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11. Abstract

A new, two-span structure will be constructed as a bypass ramp from Southbound 1-90/94 to Taylor
Street extending over both directions of 1-290. The Taylor Street Bypass will have a stub-type north
abutment with two solid wall piers; Pier 11 is shared with the WS Ramp Bridge (SN 016-1715). The
back-to-back length will measure 151.2 feet and the out-to-out width will measure 29.2 feet.

Fill materials encountered at the bridge site are made up of medium dense granular soils. Beneath the
fill, the borings encountered about 30 to 40 feet of very soft to medium stiff clay overlying stiff to
hard silty clay. The deeper foundation soils include medium dense silt, hard silty clay loam and very
dense silty loam resting on top of strong, good quality dolostone, which was encountered about 90 to
100 feet below existing grade. The site classifies in the Seismic Class D and is in Seismic
Performance Zone 1.

New MSE retaining walls will be constructed to support the north approach embankment behind the
abutment. The approach pavement settlement and global stability will depend on the type, height, and
geometry of these new retaining walls; these issues will be discussed in separate retaining wall SGRs.

The proposed abutment and piers could be supported on drilled shafts founded in the hard silty clay
loam, very dense silty loam, or socketed into the bedrock. For shafts founded in the silty clay loam or
silty loam, we estimate factored resistance of 400 to 1700 Kips for 3 to 4-foot diameter bases. For rock
sockets, we estimate factored resistance of 2,20 to 4,000 kips. Minor downdrag loads should be added
to the factored loads at the north abutment shafts due to the relatively large anticipated settlement of
the approach and retaining walls.

A number of temporary excavations will likely be required to remove existing facilities and construct
the new bridge abutment and piers. The design of temporary support systems should include the pay
item Temporary Soil Retention System.
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1.0 INTRODUCTION

This report presents the results of our subsurface investigation, laboratory testing, and geotechnical
evaluations for the design and construction of the new Taylor Street Bypass Ramp Bridge linking
Southbound Interstate 90/94 with the West-South (WS) Connector Ramp from Westbound Interstate
290 (WB 1-290) to Southbound Interstate 90/94 (SB 1-90/94) within the Circle Interchange in Chicago,
Cook County, Illinois. A Site Location Map is presented as Exhibit 1.

1.1 Proposed Structure

Wang Engineering, Inc. (Wang) understands AECOM envisions a new, two-span structure supporting
the bypass ramp. The structure will have an abutment at the north end as it exits SB 1-90/94 and will
connect to the WS Ramp (SN 016-1715) at Pier 11. The structure will have a stub type abutment and
two solid wall piers, supported on deep foundations. The bridge will have a back-to-back length of
151.2 feet; from north to south, the spans will measure 62.8 and 83.9 feet. The out-to-out bridge width
will measure 29.2 feet to accommodate one 16-foot wide lane, one 6-foot wide shoulder, one 4-foot
wide shoulder, and two barriers.

The abutment will be constructed atop a new approach embankment supported on each side by
mechanically-stabilized earth (MSE) walls. Based on the TSL plan, we estimate the approach
embankment and associated walls will have maximum exposed heights of about 18 to 20 feet measured
from the existing ground surface at an elevation of approximately 579 feet to the top of the proposed
abutment at approximately 599 feet. Temporary excavations will require Temporary Soil Retention
Systems for support.
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The purpose of our investigation was to characterize the site soil and groundwater conditions, perform
geotechnical analyses, and provide recommendations for the design and construction of the
foundations.

1.2 Existing Structure

The proposed structure is part of the Circle Interchange reconstruction and will be a new bypass; there
IS no existing Taylor Street Bypass structure. The Circle Interchange is currently a system of numerous
ramps, embankments, and expressways that are scheduled for complete renovation.

2.0 SITE CONDITIONS AND GEOLOGICAL SETTING

The site is located within the City of Chicago. On the USGS Chicago Loop 7.5 Minute Series map,
the bridge is located in the NW¥: of Section 16, Tier 39 N, Range 14 E of the 3™ 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 site is situated within the northern section of the Chicago/Calumet lacustrine plain (Chrzatowsky
and Thompson 1992). The flat, lakeward-sloping surface is a wave-scoured groundmoraine covered by
thin and discontinuous offshore lacustrine silt and clay (Willman 1971).

At the proposed bridge location, a number of existing ramps cross the alignment, converging and
diverging with 1-90/94 while crossing over 1-290. The elevation along the existing ground surface
adjacent to 1-290 varies between about 578 to 582 feet, whereas 1-90/94 immediately to the east was
constructed within a minor cut. The existing CTA facilities also run between the two directions of I-
290 and sit about 10 to 20 feet below the 1-290 elevation. This area is supported on both sides by
concrete cantilever retaining walls immediately adjacent to 1-290.
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2.2 Surficial Cover

Within the project area, a more than 75-foot thick, Wisconsinan-age glacial 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 underlined by the pebbly
silty clay loam to silty loam diamicton of the Yorkville Member of the Lemont Formation, known
informally as the Chicago “hardpan.”

The Equality Formation is characterized by low strength, medium to high plasticity, and medium to
high moisture content. The underlying Wadsworth Formation is characterized by low plasticity,
medium to low moisture content, medium to very stiff consistency, poor permeability, and low
compressibility. The Yorkville Member 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 rest unconformably over a 350-foot thick Silurian-age
dolostone. The top of bedrock may be encountered at elevations lower than 500 feet or 75 to 100
feet below ground surface (bgs). 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 throughout the Circle Interchange area.

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 or
inferred at depths deeper than 90.0 feet bgs or an elevation of 488 feet, within or close to the range
predicted based on published geological data.
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3.0 METHODS OF INVESTIGATION

The following sections outline the subsurface and laboratory investigations performed by Wang.

3.1 Subsurface Investigation

The subsurface investigation, performed by Wang between March and July 2013, consists of three
structure borings, designated as 1705-B-11, 2081-B-03, and 2081-B-04. The borings were drilled from
elevations of 578.7 to 581.4 feet to depths of 85 to 104 feet bgs. The as-drilled northings, eastings, and
elevations were surveyed by Dynasty Group, with stations, and offsets provided by AECOM. The
boring locations are presented in the Boring Logs (Appendix A) and in the Boring Location Plan
(Exhibit 3).

A truck-mounted drilling rig, equipped with solid stem augers and mud rotary equipment, was used to
advance and maintain an open borehole. 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 thereafter. Samples collected from each interval were placed in sealed
jars for further examination and testing. NWD4-size bedrock cores were collected from Boreholes
1705-B-11 and 2081-B-03 in 10-foot runs.

Field boring logs, prepared and maintained by a Wang geologist, include lithological descriptions,
visual-manual soil classifications (IDH Textural Classification), results of Rimac and/or pocket
penetrometer unconfined compressive strength tests, and results of Standard Penetration Tests (SPT)
recorded as blows per 6 inches of penetration. The bedrock cores were described and measured for
recovery and Rock Quality Designation (RQD).

Groundwater observations were made during and at the end of drilling operations. The boreholes were
grouted immediately upon completion.

3.2 Laboratory Testing

Soil samples were tested in the laboratory for moisture content (AASHTO T-265). Atterberg limits
(AASHTO T 89/T 90) and particle size (AASHTO T 88) analyses were performed to classify selected
samples. Field visual descriptions of the soil samples were verified in the laboratory and the tested
samples were classified in accordance with the IDH Textural Classification chart. Laboratory test
results are shown in the Boring Logs (Appendix A) and in the Laboratory Test Results (Appendix B).
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40 RESULTS OF FIELD AND LABORATORY INVESTIGATIONS

Detailed descriptions of the soil conditions encountered during the 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

The borings were drilled adjacent to and through the existing 1-290 shoulders. The pavement sections
include 14 inches of asphalt pavement overlying either 11 inches of concrete or 4 inches of crushed
stone aggregate. The boring drilled off the shoulder encountered 8 inches of crushed stone aggregate
along the surface.

In descending order, the general lithological succession encountered beneath the pavement or
aggregate surface includes 1) man-made ground (fill); 2) very soft to medium stiff clay to silty clay; 3)
stiff to hard silty clay and silty clay loam; 4) medium dense silt; 5) hard silty clay loam and very dense
silty loam; 6) very dense gravelly sandy loam; and 7) strong, good quality dolostone.

