21 9.42 14.70
0.56 102.37 9.91 14.64
0.61 102.85 10.91 14.55
0.67 105.90 11.93 14.81
0.73 108.44 12.93 14.99
0.78 106.90 13.91 14.61
0.84 109.73 14.90 14.82

Prepared by: o (OA/’] Datee (2131 L‘{
Checked by: A-’ uL Date: (ﬂ/f (1 l / 4+
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Deviator stress (psi)
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Unconsolidated-Undrained Triaxial Test
Deviator Stress v. Axial Strain
24-ST-01,ST#4 (16.0-18.0ft) @ 20 psi
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1145 North Main Street
Lombard, Nlinois 60148
Phone (630) 953-9928
WWw.wangeng.com

Wang

Engineering

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST

AASHTO T 296/ ASTM D 2850-95
Analyst name: M. de los Reyes
Date received: 10/23/2014
Test date: 11/25/2014
Sample description: Gray SILTY CLAY

Project: Circle Interchange
Client: AECOM
WEI Job No.: 1100-04-01
Soil Sample ID: 24-8T-01, ST#4 (16.0-18.0ft)
Type/Condition: ST/Undisturbed

Initial height hy = 5.69 in Tnitial water content w = 22.71%
Initial diameter d, = 2.87 in Initial unit weight y,, = 126.25 pef
Initial area A, = 6.48 in’ Initial dry unit weight y, = 102.89 pef
Mass of wet sample and tare M; = 1385.80 g Initial void ratio e, = 0.686
Mass of dry sample and tare M, = 1159.80 ¢ Initial degree of saturation S, = 92%
Mass of tare M, = 164.60 g
Mass of sample Ms= 1221.20 g Liquid Limit (%): NA
Estimated specific gravity G,= 2.78 Plastic Limit (%): NA
Cell confining pressure o; = 40,0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 1.98
Deviator stress at failure Doy = 0.86 tsf
Major principal stress at failure o, = 3.74 tsf
Axial Axial Axial Deviator
Displacement Force Strain Stress
(in) (Ibs) (%) (psi)
Ah F € 0-0;
0.00 0.00 0.00 0.00
0.01 1.74 0.09 0.27
0.01 2.56 0.19 0.39
0.02 2,59 0.28 0.40
0.02 2.56 0.38 0.39
0.03 2,62 0.48 0.40
0.03 6.52 0.58 1.00
0.04 15.56 0.68 2.39
0.04 19.51 0.79 299
0.05 21.87 0.89 335
0.06 23.74 0.99 3.63
0.09 29.02 1.50 441
0.11 32.78 1.99 4.96
0.14 36.55 247 5.50
0.17 39.54 2.95 593
0.20 4228 343 6.31
0.22 45.41 3.90 6.74
0.25 48.33 439 7.14
0.28 51.28 4.87 7.53
0.31 54.03 5.36 7.90
0.33 57.43 5.84 8.35
0.36 39.76 6.31 8.65
0.39 61.71 6.79 8.88
0.41 64,28 7.27 9.21
0.44 66.58 797 9.48 Bulge Failure
0.47 68.93 8.27 9.76
0.50 71.28 8.82 10.04
0.53 73.99 9.31 10.36
0.56 7547 9.81 10.51
0.61 78.42 10.79 10.80
0.67 82,07 11.80 11.18
0.73 86.45 12.78 11.64
0.78 87.23 13.75 11.62
0.84 90.56 14.72 1193 |
Prepared by: %ﬂ Date: 1Z-13.14
Checked by: '4’- L Date: {V { f’
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Unconsolidated-Undrained Triaxial Test

Deviator Stress v. Axial Strain
24-ST-01,ST#4 (16.0-18.0ft) @ 40 psi
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1145 North Main Street

Lombard, Hlinois 60148
%ng ) Phone (630) 953-0928
Engineer Tng WWw.wangeng com

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST
AASHTO T 296 / ASTM D 2850-95

Project: Circle Interchange Analyst name: M. de los Reyes
Client: AECOM Date received: 10/23/2014
WEI Job No.: 1100-04-01 Test date: 11/21/2014
Soil Sample ID: 24-8T-01, ST#6 (22.0-24.01t) Sample description: Gray SILTY CLAY
Type/Condition: ST/Undisturbed
Initial height h, = 5.70 in Initial water content w = 23.61%
Initial diameter d, = 2.83 in Initial unit weight y,. = 129.74 pef
Initial area A, = 6.30 in’ Initial dry unit weight y, = 104.96 pef
Mass of wet sample and tare M, = 1409.40 g Initial void ratio e, = 0.653
Mass of dry sample and tare My = 1175.90 g Initial degree of saturation 8, = 100%
Mass of tare M, = 186.90 g
Mass of sample Ms= 122250 g Liquid Limit (%): NA
Estimated specific gravity G, = 2.78 Plastic Limit (%): NA
Cell confining pressure a;= 15.0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 2.01
Deviator stress at failure Do, = 0.67 tsf
Major principal stress at failure o, = 1.75 tsf
Axial Axial Axial Deviator
Displacement Force Strain Stress
(in) (Ibs) (%a) (psi)
Ah F e G-03
0.00 0.00 0.00 0.00
0.00 0.69 0.05 0.11
0.01 6.37 0.15 1.01
0.01 12.29 0.24 1.95
0.02 15.20 0.33 241
0.02 17.22 0.42 2,72
0.03 18.77 0.52 2.96
0.04  19.79 0.62 312
0.04 2091 0.71 3.30
0.05 22.03 0.82 347
0.05 23.14 0.91 3.64
0.08 28.13 1.40 4.40
0.11 31.39 1.86 4.89
0.13 33.65 2.34 5.22
0.16 36.26 2.81 5.60
0.19 38.59 331 5.93
0.22 40.90 379 6.25
0.25 42,96 4.30 6.53
0.27 45.27 4.80 6.84
0.30 47.10 5.31 7.08
0.33 48.93 5.80 7.32
0.36 50.69 6.29 7.54
0.39 52.00 6.78 7.70
0.41 53.45 7.26 7.87 f i '
0.44 55.00 1.76 8.06 Bulge Failure
0.47 56.40 8.25 8.22
0.50 5742 8.79 8.36
0.53 59.31 9.26 8.35
0.55 60.21 9.73 8.63
0.61 61.95 10.69 8.79
0.67 64,08 11.67 8.99
0.72 66.13 12.64 9.17
0.78 67.09 13.62 9.20
0.83 68.43 14.62 9.28

