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11. Abstract

A new, single-span bridge will be constructed to carry US 12 over IL 59. The proposed structure will
have a back-to-back abutment length of 123.8 feet and an out-to-out width of 45.7 feet. In addition,
MSE walls will support the abutment slopes. This report provides geotechnical recommendations for
the design and construction of the bridge substructures and walls.

The soil conditions encountered along the bridge site include medium dense to very dense sandy
gravel fill medium dense over medium dense to very dense sand, sandy gravel, and silt. The site
classifies in Seismic Class D and lies in Seismic Performance Zone 1.

The abutments could be supported on driven piles (steel H-Piles or metal shell piles). The abutment
piles are designed within the MSE walls. Tables are provided with estimated tip elevations and
lengths for pile capacities ranging from 130 to 317 kips per pile. Due to the granular nature of the
subgrade soil, downdrag allowances will not be required for foundation piles.

The MSE walls have maximum factored bearing resistances of 7,500 and 9,000 psf at south and north
abutments, respectively. Global stability analyses show suitable FOS of 1.7. We estimate the
settlement will be minimal.
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1.0 INTRODUCTION

The following report presents the results of our subsurface investigation, laboratory testing, and
geotechnical evaluations in support of the design and construction of the US 12 (NB) Bridge over IL
59 (SB), in Lake County, Illinois. A Site Location Map is included as Exhibit 1. Wang Engineering,
Inc. (Wang) understands that Phase 11 engineering services are required for the replacement of the
existing three-span US 12 Bridge with a single-span bridge.

1.1 Proposed Structure

Wang understands the new US 12 structure (SB 049-0601) will be a single-span bridge with semi-
integral abutments and mechanically-stabilized earth (MSE) end wall. The bridge will have a back-to-
back length of 123.8 feet with 30-foot long approach slab on each side and an out-to-out width of 45.7
feet. The proposed MSE walls will be located at the existing bridge end slopes. The lowest top of
leveling pad elevation at the MSE wall face on abutment is approximately at 759.5 and 762.5 feet for
north and south abutments, respectively. The back of abutment elevations are proposed at 786.5 and
785.0 feet at the north and south abutments, respectively. Therefore, the wall height will be a
maximum of about 27.0 and 22.5 feet at the north and south abutments, respectively.

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 new
structure.

1.2 Existing Structure
The existing structure (SN 049-0020) consists of a three-span bridge caring the NB US 12 over IL 59.
The original structure was built in 1966 and has a back-to-back abutment length of 200.5 feet and
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overall deck width of 36.0 feet. The existing structure is to be removed and replaced.

2.0 SITE CONDITIONS AND GEOLOGICAL SETTING

The project site is situated in northwestern Illinois, Lake County, approximately 45 miles northwest
of Chicago. On the USGS “Fox Lake” quadrangle map the site is located in the SW ¥ of Section
15, Tier 45 North, Range 9 East.

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

2.1 Physiography

The investigated area of US 12 and IL 59 is surrounded by gently rolling topography. Ground
surface elevations within a half mile radius of the project site generally range from 750 to 815 feet
(NAVD 88). Red Head Lake, part of the Fox River / Chain O’Lakes waterway system, lies one half
mile to the west of the project area and is the predominant drainage features at the site.

2.2 Surficial Cover

The surficial cover and geomorphology in and around the project area is a result of sediment
deposits emplaced during the pulsating retreats and advances of the Lake Michigan Ice Lobe of the
Wisconsin Episode of continental glaciation (Hansel, 1996). The project area lies on top of the Fox
Lake Moraine, which is an ice-contact, kamic moraine that lies at the western extent of the Valparaiso
Morainic System (Kulczycki, 2001). The Fox Lake moraine formed as retreating ice stagnated near
what is now the center of the Fox Lake Quadrangle. Sand, gravel, and diamicton filled depressions on
the glacier surface and were subsequently re-deposited on the ground surface as melting continued. The
surficial soils underlying the site therefore are associated with the Haeger Member of the Lemont
Formation, which consist of a thick sequence of sandy loam diamicton frequently stratified with sand
and gravels. Outwash sands and gravels of the Henry formation lie at the western margin of the Fox
Lake moraine (approximately one half mile to the west), and Grayslake peat deposits fill low lands and
swamp areas in the vicinity of the project area.
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2.3 Bedrock

At the project site, the top of bedrock is mapped at an approximate elevation of 550 feet NGVD, or 200
feet below the ground surface (Larson, 1973). The bedrock beneath the site consists of Silurian-age
dolomite underlies the unconsolidated deposits.

The subsurface investigation results fit into the local geologic context. The borings drilled in the
project area confirm that native sediments consists of sands, sandy loams, and gravelly sands, silts and
gravel with interbeds of gravel and silt.

3.0 METHODS OF INVESTIGATION
The following sections outline our subsurface and laboratory investigations.

3.1 Subsurface Investigation

Beginning on October 20™ and concluding on October 22", Wang drilled a total of 4 structure
borings near the proposed corners of the envisioned Mechanically Stabilized Earth (MSE) wall
supported bridge. The borings were drilled to depths ranging from 40 to 100 feet below ground
surface (bgs). The as-drilled boring locations and elevations were obtained by Wang by means of a
mapping grade Trimble GeoXH GPS, however signal interference from the adjacent overhead bridge
structure required several of the GPS acquired positions be rectified by field measurements. Station,
offset, and elevation information is provided by CEMCON on November 4, 2014. Boring locations,
elevations, stations, and offsets are indicated on the Boring Logs (Appendix A). The as-drilled locations
are shown on the Boring Location Plan (Exhibit 3).

A truck-mounted drilling rig, equipped mud rotary drilling 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 laboratory testing.

Field boring logs were prepared and maintained by a Wang field engineer or geologist. The field

logs include lithological descriptions, visual-manual soil classifications, and results of standard
penetration tests (SPT), recorded as blows per 6 inches of penetration.
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Groundwater observations were made in each boring during and at the completion of drilling
operations. The borings were backfilled with soil cuttings and bentonite chips after completion, and
the surface was restored to its original condition.

3.2 Laboratory Testing

Soil samples were tested in the laboratory for moisture content (AASHTO T-265), and particle size
(AASHTO T 88) analyses were performed on selected samples to classify various layers identified.
Field visual descriptions of the soil samples were verified in the laboratory. The soils were classified
according to the IDH Soil Classification System. Laboratory test results are also shown on the
Boring Logs (Appendix A) and in the Laboratory Test Results (Appendix B).

40 RESULTS OF FIELD AND LABORATORY INVESTIGATIONS

Detailed descriptions of the lithological units encountered by the borings are presented in the attached
Boring Logs (Appendix A) and in the Soil Profile (Exhibit 4). Please note that the strata contact lines
shown on the logs and profiles represent approximate boundaries between soil types. In the field, the
actual transition between soil types might be gradual in horizontal and vertical directions.

4.1 Surface Characterization

The borings were drilled off or on the existing outside shoulders of the southbound IL 59 ramp to
southbound US 12. The three borings were obtained through the shoulders reveal that the shoulder
pavement consists of 3- to 9-inch thick asphalt pavement. Boring B-04 was drilled through the
eastern grassy right-of-way, south of the bridge, and found 4 inches of brown sandy loam topsoil.

4.2  Soil Conditions

Beneath the roadway shoulder pavement structure or topsoil, the borings mainly encountered
granular fill that overlies native granular soil. In descending order, the soils consist of the following
major lithologic succession.