(1) Man-made ground (fill)

The existing embankments are made up of 5 to 15 feet of loose to medium dense, gray and light brown
aggregate and gravelly sand. The fill has N-values of 8 to 30 blows per foot and moisture content
values of 5 to 14%. The fill material is about 7 to 10 feet deeper at Boring 2081-B-04 due to a likely
removal and replacement of poor soil during the construction of either eastbound 1-290 or the Halsted
Street Bridge.

(2) Very soft to medium stiff clay to silty clay

At elevations ranging from 571 to 576 feet, the fill rests on top of about 30 to 40 feet of very soft to
medium stiff, gray clay to silty clay. The top 10 to 15 feet of this layer has an average unconfined
compressive strength (Q,) value of about 0.5 tsf and moisture content values averaging 19%. The
middle 15 feet is very soft, with Q, averaging less than 0.3 tsf and moisture content values averaging
27%. The bottom 10 feet grades back to medium stiff, with an average Qu value of 0.7 tsf and moisture
content value of about 21%.
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(3) Stiff to hard silty clay to silty clay loam

The very soft to medium stiff clay to silty clay is underlain by 15 to 20 feet of stiff to hard, gray silty
clay to silty clay loam. The Q, values range between 1.0 and 6.0 tsf with an average of about 3.0 tsf
and moisture content values range from 13 to 21% with an average of 17%. Laboratory testing on a
sample of this soil layer from Boring 1705-B-11 shows a liquid limit (L) value of 37% and a plastic
limit (P.) value of 17%.

(4) Medium dense silt

At elevations ranging from 522 to 524 feet, the borings encountered a thin, 5-foot thick layer of
medium dense, gray silt. This soil has an N-value of 9 to 27 blows per foot and a moisture content of
17 to 29%. Due to the decreased strength and increased moisture of this layer relative to the silty clay
and silty clay loam above, we recommend advancing deep foundations through this soil layer to the
material below.

(5) Hard silty clay loam and very dense silty loam

Beginning at elevations of about 517 to 519 feet, the borings advanced through hard, gray silty clay
and very dense silty loam. The clayey soils in this layer measured N-values of 51 to 62 blows per foot,
Qu values greater than 6.0 tsf, and moisture content values of 15 to 23%. The silty loam has noticeably
higher N-values, generally encountering spoon refusals, and has lower moisture content values of 10 to
15%.

(6) Very dense gravelly sandy loam

Immediately above the bedrock, Borings 2018-B-03 and 1705-B-11 both encountered very dense, gray
gravelly sandy loam with dolostone fragments and cobbles. Sampling resulted in spoon refusals after 3
to 6 inches.

(7) Strong, good quality dolostone

Borings 2018-B-03 and 1705-B-11 confirmed the top of sound bedrock at elevations of 487 and 489
feet with 10-foot long bedrock cores. The coring revealed strong dolostone of good rock quality having
RQD values of 72 to 82%. Strength testing on cores from Boring 1705-B-11 measured uniaxial
compressive strength values of 8,400 to 9,700 psi.

4.2  Groundwater Conditions
Groundwater was encountered during drilling within the gravelly sand below an elevation of about 525
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feet. At the completion of drilling, the groundwater levels measured as low as 500 feet and as high as
575 feet. For design purposes, the gravelly sand and any other granular materials encountered below
525 feet, should be considered water-bearing and should be accounted for during the design and
construction of the foundations. One piezometer test conducted near the structure, designated as 1703-
PZ-01, shows an average water table elevation at 553.0 feet.

4.3  Seismic Design Considerations

The seismic site class has been determined in accordance with the IDOT All Geotechnical Manual
Users (AGMU) 9.1 method of analysis. The soils within the top 100 feet have a weighted average S, of
1.42 kst (AASHTO 2012; Method C controlling), and the results classify the site in the Seismic Site
Class D in accordance with the IDOT method. The analysis has been performed for shaft foundations
with minimum diameters of 36 inches. Smaller diameter shafts or driven piles may have more
conservative seismic design parameters. The project location belongs to the Seismic Performance Zone
1. The seismic spectral acceleration parameters recommended for design in accordance with AASHTO
(2012) are summarized in Table 1. The factor of safety (FOS) against liquefaction for the bridge site is
greater than the AASHTO-required value of 1.

Table 1: Seismic Design Parameters

Spectral Spectral

Acceleration Acceleration Site Class Design Spectrum
Period Coefficient” Factors for Site Class D?
(sec) (%9 (9

0.0 PGA =42 Fpa= 16 A,=6.6

0.2 Ss=9.0 F.=1.6 Sps=14.4
1.0 S]_: 3.6 FV= 24 SD1= 8.5

1) Base spectral acceleration coefficients from AASHTO (2012)
2) Site Class D values to be presented on plans (A; = PGA*Fga; Sps= Ss*Fa; Spi= Si*Fy)

5.0 FOUNDATION ANALYSIS AND RECOMMENDATIONS

Geotechnical evaluations and recommendations for the approach embankment, approach slab, and
structure foundations are included in the following sections. A new, north stub abutment is shown on
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the current TSL plan, dated July 17, 2017. The abutment will be constructed above and behind new
MSE walls on each side with maximum heights of about 20 feet. This structure shares Pier 11 with the
proposed West-South (WS) Ramp Bridge, SN 016-1715. We recommend supporting the abutment and
piers on drilled shafts.

5.1 Approach Embankments and Slabs

Wang will address settlement and global stability for the north approach embankment and approach
slabs in the individual retaining wall SGRs. We anticipate the 20-foot fill section required along the
wall will undergo long-term consolidation settlements and the foundation soils will require ground
improvement to meet the IDOT-required factor of safety (FOS) for global stability.

5.1.1 Settlement

The ramp grading behind the abutments will include significant changes by both cut and fill sections.
We anticipate fill heights could reach as high as 25 feet above existing grade, and would induce long-
term consolidation settlement on the order of 6 to 10 inches. At the north abutment the settlement will
induce negative skin friction along the sides of the drilled shafts through the length of the very soft to
medium stiff silty clay (Layer 2); these structural losses are discussed in in Section 5.2. We anticipate
the foundation soils will require improvement prior to fill placement; alternatively, lightweight fill and
deep foundation options will also be explored. These evaluations will be provided in SGRs for the
individual retaining walls.

5.1.2 Global Stability

The retaining walls proposed along the approach embankments will likely require ground improvement
to achieve an FOS of 1.5 against global instability. When updated ramp wall geometries are available,
the slope stability analysis will be performed and the evaluations provided in the retaining wall SGRs.

5.2 Structure Foundations

Wang recommends supporting the abutment and piers on drilled shafts. The shafts could be supported
within the very dense silty loam or socketed into the bedrock. Due to noise and vibration concerns, we
do not recommend the use of driven piles.

Preliminary structure loads, provided by HBM Engineering Group, show a total north abutment

factored load of 801 kips, a total Pier 1 factored load of 1697 kips and a total Pier 11 load of 1012 Kips.
The Pier 11 loading does not include the loading from SN 016-1715, which shares Pier 11 to the east.
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5.2.1 Drilled Shafts

The foundations for the abutments and piers could be supported on drilled shafts. The borings
encountered 15 feet or more of very dense silty loam at elevations below 515 feet. We estimate the
shafts could be established within this soil layer (Layer 5). Alternatively, the shafts could be socketed
into the bedrock encountered at an average elevation of about 488 feet.

Shafts bearing on intermediate geomaterials with either N-values greater than 50 blows per 6-inches of
penetration or Q, values greater than 5.0 tsf should be designed for an end bearing resistance factor
(dstar) OF 0.55 (AASHTO 2014). We estimate the abutment and Pier 1 shafts established within the low
moisture, very dense silty loam should be designed based on a nominal unit base resistance of 60 ksf
and a factored unit base resistance of 33 ksf. The Pier 11 shafts should be designed based on a nominal
unit base resistance of 45 ksf and a factored base resistance of 25 ksf. The Rg, Ry, and estimated base
elevations are summarized below in Table 2 for 3-, 4-, and 6-foot diameter base.