Prepared by: N JM Date: (2.1 q | L’

/ B e
Checked by: _A‘ l/ Date: fa’[f’]z ! f'
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Wang
Engineering
Unconsolidated-Undrained Triaxial Test
Deviator Stress v. Axial Strain
24-ST-01,ST#6 (22.0-24.0ft) @ 15 psi
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Engineering

UNCONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST
AASHTO T 296/ ASTM D 2850-95

Project: Circle Interchange Analyst name: M. de los Reyes
Client: AECOM Date received: 10/23/2014
WEI Job No.: 1100-04-01 Test date: 11/21/2014
Soil Sample ID: 24-ST-01, ST#6 (22.0-24.01t) Sample deseription: Gray SILTY CLAY trace Gravel
Type/Condition: ST/Undisturbed
Initial height h, = 5.65 in Initial water content w = 19.65%
Initial diameter d,, = 2.83 in Initial unit weight y,. = 148.13 pef
Initial area A, = 6.29 in’ Initial dry unit weight y, = 123.80 pef
Mass of wet sample and tare M; = 1540.99 ¢ Initial void ratio e, = 0.401
Mass of dry sample and tare My=  1314.20 g Initial degree of saturation $, = 100%
Mass of tare M, = 160.29 g
Mass of sample Ms= 1380.70 ¢ Liquid Limit (%): NA
Estimated specific gravity G, = 2.78 Plastic Limit (%): NA
Cell confining pressure o= 30.0 psi Sand(%): NA
Rate of strain = 1 %/min Silt(%): NA
Proving Ring Factor = 1.000 Clay(%): NA
Height to diameter ratio = 2.00
Deviator stress at failure Do, = 0.98 tsf
Major principal stress at failure 6, = 3.4 tsf
Axial Axial Axial Deviator
Displacement Force Strain Stress
(in) (Ibs) (%) (psi)
Ah F e T-03
0.00 0.00 0.00 0.00
0.00 2.54 0.06 0.40
0.01 4.28 0.16 0.68
0.01 8.27 0.25 1.31
0.02 18.34 0.34 291
0.02 23.33 0.44 3.70
0.03 26.81 0.53 4.24
0.04 29.61 0.63 4.68
0.04 32.54 0.73 5.14
0.05 35.23 0.84 5.56
0.05 3733 0.94 5.94
0.08 47.10 1.44 7.38
0.11 55.21 1.92 8.61
0.14 61.12 241 9.49
0.16 64.78 2.90 10.00
0.19 66.20 3.40 10.17
0.22 68.59 3.89 10.49
0.25 7257 4.41 11.03
0.28 75.62 4.93 11.44
0.31 78.84 543 11.86
0.33 81.81 5.92 12.24
0.36 83.23 6.41 12.39
0.39 82.90 6.89 12.28
0.42 83.65 7.36 12.33 ; . ;
0.44 86.07 7.86 12.61 Bulge Failure
0.47 88.19 8.36 12.85
0.50 90.59 8.90 1313
0.53 92,71 9.38 13.36
0.56 92.97 9.86 13.33
0.61 91.99 10.82 13.05
0.67 95.56 11.83 13.40
0.72 98.29 12.82 13.63
0.78 977 13.82 13.32
0.84 97.72 14.80 13.24

Prepared by: \dok“‘ﬂ Date: ' 2: f? ‘[ "’
Checked by: 'A“ L / Date: IWA‘) [ | 4’

1145 North Main Street
Lombard, Illinois 60148
Phone (630) 953-9928
WWw.wangeng.com

®

AASHTO R18




1145 North Main Street

wan Lombard, Illinois 60148
- g - Phone (630) 953-9928
Englneerlng WWWw.wangeng.com

Unconsolidated-Undrained Triaxial Test
Deviator Stress v. Axial Strain
24-ST-01,ST#6 (22.0-24.0ft) @ 30 psi
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W Yang
Engineering

UNCONFINED COMPRESSIVE STRENGTH of COHESIVE SOIL

Project: Circle Interchange
Client: AECOM
WEI Job No.: 1100-04-01
Soil Sample ID: 24-ST-01, ST#12 (39-41ft)
Type/Condition: ST/ Undisturbed
Liquid Limit (%): NA
Plastic Limit (%): NA

Average initial height hy= 5.86
Average initial diameter d,= 2.81
Height to diameter ratio= 2,08
Mass of wet sample = 1259.60
Mass of dry sample and tare = 1052.30
Mass of tare = 13.74
Specific gravity = 2.76

(AASHTO T 208/ ASTM D 2166)

Analyst name: Ramesh KC
Date received: 10/23/2014
Test date: 11/20/2014
Sample description: Gray Silty Clay

Sand(%): NA
Silt(%): NA
Clay(%): NA

in Initial water content w = 21.28%

in Initial unit weight g= 131.67
Initial dry unit weight g; = 108.57

g Initial void ratio e, = 0.59

g Initial degree of saturation S, = 100%

g Average Rate of Strain= 1%/min

(estimated) Unconfined compressive strength q, = 1.57

Shear Strength= 0.79

1145 North Main Street
Lombard, [llinois 60148
Phone (630) 953-9928

Www.wangeng.com

(specimen)
pef
pef

tsf
tsf

Displacement (in) | Force (Ibs) | Strain (%) S;::SS
Ah F e S
0.00 0.00 0.00 0.00
0.03 20.74 0.51 0.24
0.06 32.15 1.02 0.37
0.09 4252 1.54 0.48
0.12 51.85 2.05 0.59
0.15 62.22 2.56 0.70
0.18 70.52 3.07 0.79
0.21 76.74 3.58 0.86
0.24 85.03 4.10 0.94
0.27 91.26 461 101
0.30 97.48 5.12 1.07
0.35 109.92 5.97 1.20
0.40 118.22 6.83 1.27
0.45 128.59 7.68 137
0.50 136.88 8.53 1.45
0.55 145.18 9.39 1.52 — . e |
0.60 151.40 10.24 1.57 —
0.65 151.40 109 | 1.56 NOo-0c4-9;
0.70 153.48 11.95 1.56 :
0.80 153.48 13.65 1.53 249570}
0.90 159.70 15.36 1.56 - ST v
NOTES:

Prepared by: \675*/‘1 piss V128 g

Checked by:

A‘/' f Date: ”{ 24/1 4

s:\netprojects\11000401\lab data\uc\lws_wang_cai_11000401uc_24st01s12v1 20141126.xls
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Unconfined Axial Stress v. Axial Strain
3.0 - 24-ST-01,ST#12(39-41ft)
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| safety Factor
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MSE Wall Stiff SI CL Loam Fill

(EL 577.0 feet) NB C-D Road
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Stiff to V Stiff SI CL to SI CL Loam
Soft to M Stiff CL to SI Clay

(EL 573.5 feet)

= Soft to M Stiff CL to SI Clay

do T 40 T s T T T o T N 4 T g0 g0 T e T 20 0 0T T 140 T 160
Drained Analysis at Sta. 6342+53.72, Ref Borings: 0589-B-03, 24-RWB-04, and VST-02
Layer Total Drained Drained
ID Description Unit Weight Cohesion Friction Angle
(pcf) (psf) (degrees)
1 New Fill 120 0 30 GLOBAL STABILITY: CIRCLE INTERCHANGE RECONSTRUCTION,
2 LCCF FILL 30 0 36 RETAINING WALL 24, SN 016-Z016, COOK COUNTY, ILLINOIS
3 Stiff SI CL Loam Fill 120 100 30 SCALE: GRAPHICAL APPEN DlX C-z Z:é\g::ov;ﬁss
4 Stiff to V Stiff SI CL to SICL Loam 120 100 30 -
5 Soft to M Stiff CL to SI Clay 120 0 27 Wang Lot L s0148
6 Soft to M Stiff CL to Sl Clay 120 0 27 Engineering wm?vrvr.\w:;éeng.com
7 M Stiff CL to SI Clay 120 0 27
8 Stiff CL to Sl Clay 120 80 29 FOR AECOM 1100-04-01
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New Fill
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(EL 573.5 feet)

Stiff SI CL Loam Fill

Stiff to V Stiff SI CL to SI CL Loam

Soft

to M Stiff CL to SI Clay

M stiff CL to SI Clay

Undrained Analysis at Sta. 6342+53.72, Ref Borings: 0589-B-03, 24-RWB-04, and VST-02

Layer Total Undrained Undrained

ID Description Unit Weight Cohesion Friction Angle
(pcf) (psf) (degrees)

1 New Fill 120 0 30

2 LCCF FILL 30 0 36

3 Stiff SI CL Loam Fill 120 1000 0

4 Stiff to V Stiff SICL to SI CL Loam 120 2000 0

5 Soft to M Stiff CL to SI Clay 120 530 0

6 Soft to M Stiff CL to SI Clay 120 720 0

7 M Stiff CL to SI Clay 120 910 0

8 Stiff CL to S| Clay 120 1300 0

GLOBAL STABILITY: CIRCLE INTERCHANGE RECONSTRUCTION,

RETAINING WALL 24, SN 016-Z2016, COOK COUNTY, ILLINOIS

SCALE: GRAPHICAL

APPENDIX C-1

DRAWN BY: RKC
CHECKED BY: NSB
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Bench Mark: Set "X" on east barrier wall of [-90 at € of Adams Street. Elev. 581.17.

Existing Structure: Existing Retaining Wall at Quincy Street. Constructed in 1957 under F.A.IL

Route 2. Section 0I101.6-2P. Cast-in-place concrete retaining wall on battered

timber piles that measures approximately 98°-0" at the end of Quincy Street

Notes:

1) Wall offsets are measured from the B of NB C-D
Road to the front face of precast or cast-in-place

fascia panels.

2.) C denotes Construction Joint

6.)
kink points.
7.)

Wall to be built along straight chords between

Soldier Pile section, shaft diameter, micropile diameter,

CURVE DATA

(NB C-D Road)
Prop. Curve P-NCD-NX-5

HIGHWAY CLASSIFICATION

NB C-D Road
Functional Class: Interstate
ADT: NA (2012); 17,000 (2040)

