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11. Abstract 
To facilitate the widening of East Avenue, a new retaining wall will be constructed just east of the 
northbound lane from about 1200 feet north of Joliet Road to 55th Street. The proposed 1603.5-foot long 
drilled soldier pile and lagging wall will have a maximum retained height of 7.5 feet and a maximum 
total height of 9.5 feet. This report provides geotechnical recommendations for the design and 
construction of the proposed retaining wall. 
  
Beneath pavement and up to 7 feet of fill material, the general lithologic profile includes 5 to 13 feet of 
very stiff to hard clay and silty clay diamicton with occasional granular lenses followed by dense to very 
dense gravelly sand to sandy gravel with highly fractured weathered dolostone fragments. Strong, very 
poor to fair quality dolostone was encountered at about 10 to 25 feet below existing grade or at 
elevations of 625 to 636 feet. The groundwater level was observed in one boring at elevation of 641 feet. 
Although the groundwater was not encountered during subsurface investigation in most of soil borings, 
the design and construction of the wall should consider perched groundwater elevations between 643 
and 647 feet in granular fill layers. In addition, the design and construction should also consider the sand 
and gravel lenses as water-bearing layers. 
 
We understand a drilled soldier pile and treated timber lagging wall is the preferred wall type. The soil 
parameters are included in report. Global stability analyses indicate the wall will have satisfactory 
factors of safety greater than 1.7. We estimate the foundation soils will undergo settlement of 1 inch or 
less. 
 
Other wall types such as reinforced concrete cantilever (RCC) and mechanically-stabilized earth (MSE) 
walls could also be considered. However, temporary soil retention will be required. Following the soil 
treatment, we estimate the foundation soil will have a maximum factored bearing resistance of 8,200 psf 
for RCC wall and 9,700 psf for MSE wall. 
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1.0 INTRODUCTION 

 

This report presents the results of our subsurface investigation, laboratory testing, geotechnical 

evaluations, and recommendations to support the design and construction of the proposed Retaining 

Wall (SN 016-Z022) at the east side of the East Avenue northbound lane. The proposed structure is 

part of the proposed improvements along East Avenue from Joliet Road to 55th Street in Cook 

County, Illinois. A Site Location Map is presented as Exhibit 1. 

 

1.1 Proposed Structure 

Based on the final Type, Size, and Location sheets (TSL) provided by Accurate Group, Inc. 

(Accurate) on October 27, 2018, Wang Engineering, Inc. (Wang) understands the proposed 1603.5-

foot long retaining wall will be constructed to support the roadway. The wall begins at Station 217+64 

runs along east side of East Avenue to a kink point at Station 233+07.60. Then the wall takes a turn 

along the curb at the East Avenue and 55th Street intersection and ends at Station 233+49.50 (East 

Avenue stationing) at 55th Street south side. The wall is proposed to be a drilled soldier pile and 

treated timber lagging wall with a maximum retained height of 7.5 feet and a maximum total height of 

9.5 feet.  

 

1.2 Existing Structure and Land Use 

There is no existing retaining wall at the site. There is a trapezoidal shape ditch which runs 

approximately parallel to the proposed wall on the east side. The surrounding land includes a quarry 

on the east side and commercial/residential properties on the west side of East Avenue.  

 

The purpose of this investigation was to characterize the site soil and groundwater conditions, perform 

geotechnical analyses, and provide recommendations for the design and construction of the proposed 

retaining wall.  
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2.0 GEOLOGICAL SETTING  

 

The project area is located in western Cook County, in Lyons Township. On the USGS Berwyn 

Quadrangle 7.5 Minute Series map, the retaining wall extends within NW ¼ of Section 15 at the limit 

with Section 16, Tier 38 N, Range 12 E of the Third Principal Meridian.  

 

The following review of published geologic data, with emphasis on factors that might influence the 

design and construction of the proposed engineering works, is meant to place the project area within a 

geological framework and, thus, to confirm the dependability and consistency of the subsurface 

investigation results. For the study of the regional geologic framework, Wang considered northeastern 

Illinois area in general and Cook County in particular. 