We estimate the settlement of the shafts will be less than 0.5 inch; however the settlement of the north
approach and retaining walls may induce some downdrag loading along the sides of those shafts. The
use of the temporary casing, required to prevent the possibility of shaft squeeze (Section 6.5), will
remold the soft clayey soils along the shaft wall and makes assessing the resulting friction highly
variable and unpredictable. To evaluate the potential downdrag loading along the shaft we assume the
full, average Qy value of the layer. Furthermore, the shaft capacities provided in Table 2 are calculated
for end bearing only and, therefore, there is no geotechnical resistance loss. To account for the potential
downdrag, we recommend adding an additional 110 kips of factored load to the structural load of 3-
foot diameter north abutment shafts, 127 kips to 3.5-foot diameter shafts, and 145 kips to 4-foot
diameter shafts.

Table 2: Estimated Resistances and Base Elevations for Shafts in Very Dense Silty Loam

Shaft Nominal Nominal Factored Total Estimated
Structure ~ Cap Base Unit Base Base Shaft Resistance Shaft Shaft Base
Unit Elevations  Resistance Diameter Resistance, Available, Length Elevation
RN RF
(feet) (ksf) (feet) (kips) (Kips) (feet) (feet)
3 424 233 82 509
North
Abutment
(1705-B- 591 60 4 754 415 82 509
11)
6 1696 933 82 509
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Shaft Nominal Nominal Factored Total Estimated
Structure Cap Base Unit Base Base Shaft Resistance Shaft Shaft Base
Unit Elevations  Resistance Diameter Resistance, Available, Length Elevation
Rn Re
(feet) (ksf) (feet) (Kips) (Kips) (feet) (feet)
3 424 233 68 509
Pier 1
(2081-B- 577 60 4 754 415 68 509
03)
6 1696 933 68 509
3 320 176 66 508
Pier 11
(2081-B- 574 45 4 565 311 66 508
04)
6 1272 700 66 508

If the estimated bearing resistances for drilled shafts established within the silty loam and silty clay
loam do not meet the loading criteria, the shafts will require rock sockets. The bedrock cores shows
uniform, good rock quality conditions, with sound, unfractured bedrock beginning about 4 feet below
the top. We estimate the rock sockets will have diameters of 3.0 to 4.0 feet. Above the bedrock, the
shafts should have diameters 6 inches larger than the sockets. Due to the possibility of water-bearing
granular soil layers immediately above the bedrock, the shafts should include casing extending to the
top of the rock. We recommend designing the rock sockets based on the methods outlined in the 2014
AASHTO LRFD Bridge Design Specifications, which indicate the sockets should be designed for a
geotechnical unit base resistance factor (¢sw) 0.50 (AASHTO 2014). GSI values were determined
considering the rock mass structure and surface conditions of discontinuities of rock cores taken from
soil borings GSI values ranged from 50 to 60. Based on this criterion, the Rg, Ry, and estimated base
elevations for 3.0-, 3.5-, and 4.0- foot diameter sockets are summarized below in Table 3.

We estimate the settlement of the rock sockets will be less than 0.5 inch. Installing and removing
casing from the shafts above the bedrock will reduce the side friction in the soil and render it highly
variable and unpredictable; therefore, side friction within the soil is not considered in the design. The
north abutment shafts, however, should have the same factored downdrag loads added to the factored
structural loads discussed above (110 kips of factored load to the structural load of 3-foot diameter
north abutment shafts, 127 kips to 3.5-foot diameter shafts, and 145 kips to 4-foot diameter shafts.)
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Table 3: Estimated Resistances and Base Elevations for Rock Socket Shafts
Top of Nominal Nominal Factored Total Estimated
Structure Bedrock Socket Unit Socket Socket Resistance Socket Total Shaft
Unit Elevation Diameter Resistance Resistance, Available, Length Length
Rn Re
(feet) (feet) (ksf) (Kips) (Kips) (feet) (feet)
3.0 650 4590 2295 4.0 108
North
Abutment
(1705-B- 487 3.5 650 6250 3125 4.0 108
11)
4.0 650 8160 4080 4.0 108
3.0 650 4590 2295 4.0 91
Pier 1
(2081-B- 489 3.5 650 6250 3125 4.0 91
03)
4.0 650 8160 4080 4.0 91
3.0 650 4590 2295 4.0 88
Pier 11
(2081-B- 489 3.5 650 6250 3125 4.0 88
04)
4.0 650 8160 4080 4.0 88

We understand Pier 11 may incorporate some of the existing drilled shafts from existing west-south
ramp SN 016-2450 into the new pier. Design drawings for the existing structure indicate the shafts
were designed to terminate and bell at an elevation of -50.0 feet, City of Chicago Datum, or an
elevation of about 530 feet, NAVD88, and the bells had diameters of 6.5 to 7.5 feet. The plan set also,
however, includes notes that A) the shafts termination depth is to be determined in the field at the time
of construction and B) the shaft bearing capacity is 12 ksi. At an elevation of 530 feet, Boring 1705-B-
04 shows very stiff silty clay with a Q, value of 2.1 tsf. We estimate this material has a factored
bearing resistance of only 7 ksf based on AASHTO and a clay resistance factor of 0.40 (2014). The
shafts would have to have been extended deeper to achieve the required capacity of 12 ksi.

5.2.2 Lateral Loading

Lateral loads on piles and shafts should be analyzed for maximum moments and lateral deflections.
Recommended lateral soil modulus and strain parameters required for analysis via the p-y curve
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method are included in Table 4 and rock parameters are included in Table 5. The incremental
parameters for the soft silty clay (Layer 2) were obtained from vane shear testing conducted in Boring
VST-06 located at the southwest corner of W. Van Buren Street and S Des Plaines Street . Information
on the vane shear testing in Boring VVST-06 are provided in Appendix A for reference.

Table 4: Recommended Soil Parameters for Lateral Load Analysis

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

M Stiff to V Stiff
SILTY CLAY (2) 125 1000 0 500 0.7
Surface to EL 565 feet

Soft to M Stiff CLAY (2)

115 670 0 100 1.0
EL 565 to 553 feet
Soft to M Stiff CLAY (2)

115 840 0 100 1.0
EL 553 to 542 feet
Stiff to Hard
SILTY CLAY (3) 125 3500 0 2000 0.5
EL 542 to 525 feet
M Dense SILT (4)

120 0 32 60 --
EL 525 to 520 feet
Hard SILTY
CLAY LOAM (5)

125 4500 0 3000 0.5
EL 520 to 495 feet (B-04)
EL 520 to 505 feet (B-03)
V. Dense SILTY LOAM (5)

125 4500 0 3000 0.3

EL 520 to 492 feet (B-11)

V. Dense SANDY LOAM (5)
EL 505 to TOR (B-03) 125 0 40 120 -
EL 492 to TOR (B-11)
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Table 5: Recommended Rock Parameters for Lateral Load Analysis
. Uniaxial
Total Unit Young’s Lateral Rock
. Comp. RQD
Rock Type Weight, y Modulus Modulus
(pcf) (ksi) Strength 06) Parameter
P (ksi)
Fair to Good Quality
135 2,500 8.4 72 0.0005

DOLOSTONE

5.3 Stage Construction Design Recommendations

Construction of the abutment will require embankment fill sections adjacent to the existing SB 1-90/94
and WB 1-290 roadways. Stage construction will not be required during construction. We estimate
temporary shoring of the pier excavations will be required and we understand driven sheet piling will
be not be utilized throughout the Circle Interchange Project. Therefore, the pier excavations should be
supported by Temporary Soil Retention Systems designed by the Contractor and approved by IDOT
prior to construction.

6.0 CONSTRUCTION CONSIDERATIONS

6.1 Site Preparation

All vegetation, surface topsoil, existing pavement, and debris should be cleared and stripped where
foundations and structural fills will be placed. For the new MSE walls surrounding the abutment, the
leveling pad may be installed within very soft clay. To establish a working platform, we recommend
excavating 12 inches below the proposed leveling pad elevations, placing a geotextile fabric, and
backfilling to the base elevation with aggregate of IDOT gradation CA-1 or CA-6 (2016).

6.2 Excavation

Foundation excavations should be performed in accordance with local, state, and federal regulations.
The potential effect of ground movements upon nearby utilities should be considered during
construction.

The TSL plan shows the construction of both piers immediately adjacent to the existing CTA cut walls.