e ol ’ ) spacing and tip elevation to be determined during final design. P.I. Sta. = 6336+57.47
north of Existing Building at 728 W. Jackson Boulevard. Maximum height from 3, r genotes Expansion Joint 8.) Proposed drainage information shown is conceptual and A = 35° 13 41" (RT) ADTT: NA (2012); 440 (2040)
top of wall to bottom of footing measures 17°-0". The ropb of eX/sr/ng retaining 4.) F.F. denotes Front Face. will be determined during final design. S ; DHV: 1,680 (2040)
wall is fo be removed fo two feef below proposed groundline and buried. 5.) B.F. denotes Back Face. 9.) Micropiles shall be spaced to avoid Existing ComEd Ductbank g ) 736]22 054 ges;'gg gpeeg: ;8 m.p.;.
and maintain a two foot clear distance between the ductbank = 420 0sied speea: m.p.n.
Traffic on I-90/94 will be maintained with stage construction. and the piles. " " “ T = 432.42° One-Way Traffic
L = 837.42° Directional Distribution: 100%
No Salvage. E = 67.00°
s 395" 104" ¢ Front Face of Wall) Jackson Blvd. Abutment e = 4.20% DESIGN SPECIFICATIONS
Adams St. Abutment 104" (Measured along Front Face of Wa ackson Bivd. Abutment . e
RS £ k70 T.R. = 41 2017 AASHTO LRFD Bridge
o 1627 10%" 68°-0" 65-0" (Co;7f'/’acf 62A78) S.E. Run = 87’ Design Specifications 8th Edition
(Mechanically Stabilized Earth Retaining Wall) (CIP Wall on Micropiles) (Drilled Soldier Pile Retaining Wall) P.C. Sta. = 6332+25.05
215l 21-5" 4 Spaces at 30°-0" = 120’-0" 3 Spa. at 22'-8" = 68°-0" 5 Spaces at 3 Spaces at 30°-0" = 90°-0" P.T. Sta. = 6340+62.48 DESIGN STRESSES
| S Wall Type Transiti 15-0" = 757-0" Prop. HMLT to b EIELD UNITS
. . Q. Top of P ' ypbe iransirion rop. 0 o€ Range 14E, 3rd P.M.
Kink_Point S Eb Ot Sta. 6340+90.98 £gge of Exist.|  Wall Type Transition [ mounfed on wall SN = 5,000 psi (Micropile Grout)
Sta. 6342:10.98 [ 'Ol § lev. 598.72  Byilding Sto. 6540+22.46 Finished Grade at B.F. 3 = 3.500 psi (All other concrete)
End Wall Elev. 599.88 3o Top of Coping, Exist. fence Elev. 598.72 of Wall Elev. B ;g% . fy = 60,000 psi (Reinforcement)
Sta. 6342+53.72 | Sh Elev. G* 7o be removed \ ’ ) ' 'K/‘nk Point Beain Wall - _sIr L ‘ fy = 60.000 psi (Micropile Casing)
Elev. 60105 N e Sio. 6336785.70] Sto. 6338755.30 Q il : / ,fs:: X fu = 150,000 psi (Micropile Threadbar)
—— L - —ko _§_ Lo Elev. 589.80 K lev. 589.80 3 15 £ SOLDIER PILES
] B — t / s Sl s I = 50,000 psi (AASHTO M270 Gr. 50)
I o+ |C ET ] I C X X Top of Pile 17 —
\ — - L P | * \ PRECAST UNITS
] - L Exist._retaining A T e i Al sl s ettt it Elev. F
L - wall to be partiall R -2 N Proposed = 4,500 psi
’ p y | ¢ ¢ £ -o|lgT i Structure
— | remove Ly :; s i il
i | % ! : : . O s s o LOCATION SKETCH WALL DEFLECTION CRITERIA:
sz pzg==d========z=z=z=zz=z=z====Z======Z===Z==Z2 n I A it e e
- ; Bottom of Existing o "c Finished Grade ™ 1 Maximum total lateral wall deflection
. Bottom of Coping/ : [T nished Grade iy 1w .
O N . A
; [§ Top of Exposed Footing, Elev. 577.13 W &I of F.F. of Wall af F.F. of Wall m LEGEND: at top of wall: 1 inch.
" Panel Line, Elev. H* Bottom of Proposed : v L': Elev. C* Elev. A™ - L:,' Ex. Chain Link Fence — X — X - Ex. Gas Line —iG—
Theoretical Top of Footing. E;ev. 5;3}1; ¢ st "B "rr " '('j/' : Bottom of Fascia
; ; rop. Battere xist. Battere : E* ; i ; _
Leve/mg Pad Line, a = 4 . Exist. Estimated 4'x5° ComEd Panel, Elev. E Combined Sewer > Ex. Fiber Opf/c FO
Elev. T Micropiles Timber Piles L . or Pi
* For elevations, see Table | E xist. Abandoned Freight Tunnel, gzz;ggz: r,‘_é,gfm‘f’é’é;?g of Drilled Soldier File. 1yp- Electric E— Soil Boring -$-
on Sheet 3 of 3. Bottom of Tunnel Elev. 546.68 ! o . .
(Previously filled by others) w Ex. Storm Sewer — Existing Catch Basin O
B Adams St. Bridge (Looking East at F.F. of Wall, B Jackson Bivd. Bridge )
0589-5-0 % S.N. 016-1701 End Wall Proposed Concrete Barrier not shown for clarity.) SN, 016-1702 Prop. Storm Sewer — Proposed Catch Basin .
-B- na Wa Contract 62A78 .
N . . —_— E xisting Manhole
® v I Sta. 6342+53.72 Exist._Abandoned o I 7, Begin Wall I | Ex. ITS Cable Hsting ©
I Offset 20.73" Rt. Freight Tunnel (Prev. ro Existing ComEd Sta. 6338+55.30 | 3 Limits of Soil Reinf O Proposed Inlet —
ot Exist. Electric filled by others) b ductbank to remain Offset 18.08° Rt. I | o : AP0
Q I to be relocated ; ini Do ! I l L 8|8
— 7 area is of Exist. Retaining . Exist. Fence ) o Exist. Retired Gas I I £8(8 y 1755
ol R ‘ pprox. Limits o Wall fo be partially ro to be removed E xist. Building Line to be removed i 5|8 A2 - 0.50%
elg ™ i Reinforced Soil Mass removed b . 728 W. Jackson BNVG. 45 required L BIS
NN oA Kink Point . b Proposed st HMLT 1 I - o| “41575 9 0.50% S
S e Pt 40+ Wall Type Transition Lo Access Gale Exist. LT to Kink Point Ll I 8 [} S S o ]
S P Sta. 6342+10.98 i Q [} v
K= o0 ,/,3;77‘7&/3/ Offset 17.58° Ri.>10- 6340+90.98 be relocated on | Si5 6338+85.70 li704-5-03-" 5. S S g S S g by
:ou;%__\ i 2,70, ,//////////,/,/,__, 2,7, Offset 17 58/ /Rf 7 g top of wall Offset 17.58° Rt. i :7 - 2'4 ° 2 ¥ (>I & 8 ¥ r:; -
Ié_it?; 420000¢ Anse - /’ A A s ,/’, ’, ’,’,’, Drilled Soldier Pile, typ. Proposed [ L | S 0.50% 8 g Rle S N 3 RN i. Y 3 @
T\I\Gv\\_ ///’////////////,//// /_ Exist. R.O.W. Drain J,/_— I—:- g ﬁ ? kO; 83 Bﬂ t;"i tgg Bg GE
S a2 . . . NG Y 3 . o~
g Prop. Conc. Barrier S §€ 5 g ,0:9‘ % - O o = @ > 5 L: S :'\2 S E : o
== VED — 2 . . © & (%} 2
— o 6335700 ©|SP “F.F. of Wall 24-RWB-0F Nl QL O o3 S el o8 | PR R
e o] — B o) 0} . ﬁ O N Q| a LTJ > (=2 N R ~ |
6341+00 4 M 1] D"'Q 2l G| |y Qi Qlw
L - i S [ . - , - .
8244 +00T Exist. Fiber Obfh — ___B NB C-D Road & Increase i bl I IO Ve = 160 VC = 100
& Exist._Fiber Optic 6340+Q0 J tj_ : ol N L%), |
to be relocated L] - — s N
8243+00 Wall_Type Transition 24- RWB- Olé—) i = LW ve = 9o PROFILE GRADE
T~ PT Station : Sta. 6340+22.46 TR = 1 (B NB C-D Road)
~==_§340+62.48 ¢ Offset 17.58' Rt. | ;5241*00| / Stations 8240+ Q0=
' @ Jackson Entrance Ramp ~Increased e GENERAL PLAN
nog =] i RETAINING WALL 24 ALONG NB C-D ROAD
[ ML‘ o F.A.I. RTE. 90/94 (KENNEDY EXPRESSWAY)
| 7?? ;‘O_OL _\‘\‘@ Prop. Ramp E/\\{ff? o SECTION 2014-015 R&B-R
S - ey COOK_COUNTY
| <P B \ ﬁ o T STATION 6338+55.30 TO STATION 6342+53.72
STRUCTURE NO. 016-Z2016
USER NAME = wjeolletts DESIGNED - WJC REVISED - R SECTION conTy |46 *Re.
Tran CHECKED - JM/MDS REVISED - STATE OF ILLINOIS 90/94 2014-015 R&B-R COOK 3 1
® PLOT SCALE = 48.0000 '/ 1n. DRAWN - WJC REVISED - DEPARTMIENT OF TRANSPORTATION CONTRACT NO. 60X94
PLOT DATE = 1/3/2018 CHECKED - JM/MDS REVISED - SHEET NO. 1 OF 3 SHEETS JILLINOIS[FED. AID PROJECT