 

2.1 Physiography 

Cook County is dominated by Chicago Lake Plain and Wheaton Morainal Country physiographic 

sections (Leighton et al. 1948). The project site is situated at the limit between the two physiographic 

sections, within the east limit of Wheaton Morainal Country. The relief within the project area is 

generally flat. Along the wall alignment, the existing surface elevation increases northward from 645 

and 650 feet. There is a Vulcan Quarry located east of the wall with bottom of excavation up to 300 

feet below the ground surface (bgs). 

 

2.2 Surficial Cover 

The surficial cover is 10 to 20-foot thick as a result of Wisconsin-age glacial activity (Leetaru et al. 

2004). The glacigenic deposits were emplaced during pulsating advances and retreats of an icesheet 

lobe responsible for the formation of end moraines and associated low-relief till and lake plains 

lacustrine deposit (Johnson and Hansel 1999). The Tinley groundmoraine dominates the surficial 

cover within the project area and consists predominantly of clayey diamicton of the Wadsworth 

Formation. The Wadsworth Formation is identified as relatively homogeneous, gray till with clay to 

silty clay matrix, a high content of dolomite and shale clasts and occasional lenses of sorted and 

stratified silt and sand (Hansel and Johnson 1996). The diamicton rests directly over sand and gravel 

or directly over the bedrock in various degrees or weathering. The Site and Regional Geology is 

illustrated in Exhibit 2. 
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From a geotechnical viewpoint, the Wadsworth Formation diamicton is characterised by moderate to 

low plasticity, medium to low moisture content, medium to hard consistency, poor permeability, and 

low compressibility (Bauer et al. 1991).  

 

2.3 Bedrock 

In central Cook County, the surficial cover rests unconformably on top of Silurian-age bedrock that 

dips eastward at a pace of about 15 feet per mile. The top of the bedrock lies 10 to 20 feet bgs. Being 

so shallow, the bedrock within the project area is moderately to highly weathered. Structurally, the 

site is located on the eastern flank of the Wisconsin Arch (Willman 1971). No active faults or 

underground mines are known in the area. Vulcan Quarry open excavation borders the wall on its east 

side. 

 

Our subsurface investigation results fit into the local geologic context. The borings drilled in the 

project area encountered native sediments consisting of occasional patches of clayey, lacustrine 

deposits overlying silty clay diamicton with gravel and sand lenses. The borings encountered 

dolostone bedrock at elevations of 636 to 626 feet, or about 10 to 25 feet bgs. 

 

3.0 METHODS OF INVESTIGATION 

 

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

 

3.1 Field Investigation 

The subsurface investigation consisted of 22 structure borings, designated as RWB-01 through 

RWB-22. The borings were drilled by Wang between June and August 2017. The borings were 

drilled from elevations of 644.5 to 650.9 feet and were advanced to depths of 10.0 to 29.0 feet bgs. 

The as-drilled northing and easting coordinates were acquired with a mapping-grade GPS unit. 

Elevations, stations, and offsets were provided by Accurate. Four historical borings, designated as 

RW-01 through RW-04, drilled by Wang in 2012 along north end of the wall were included in this 

report. Boring location data are presented in the Boring Logs (Appendix A) and the as-drilled boring 

locations are shown in the Boring Location Plan (Exhibit 3). 

 

Truck- and ATV-mounted drilling rigs, equipped with hollow stem augers, were used to advance and 

maintain open boreholes. Soil sampling was performed according to AASHTO T206, "Penetration 

Test and Split Barrel Sampling of Soils." The soil was sampled at 2.5-foot intervals to the boring 



Wang No. 491-03-01 
East Avenue Retaining Wall, SN 016-Z022 
October 29, 2018 
 

 

 

S:\Netprojects\4910301\Reports\SGR_RetWall\RPT_Wang_AAK_4910301EastAveRWSGR_V2_20181029.docpdf  

     4  

termination depth or the top of sound bedrock. Bedrock cores were obtained in eight current 

investigation borings and in one historical boring in 5 to 10-foot runs with an NWD4-sized core 

barrel. Soil samples collected from each sampling interval were placed in sealed jars and transported 

to the laboratory for further examination and laboratory testing.  

 

Field boring logs, prepared and maintained by Wang geologists, include lithological descriptions, 

visual-manual soil (IDH Textural) classifications, results of Rimac and 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 levels were measured while drilling and at completion of each boring. For safety 

considerations each boreholes was backfilled upon completion with soil cuttings and/or bentonite 

chips and, where necessary, the pavement surface was restored to its original condition. 