(1) Man-made ground (fill)

The thickness of the fill ranges from about 7.0 to 15.5 feet with an average of 10.3 feet. The fill
material is medium dense to very dense, sandy gravel with crushed stone with SPT N-values of 13
to 59 (30 on average) blows/foot. A particle size analysis of the fill materials at Boring B-01 has
silt and clay contents of 9.3 and 1.5%, respectively. No groundwater was encountered within the fill
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materials. It is possible the fill observed may represent the backfill around the shallow footing for
the existing bridge pier structure.

(2) Medium dense to very dense, Sand, Sandy Gravel, and Silt

Beneath the fill and extending to the terminating depths, the borings advanced through medium
dense to very dense, sand with interbeds of gravelly sands and silt; no cohesive soils were observed
during drilling. SPT N-values within the native sediments range from 11 to 69 (31 on average). The
borings encountered a saturated silt layer between 23 and 32 feet bgs that ranges between 11 and 25
feet in thickness. N-values within this layer range from 11 to 28 (25 on average) blows/foot with
relatively high moisture contents (MC) ranging from 17 to 28% (23.0% on average). Particle size
analysis of this interval reveals sand, silt and clay proportions of 17.5%, 82.1% and 0.4%
respectively.

4.3 Groundwater Conditions

During drilling, groundwater was encountered in all four borings between 23 and 27 feet below
ground surface. After-drilling groundwater measurements were not obtained because drilling was
conducted by the mud-rotary method. Due to the granular nature of the subgrade soil, we estimate
that static ground water level will closely mirror the as-drilling readings.

4.4 Seismic Design Considerations

Wang estimates the minimum factor of safety (FOS) against liquefaction for the soils encountered
in the borings is greater than the AASHTO required FOS of 1.1. The soils within the top 100 feet
have a weighted average N-value of 31 blows/foot, classifying the site in Seismic Site Class D
(AASHTO 2012; Method B). The project location belongs to Seismic Performance Zone 1. The
seismic spectral acceleration parameters recommended for design in accordance with the AASHTO
LRFD Design Specifications are summarized in Table 1 (AASHTO 2012).

Table 1: Seismic Design Parameters

Spectral Acceleration Spectral Acceleration ) Design Spectrum for
] o Site Factors ] ,
Period Coefficient” Site Class D?
(sec) (%0 9) (%0 9)
0.0 PGA=3.7 Foge= 1.6 As=5.9
0.2 Ss=8.0 F=16 Sps=12.7
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Spectral Acceleration Spectral Acceleration ) Design Spectrum for
] o Site Factors ] ,
Period Coefficient? Site Class D?
(sec) (%0 9) (% 9)
1.0 S$=32 F=24 Spi=7.6

1) Spectral acceleration coefficients from AASHTO, 2012
2) Site Class D Bridge Spectrum to be included in plans: A; = PGA*Fyq,; Sps= Ss*Fa; Spi= S1*Fy

5.0 FOUNDATION ANALYSIS AND RECOMMENDATIONS

Based on an approved TSL plan dated March 12, 2015 (Appendix D) provided by CEMCON, Wang
understands the existing bridge carrying US 12 over IL 59 will be removed and a new single-span
bridge will be constructed. Given the information provided by the borings, we recommend supporting
the semi-integral abutments on steel H-piles or metal shell piles (MSP). Due to the lack of hard layer in
the boring logs that will provide substantial end bearing resistance for H-piles, MSP should closely be
considered. If MSP is selected, we recommend using the thicker wall such as MSP 14-inch diameter
with 0.312-inch thick walls to ensure penetration through the dense granular soil near the surface.
Vibrating and/or jetting the MSP through this material may be considered. Wang understands the
abutments will be designed as MSE walls. The walls will have maximum exposed heights of 23.5 feet
on the north side and 19.0 feet on the south side. The base of the walls will be established 3.5 feet bgs
for maximum total wall heights of 27.0 feet on the north side and 22.5 feet on the south side.

5.1 Mechanically Stabilized Earth (MSE) Wall

The following section provides bearing capacity, settlement, and global stability analyses for designing
MSE retaining walls. The borings drilled along the walls show generally competent soil conditions.
Wang estimates these soils will provide adequate bearing capacity, global stability, and total and
differential settlement performance for the retaining walls.

5.1.1 Bearing Capacity

Based on the assumed dimensions of the MSE abutment, we estimate an equivalent bearing pressure of
7,200 psf with a wall height of 27.0 feet and a wall width of 18.9 feet; the evaluation accounts for the
eccentricity of the wall. Based on the general lithologic profile described in Section 4.2, we estimate
the foundation soils have a maximum factored bearing resistance of 9,000 psf at the north abutment
and 7,500 psf at the south abutment; the factored resistance is calculated with a geotechnical resistance
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factor (¢v) of 0.65 (AASHTO 2012).

The estimated friction angle between the select MSE fill base and granular subgrade is 28° and the
corresponding friction coefficient is 0.53 (AASHTO, 2012). MSE retaining walls are designed based
on a geotechnical sliding resistance factor (¢.) of 1.0 for soil-on-soil contact (AASHTO, 2012). Our
analysis shows MSE walls with widths of 0.7 times the wall height will be stable.

5.1.2 Settlement

The maximum new fill height is approximately 23.5 feet. The estimated immediate settlement at the
highest wall is 1.0 inches. We do not envision any long-term settlement concerns for construction of
the approach slabs. Due to the granular nature of the subgrade soil, downdrag allowances will not be
required for foundation piles.

5.1.3 Global Stability

The global stability of the MSE abutment walls was analyzed based on the worst soil conditions
encountered along the embankments, represented by Borings B-04 at the south abutment. The
minimum required FOS for both short-term and long-term conditions is 1.5 (IDOT, 1999). Analyses
were performed with Slide v6.0, and the result of slope stability evaluation is shown in Appendix C.
We estimated factor of safety of 1.7. This condition meets the IDOT’s minimum requirement. Internal
wall stability will be designed by the MSE wall Contractor.

5.2 Bridge Foundations
Given the soil conditions encountered during the investigation and described in Section 4.1, Wang
recommends supporting the semi-integral abutments on driven piles.

5.2.1 Driven Piles

The abutments could be supported on driven steel H-piles or MSP. IDOT specifies the maximum
nominal required bearing (Rnwax) for each pile and states the factored resistance available (Rg) for
steel H-piles should be based on a geotechnical resistance factor (®g) of 0.55 (IDOT, 2012a). Nominal
tip and side resistance were estimated using the methods and empirical equations presented in the latest
AGMU Memorandum 10.2 — Geotechnical Pile Design (IDOT, 2011). Based on data provided by
CEMCON on November 4, 2014, the total preliminary factored load for abutment is 1671 Kkips per
abutment. Assuming no vibrating and/or jetting during pile installation, the Rg, Ry, estimated pile tip
elevations, and pile lengths for two steel H-pile sizes are summarized in Table 2 (HP12x63), Table 3
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(HP14x73), and Table 4 (MSP 14-inch diameter). The lengths shown in the tables include a 1 foot
embedment into the abutment pile caps.