These walls are shown as reinforced concrete cantilever (RCC) walls on deep foundations and will
support excavations for the pier caps. The walls are shown in the TSL plan without heals; this
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distinction should be confirmed prior to final design, as the existence of RCC heals will prevent
construction of the pier shafts immediately adjacent to the walls, as shown in the plan.

6.3  Filling and Backfilling

Fill material required to attain the final design elevations should be structural fill material and should
be pre-approved prior to placement. Compacted cohesive or granular soil conforming to IDOT Section
204 would be acceptable as structural fill (IDOT 2016). The fill material should be free of organic
matter and debris. Structural fill should be placed in lifts and compacted according to IDOT Section
205, Embankment (IDOT 2016). The onsite fill materials could be considered as new fill material
assuming it has an organic content lower than 10%.

Backfill materials must be pre-approved by the Resident Engineer. To backfill the abutment and piers
we recommend the porous granular material conforming to the requirements specified in the IDOT
Special Provision, Granular Backfill for Structures. Backfill material should be placed and compacted
in accordance with the Special Provision.

6.4 Earthwork Operations

The required earthwork can be accomplished with conventional construction equipment. Moisture and
traffic will cause deterioration of exposed subgrade soils. Precautions should be taken by the contractor
to prevent water erosion of the exposed subgrade. A compacted subgrade will minimize water runoff
erosion.

Earth moving operations should be scheduled to not coincide with excessive cold or wet weather (early
spring, late fall, or winter). Any soil allowed to freeze or soften due to the standing water should be
removed. Wet weather can cause problems with subgrade compaction.

It is recommended that an experienced geotechnical engineer be retained to inspect the exposed
subgrade, monitor earthwork operations, and provide material inspection services during the
construction phase of this project.

6.5 Drilled Shafts

The installation of drilled shafts through the water-bearing sand and gravelly sand frequently
occurring above the hard silty clay and/or immediately atop of bedrock may present challenges. We
expect the shaft excavations will encounter groundwater in granular layer shown in borings and the
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Contractor should be prepared to install casing and provide drilling fluid at each shaft location. For
shafts socketed into the underlying bedrock, casing extending to the top of bedrock elevation will be
required to seal the excavation for coring. Failure to anticipate the challenges posed by the
groundwater at this depth will result in caving or heaving sand and complicate bedrock coring
operations. Prior to coring the bedrock, casing should be firmly seated into the top of the rock, and
any drilling fluid removed to prevent caking of mud on the sides of the bedrock sockets. The shafts
should be designed 6 inches larger in diameter than the proposed sockets.

The soft soil layer with Qu less than 0.5 tsf (500 ksf cohesion) is prone to squeeze if left open for
long period of time (Budiman et al 2005). Therefore, to minimize the squeeze potential, casing
should be provided. The designer should add the following note on the plans, per IDOT:
“Based on the high squeeze potential of the clay soils, the use of temporary casing will be
required in order to properly construct the drilled shafts. Casing may be pulled or left in place,

as determined by the contractor at no cost to the department.”

The shafts should be constructed in accordance with FHWA Publication NHI-10-016, Drilled
Shafts: Construction Procedures and LRFD Design Methods (Brown et al. 2010).

In the event that permanent casing is not designed for the construction of drilled shaft socketed into
bedrock, shafts structural integrity should be verified by Crosshole Sonic Logging (CSL). IDOT
special provision “Crosshole Sonic Logging” dated March 9, 2010 or latest edition should be
included in the specifications for inspection and testing of drilled shaft socketed into bedrock. Wang
recommends providing CSL structural integrity testing for at least one drilled shaft per substructure.

The TSL plan shows the shafts for Piers 1 and 11 advanced immediately adjacent to retaining walls
housing CTA facilities. The augering of the shafts should be positioned such that there is not
contact between the walls and the excavation equipment. We recommend a clear zone of at least 2
to 5 feet be provided for this purpose. The designer should consider the potential effects of these
open excavations adjacent to the walls and provide proper temporary casing if it is estimated that
open shafts will present structural issues for the integrity of the walls.

7.0 QUALIFICATIONS

The analysis and recommendations submitted in this report are based upon the data obtained from
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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 the bridge 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.

Respectfully Submitted,

WANG ENGINEERING, INC.

Mickey L. Snider, P.E. Jerry W.H. Wang, Ph.D., P.E.
Senior Geotechnical Engineer QA/QC Reviewer
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. 10168 2 10338 2 0 0408 2 .
3 0168 2 3 0338 2z 0 033B 28
2 0258B 27 0 025B 24 2 0.168B 24
2 0338 % 30498 % 10338 %
- 3 0338 2 .
3 0418B ; 29 5 0828 27
4 0578 27
8 1.23B | | 23 5 0668 2
. 8 0.988B 19 .
% 20 5998 |:| 13 2 4928 | | ©
19 1.97B 16
| 15 3288 | | 2 25 4208 | | | 16 Clay A6 (17)
B 26 5588 | | 13 | | LL=37 PL=AT .
| 2 4518 | | 8 30 3.778B | | 14
20 205 14
| | 16 NP 17 27 NP 1 | 2
. 9 0.988 2 .
56 7.95S | | | 12 69 NP s
62 1000 12
:l: 82 984S ||| 2 R 15
- 54 10.25 B 15 -
| 5006 6.23S | | 10 S NP o
59 6.978 2
| | | 50/6 NP > T
61 6.97B 1"
- 51 10.25 B | | 23 | | -
99 NP ’
50/5 NP 24 Silt A-4 (0)
9% 3.94S | 20 LL=0 PL=0
50/6 NP 503 NA
503 NP 15
R NA
R NP
0 50 150 200 250 300 350
DISTANCE ALONG PROFILE (feet)
Lithology Graphics
TT
Crushed stone IDH Silt, Silty Loam | | IDH Silty Clay, Silty Clay Loam IDH Clay
Lt
, . i 44
Gravelly sand, sandy gravel Dolomite or Dolomitic Limestone P2+ Pavement RN Concrete

590

580

570

560

550

540

530

520

510

500

490

480

470

Site Map Scale 1 inch equals 130 feet

Explanation:

11874%54:?2516— Borehole Number

Station

Borehole Lithology
N--N-value, (bw/12 in)
Qu--UC Strength, (tsf)
MC--Moisture Content, (%)

v Water Level Reading
- at time of drilling.
Water Level Reading
A 4 24-hr after drilling or at
end of drilling
0 35

—

Horizontal Scale (feet)

Vertical Exaggeration: 1.5x

Wang Engineering, Inc.
1145 N Main Street
Lombard, IL 60148

Soil Profile A-A'
Taylor Bypass Ramp Bridge
over | -290, SN 016-1718

Circle Interchange Reconstruction
Section 17, T39N, R14E of 3rd PM

WEI

JOB NUMBER PLATE NUMBER

SINCE 1982

1100-04-01 EXHIBIT 4
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BORING LOG 1705-B-11