| Offset 17-7" to B & 1I-6" Varies from \/\ ! | Offset Varies 17°-7" to 207-8%" , 1"-6" Varies from \/\ !
i PGL NB C-D Road 8-10%" to 101-7" | I to 8 & PGL NB C-D Road 85'-1%" to 101-7" :
. _ | . -
8 NB C-D Road . Exist. !-—@ NB C-D Road 60" Exist. |
| Top of Parapet e ROMW. | | Top of Parapet R.OW.
! (Elev. D) B i | ! (Elev. D) B Moment Siab I
| EH E xisting fence | o | |
] I Concrete Parapet EE fo be removed | ® | /—Concrefe Parapet :
< i 2-2" Conduit —~_| /_ B | ©lg e | 2-2" Conduit —~_| |
. B NS = .
~ | \8 N i : - Q | \8 Finished grade at B.F. I
. Finished grade at B.F. EH N : X of wall (Elev. B) I
! / of wall (Elev. B) i Proposed Curb : L: I (7"50/0 afw(,‘opmg ] :
6" 3%/ and Gutter ° ev. S
Min. ! Slope Varies M and Gu I S ' Siope Varies  ©|S |
i s [ %% T i - |
i ; | | . & |
| | | NS il |
| . : X Existing Retaining Wall to be | | | = I |
- Front : I removed fo two foof below | - ) ; |
! oo : proposed ground and buried. | ! Bottom of Coping/Top | Overexcavation beyond the
. I x Geocomposite E : : . I of Exposed Panel Line | limits of structure excavation.
5 I Wall Droin : : | ™ I (Elev. H) : This area not measured for
N . : : J . I payment. |
< | 15" dee : : Q ! I I
2 | reveal, typ. : : | ° | ;::ronr | |
-~ i \\_Lightweight Cellular | o i ace ! I
R H J Concrete Fill - | S . ' 4
o I H H | = | ! |
= : : E Tow ; ; |
s I : : I gl e I Soil Reinforcement | |
g | : | A | / - |
. . : : S|l w . =
3 | E xisting Grade at : B | <l 9 | Existing Grade at _ - '
'§ | F.F of Wall (Elev. C) : : | SRR S I F.F of Wall (Elev. C) - :
= = ' — -
Exist. Ground Surface i : : 5 Exist. Ground Surface - |
-7 = |
Finished grade at F.F. - : H : Finished grade at F.F. P - |
of Wall (Elev. A) N - : : of Wall (Elev. A) - - |
__I_ ________ - R g __!_ ________ - =17 \ |
! o . | ; Y
| Varies 30 . Mj | Varies /\ﬁ%rweigm Cellular :
i S —————————— i Concrefe il /
I Geotechnical Filter Fabric ; 5 3 e . I !
| For French Drains = ggg;: of Existing o3 h \ Limits of Reinforced
. - 3 g (Elev. 577.19) RES | L
5= I Drainage - 0= B M| I 50// Mass
§ : S S R
JIS : Aggregate 5 : : :
d = z z Theoretical Top of e
e H H Leveling Pad (Elev. 1)
47" ¢ Perforated Pipe Drain M_I : : g o )
Bottom of Footing - 0.90 x "H" Min. > 8°-0 |
(Elev. 573.13)
! N TYPICAL CROSS SECTION - MSE WALL
E S Exist. Timber Pile, typ. = L ookl -
Prop. Mi ile, typ. 3 3 3 3 - H ooking Upstation)
rop. Hicroplie. yp 4 (Sta. 6340+90.98 to Sta. 6342+53.72)
CROSS SECTIONS
— —— —_—— —_
r-6" Number and spacing as I-6" RETAINING WALL 24 ALONG NB C-D ROAD
Min. required by design Min.
/ equired by desig ! F.A.I. RTE. 90/94 (KENNEDY EXPRESSWAY)
TYPICAL CROSS SECTION - CAST-IN-PLACE WALL SECTION 2014-015 R&B-R
(Looking Upstation)
(Sta. 6340+22.46 to Sta. 6340+90.98) COOK _COUNTY
STATION 6338+55.30 TO STATION 6342+53.72
STRUCTURE NO. 016- 2016
USER NAME * wjcolletur DESIGNED - WJC REVISED - R SECTION counTY | giEYs| *Re.
.I-r n CHECKED - JM/MDS REVISED - STATE OF ILLINOIS 90/94 2014-015 R&B-R COOK 3 2
ol a PLOT SCALE = 4.00 */ in. DRAWN - WJC REVISED - DEPARTMENT OF TRANSPORTATION CONTRACT NO. 60X94
PLOT DATE = 1/3/2018 CHECKED - JM/MDS REVISED - SHEET NO. 2 OF 3 SHEETS JILLINOIS[FED. AID PROJECT
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Untreated timber laggin
/~ gging