The Re estimates are governed by the relationship Re = ¢cRn — ¢pa(DDr+Sc+Lig)le — (vp)(Mis)DDL
(IDOT, 2012a). Downdrag allowances are required for all piles experiencing relative deformations

greater than 0.4 inch between the pile and foundation soil. Due to the granular nature of the
subgrade soil, no downdrag allowances will be required.

Table 2: Estimated Pile Lengths and Tip Elevations for Steel HP 12x63

Required

Factored

Structure Pile Nominal Factored Factored Resistance Total Estimated
Unit Cap Base Bearin Geotechnical ~ Geotechnical Available Estimated Pile Tip
(Reference  Elevations R 9 Loss Load Loss R " Pile Length  Elevation
: N F
Boring) (feet) (kips) (kips) (kips) (kips) (feet) (feet)
236 0 0 130 79 700.0
273 0 0 150 93 686.0
North 309 0 0 170 110 669.0
345 0 0 190 113 666.0
'Aéb‘(‘)tlme”; 777.95
(B-O1an 382 0 0 210 117 662.0
B-03) :
418 0 0 230Y 124 655.0
455 0 0 250Y 131 648.0
497 0 0 2739 139 640.0
236 0 0 130 83 694.5
273 0 0 150 87 690.5
1)
South 309 0 0 1701) 107 670.5
345 0 0 190 112 665.5
"Eblétzme”é 776.50
(B-02 an 382 0 0 210Y 113 664.5
B-04) 1
418 0 0 230Y 120 657.5
455 0 0 250Y 127 650.5
497 0 0 273Y 135 642.5

UPpile length and tip elevation is extrapolated from Boring B-01.
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Table 3: Estimated Pile Lengths and Tip Elevations for Steel HP 14x73
Structure Pile ﬁ%q#;ai? Factored Factored R':ez(i:ggﬁge Total Estimated
Unit Cap Base Bearin Geotechnical ~ Geotechnical Available Estimated Pile Tip
(Reference  Elevations R 9 Loss Load Loss R " Pile Length  Elevation
; N F
Boring) (feet) (kips) (kips) (kips) (kips) (feet) (feet)
236 0 0 130 73 706.0
273 0 0 150 78 701.0
309 0 0 170 100 679.0
North 345 0 0 190 108 671.0
2 21 11 .
Aéblétlmen(;[ 77795 38 0 0 0 0 669.0
( o ??)“ 418 0 0 230 113 666.0
455 0 0 250 116 663.0
491 0 0 270 120 659.0
527 0 0 290Y 126 653.0
578 0 0 3179 134 645.0
236 0 0 130 75 702.5
273 0 0 150 81 696.5
309 0 0 170 86 691.5
1)
South 345 0 0 190 107 670.5
Abutment 382 0 0 210V 107 670.5
B-02 and 776.50 1)
( 418 0 0 230 111 666.5
B-04) "
455 0 0 250Y 112 665.5
491 0 0 2709 116 661.5
527 0 0 290Y 121 656.5
578 0 0 3179 129 648.5

Y Pile length and tip elevation is extrapolated from Boring B-01.
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Table 4: Estimated Pile Lengths and Tip Elevations for MSP 14-inch Diameter with 0.312-inch walls
Required Factored

Struc’gure Pile Nominal Factore_d Factore_d Resistance Total Es_timat_ed
Unit Cap Base Bearing, Geotechnical ~ Geotechnical Available, Estlmated Pile Tip
(Refe_rence Elevations Ry Loss Load Loss R: Pile Length  Elevation
Boring) (feet) (kips) (kips) (kips) (kips) (feet) (feet)
236 0 0 130 25 754.0
273 0 0 150 27 752.0
309 0 0 170 29 750.0
North 345 0 0 190 30 749.0
féb‘étlmaer:g 777.95 382 0 0 210 31 748.0
B-03) 418 0 0 230 32 747.0
455 0 0 250 50 729.0
491 0 0 270 51 728.0
513 0 0 282 55 724.0
236 0 0 130 23 754.5
273 0 0 150 25 752.5
309 0 0 170 31 746.5
South 345 0 0 190 33 744.5
(ABb%th;r?; 776.50 382 0 0 210 52 7255
B-04) 418 0 0 230 55 722.5
455 0 0 250 55 722.5
491 0 0 270 55 722.5
513 0 0 282 55 722.5

5.2.2 Lateral Loading

For a combination of MSE and deep foundation abutment, the majority of lateral load will be resisted
by the soil reinforcement attached at the backface of abutments. As required by IDOT, the contract
plans should include a note indicating the maximum horizontal service load applied to the abutments
such that the load can be included during design (2012a). The lateral pile resistance for the abutments
should be neglected.

5.3 Approach Slab

Two roadway borings, RB-02 and RB-05, were drilled approximately 30 feet and 60 feet from the
existing abutment. The borings show medium dense fine sand and sandy loam below the pavement or
aggregate shoulder. Due to the granular nature of the embankment soil, we estimate the settlement will
be minimal and the foundation soils have a maximum factored bearing resistance of 2,500 psf.
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6.0 CONSTRUCTION CONSIDERATIONS

6.1 Site Preparation

Vegetation, surface topsoil, existing pavement, and debris should be cleared and stripped where
approach embankment fills, MSE walls, and bridge structures will be placed. The exposed subgrade
should be evaluated by a qualified engineer using a dynamic or static cone penetrometer. Any unstable
or unsuitable materials should be removed and replaced with compacted structural fill as described in
Section 6.3.

6.2 Excavation, Dewatering, and Utilities
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.

Groundwater was encountered at depths deeper than the base of the required excavations, and
dewatering may not be required. During times of heavy precipitation, water allowed to accumulate in
open excavations should be immediately removed by sump-pump.

No utility conflicts were identified that would impact the foundation design. However, the Contractor
should ensure there are no utility conflicts during the final design and construction.

6.3  Filling and Backfilling

Fill material to attain the final design elevations should be structural fill material. Pre-approved,
compacted, cohesive or granular soil conforming to IDOT Section 204 would be acceptable as
structural fill (IDOT 2012b). The fill material should be free of organic matter and debris. The onsite
clayey soil appears to be suitable as fill material. Structural fill should be placed in lifts and compacted
according to Section 205, Embankment (IDOT 2012b).

All backfill materials must be pre-approved by the site engineer. To backfill the abutments we
recommend the porous granular material conforming to the requirements specified in the IDOT Special
Provision, Granular Backfill for Structures (2012). Backfill material should be placed and compacted
in accordance with the Special Provision. Estimated design parameters for granular structural backfill
materials are presented in Table 5.
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Table 5: Estimated Granular Backfill Parameters
Porous Granular Material

Soil Description

Backfill
Unit Weight 125 pcf
Angle of Effective Internal Friction 32°
Active Earth Pressure Coefficient 0.31Y
Passive Earth Pressure Coefficient 3.26"Y
At-Rest Earth Pressure Coefficient 0.5

Y Straight backfill behind the wall

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 and replaced with structural fill according to Section 6.3. 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 Pile Installation

Driven piles shall be furnished and installed according to the requirements of Section 512, Piling
(IDOT 2012b) and steel H-piles shall be according to AASHTO M270, Grade 50. Wang recommends
a minimum of one test pile be driven at each abutment location. Test piles should be driven to 110
percent of the nominal required bearing indicated above in Tables 2 through 4 of Section 5.2.1. Since
hard driving is expected, the piles should be installed with metal shoes.
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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 the bridge and MSE walls are planned, we should be timely

informed so that our recommendations can be adjusted accordingly.