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 580.50 ft

Page 1

wangeng@wangeng.com

North: 1898132.10 ft

of 3

WANGENGINC 11000401.GPJ WANGENG.GDT 1/6/14

1145 N Main Street Client AECOM
............................................................................... East: 1171174.95 ft
Lombard, IL 60148 " : :
: Project Circle Interchange Reconstruction -
Telephone: 630 953-9928 rojec o GG JMETERAN ge heconstruction . . Station: 1840+52.56
Fax: 630 953-9938 Location ... .Section 17, T39N, R14E of 3rdPM . . Offset: 43.2853 RT
[ S — o | w —
Q ol|lo~ o Q |o| o~ X
S >NZ|[5¢ o= S >NZ|5¢e o=
S |82 SOILANDROCK  £45f2/%e|35(25|8 [ SOILANDROCK  £d.f2|Se|35|23
o o DESCRIPTION oTlggElLS | T2 |2 DESCRIPTION olgee(x2| 7|25
© = © =
S |o|n o S |o|o o
44 8-inch thick CRUSHED STONE
BB 15798 - -
Medium dense, brown SILTY _
LOAM, trace gravel and pieces of | 4 1 0
cinders 1] 5 |NP| 14 9| o |049 26
~FILL- 7] 6 7 ol B
577.5 |
[ Medium stiff to very stiff, brown
| | | I|  SILTY CLAY LOAM, trace gravel, | T
i . 0
|||| pockets of fine sand ] 2| 5 |250] 14 ] 10| o [o033| 28
|:|: 5 1 P 25 o |B
| | | | B 2 B 0
N ] 3| 3 |107] 18 | 1| o |0.16] 24
| | | | 1 3 B i 2 B
||| 4 2 4 0
|||| } 4| 4 |0.74] 17 | 12| o |0.33| 26
| | | | 10 B 30 1 B
N ] 0 _
| | | | ] 5 2 1.15] 18 i
i IR -
|.|. 567.5 ]
Very soft to medium stiff, gray
and brown CLAY to SILTY 1 ]
_ 0 — 0
CLAY, trace gravel 1XWe| o |074] 25 1 X W3] 2 |os2| 27
15 o |B 35 3 | B
| 0 ]
] 7| o |0.74] 25 ]
1 B
_ 0 — 2
| 8| o |0.74] 22 i 14| 5 |o066| 23
20 2 B 40 3 B
GENERAL NOTES WATER LEVEL DATA
Begin Driling . 07-28-2013 . . Complete Driling . 07-29-2013 . . While Drilling Yo NA
Driling Contractor  Wang Testing Services . DrilRg D-50 TMR . At Completion of Driling ¥ | NA
Driler ......R&N_ ... Logger ... A. Happel. ... Checkedby C.Marin | Time After Driling | NA ...
Driling Method  2,25" $8A10.10!, mud.rotary. thereafter, boring.......... Depthtowater ¥ . NA. ..
.backfilled.upon.completion...................cooooooiiiiiiiiiii ghe Stralificalion ines represen the approximate bolindary




Wang

Engineering

W

wangeng@wangeng.com

Page 2 of 3

BORING LOG 1705-B-11

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 580.50 ft
North: 1898132.10 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 1/6/14

1145 N Main Stree OINt e AECOM. . or 189818210
Lombard, IL 60148 ) . . ast: :
Telephone: 630 953-0028 Pr01e<.:t .......... C.l.r.ql.g Interchange Reconstruction .. .. . Station: 1840+52.56
Fax: 630 953-9938 Location ... Section 17, T39N, R14E of 3ard PM . .. Offset: 43.2853 RT
& |s|8= g & |s|8= g
5 >z c o= S >z |5¢ o=
S |82 SOILANDROCK  £45f2/%e|35(25|8 [ SOILANDROCK  £d.f2|Se|35|23
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |0 |o o S oo o
538.8 N 518.8 ]
I'[i| Verystiffto hard, gray CLAYto Dense to very dense, gray SILTY -
| | | | SILTY CLAY , trace gravel i LOAM, trace gravel i
||| 4 J
i
N | ]
. 5 — 20
|:|: X158 o [492] 16 | 19 57 | NP | 13
[ 45 13 | B 65 42
I
||| ] ]
||| . .
|||
||| 1 1
||| i J
|||
||| _ _
|||
||| - .
i -
[l L (%)=37, P (%)=17-- . 4
|||| --%Gravel=1.9-- 16| 410 |4.20] 16 i 20| o9 | NP | 15
[l ~%Sand=11.6—-_ 15 | B ] 29
| | | | ~%Silt=47.1--5° 70
N ~%Clay=39.5- | il
| : | : ~A6 (17)- J
||| 1 1
||| i J
|||
||| . .
|||
||| . .
||| | |
I
. 6 — 29
|||| A R7| 12 377 14 _le 45 | NP [ 10
|||| 55 18 B 75| ‘ioﬁ’
| | | | ~-HARD DRILLING--
| | --Possible Cobbles--
||| N 7
|||| 523.8 N 503.8 ]
Medium dense, gray SILT — [ Hard, gray SILTY CLAY LOAM, —
--Moist-- i | | | | trace gravel i
- ||| J
] |||| ]
B 8 |||| . 12
| 18 11 [ NP | 22 |||| | 22| 55 | 6.97| 11
60 16 HE 80 3% | B
GENERAL NOTES WATER LEVEL DATA
Begin Driling . 07-28-2013 . Complete Driling . 07-29-2013 While Drilling Yol NA
Driling Contractor _Wang Testing Services . DrilRig . . D-50 TMR . At Completion of Driling ¥ . | NA
Driler ... R&N.___.. Logger ... A.Happel .. Checkedby  C.Marin | Time After Driling .| NA ...
Driling Method - 2,25" $SA 10.10!,. mud rotary thereafter. boring.......... Depthtowater ¥ . NA. ..
backfilled upon.completion..................occoooiiiiiiiiiiii e o e T e 2Pproxiiate bouncary




Wang BORING LOG 1

Engineering

W

wangeng@wangeng.com

WEI Job No.: 1100-04-01

Page 3 of 3
705-B-11
Datum: NAVD 88

Elevation: 580.50 ft
North: 1898132.10 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 1/6/14

1145 N Main Street Client AECOM
............................................................................... East: 1171174.95 ft
Tetoomone: 630 963,926 Project ......... Circle Interchange Reconstruction .. Station: 1840+52.56
Fax: 630 953-9938 Location ... Section 17, T39N, R14E of 3ard PM . .. Offset: 43.2853 RT
[ S — [ oo —
S |o|3~ 9 Q |o| o~ o
5 >NZ|[5¢ o= S >Z|5¢ o=
€ |2z SOIL AND ROCK £d5 e |Se|a5|22|2 [8c  SOIL AND ROCK £o58e|Se|z5|2E
o (3= eEs 82|25 |102[ggle |58 eES8le|>5(0L| 88
I P DESCRIPTION QleE|RS Sglx |& DESCRIPTION QlegE|RS St
S |9 |o o S |o|o o
Hi
|| 1
|||| i
|||
498.8 N
Very dense, gray SILT, trace —
gravel ]
—%Gravel=1.0— | % 4765
~%Sand=1.5-- 23[ 45 [NP| 24 Boring terminated at 104.00 ft
-%Silt=92.3-- 7
~-%Clay=5.2--8%] o015 105 |
-A-4 (0)- i
492.5 -
Very dense, GRAVEL, trace
cobbles [O |24 NA T
_ 5043 _
90_| 110_|
--HARD DRILLING to 94'-- _
--Possible Cobbles-- ]
:486.5 % 501371 NP | 19 i
Strong, fair rock quality, light c
gray, fresh, vertical and horizontal o 115 h
joints, joint breaks with little to no R 7
infill, horizontal stylolites, slightly E R
vuggy DOLOSTONE _
~Run 1 - RECOVERY=100%-- 1
--RQD (top 5ft)=70%-- 7
--RQD (10ft)=82%-- 7
NP ]
100 120_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling 07-28-2013. ... Complete Drilling 07-29-2013. .. While Drilling Yol NA
Driling Contractor _Wang Testing Services . DrilRig . . D-50 TMR . At Completion of Driling ¥ . | NA
Driler ......R&N_ ... Logger ... A. Happel .. Checkedby C.Marin | TimeAfter Driling . | NA ...
Driling Method  2,25" $SA t0.10', mud rotary thereafter, boring.......... Depth to Water Y .NA .
b30kfl"ed upon completion The stratification lines represent the approximate boundary
CO UPON COMP IO e b i . iti
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W