& L Chamf 3 12" deep formliner
gl . - Q L Chamfer :
N Finished grade ||’ E § N = / front face of wall | Offset Varies 17'-7" to 18-07g" | 1"-6" Varies 8°-10%" min. !
= B -, - a - ; _ 7 " 1
o Limits at F.F.of Wall\_ |- . °S S SRR S fe oo s |~ fo B & PGL NB C-D Road to 1I'-9%" max. |
veole of CLSM . - N . T . ~—— 8 NB C-D Road Exist, ROW & I
A RECPRRER. / r N " S g . . . Wt X X Top of Parapet Exist. Building :
. a . a4 Q -~ o T
Granular or solid flux EE K7 x Q g Soldier pile* 5 _ _ RN _ I (Elev. D) T (728 W. Jackson Blvd.) |
filled headed stud $ P E, N J [ N M | . Concrete Parapet |
conforming to Article 1 -V < i = 5 . a e . | /_ Watch existin a |
1006.32 of the Standard |} 1 E g 1 Drainage et I = e S 2-2" Conduit —_| gich existing grage |
Specifications. ' il ST S , som ? 1o UK N * : - Finished grade at B.F. \ |
Automatically end welded. |73 =N : L aggregare AN == 7 I Existing Grade at \8 of wall (Elev. B) |
REPRANDY. ° R (N ' F.F of Wall (Elev. C)
IRES = 3 Lonb. Soldier pile* \__Untreated | |
Ib* Deep AR \‘\-.\ 3 Geotechnical filter i :: : timber lagging 6" |
Firm/me,, J' TN fabric for £ Geocomposite Min. — |
Lo o RN IR french drains 15 wall drain | N = e |
1 a a o N . = S
4 . P 4" ¢ Perforated | B = 7 £ ol |
RIS S| dram pipe . n, CONSTRUCTION JOINT DETAILS : =g "0 op_of_piie |
front race == IN & PP PIPE_UNDERDRAIN DETAIL I Elev. F) |
9 et 6" Hollow bulb dumbbell -
9 a9 . - |
Panel : R \ Qi\j AT SOL DIER P]LE type nonmetallic water seal Concrete nails (flat head C.S.) f':: Exist. Ground Surface F ? |
Geocomposite |4 ..« L. Untreated N Finished orade Geocomposite (6" from top of wall to " Tong o 12" cfs. verfical, R ! B B |
wall drain T TR fimber lagging S g wall drain bottom) 3| 1" Chamfer L . 9 | 1" deep |
j e 2 at F.F. of Wall ) Untreated timber o A h \ 1" deep formliner o ! revedl, Typ. |
:‘ 4 ' 4 v ] : " lagging - = ? PJ.F_\ / front :"ace of wall Jn ' Unrrfeared timber |
4 % o o - SR IS S L SRR | /4 A - " | Front lagging |
v d N g sl « - - e - o | face < s :
<i e N Sl N ’ o '_Z s g | 34”¢X6H 9§ |
o A : . N . N a . S Thear <fude S
i — "y E‘é’, = > . IS | Shear siuds Geocomposite § g |
Ao E— : glse Q T T . Jo T T 2 . wall drain N
P Q TR Sied NN B | Y BN : : = I RS
e <, Jr0O) K TIEs 5 s : e s sl |
Chip away controlled L1 ] 4 JR\ Geotechnical filter fabric RS L B 1. | Finished grade at F.F. o 5
low strength mix fo place |4+ 4 * . ] i X< for french drains J "L XSS 0 : | of Wall (Elev. A) — Soldier Pile |
timber lagging and expose e ' Drainage 1= 1" 4" ¢ Perforated | |
front f f soldi fle |4« -« aggregate pa— 3
ront Toce of soldier pie TR 99769 drain pipe Soidier pile™ g4’ Untreated | vories - Back Tace |
L _a a Soldier pi/e* PIPE UNDERDRA]N DETAIL Geocomp'o.sire timber lagging IT o :
SECTION B-B BETWEEN SOLDIER PILES wall drain ~ | Limits of CLSM and |
e == EXPANSION JOINT DETAILS N soil removal ror |
TABLE 1 - WALL ELEVATIONS G ) w | lagging installation |
Bottom of fascia %\ W |
Station Offset Elevation A | Elevation B | Elevation C | Elevation D | Elevation E | Elevation F | Elevation G | Elevation H | Elevation I | Wall Type panel (Elev. £) :: :: g"g |
Elevation A- Finished Grade at Front Face of Wall N 1 I 5 |
6338+55.30 18.08" Rt. 573.70 585.27 583.38 589.80 571.70 583.77 - - Elevation B- Finished Grade at Back Face of Wall Pipe Underdrain | " 2SS F———-
6338+85.70 | 17.58’ Rt. | 574.25 585.06 581.93 589.80 572.25 | 583.56 - - Elevation C- Existing Grade af Front Face of Wall for Structures, 4 meoo A |
N , N N Elevation D- Top of Parapet Qs | |
6339+16.09 17.58" Rt. 574.97 584.89 580.41 589.680 5r2.97 583.39 Elevation E- Bottom of Fascia Panel :: :: % % | |
x| 6339+46.48 | 17.58 Rt. | 575.71 585.04 580.50 589.80 573.71 583.54 - - Elevation F- Top of Pile a8 |
**| 6339+46.48 17.58" Rt 575.71 585.04 580.50 591.58 573.71 583.54 - - E/evafljon G- Top of COP/‘ng_ ) % - > /I
«| 6339+6168 | 17.58' Rt. | 576.09 | 585.64 | 580.33 591,58 574.09 | 584.14 - - Drilled gev"”f’” #1- Bottom of Coping / Top of Exposed Panel Line
evation I- Theoretical Top of Leveling Pad
xx| 6339+61.68 | 17.58° Rt. | 576.09 585.64 580.33 593.37 574.09 584.14 - - Soldier * Elevations just fo the right of joint TYPICAL CROSS SECTION - SOLDIER PILE WALL
x| 6339+76.88 | 17.58" Rt. 576.43 586.38 580.20 593.37 574.43 584.88 - - Pile *x Elevations just to the left of joint (Looking upstation)
«x| 6339+76.68 | 17.58" Rt. | 576.43 | 586.38 | 580.20 | 595.5 | 574.43 | 564.88 - - Wall (Sta. 6338+55.30 fo Sta. 6340+22.46)
*| 6339+92.07 17.58" Rft. 576.71 587.52 580.26 595.15 574.71 586.02 - - 4-0"
**x| 6339+92.07 17.58" Rt 576.71 587.52 580.26 596.93 574.71 586.02 - - 16" 2r-g
. . . . ] .
*| 6340+07.27 17.58" Rt 576.95 59113 579.92 596.93 574.95 589.63 - - gz/(zgvﬂ;z iicggn;/eﬁig'n(ggmde;;;gngzng:?;gg
*x| 6340+07.27 17.58" Rft. 576.95 591.13 579.92 598.72 574.95 589.63 - - Front F ]
x| 6340+22.46 | 17.58" Rr. | 57715 | 594.05 | 579.64 | 59872 | 57543 | 592.55 - - oF
*x| 6340+22.46 17.58" Rft. 577.13 594.05 579.64 598.72 - - - - )
6340+45.43 17.58" Rft. 577.39 594.17 578.91 598.72 - - - - CIP §
6340+68.31 17.58" R, 577.58 593.80 578.65 598.72 - - - - Wall SU
- - - - B _ | _{©o
*| 6340+90.98 17.58" Rft. 577.59 593.57 578.44 598.72 ;-r DRILLED SOLDIER PILE WALL DETAILS
*x| 6340+90.98 17.58" Rft. 577.59 593.57 578.44 598.72 - - 592.05 590.30 574.09 H
© RETAINING WA 4 ALONG N -D ROA
6341+20.98 17.58" Rft. 577.34 593.26 577.54 598.72 - - 592.05 590.30 573.84 :: N E INING LL 2 LONG NB C-D ROAD
6341:50.98 | 17.58' Rt. | 577.01 | 592.94 | 577.24 | 598.72 : : 592.05 | 590.30 | 573.51 1 F.A.I. RTE. 90/94 (KENNEDY EXPRESSWAY)
6341+80.98 | 17.58' Rl. | 576.79 | 592.63 | 577.14 598.72 - - 592.05 | 590.30 | 573.29 JSE I \ 20" 0 bt SECTION 2014-015 R&B-R
x| 6342+10.98 | 17.58" Rt. | 576.72 | 594.27 | 57709 | 598.72 - - 592.05 | 590.30 | 573.22 o A Jofbo COOK COUNTY
a e
*x| 6342+]0.98 17.58" Rf. 576.72 594.27 577.19 599.88 - - 593.72 591.97 573.22 STATION 6338+55.30 TO STATION 6342+53.72
x| 6342+32.34 | 19.16" Rt. | 576.77 595.78 577.59 599.88 - - 593.72 591.97 573.27 PARAPET DETAIL AT HMLT TR T = 2
*x| 6342+32.34 19.16" Rft. 576.77 595.78 577.59 601.05 - - 595.22 593.47 573.27 S UCTURE NO. 0I6-Z016
6342+53.72 20.73" Rt. 576.87 597.30 577.74 601.05 - - 595.22 593.47 573.37
USER NAME = wjeolletts DESIGNED - WJC REVISED - Rt SECTION conTy |46 *Re.
Tra n CHECKED - JM/MDS REVISED - STATE OF ILLINOIS 90,94 2014-015 R&B-R COOK 3 3
® PLOT SCALE = @:2 "/ 1n. DRAWN - WJC REVISED - DEPARTMENT OF TRANSPORTATION CONTRACT NO. 60X94
PLOT DATE = 1/3/2018 CHECKED - JM/MDS REVISED - SHEET NO. 3 OF 3 SHEETS JILLINOIS[FED. AID PROJECT
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BY