It has been a pleasure to assist CEMCON, Ltd. 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.
W Ja/% Wh /(/mg- n=
e
Andri A. Kurnia, P.E. Jerry W.H. Wang, PhD., P.E.
Geotechnical Engineer QA/QC Reviewer
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BORING LOG B-01

WEI Job No.: 303-08-01

wangeng@wangeng.com

Page 1 of 2

Datum: NGVD
Elevation: 762.93 ft
North: 2080235.54 ft

1145 N Main Street Gllent .. CEMCON,Ltd. nori: 2080200 54
Lombard, IL 60148 . ast. :
: Project US Route 12 over IL Route 59 ion:
Telephone: 630 953-9928 roect . UoROULE 1< Over L houte oo Station: 306+77.19
Fax 630 953-9938 Location . FoxLake, IL Offset: 10.58 LT
[ | — [ S —
S |o|3~ 9 Q |o|l o~ o
5 >NZ|5¢ o= S >NZ|5¢e o=
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|S¢|35| 35
a |2 DESCRIPTION cHEYElS| T 25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S oo o
73-inch thick ASPHALT . |737.4
--PAVEMENT--/—_ Medium dense to dense, brown |
Medium dense to very dense, | 10 to gray SILT i 11
brown to gray, SANDY GRAVEL - T 10 |NP| 8 --saturated-- _| Ml 12 [NP] 25
and CRUSHED STONE . 11 - 16
-moist-- -
-FILL-- B
1Y 2] 28 [ne | 4 i X|12 19 1ne| 20
5 | 21 30_| 18
~ary- ] :
— 10 -
X |3 o0 |NP[ 3 i
i | 39 | i
tx|4 WoIne | s tx|13 2 ne| 18
10_| 27 35 | 9
1 I 7 726.2 ]
— S g] NP 3 Medium dense, gray, fine SAND -
1 = --saturated--
~ary- ] i
1Y e § [ne] 4 ] XI14 Lne| a7
15_| | 20 | 40_| [ 11 |
747.4 ]
Medium dense to dense, brown, | h
fine to coarse, SAND | 7 |
--moist-- _| 7 8 NP 3 ]
i L 11 | i
--with gravel-- t t
1 Is & ne| s 1 |15 B lne| 18
20 | 17 45 | 1
742.4 ]
Dense, gray SANDY GRAVEL ] i
-wet-- | 15 |
<k B 9] 49 [NP] 10 i
i | 17 i
& 739.9 |
s Medium dense, brown to gray,
gf medium to coarse SAND, trace 10 -- with silt laminations-- | 10
ol gravel i 10| 49 NP | 15 | 16| o NP | 20
5| —-wet--25_| 15 50_| 8
& GENERAL NOTES WATER LEVEL DATA
8| BeginDriling 10-20-2014 Complete Drilling 10-20-2014 While Drilling oo 25.50ft
®| Driling Contractor  Wang Testing Services = DiilRig = CME-55 TMR | AtCompletionof Driling ¥ NA
(&)
Z| Driter R&J Logger H.Bista Checkedby E.Datz | TimeAfter Driling NA
E Drilling Method  2.25 IDA HSA, 140 Ib auto, 30" drop, 2" DIASS; . Depth to Water Yoo NA
z . . . . The stratification i t th imate bound
g _Backfilled with soil cuttings S vetn SOt s e aatal LDt roay ba aradal




Page 2 of 2

BORING LOG B-01

WANGENGINC 3030801.GPJ WANGENG.GDT 11/5/14

Datum: NGVD
wangeng@wangeng.com WEI Job No.: 303-08-01 Elevation: 762.93 ft
1145 N Main Street Client CEMCONl Ltd. North: 2080235.54 ft
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; East: 1028448.52 ft
Lombard, IL 60148 .
: Project US Route 12 over IL Route 59 ion-
Telephone: 630 953-0928 ject . UL ROULe 1 Over I houte oo Station: 306+77.19
Fax 630 953-9938 Location . FoxLake,IL Offset: 10.58 LT
[ S — [ S —
S |o|3~ 9 Q |o|l o~ o
o |6 >NZ|[3¢e ey |5 >NZ|5¢e o=
€ |82 SOILANDROCK £ &le e |35|25[5 e SOILANDROCK  £4% 32 Sel35(35
a |2 DESCRIPTION cHEYElS| T 25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S oo o
711.2 7] 5]686.2 N
Medium dense, gray SILT - Dense, gray, coarse SAND -
1 --saturated--
17089 | 5 SR : 15
: Dense, gray, very fine to medium | 171 7 | NP i 22| 47 | NP| 17
SAND 55 | 14 S 80_| 17
--saturated-- S :
N 681.2 1
- Medium dense, gray SILT -
T 679.1 ]
7] 181 15 [ NP |  Medium dense, gray SANDY 7] 2| 10 1 wel 20
T 19 GRAVEL 1 10
60_| | 20 | 85 | | 10 |
--wet--
- 19 -1 11
1 A9 o5 [ NP 1 X284l o | NP 11
65 | 26 90_| 8
N 71.2 7
- Dense, gray, medium to coarse ]
T SAND, trace gravel 7
] --saturated-- ]
7 12 . 16
| X H20] 14 [ NP | X W25| 17 [ NP 13
70_| 19 95 | 18
{691.2 ] h
Medium dense, gray SANDY - -
GRAVEL 1 b
-wet-- 7] 7]
] 7 ] 17
1A M21] 5 [ NP 1 X W26| 5o | NP | 20
75 | 8 100 29
ing terminated at 100.00 ft
GENERAL NOTES WATER LEVEL DATA
Begin Drilling 10-20-2014 Complete Drilling 10-20-2014 While Drilling Yoo 2550t
Drilling Contractor  Wang Testing Services = DrilRig = CME-55 TMR | AtCompletion of Driling ¥ NA
Driller | R&J Logger H.Bista Checkedby E.Datz | TimeAfter Driling NA
Drilling Method  2.25 IDA HSA, 140 Ib auto, 30" drop, 2" DIASS; . Depth to Water Yoo NA .
_Backfilled with soil cuttings Z"e stratification ines represent the approximate boundary