BORING LOG 2081-B-03

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 581.38 ft

Page 1 of 3

wangeng@wangeng.com

North: 1898040.36 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 1/6/14

1145 N Main Street Client .. ... AECOM . East 1171151.03 f
ast: .
#‘;{‘;ﬁ:ﬁ;;@?gg co26 Project .. Circle Interchange Reconstruction Station: 7303+12.55
Fax 630 953-9938 Location .. Section17, T39N,R14Eof 3rdPM . Offset: 17.3004 RT
[ S — [ oo —
o [e] D —~ 2 [oN [e] D~ 2
5 >NZ|[5¢ o= S >Z|5¢ o=
2 [§&e SOILANDROCK  £gls g2 Se 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
ik 581.14-inch thick ASPHALT
%'.4[. ~PAVEMENT--/ | i
7452011 1-inch thick CONCRETE 7 7]
N /] i 0
P __—PAVEMENT 2 9| o |o033| 25
PR Loose to medium dense, gray 7 T 3 [NP[ 14 ] 1| B
@t CRUSHED STONE . 5 .
i —FlLL- ] .
L5 L5
5.5
o . 7 - 0
ii | 2116 [NP] 5 ) 10| 4 |[0.33] 27
% 5 12 25 2 | B
pax
‘&K 1575.9 |
['I'|  Medium stiff to stiff, gray SILTY
| | | | CLAY, trace gravel 7]
. 5 4 0
|||| 3| g |197| 19 11| o |0.25| 24
| | | | t 8 B t 0 B
| | | | — 2 — 0
K | 4| 5 [115] 19 | 12| 4 |049| 26
:lll 10 3 | B 30 2 | B
Il i 2 i
| | | | i 5 3 0.82] 23 i
! ] 3 | ® -
| | | | 568.4 _
Soft to medium stiff, gray CLAY
_ 2 — 0
| 6| 3 |057| 25 | 13| 1 [041] 29
15 3 B 35 2 B
i 0 |
544.6
AR 2 %7 || stiffto hard, gray SILTY CLAY, -
] 2 | | | | trace gravel i
- o 0 [ - 1
| 2 |057| 26 |||| 1A R4 4 [123] 23
20 3 | B [, 40 4 | B
GENERAL NOTES WATER LEVEL DATA
Begin Driling ... 03-28-2013 . Complete Driling . 03-29-2013 While Drilling Yoo NA
Drilling Contractor  Wang Testing Services . DrilRig . B-57 TMR . At Completion of Driling ¥ | NA
Driller .......] P&N . Logger ... D.Wind Checkedby  C.Marin | Time After Driling | NA ...
Drilling Method  3,258" HSA to 8.5!,. mud rotary thereafter, boring......... Depth to Water ¥ .. NA ...
- - The stratification li t th imate b d
_backfilled.upon.completion. ... botwetn Sl fes: the sctual feenattian may b aradual




Wang

Engineering

wangeng@wangeng.com

Page 2 of 3

BORING LOG 2081-B-03

Datum: NAVD 88
Elevation: 581.38 ft
North: 1898040.36 ft

WEI Job No.: 1100-04-01

WANGENGINC 11000401.GPJ WANGENG.GDT 1/6/14

1145 N Main Street Client AECOM
............................................................................... East 1171151.03 f
Tetoomone: 630 963,926 Project ......... Circle Interchange Reconstruction .. Station: 7303+ 12,55
Fax 630 953-9938 Location . . .. Section17, T39N,R14E of 3ardPM . Offset: 17.3004 RT
© N _ [ N o —
Q ol|lo~ o Q |o| o~ X
5 >z c o= S >z |5¢ o=
2 8. SOILANDROCK £J582|3e|z5]|22|2 |52 SOILANDROCK £.5il2|3e|zs|2z
= 82 glelC2 |92 |3 g8 |3 e E R R
o (3 DESCRIPTION goETS SE|x |3 DESCRIPTION ESE|LS 25
S |o|o— o S |lo|lo™ o
Hi
Il T 1
Il _ i
it
| | 7 519.6 ]
H s "I Hard, gray SILTY CLAY LOAMto -
| | | | . | | | | SILTY LOAM, trace gravel |
|||| i |||| i
|||| _ |||| _
| | — 7 | | _ 18
|||| | X W1s| & |599] 13 |||| 1 X We| 24 | 798| 12
| | | | 45 12 B | | 65 32 S
i ] H ]
it ] i i
it - 1 -
Hl i i ]
il - i _
|||| i |||| 4
it : 1 :
[ . 5 H . 16
|||| 1 X Q16| 5 |328] 21 ||| | X 20| 32 |984] 12
|l 50 10 | B ! 70 50 | S
|||| i |||| _
it _ i i
|||| . |||| i
|||| i |||| ]
|||| | |'|| ]
[ - 4 H —le 35 [6.23[ 10
|||| A7 o 4I-351 18 |||| _ 506 | S
|||| 55 13 H 75_|
| | i | | | | i
| ] i ]
|,] 524 L.1,|s04.6
Medium dense, gray SILT — : Very dense, gray GRAVELLY .
| SANDY LOAM ]
ML _Xlzzw NP | 12
_ 7 ]
60 9 80_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling ... 03-28-2013 . Complete Driling . 03-29-2013 While Drilling Yoo NA
Driling Contractor . Wang Testing Services = DrilRig .. B-57TMR ... At Completion of Drilling ¥ . . .| NA
Driller .......] P&N . Logger ... D.Wind Checkedby  C.Marin | Time After Driling | NA ...
Driling Method  3,25" HSA to 8.5!,. mud.rotary thereafter, boring......... Depth to Water Y .NA .
b30kfl"ed upon completion 'll)'he stratifiqation Ii_nes represent the approximate boundary




Wang

Engineering

W

wangeng@wangeng.com

Page 3 of 3

BORING LOG 2081-B-03

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 581.38 ft
North: 1898040.36 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 1/6/14

1145 N Main Street Client AECOM
Lombard, 1L 60148 M srenemeeneenn AR RIME East: 1171151.03 ft
Telephone: 630 953-0028 Project ... C.l.r.ql.g Interchange Reconstruction .. .. . Station: 7303+12.55
Fax: 630 953-9938 Location ... Section 17, T39N, R14E of 3ard PM . .. Offset: 17.3004 RT
[ P — [ oo —
o Ol ~ 2 o ] D~ 2
5 >NZ|[5¢ o= S >Z|5¢ o=
S |82 SOILANDROCK  £45f2/%e|35(25|8 [ SOILANDROCK  £d.f2|Se|35|23
a |2 DESCRIPTION STlEYE RS | T[25]T |8 DESCRIPTION cTlgg eS| |28
S |0 |o o S oo o
Groundwater condition =10
..: %4499.6 N 704
Very dense, gray SILT —MOIST-- | Boring terminated at 102.00 ft
_ 39 _
i 23| 49 | NP | 20 |
85 50 105_|
494.6 ] .
Very dense, gray GRAVELLY — _
SANDY LOAM | i
<Y 4 NP | 11 1
XUz | i
90_| 110_|
89.4 -
Strong, very poor rock quality G
92'-94', light gray, highly T
. O _
fractured, slightly vuggy R
DOLOSTONE E i
Run 1=92"to 102' i
--RECOVERY=100%gs5 115
-RQD=72% N
-Strong, good rock quality 7
94'-102', light gray, fresh, n
slightly fractured, joint breaks |
with little to no infill, slightly vuggy 1 _
DOLOSTONE |
ROCK MASS RATING: ]
Strength of rock material = 12 B
Drill core quality RQD =13 —
Spacing of joints = 10 |
Condition of joints =12 100 120_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling . 03-28-2013. .. Complete Drilling ! 03-29-2013. . While Drilling Yol NA
Driling Contractor _Wang Testing Services . DrilRig . . B-57 TMR . At Completion of Driling ¥ . | NA
Driller ...} P&N . ... Logger ...... D.Wind . Checkedby C.Marin | TimeAfter Driling . | NA ...
Driling Method  3,25" HSA to 8.5!, mud rotary thereafter, boring......... Depth to Water I ... NA....
b30kfl"ed ypoen completion The stratification lines represent the approximate boundary
CO UPON COMP IO e b i . iti