SURVEYED
PLOTTED
AREAS

AREAS CHECKED

FINAL
SURVEY

NOTE BQOK | TEMPLATE

NO

DATE

BY

SURVEYED
PLOTTED
AREAS

AREAS CHECKED

SURVEY
NOTE BOOK | TEMPLATE

ORIGINAL

NO.

605 605
B
600 JACKSON NB 600
ENTRANCE
|
I—\ z
595 ﬂ o 595
ot o o oo Lo oo eSS e e e e oL e E e e e e e
1 2 Ran
S
590 o 590
A S
585 L o 585
VaRi |
3 / |
580 NB CD ROAD I 580
___I \j‘\x // \\\1\ ), /r//:n o |
R Saad ot AU iy o e “iZEE\\:k—T%_ BaSaas Sammssmems see= == = 1SRN LSS 42;?!_ 575
= T T R 207
B SRt g o i ey Smmennn e et = EiSasmced SassEE e gy
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WANG, J., XU, Z., AND WANG, W., 2009, Wall and ground movements due to deep excavations in Shanghai soft soils
Journal of Geotechnical and Geoenvironmental Engineering, v. 136, p. 985-994.
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IDOT Retaining Wall Planning, Design & Construction Process:

The Illinois Department of Transportation (IDOT) utilizes the following process to
evaluate, select, design, and construct economical, long-lasting retaining walls. The
Bureau of Bridges and Structures (BBS) develops, reviews, evaluates, and approves
various submittals and plans for retaining walls based on feasibility, economy, design,
construction, maintenance and serviceability.

Site Investigation

After an initial project study determines the potential need for a retaining wall, a site
investigation is required to identify any site constraints, conditions, or other parameters
that are relevant to the design or construction of the proposed retaining wall. This
investigation should explore potential wall locations as well as the geographical area
around the proposed wall which may be impacted by the wall construction - including
adjacent areas or facilities beyond IDOT ROW. Any roadways, structures, facilities, or
utilities, above or below ground, should be identified and evaluated. Any questionable or
failed ground slopes should be documented. Also, future construction within the area
which may impact the proposed wall should be considered. Sufficient cross sections
should be developed at intervals that adequately depict the proposed retaining wall
critical design sections, and terrain features, as well as infrastructure above and below the
ground surface in the area of the retaining wall.

Subsurface Investigation

A geotechnical subsurface exploration is necessary to investigate the foundation soils
supporting the retaining wall, as well as in front of, and behind the wall. A complete and
thorough boring program according to IDOT Geotechnical Manual policies is critical to
obtain all of the soil strengths and other necessary parameters during sampling. In some
cases, laboratory tests may be required to determine more accurate design parameters of
the soils at the site.

Wall Type Study and Structure Geotechnical Report

A Retaining Wall Type Study and a Structure Geotechnical Report (SGR) are developed
in coordination by the structural engineer and the geotechnical engineer. The Retaining
Wall Type Study should consider the various wall types and configurations being
investigated, including the “no-wall” alternate. Applicable wall loadings should be
identified, which may include traffic, railroad, impact, adjacent structures, ground slopes,
various attachments, or other vertical or lateral loads. The earth pressures from the
retained soils are generated along with any hydrostatic pressures, if applicable. Any
project design criteria and parameters that may control the wall type and location based
on the surrounding facilities are identified. These various design parameters are
evaluated to determine the options for foundation or wall support, structural feasibility,
and the overall acceptability of lateral (deflection) and vertical (settlement) deformations.
The SGR should contain any relevant information related to surcharge loadings that
should be included in the design, and discuss the wall’s potential impact on any adjacent
existing or proposed infrastructure, in order to ensure that the design engineer is aware of
any potential issues. Typically, project design criteria or limitations are set for a
maximum allowable wall deflection of up to 1.0% of the exposed wall height, if the wall




IS not supporting sensitive structures or facilities. For walls supporting sensitive
structures, the maximum allowable wall deflection should be limited to 0.5% of the
exposed wall height, or less as required, to prevent detrimental effects on adjacent
structures or facilities. A wall feasibility analysis determines wall and foundation types,
and if the foundation soils have the required bearing capacity and sliding resistance, and
determines preliminary structural members sizes and capacities. The wall stability should
be evaluated for the various phases of construction including temporary, staged, and final
conditions. A wall construction cost estimate for the various feasible alternates should
also be included.