BORING LOG B-02

WEI Job No.: 303-08-01

wangeng@wangeng.com

Datum: NGVD
Elevation: 762.38 ft
North: 2080185.35 ft

Page 1 of 1

1145 N Main Street Client CEMCON, Ltd. East: 102847257 1t
Lombard, IL 60148 ) ast. :
: Project US Route 12 over IL Route 59 ion-
Telephone: 630 953-0928 roect . UoROULE 1< Over L houte oo Station: 306+49.92
Fax 630 953-9938 Location . FoxLake,IL Offset: 9.01 RT
© o — o | w —
Q oo~ o Q |o| o~ X
S >Z [3SE g 5 >z |8z o
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|S¢|35| 35
a |2 DESCRIPTION cHEYElS| T 25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S oo o
71 69-inch thick ASPHALT i S 736.9
N -PAVEMENT-- —] Medium dense, yellow, brown a
Medium dense to dense, brown | 6 and gray SILT, saturated ] 10
and gray SANDY GRAVEL 4 [ o |NP| 5 JAR 11 | NP 28
—-POSSIBLE FILL - 9 | - [ 14 |
-moist—- | ]
1 |2 12 one| 4 jXIm ¥ Ine| 27
5 | 22 30_| 14
7554 | 3 ]g NP | 4 ]
i Medium dense, brown, fine i 12 i
> 1754.4SAND i
--moist--/ | |
Dense, brown and gray SANDY -] 7284
gray 4 10 NP | 4 Medium dense, gray SILTY 13 4 NP [ 22
GRAVEL . 18 | 5
10_| 13 LOAM 35_| 6
751.9 --saturated--
Medium dense to dense, brown i
and gray, medium to coarse, fine | 6 i
SAND, little gravel _ 5] 40 |NP| 4 i
_ | 16 | i
txle 2 nef 6 jx|14 2 | NP 24
15_| 14 722.4 40 10
i Boring terminated at 40.00 ft
= 8 -
1 |7 g [ NP 18 ]
_ | 15 | i
—] 8 —
1X Is 1a | NP [ 12 i
20_| 16 45 _|
- 10 -
8 _: ; 15 |
é —saturated— 1/ i
2l . 9 -
8| ] 10 g |NP| 27 ]
<§c 25 | 12 50_|
& GENERAL NOTES WATER LEVEL DATA
8| BeginDriling 10-22-2014 Complete Drilling 10-22-2014 While Drilling oo 23.50ft
®| Driling Contractor  Wang Testing Services = DiilRig = CME-55 TMR | AtCompletionof Driling ¥ NA
(&)
Z| Driter R&J Logger . H.Bista Checkedby E.Datz | TimeAfter Driling NA
E Drilling Method  2.25 IDA HSA, 140 Ib auto, 30" drop, 2" DIASS; . Depth to Water Yoo NA
Q (i :
g _Backfilled with soil cuttings and bentonite chips {he stratification lines represent the approximate boundary
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BORING LOG B-03

WEI Job No.: 303-08-01

Datum: NGVD
Elevation: 764.91 ft

North: 2080158.21 ft

Page 1 of 1

1145 N Main Street Gllent .. CEMCON,Ltd. o 2o
Lombard, IL 60148 . ast. :
' Project US Route 12 over IL Route 59 ion:
Telephone: 630 953-9928 roect . UoROULE 1< Over L houte oo Station: 305+97.32
Fax 630 953-9938 Location FoxLake, IL Offset: 10.44 LT
[ | — [ S —
Q oo~ o Q |o| o~ X
5 >NZ|5¢ o= S >NZ|5¢e o=
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|S¢|35| 35
o o DESCRIPTION oTlggElLS | TS5 |2 DESCRIPTION olgee(x3| 7|25
© ~ © ~
S |o|o O S |o|w O
. 29-inch thick ASPHALT 1 |
y --PAVEMENT-- —] a
Medium dense to dense, brown ] 9 R - 9
and gray, SANDY GRAVEL and - Tl 10 NP 4 poo 737-9M : y, 1] 14 [ NP 19
CRUSHED STONE ] 11 edium dense_ to dense, brown i 15
—moist— and gray, medium to coarse
—FllL— - SAND to SANDY LOAM 1
_ 5 --saturated-- _| 10
] 21 7 |[NP| 4 1 X H12| 15 | NP| 26
5 | 9 30_| 23
R 8 i 733.2 5
— > < I 3 ;g NP 2 Medium dense, gray SILT E
1 == --saturated--
756.9 |
Dense, brown and gray, medium | 1
755.9SAND, little gravel 8 — 8
--moist--/" | 4| 40 [NP| 3 j 13| g | NP| 18
Dense, brown and gray SANDY 10 24 35 10|
GRAVEL g -
--moist-- _
- 17 -
h I 5 22 NP 3 h
| | 27 | i
751.9 ]
Medium dense, gray medium | 1
SAND, trace gravel a 9 h 11
—moist— 6|40 |NP| 3 1A Q4] 11 [ NP 17
15_| 13 724.9 40 13
i Boring terminated at 40.00 ft
1 I 7119 Ine ]| 8 ]
| | 15 | i
746.9 |
Very dense, gray SANDY | 1
GRAVEL | 23 |
-—-moist-- | 8 36 NP 7 i
20| 26 45_|
7444 n
Medium dense to dense, brown | _
and gray, fine to medium SAND, | 15 i
= trace gravel _ 91 14 | NP | 14 _
8 --moist- | 15 i
g - _
2 --wet-- i
2 : 1 12 -
o] § 1A Qof 15 NP | 18 i
§ 25 | 18 50_|
& GENERAL NOTES WATER LEVEL DATA
8| BeginDriling 10-22-2014 Complete Drilling 10-22-2014 While Drilling oo 27.00ft
®| Driling Contractor ~ Wang Testing Services = DrilRig = CME-55 TMR | AtCompletionof Driling ¥ | NA
(&)
Z| Driter R&J Logger H.Bista Checkedby ~E.Datz | Time After Driling NA
E Drilling Method  2.25 IDA HSA, 140 .Ib auto, 30" drop, 2" DIASS; ... . Depth to Water ¥ oo NA
9 S :
S _Backfilled with soil cuttings and bentonite chips e stratification lines represent the approximate boundary
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BORING LOG B-04

WEI Job No.: 303-08-01
t CEMCON, Ltd.

Page 1 of 2

Datum: NGVD
Elevation: 765.44 ft
North: 2080089.60 ft
East: 1028442.45 ft

Project US Route 12 over IL Route 59 ion-
Telephone: 630 953-9928 roect . UoROULE 1< Over L houte oo Station: 305+46.66
Fax 630 953-9938 Locaton FoxLake,IL Offset: 13.93 RT
© o — [ o —
Q oo~ 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|S¢|35| 35
a |2 DESCRIPTION cHEYElS| T 25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S oo o
JE 7c5.14-inch thick, dark brown, SANDY 2 i
i \ \ LOAM, little gravel i
_________:IO_P§9'L_" . 6 . 8
Medium dense, yellow brown, - 1 8 |[NP[ 9 _ M o [NP] 27
fine SAND, little gravel . 11| - 16|
762.4 —Moist—- _
——FILL——/—- -
Medium dense to dense, brown ] 5 g NP | o5 ] 12 gi Ne | 25
SANDY GRAVEL and 5 7 30 31
CRUSHED STONE ] ] ]
~FlLL- ] ]
--moist-- | 6 i
a 31 5 |NP| 4 7334
| 9 Dense, brown, fine SAND to
_ SANDY LOAM
i --saturated-- |
7 12 . 22
_XI4 19 | NP | 4 _XI13 54 | NP | 26
10_| 13 35| | 24 |
“Medium dense, brown SANDY ]
GRAVEL ] I ° (RES 1
—moist-  _ S ]\;5 NPl 6 k Dense to very dense, gray SILTY -
] —] LOAM 1
Medium dense to dense, brown | —-saturated-- t
and gray, medium to coarse i 4 i 19
SAND, trace gravel i 6] g |NP| 4 i 14] o5 | NP | 21
--moist--15_| 11 40_| 28
= 8 -
_: ] [ 14 i
_interbedded silt— | ]
N 12 - 14
_Xls 16 | NP | 4 _X|15 16 | NP [ 21
20_| 18 45_| 24
744.9 —
Very dense, brown SANDY a
LOAM, some gravel | I 9| 28 | NP | 11 i
[ —-wet—-  _ L 50/5" _
E |raza v ]
8 Medium to very dense, brown i
g SILT, trace gravel ] | |mes ]
g —wek- 10 18 np | 20 || Dense, gray, coarse SAND 16 ] i Ne | 26
z 25 9 S --saturated--5 ] 18
g >_| )_|
& GENERAL NOTES WATER LEVEL DATA
8| BeginDriling 10-21-2014 Complete Driling 10-21-2014 While Drilling Yoo 23.00ft
@[ Driling Contractor ~ Wang Testing Services DrilRg = CME-55 TMR | AtCompletion of Driling ¥ NA
@]
5| Driler | R&J Logger H.Bista Checkedby ~E.Datz | Time After Driling NA
E Driling Method  2.25 IDA HSA, 140 |b auto, 30" drop, 2" DIASS; . Depth to Water Yoo NA
9 S, .
g _Backfilled with soil cuttings E“e Stralificalion ines represen the approximate bolindary