Wang

W

wangeng@wangeng.com

BORING LOG 2081-B-04

WEI Job No.: 1100-04-01

Engineering

Datum: NAVD 88
Elevation: 578.68 ft
North: 1897947.00 ft

Page 1

of 3

1145 N Main Street Client AECOM
............................................................................... East: 1171154.08 ft
Lombard, IL 60148 . . .
' Project Circle Interchange Reconstruction -
Telephone: 630 953-9928 rojec o GG JMETERAN ge heconstruction . .. Station: 7302+57.20
Fax: 630 953-9938 Location .. Section17, T39N,R14Eof 3rdPM . Offset: 44.0821 RT
[ S — [ oo —
o [e] D —~ 2 [oN [e] D~ 2
5 >z |5 e s >Z|5c e
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|S¢|35| 25
a |2 DESCRIPTION cHEYElES | T(25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S |o|o o
14-inch thick ASPHALT
. --PAVEMENT-- T
5775 ] |
I' 577.24-inch thick CRUSHED STONE ] 1
~BASE COURSE--/ _ 4 1 XHe| 2 [o16] 24
Very stiff, brown and gray SILTY 11 5 [385 18 ] 1|8
CLAY LOAM, trace gravel 6 | B |
~FILL--
574.9 ] N
Medium dense CRUSHED — 11 - 0
STONE | 2|46 NP | 4 | 10[ o |o025] 27
—FILL— 5 14 25 2 | ®
. 10 4 0
| 312 [NP| 5 1 11| o 033 26
i 9 | 2 | B
25707 i
3] Loose, light brown GRAVELLY
SAND 7] ]
Flll- - 6 - 0
FILL | 4| 5 [NP| 6 | 12| 4 o033 24
10 4 30 2 B
] 10 .
1O |5 5 | |
— 4 —
. ><I 8 _ 1
| 6| 4 |[NP| 9 | 13 ¢ |o57| 27
15 4 35 B
563.2 ]
Very soft to medium stiff, gray
CLAY, trace gravel 7]
| 0 ]
| 7| 1 |o025| 26 1
5 | B
E - -
Q
9 . 0 _ 2
o 8| o |0.16]| 24 14 4 |o0.98| 19
<Z( 1 1 B T 4 B
= 20 40
2
2 GENERAL NOTES WATER LEVEL DATA
g| Begin Driling | 04-01-2013 . Complete Drilling ! 04-01-2013 . While Drilling ¥ ......DRY ...
=| Driling Contractor  Wang Testing Services . DrilRg ... D-50 TMR. ... At Completion of Driling ¥ | NA
(@]
g| Driler . R&N . . Logger .. D.Kolpacki . Checkedby  C.Marin | Time After Driling . | NA ...
g a1H " v 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: he antial transition moay ba aradual




Wang

Engineering

wangeng@wangeng.com

Page 2

BORING LOG 2081-B-04

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 578.68 ft
North: 1897947.00 ft

of 3

WANGENGINC 11000401.GPJ WANGENG.GDT 1/6/14

1145 N Main Street Client AECOM
Lombard. 1L 60148 M s e ANSEROML e East: 1171154.08 ft
Telephone: 630 953-0028 Project ... C.l.r.ql.g Interchange Reconstruction .. .. . Station: 7302+57.20
Fax 630 953-9938 Location . . .. Section17, T39N,R14E of 3ardPM . Offset: 44.0821 RT
[ S — [ oo —
o [e] D —~ 2 [oN [e] D~ 2
5 >z c o= S >z |5¢ o=
S |82 SOILANDROCK  £45f2/%e|35(25|8 [ SOILANDROCK  £d.f2|Se|35|23
a |2 DESCRIPTION STlEYE RS | T[25]T |8 DESCRIPTION cTlgg eS| |28
© ©
S |0 |o o S oo o
536.9 N 516.9 ]
|'|' Stiff to hard, gray SILTY CLAY — [l Hard, gray SILTY CLAY LOAMto
| | | | LOAM, trace gravel i | | | | SILTY LOAM, trace gravel i
N 4 Il i
N N
||| . N i
N | . N i 5
Il Il
[ X118 8 [197] 16 ] ] | 19( 3¢ |10.04 12
|:|: 45 1|8 |:|: 65 32 | S
N . N .
N N
N - || J
N 1 N |
N N
N i N i
N N
N - Il _
N N
N i H i
N N
N . N _
W ] . It 1 y
1] | 16| 13 558 13 ]| | | 20| 53 [10.24 15
N N
N - H _
N N
N . N N
N 1 N i
N N
N i N i
N N
N . N .
N N
N - N J
N 1 N |
N N
|||| 7 8 |||| — 11
H | 17| o [208] 14 ||| | 21| 19 | 697 22
|||| 55 11 S |||| 75 40 B
it it
N ] N ]
|l . K i
N N
| | 521.9 ] | | 7]
Medium stiff, gray SILTY LOAM, - | | | | i
trace silt and sand seams i | | | | i
i |||| _
] | | .
4 N 14
18 4 |0.98[ 29 |||| 22| o9 |10.294 23
] B [ i B
60 5 1 80 31
GENERAL NOTES WATER LEVEL DATA
Begin Driling .. 04-01-2013 Complete Driling . 04-01-2013 While Drilling Y. o........DRY ...
Driling Contractor . Wang Testing Services = DrilRig .. D-50TMR ... At Completion of Drilling ¥ . . .| NA
Driler ... .R&N . . Logger .. D.Kolpacki . Checkedby C.Marin | Time After Driling . | NA ...
Driling Method  2,25" SSA 10.10!, mud rotary thereafter, boring.......... Depth to Water I . NA ...
b30kfl"ed ypoen completion 'll)'he stratifiqation Ii_nes represent the approximate boundary




Wang

Engineering

W

wangeng@wangeng.com

Page 3 of 3

BORING LOG 2081-B-04

WEI Job No.: 1100-04-01

Datum: NAVD 88
Elevation: 578.68 ft
North: 1897947.00 ft

.backfilled.upon.completion...................cooooooiiiiiiiiiii

WANGENGINC 11000401.GPJ WANGENG.GDT 1/6/14

The stratification lines represent the approximate boundary
b 4 . -

1145 N Main Street Client AECOM
............................................................................... East: 117115408 ft
Lombard, IL 60148 . . -
' Project Circle Interchange Reconstruction -
Telephone: 630 953-9928 rojec o GG JMETERAN ge heconstruction . .. Station: 7302+57.20
Fax: 630 953-9938 Location .. Section17, T39N,R14Eof 3rdPM . Offset: 44.0821 RT
[ 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|S¢|35| 25
o (g DESCRIPTION o7l ge ElLs| [25]x | DESCRIPTION oTlge EINS|l |25
© ~ © ~
S |9 |o o S |o|o o
Hi
|||| ] 23
K | 23| 49 |3.94| 20
|||| 493.7 85 47 | S
Boring terminated at 85.00 ft
90_|
95 |
100_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling ... 04-01-2013 | Complete Driling . 04-01-2013 | While Drilling ¥ ......DRY ...
Drilling Contractor  Wang Testing Services . DiilRig . . D-50 TMR . . At Completion of Driling ¥ | NA
Driler ... R&N . . Logger .. D.Kolpacki . Checkedby  C.Marin | Time After Driling . | NA ...
Driling Method  2,25" $SA t0.10', mud rotary thereafter, boring Depth to Water Y .NA .




Page 1 of 1

Ny Wang BORING LOG VST-06

Engineering Datum: NAVD 88
wangeng@wangeng.com WEI Job No.: 1100-04-01 Elevation: 585.69 ft

1145 N Main Street Client AECOM North: 1898109.29 ft
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' East: 1171902.18 ft