Type, Size & Location Plan

Based on the Retaining Wall Type Study and Structure Geotechnical Report, the most
cost effective and appropriate wall type should be carried forward into the development
of the structure Type, Size, and Location (TSL) plan. The feasibility of the selected wall
type is checked in relation to economy, design, construction, maintenance and
serviceability with the items from the Retaining Wall Type Study and Site Investigation
phase. The design feasibility is checked for bearing capacity of foundation soils or
piling, global stability, sliding/lateral pile resistance/passive pressure, acceptable
eccentricity, allowable deformation, and material deterioration resistance. The wall
design criteria and serviceability parameters are determined in relation to settlement and
deflection limits, as well as, the wall’s effects on adjacent structures, buildings, utilities,
underground structures, etc. A TSL drawing containing Plan and Elevation views of the
proposed wall layout with all dimensions, offsets, and stations, as well as representative
sections through the retaining wall should be shown. All of the various existing and
proposed structures, buildings, utilities, underground facilities, roadways and topography
features are also provided. The TSL shows the project information, design methods,
stresses, loadings, specifications and codes. The TSL also indicates existing and
proposed ground lines and locations of all design and construction constraints including
ROW limits, temporary and permanent easements, and overhead power lines, along with
the temporary retention systems or ground slopes. The TSL should include adequate
drainage features to meet design and maintenance requirements, and should indicate any
special backfill types or construction concerns. Notes for any unique construction
sequence or staging details should also be listed. The TSL will show the proposed
allowable wall deflection criteria with a note indicating “Maximum total lateral wall
deflection at top of wall: xx inch.”

The structure TSL and SGR are submitted to BBS and reviewed concurrently by the
Project Planning Unit and the Foundations & Geotechnical Unit. Between the two units,
the various parameters of the selected wall type are evaluated for structural adequacy,
feasibility, economy, design, construction, maintenance and serviceability.

Plan Development Outline

After the approval of the TSL plan, a Plan Development Outline (PDO) is prepared by
the structural engineer, and if necessary, in conjunction with the geotechnical engineer.
The PDO provides a general overview of the proposed design procedures, plans and
specifications. It also describes the proposed methods of analysis and identifies any
special checks that may be required. Design criteria, such as maximum wall deflection




and settlement of the proposed wall, is documented along with any additional comments
on the design and construction of the wall and its effect on any sensitive structures in the
area. Details of constructability for the different construction stages are addressed along
with an evaluation of the movement to verify the effects of the wall design to structures
behind the wall. The PDO contains a preliminary list of pay items, plan sheets, general
notes, and proposed special provisions required for the particular wall project. The PDO
is reviewed for approval by the BBS Design & Construction Review Unit.

Final Plans

Detailed Design Plans are developed for the proposed retaining wall in accordance with
the approved SGR, TSL and PDO. The final structural and geotechnical design capacity
of the retaining wall is completed and detailed in the final design plans and
specifications. The design plans should include details for the permanent wall and any
temporary walls, slopes, or other construction considerations. Adjacent structures or
facilities that are sensitive to, or relevant to, the proposed wall construction should also
be shown on the plans. All necessary special provisions, specifications, pay items and
quantities are also included in the final plans. The design plan package is reviewed for
approval by the Design & Construction Review Unit and the Foundations and
Geotechnical Unit. The final plans, special provisions, and other contract documents are
posted for Letting of the project. Although it is not considered a contract document, the
SGR is also made available to Contractors for their information only.

Construction Phase

After the Letting and a Contractor has been awarded, the project goes to construction.
During the construction phase, steps are taken to ensure conformance with the contract
documents. IDOT District and consultant construction inspection personnel are on-site to
oversee and inspect the construction of the structure to be in conformance to the contract
requirements within the site constraints. In addition, various Contractor submittals
(expected or required submittals, and any unexpected submittals, as required) for the
construction means, methods, temporary works, etc. as required to construct the wall per
the contract requirements are reviewed and approved by the District, the BBS, the
Engineer of Record, and/or other local or regulatory agencies, as required. These
contractor plans and submittals are reviewed and approved for overall structural
adequacy and conformance to the contract requirements.

In all, it is the Department’s objective and policy to locate, select, design, and construct
retaining wall structures that meet the project and site requirements or conditions; that are
structurally adequate, safe, and economical to build and maintain; and that are as
unobtrusive to surrounding existing or proposed facilities and infrastructure as possible.



CHI1cAGO DEPARTMENT OF TRANSPORTATION
CITY OF CHICAGO

Memorandum
To: CDOT Bridge Designers, Consultants, and Contractors
From: Luis D. Benitez, P.E., S.E. - Chief Bridge Engineer W
Subject: Deflection Criteria Policy for Soil Retention Systems
Date: April 4, 2016

All the following deflection requirements shall be met for soil retention systems in the City of
Chicago.

The maximum deflection of a permanent soil retention system shall be 1% H (of the
retained height) but not greater than 1-inch.

The maximum deflection of a temporary soil retention system shall be 1.5% H (of the
retained height) but not greater than 2-inches.

When the excavation (temporary or permanent) is within 1:1 (V:H) of an adjacent
structure (bridge/building/roadway, etc.) the deflection of the Soil Retention System shall
be limited to 1/4".

When the excavation (temporary or permanent) is within 1:1.5 (V:H) of an adjacent
structure (bridge/building/roadway, etc.) the deflection of the Soil Retention System shall
be limited to 1/2".

When the excavation (temporary or permanent) is within 1:2 (V:H) of an adjacent
structure (bridge/building/roadway, etc.) the deflection of the Soil Retention System shall
be limited to 1".

Please contact Luis D. Benitez, P.E., S.E. at Luis.Benitez@CityofChicago.org or at (312) 744-
5807 for any questions pertaining to this policy.

30 NORTH LASALLE STREET, SUITE 1100, CHICAGO, ILLINOIS 60602
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