wangeng@wangeng.com

Page 2 of 2

BORING LOG B-04

WEI Job No.: 303-08-01

Datum: NGVD
Elevation: 765.44 ft
North: 2080089.60 ft

1145 N Main Street Client CEMCON, Ltd. East: 1028442 45 ft
Lombard, IL 60148 ) ast. :
’ Project US Route 12 over IL Route 59 ion-
Telephone: 630 953-0928 roect . UoROULE 1< Over L houte oo Station: 305+46.66
Fax 630 953-9938 Locaton Fox Lake,IL Offset: 13.93 RT
[ S — o | w —
Q oo~ o Q |o| o~ X
S >NZ[5c g< s >NZ|5c g<
% |se SOILANDROCK  £gls (2 |5¢|35|25|5 [se SOILANDROCK  £of5fe|S¢|35| 35
a |2 DESCRIPTION cHEYElS| T 25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S oo o
o pakN ] 688.7 1
Medium dense, gray SILT to - Very dense, gray SANDY LOAM
SILTY LOAM 1 and gravel 7
-wet-- 7] -wet-- 7
1f7113 — 7 SR — 34
‘ Medium dense fo dense, gray, 1 i 152 NP 14 . 22 gg NP [ 13
H t AND )| ~-|1685.4
medium to coarse S i Boring terminated at 80.00 ft
1 I18 o1 [ NP | 18 i
60_| 23 85|
X I19 1° Ine | 26 ]
65_| 23 90_|
696.4 } 9 :
Dense, gray SANDY GRAVEL i 20 43 | NP | 11 ]
--wet--70_| 17 95_|
<|: : :
| - ]
op: B ]
Ol
ar 1) qer| 25 [ e | 11 ]
§ ) 75 ] 18 100_|
& GENERAL NOTES WATER LEVEL DATA
8| BeginDriling 10-21-2014 Complete Driling 10-21-2014 While Drilling Yoo 23.00ft
@[ Driling Contractor ~ Wang Testing Services DrilRg = CME-55 TMR | AtCompletion of Driling ¥ NA
@]
5| Driler | R&J Logger H.Bista Checkedby ~E.Datz | Time After Driling NA
E Driling Method  2.25 IDA HSA, 140 |b auto, 30" drop, 2" DIASS; . Depth to Water Yoo NA
z . . . . The stratification i t th imate bound
g _Backfilled with soil cuttings betena 8k hans: fhe abt ol analia oy b aradia
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BORING LOG RB-02

WEI Job No.: 303-08-01

wangeng@wangeng.com

Datum: NGVD
Elevation: 783.23 ft
North: 2080015.97 ft

WANGENGINC 3030801.GPJ WANGENG.GDT 11/5/14

1145 N Main Stree Gllent CEMCON,Ltd. orth: 208001597
ast. .
Lombard, IL. 60148 Prject  USRoute12overILRoute59 Station: N/A
Telephone: 630 953-9928 :
Fax 630 953-9938 Location FoxLake, IL Offset: N/A
[ S — o | w —
Q oo~ 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|S¢|35| 35
o o DESCRIPTION oTlggElLS | TS5 |2 DESCRIPTION olgee(x3| 7|25
© ~ © ~
S |o|n ) S |o|o o
HH 45 77-inch thick ASPHALT |
[ -PAVEMENT-- /|
Medium dense, brown SANDY - 6
LOAM, trace gravel — 1 6 [NP| 10
~FILL-- ] 7
7
Medium dense, brown, very fine | 9
SAND, trace gravel Y/ > 8 | ne | 20
~FILL- 7
. 5 7
Loose, brown SILTY LOAM i 3
--saturated-- _| 3 % NP | 19
776.2 ] 3
\ Stiff, brown SILTY CLAY, i 4
‘\ interbedded with sitand sand |\ M, | 4 [150| 20
[ fz7ar 10 P
B Medium dense, brown SANDY 11
GRAVEL |
10
~dry-101 Y Bs5| 11 | NP | 4
i 16
| 17
E 14
— 612 NP 3
i 12
| 12
. 7
— 7114 INP| 4
i 11
768.2 15 12
Boring terminated at 15.00 ft
20_|
25 |
GENERAL NOTES WATER LEVEL DATA
Begin Driling . 10-23-2014 Complete Driling 10-23-2014 While Drilling Moo 400f
Drilling Contractor  Wang Testing Services = DrilRig = CME-55 TMR | AtCompletion of Driling ¥ | DRY .
Driller | R&J Logger H.Bista Checkedby ~ MDLR | Time After Driling NA
Drilling Method  2.25 IDA HSA, 140 .Ib auto, 30" drop, 2" DIASS; ... . Depth to Water ¥ oo NA )
_Backfilled with soil cuttings and bentonite chips e stratification lines represent the approximate boundary
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BORING LOG RB-03

WEI Job No.: 303-08-01

wangeng@wangeng.com

Datum: NGVD
Elevation: 785.14 ft
North: 2080280.86 ft

WANGENGINC 3030801.GPJ WANGENG.GDT 11/5/14

1145 N Main Stree Gllent CEMCON,Ltd. North: 2080260.86
ast. .
Lombard, [L. 60148 Prjet  USRoute12overILRoute59 Station: N/A
Telephone: 630 953-9928 :
Fax 630 953-9938 Location FoxLake, IL Offset: N/A
[ S — o S —
Q oo~ 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|S¢|35| 35
a |2 DESCRIPTION cHEYElS| T 25(x |3 DESCRIPTION cTlgg eS| |28
S |9 |o o S oo o
o 3-inch thick, brown, coarse 1
~“|784.1SAND over
9-inch thick, brown SANDY ] 6
LOAM S Q1] 7 N oo
--SHOULDER--/ _ ;
781.9Medium dense, brown, fine —
SAND E 4
: --moist--/ 2 g NP 15
[ |zs04L00SE, brown SANDY LOAM, 5] 2
| ; | ; trace gravel /’ 0
779) : ]
s _ —moist—/ /3 3| 2 |1.00| 28
Stiff, brown SILTY CLAY | 3 p
Loose, brown SANDY LOAM, - 2
trace gravel B 4
--moist-- 4 2 NP | 9
|776.1 ] 5
Medium dense, brown, fine to 3
coarse SAND 10 513 | ne| 4
--moist-- 3
h 3
E 5
— 6 8 [NP| 4
i 9
h 8
N 6
— 7 5 NP | 11
i 6
o ]7704 15 5
Boring terminated at 15.00 ft
20__
25__
GENERAL NOTES WATER LEVEL DATA
Begin Driling . 10-23-2014 Complete Drilling 10-23-2014 While Drilling Y DRY
Drilling Contractor  Wang Testing Services = DrilRig = CME-55 TMR | AtCompletion of Driling ¥ | DRY .
Driller | R&J Logger H.Bista Checkedby ~ MDLR | Time After Driling NA
Drilling Method  2.25 IDA HSA, 140 .Ib auto, 30" drop, 2" DIASS; ... . Depth to Water ¥ oo NA
Backfilled with soil cuttings and bentonite chips The stratification lines represent the approximate boundary
.DadcC A WILIN SOl ( Uungs ana penwonie cnips.........._......._ b i . iti
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U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS \ HYDROMETER
4 2 1 4 12 3 6 10 ,,16 30 50 100 200