WANGENGINC 11000401.GPJ WANGENG.GDT 7/20/17

Lombard, IL 60148 .
ngp:;ne; 530 553.0028 Project Circle Interchange Reconstruction Station: 1211+74.65
Fax: 630 953-9938 Location ! Section 17, T39N, R14E of 3rdPM Offset: 35.3599 LT
[ S — [ oo —
o [e] D —~ 2 [oN [e] D~ 2
5 c |2 |3€ o S c |25 o
2 [§&e SOILANDROCK  £gls g2 Se 35|23 2 [§e SOILANDROCK  £gls g2 Se 35|23
o |3 DESCRIPTION oTlggElLS | T2 |2 DESCRIPTION olgee(x2| 7|25
© = T =
S |0 o S |0 o
I'|  Hard, brown SILTY CLAY LOAM, Hi i
| | trace gravel | \ | \ —~In-Situ Vane Shear, 25.5 feet— |11} 7 [ ys |
| ~FILL-- R S, ugis = 578.8 psf- |
| | i | | | | S, emog = 316.7 psf- |
| | i | | | | --Sensitivity = 1.8
“ ] \m ~In-Situ Vane Shear, 28.0 feet— |T1}] 8 s |
‘ — ‘ ‘ --SUUI’\dIS 611.6 pSf" ]
] 1617 ] 6 pesq e |l S,y = 338.5 psf-
\ 5 | 6 | P H —-Sensitivity = 1.8--30_|
\ |580.2 ‘ ‘ ]
\ | Soft, gray SILTY CLAY LOAM ‘ ‘ ‘ ‘ --In-Situ Vane Shear, 30.5 feet—- | Djl 9
| - g
‘ ] 1 ‘ ‘ _'Su undis 786.3 psf-- |
| 10 Q2| 2 [ost| 23|/ S, o = 382.2 psf-
| | i 3 | B \ | \ | --Sensitivity = 2.1-- |
| \ i | | | | —In-Situ Vane Shear, 33.0 feet- |1} 10 s |
HES: i ~S\yumse = 698.9 psi--
‘ ‘ e ‘ ‘ ‘ ‘ - Su remold =404.1 pSf"
‘ 10_] K --Sensitivity = 1. 7-—35
| ~In-Situ Vane Shear, 10.5 feet-  JTIR 1| | | | | ~In-Situ Vane Shear, 35.5 feet--  |[T1]11| ¢ |
| S, s = 972.0 psf- | | | | | S, e = 808.1 psf-
| ~Syromaq = 611.6 psf- | H ~Sy oo = 502.4 psf- |
| —Sensitivity = 1.6—  _ | | | | —Sensitivity = 1.6 _
| | ~In-Situ Vane Shear, 13.0 feet- |1l 2 s | | \ | \ —In-Situ Vane Shear, 38.0 feet- || 12 s |
| S,y = 982.9 psf- | | | | | S,y = 982.9 psf
| | S, oo = 589.7 psf-- R S, remog = 546.0 psf--
| | --Sensitivity = 1. 7-—15 | | | | --Sensitivity = 1. 8-—40
~In-Situ Viane Shear, 15.5 feet- [T 3| ¢ | ~In-Situ Viane Shear, 40.5 feet- | TR 13| ¢ |
=S, e = 873.7 psf- | =S, e = 906.4 psf-
‘ ‘ ~~Suremo = 913.3 psf-  _| ‘ ‘ ‘ ‘ ~~Suremon = 924.2 psf-_|
| | -Sensitivity = 1.7-- | R —-Sensitivity = 1.7-- |
| | —In-Situ Vane Shear, 18.0 feet— |[L/]] 4 |, I|s422 —In-Situ Vane Shear, 43.0 feet- |11} 14
| S, = 928.3 psf- | 5] S, g = 677.1 psfer [ 5]
| ~Syron = 360.4 psi- | =Sy = 303.1 psf-
\ ‘ --Sensitivity = 2.6--20_| --Sensitivity = 1.7-- 5
| | _In-Situ Vane Shear, 20.5 feet- ::le 5 s Boring terminated at 43.50 ft :
| | S, yae = 775.4 psf—- | i
‘ - Su remold =360.4 pSf" —] —
| \ --Sensitivity = 2.2-- | i
| | ~In-Situ Vane Shear, 23.0 feet- Tl 6 s | ]
| | S, yae = 600.6 psf- | ]
‘ - Su remold =305.8 pSf" s
I --Sensitivity = 2. 0-—25 50_|
GENERAL NOTES WATER LEVEL DATA
Begin Driling 12-09-2015 Complete Drilling 12-14-2015 While Drilling Yoo Rotary wash
Drilling Contractor  Wang Testing Services  Dril Rig CME-55 TMR [85%] At Completion of Driling ¥ _mud in the borehole
Driller | R&N Logger . F.Bozga . Checkedby A.Kurnia | Time After Driling | NA
Driling Method  2.25™ HSA to 10", mud rotary thereafter, boring .. . Depth to Water Yoo NA
backfilled upon completion 'll)'he stratifiqation Ii_nes represent the approximate boundary
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PERCENT FINER BY WEIGHT

U.S. SIEVE OPENING IN INCHES |

4 2

6 3

1.5

1 12

3

8

U.S. SIEVE NUMBERS

10

16 20 30 40 50 60 100

14

140

200

HYDROMETER

100 T

3/4 ﬁ
T 1

95

90

1T e
e

85

80

L

75

70

65

60

55

50

45

40

35

30

25

20

15

10

L

100

10

GRAIN SIZE IN MILLIMETERS

1 0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse | fine

SILT AND CLAY

Specimen Identification

IDH Classification

LL

PL

Pl

Cc

Cu

1705-B-11#16 48.5 ft

Clay

37

17

20

1705-B-11#23 83.5ft

Silt

NP

NP

NP

1.36

3.48

Specimen Identification

D100

D60

D30 D10

%Gravel

%Sand

%Silt

%Clay

1705-B-11#16 48.5 ft

9.5

0.007

1.9

11.6

471

39.5

1705-B-11#23 83.5ft

9.5

0.013

0.008 0.004

1.0

1.5

92.3

5.2

El GRAIN SIZE IDH 11000401.GPJ US LAB.GDT 1/6/14

|WEI

SINCE 1982

Wang Engineering, Inc.
1145 N Main Street
Lombard, IL 60148
Telephone: 630 953-9928
Fax: 630 953-9938

GRAIN SIZE DISTRIBUTION

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




60 //
50 A
P /
L
A /
s 40
T /
I
c /
I
T 30 7
Y /
I
N 20 ® <
D
E /
X
10 /
7T @ | @
qﬂ 20 40 60 80 100
LIQUID LIMIT
Specimen Identification LL| PL Pl |Fines | IDH Classification
@®| 1705-B-11#16 485f| 37| 17| 20| 87| Clay
Ix| 1705-B-11#23 835ft| NP| NP| NP| 98| Silt

Wang Engineering, Inc. ATTERBERG LIMITS' RESULTS

1145 N Main Street Project: Circle Interchange Reconstruction
Lombard, IL 60148
since 1982 | Telephone: 630 953-9928 Location: Section 17, T39N, R14E of 3rd PM

Fax: 630 953-9938 Number: 1100-04-01

WEI

E| ATTERBERG LIMITS IDH 11000401.GPJ US LAB.GDT 1/6/14




AR
Unconfined Compressive Strength of Intact Rock Core Specimens
Project: Circle Interchange Reconstruction
Client: AECOM
WEI Job No.: 1100-04-01 Note: The specimens were sulphur capped for a more uniform break
Length (in Total Total
Field Lab Depth Total | Before [ After |Diameter| Load Pressure | Fracture Break

Sample ID Specimen ID (feet) Location Core | Capping | Capping (in) (Ibs) (psi) Type* Date | Tested By | Area (in?)
1705-B-11, Taylor Street Bypass

Core #1 126 99.0 (SN 016-1718) N/A 4.13 4.21 2.05 32040 9710 3 8/26/2013 RG 3.30
1705-B-11, Taylor Street Bypass

Core #1 127 103.0 (SN 016-1718) N/A 4.11 4.17 2.05 27780 8420 3 8/26/2013 RG 3.30

* Fracture Types:
Type 1 - Reasonably well-formed cones on both ends, less than 1 in. [25 mm] of cracking through caps;
Type 2 - Well-formed cone on one end, vertical cracks running through caps, no well defined cone on other end;
Type 3 - Columnar vertical cracking through both ends, no well-formed cones; Prepared by:
Type 4 - Diagonal fracture with no cracking through ends; tap with hammer to distinguish from Type 1;
Type 5 - Side fractures at top or bottom (occur commonly with unbonded caps);
Type 6 - Similar to Type 5 but end of cylinder is pointed. Checked by:

WANG ENGINEERING, INC.
1145 N. Main Street, Lombard. IL 60148
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9 12 inches

Boring 1705-B-11
Run #1:94 to 104 feet
RECOVERY = 100%
RQD =82%

Qu =9,710 psi @ 99 feet
Qu = 8,420 psi @ 103 feet

: M' | BOTTOM

BEDROCK CORE: CIRCLE INTERCHANGE RECONSTRUCTION
TAYLOR STREET BYPASS RAMP, SN 016-1718, COOK COUNTY

DRAWN BY: B. Wilson

SCALE : GRAPHIC APPENDIX C' 1 CHECKED BY: C. Marin

wang 1145 N. Main Street
_ _ Lombard, IL 60148
Engineering vagengcon

FOR AECOM 1100-04-01




12 inches

Boring 2081-B-03
Run #1:92 to 102 feet
RECOVERY = 100%
RQD =72%

BEDROCK CORE: CIRCLE INTERCHANGE RECONSTRUCTION
TAYLOR STREET BYPASS RAMP, SN 016-1718, COOK COUNTY

SCALE : GRAPHIC APPENDIX C-2

[DRAWN BY: A. Tomaras

JCHECKED BY: C. Marin

b

Wang

Engineerin

1145 N. Main Street
Lombard, IL 60148
www.wangeng.com

FOR AECOM

1100-04-01
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