6 3 1.5 3/8 8o 14 20 60 140
100 i ; i 3‘\ IBIRIL BT Qﬁﬁﬁx&k
95 : : * : : :
% z z \
85 : :

80

75

65

60 R R R \
55 : : :

50 ; ; ; ; ; \
45 z z z z z

I s

PERCENT FINER BY WEIGHT

20

R A A

RN I

o

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
® B-01#3 6.0 ft Gravelly Sand NP | NP | NP | 0.89 ' 38.90
X| B-04#10 235 ft Silt NP | NP | NP | 1.28 | 3.92
E Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
§ ®| B-014#3 6.0 ft 19 2.462 0.372 0.063 43.2 46.1 9.3 1.5
El B-04#10 235 ft 4.75 0.045 0.026 0.011 0.0 17.5 82.1 0.4
] Wang Enginesring, Inc. GRAIN SIZE DISTRIBUTION
N 1145 N Main Street Project: US Route 12 over IL Route 59
> Lombard, IL 60148 .
g Telephone: 630 953-9928 Location: Fox Lake, IL
] .
| Fax: 630 953-9938 Number: 303-08-01
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AT L T LU

Safety Factor
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Traffic Load
250.00 Ibs/ft2

Slope Stability Analysis
( Borings: B-04 and RB-01)

766.0
1V:6H
762.5 7610
Layer 3
753.0
Layer 4
W
y 743.0
] Layer 5
] 734.0
LELELEL A B L L LN DL L LN DL AL L LR DAL L L DL L L L DL L L DL L L LR DL L LN DL L L DL L L L B L L DL L L LA DL L L LN DL L LN DL DL L L DL L LI DL L L L DL LN DL L L L DL L LN DL LR DL LR LR L DL LR L L LN DL L R
Soil Properties: SLOPE STABILITY ANALYSIS; US ROUTE 12 OVER ILLINOIS ROUTE 59,
Layer ID Soil Type Unit W eight Soil Parameters LAKE COUNTY, ILLINOIS
(pef) C (psf) ¢ (deg) e crapnc APPENDIX C ooy A i
1 Porous Granular BACKFILL 125 0 32
2 Medium Dense Fine SAND 120 0 31 WEng 1145 N, Main Street
3 Medium Dense to Dense SANDY GRAVEL 120 0 33 Engineering www.wangeng.com
4 Medium Dense to Dense SAND to SANDY LOAM 120 0 34
5 Medium Dense to Very Dense SILT 120 0 35 FOR CEMCON, LTD. 303-08-01
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APPENDIX D




45°-8"

2" Preformed -0 Const. joint
P 230 Joint Flifer \ / : |
| -
=77 86" Shoulder oi Tangent (Max.) 12" Lane 12* Lane 10 Shoulder ai Tangent (Min.) [-7 : i Appr sach siab : %
and Varies £ US 12 (N8 ond Varies 5 P . ) _
) ' 4 Webd irder 4 \
virnes 0 T{o &L {Composite Full Length) !
at Local Tongent . '
% € Exp. Brg. (North) _| ;
5 - . & € Fixed Brg. (Scuthi '
N _S.E. .02 ft/ R — T .
™ T Pt IS P " :
] - S |—— Bk, of Abur, X
: K
4 f ' x - 51, O; W =—— 1
ou il e 9l m 2 L JT !
;e IE 2 [] /—Sat’ec:‘ il . Limits of
=l IR / ‘/:7 relnforced
T 2 / ’ 50# mass
[ R & > / P e o™ Cpe]
@ W Top of exposed | | A |
@ B 3 panel jine i
E|E 1419 Metgl Shell Piles
27 7" & spaces gf 6°-9" = 40°-6" 2°-7" EE Front face of ) with shoe aftachment
L3 [ RN 4 RN - I LA [
' <= precasi panels v {Typ)
CROSS SECTION ;Sé Finished :
{Logking North} e grade '
(=] =)
SE '
== & —
1E A ; il reinf 2
NS ,—'-I Sail reinfarcement
= !
d 1
Top of
leveling pad
2-g" .70 x "H"
Limits of Structurs Excavalion
North Abutment = 17'-g8"
Scuth Abutment = j4°-0°
SECTION THRU SEMI-INTEGRAL ABUTMENT
{Hariz. dim. @ Rt. L°s)
) Nofe: The MSE Wall Supplier shall design the soll cbutment soft
2 a reinforcement 1o resist @ horizontal foree of ... k/F1. of abutment.
[*a] =+
N o
O & ~ o g )
€T Iy oy, ® 2 S o
., T g . - Sl r~ W
o g : Tls i =3 = i) =
| s by + R ~ w Pt Q hr H (3]
eips o 5 w500 v i o~ 8 &
R ~ Slx L Y S R Oho ; 10
| 200 ve g 8 3 8 Yz s S B Ik
HEE L. o o= ? > 359 n|S2 S g [ oa] P P~
3ld G 5 S g £ 8 3 8 S° g ez r
ola % U')Lu &) S NS et ‘§ %h—. ‘-DE ?2 Pcy [ Bk. of N. Abut.
aq - E:Cj S = ~. =l < g: IS lfig AN AR Sta. 106+40.78
~ N - =~ > Sl N N
L1 k\ +0.547 — N RS e B b AN \ & Bridge AR € us 12 (Ng)
3lE pa | T 150k ~d o ww 2fs g Y= N - . R
EE S___._._-—-—-‘—-—-—-' L - Gld £ l_:l = N N Sta. 105+79.40 "~ oodway
"“"73“"-==="—""- *1-207'(-’ b~ o ‘\H“"-- il EE \""'--.. . . -
.91 a o 8 ~— N —._ s ‘Jr"3551.60f?.
w| BOTVC | 52 - e N . — -1
8lo M @ alg 8 T = =
SN N g 5|8 S Lecat /. . S
o 2 R gl ) w Tangent PP . N
oyt~ 3 4 2 % o = @ A o \\LD
=3 G S Gl S Bk. of 5. Abul. e =N 65" .
A [ ~ ? ~ N
=|= & R o I Sta, 105+ 16.95 - o1 ii .
ok 3 > S 282 ]
Q= . & el - 123 16"
FREPARED BY : >\ =} 9
CEMCON, Led.
Soasuitiag Engineess. Long Surveyors & Prooners Us 12 (B) IL_RTE 59 (SB) QFFSET SKETCH
Aurprg, [Ilinols £G504-9675
Pu: £30.862.2100 Fax: 630.862,2799 PROPOSED PROFILE GRADE EXISTING PROFILE GRADE
E-Maif: codgoremeon,com  Websifer www, cemcon, com
FILE ware - DSER mAE + RS DESIGHED -  NRF REVISED - S SECTION county [ ST NG
CHECKED - WMAM REVISED - STATE OF ILLINDIS CROSS SECTIONS 3354 22-2HB-1 \ LAKE 4 2
PLOT SCALE > DRAWN -  ROS REVISED - DEPARTMENT OF TRANSPORTATION CONTRACT NO.
MOT 06SE = CHECKED - 03-10-15 REVISED -~ { {ILLINGISIFEQ, AID PRDJECT




Front Face (FF) of
MSE Wail precost ponels

Begin Proposed Wall
Sta. 305+80.57
Offset 42.61° Lt

Kink Point
Sta. 306+08.i4
Offset 26.80° Lt

Approximale limits of
reinforced soit mass

Kink Foint

P, Wall
Sta. 306+81.69 Ef;’ o ests”
Offset 18.98 L1 OfFsel 24.36° Lt
Braak Point
Sto. 306+96.00
Offset 19.52° L1

(2 2" Preformed iy

Joint Filier Y /— Const, foint
' < |

Appreoch slab %

3 ]

54" Web P Girder
Composite Full Length)

& Exp. Brg. (Narih} _|
€ Fixed Brg. {Seuth}

IR Leping—

Sl J— Bk of Abut.
Sy E .
2 . ~ob [ =1 - i )
P e e g A !
NEY I o i - Setect it < -
J
=Y 1=, T / )
N T

31. I / S N

Limits of

|
Top of sxposed [ |

S
&
o T
. 1 | |
= 7 - é pane! line : : " : : refnforced
—_ By ! i
IIIIIIII 3 Front face of [ ! ! soll mass
=T . i et S S R T T T T T T T T T T e A e e < precast ponels I | T '
T T » e = L f ' 14" Metal Shel Piles
e g e L=y g Finished I I | with shoe daftachmant
- - TmEE = grade 1 T b (Typ.)
| i [ )
= X -
=5 ; b l
W0, T 1
KEE-SY! [ | F—L Seif reinforcement
ﬂfj—Aﬂ Note: All offsets are measured from the € of Iliinois Route 59 e — | :
(Locking North) fo the front foce of the precast ponels = [N S !
I 1 T ,
L ol a? ’ l - P
el el
Top of
levaling pod
2-g" 0.70 x "H*
174-0 Limits of Siructure Excavation
25°-0" 75" g 148" 59¢- 4" ir-g
Sfa. I06+33.44
Elev, 786.48
ﬁ SECTION THRU SEMI- INTEGRAL ABUTMENT
D\ (Horiz. dim. @ Rf. L’s)
- :\
olg = .
S =~ Flev. 7 Top of coping
lev. 780,45 To .
p of exposed panel line
Elev. 779.35 | N i Proposed ground line
! ! ; T I at front foce of wall
t T 1

i __Existing ground profile ot
face of proposed MSE Wall

Elev. 768.00

Elev, 763.00
fev. /62.00

Theoretical top of

NORTH MSE WALL ELEVATION teveling pad fine
are CEMCON, Led. (Laoking North)

Consui!lng Englreers. Land gurvcyors & Planners

N

2280 wWhile Qak Circla, Suite JOO

Aurargs., [liinols 60G504-3675

Pn: 63G.362.2100 Fax: 530.862.2199

E-Mgli+ coddocemcon.com  Webslle: www.cemcan.com

MSE NORTH WALL DETAILS
UsS 2 (NB) OVER IL 58 (SB)
FAP RTE 334 SEC. 22-2HB-1
LAKE COUNTY
STATION 105+79.40
STRUCTURE NO. 049-060!

FILE NAME = USER NAME @ RDS DESIGNED = HRF REVISED -

R SECTION county | Q%] SHEET
CHECKED -  MaM REVISED - STATE OF ILLINOIS 334 § 22-2H3-1 1 LAKE 4 3
PLOT 5CALE = DRAWN - RDS REVISED - DEPARTMENT OF TRANSPORTATION CONTRACT NO.
.07 JATE = CHECKED - C3-10-15 REVISED - 1L INOIS] FED, AID PROJECT




Front Face (FF) of _ /
MSE Waill precast panels

Kink Point
Sta, 305+10.77
Offsef 3L{0° Rt

Approximale fimits of

reinforced soil mass C_JX . 1
End Proposed Wall Breaok Point \Q) 0O
Sta. 306-33.11 Sta. 305+99.85
OfFset 54.10° Rt Offset 49.71°Rt
-

Begin Froposed Woll
3o0°00" Sta. 304+83.34
Offsef 37.39° Ri

-
=
—
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- -
=7 -
- -
=T -
— -
= - -
- o~ -
= -
== =
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— = - -
e - -
- — e
——— —
— = — -
—_= — S e
—_— —_

PLAN
(tcoking South) Note: All offsets agre megsured from the & of llinois Route 59
to the froni Fface of the precast penels
M45-0"
3i--5" g6-7" 27-0"
Sta. 105-24.54
E ‘ Elev. 785.18 ﬁ Top of coping
< = Top of exposed panel line
1 | - Proposed ground line
/ AP g of Fronf face of wall
. K S ., Existing ground profile at
Eiev. 779.00 T = face of proposed MSE Woll
! \ E Elev. 777.50
| Elev. 774,00
Flev. /773.00
Elev.

767.00
7l

K_Tneoreﬁcaf fop of

leveling pod line

PREPARED 11 SOUTH MSE WALL ELEVATION
CEMCON, Ldd. (Looking South)

Corsulting Enginsers, Land Surveyoers & Ploaners
2280 white Oak Lircle. Suwite 100

Aurgrg, [itipeis BH0504-3675

Ph: £30.862.2100 Faxi 630.862.2199

E-Mail: ceddocampon,com Wadsile: www.cemcon.com

2 Preformed

54" Web f Girder
(Compasite Full Length)

€ Exp. Brg. (North) _|.

Joint Filler \

-9
m /— Const. joint

4 |
i R _
¥/ Approach_smb

2 2 el

€ Fixed Brg. (South) |_ SR
i Cir? Coping— E

g

{0

g 205

— Bk. of Abut.

ng g

B-6

Max. al Soulh Abutment

1-0b" =1 .

- 7

350

min.
1-gv

43 /- Select fiti

e~
'
5
—

| /‘ e

|
Top of exposed | ||

pdnel line

Limits of

Fronf face of

reinrarced
s0if mass

precast ponels f

Finished

14°¢ Mefal Shell Piles
with shoe attachment

{Typ.}

3

T ) s
fm»*aon‘ reinforcement

1
1
1
;
k3

leveling
20"

== iy
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pad
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SECTION THRU SEMI-INTEGRAL ABUTMENT

(Horiz. dim. @ Rf, L's}

MSE SOUTH WALL DETAILS
Us 12 (NB} QVER IL 59 (S8}
FAP RTE 334 SEC. 22-2HB~1
LAKE _COUNTY
STATION 105+79.40
STRUCTURE NO., 048-060!

FILE HAVE * USER NAME ¢ RDS DESIGNED -  NAF REVISED - LD SECTION county | AR SHEET
CRECRED = WA REVISED - STATE OF ILLINOES 334 228 LaE_ | 4| 4
PLOT SCALE = DRAWN - RDS REVISED = DEPARTMENT OF TRANSPORTATION CONTRACT NO.
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