 

3.2 Laboratory Testing 

The soil samples were tested in the laboratory for moisture content (AASHTO T265). Atterberg limits 

(AASHTO T89 and T90) and particle size (AASHTO T88) analyses were performed on selected 

samples. Field visual descriptions of the soil samples were verified in the laboratory. Uniaxial 

compressive strength tests were performed on selected bedrock cores. Laboratory test results are 

shown in the Boring Logs (Appendix A) and in the Laboratory Test Results (Appendix B). 

 

4.0 INVESTIGATION RESULTS 

 

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 Lithological Profile 

The borings were drilled through the East Avenue northbound lane and encountered 7- to 16- inch 

thick asphalt pavement over 3 to 25 inches of aggregate base or directly over the cohesive fill. In 

descending order, the general lithologic succession encountered beneath the pavement includes:         
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1) man-made ground (fill); 2) very stiff to hard silty clay diamicton; 3) dense to very dense 

gravelly sand; and 4) strong, very poor quality dolostone. 

 

1) Man-made ground (fill) 

Beneath the surface, borings encountered 0.3 to 7.3 feet of cohesive and granular fill. The cohesive fill 

consists of stiff to hard brown to brown and gray silty clay diamicton with unconfined compressive 

strength (Qu) values of 1.0 to 5.2 tsf with an average of 2.5 tsf and moisture content values of 6% to 

26% with an average of 19%. The granular fill consists of up to 2.1 feet of loose to medium dense, 

brown gravelly loam and gravelly sand with SPT N-values of 8 to 11 blows per foot. Up to 1.6-foot 

thick buried topsoil with moisture content values of 14 to 30% was sampled beneath the fill in 

Borings RWB-15 and RWB-17.  

 

2) Stiff to hard silty clay diamicton 

Beneath the fill and topsoil, at elevations of 639 to 646 feet, the borings encountered 5 to 13 feet of 

stiff to hard, brown and gray clay to silty clay diamicton with occasional granular lenses. The 

diamicton is characterized by Qu values of 1.6 to 8.0 tsf with an average of 4.2 tsf and moisture 

content values of 14 to 25% with an average of 21%. Laboratory index testing on a sample from the 

silty clay loam layer showed liquid limit (LL) values of 39 to 43% and plastic limit (PL) values of 

21%. This layer has an average liquidity index (LI) of about 0.1, indicating overconsolidated soils that 

are not prone to long-term settlement. 

 

3) Dense to very dense gravelly sand 

Below the diamicton, the borings encountered dense to very dense, gray gravelly sand to sandy gravel 

with highly weathered dolostone fragments continuing to the top of bedrock. More likely is highly to 

moderately weathered bedrock. This unit has N-value of more than 30 blows per foot to sampler 

refusal, and moisture content values of 3 to 8% with an average of 5%. Hard drilling conditions 

characterize this unit. 

 

4) Strong, very poor quality dolostone 

A total of eight soil borings were cored through dolostone bedrock beginning at 10.0 to 18.5 feet bgs 

or at elevations of 630 to 636 feet. We encountered auger refusal at 10 to 25 feet bgs, or at elevations 

of 625 to 636 feet on other soil borings. The rock is horizontally thinly bedded, highly vuggy, 

moderately weathered, and moderately to highly fragmented. The joints walls are rough and hard, 

the joints spacing averages 1.5 inches, and the joints infill and shale partings are highly weathered. 
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The rock mass quality is very poor with rock quality designation (RQD) values ranging from 0 to 

12%. The compressive strength tests showed Qu values of 5.5 to 6.0 ksi. One historical soil Boring, 

Boring RW-02, was cored through dolostone bedrock at 24.0 feet bgs or at an elevation of 626 feet 

with an RQD of 64%. Bedrock core description is shown in the boring logs (Appendix A) and rock 

core photographs are attached in Appendix D. A summary of top of weathered bedrock and strong 

bedrock elevations as well as RQD values recorded in the borings are presented in Table 1. 

 

Table 1: Top of Weathered and Sound Bedrock Elevations and Rock Quality Designations 

Boring ID 
Top of Weathered 

Bedrock Elevation 

Top of Sound Bedrock 

Elevation 

Rock Quality 

Designation  of 

Sound Bedrock 

 (feet) (feet) (%) 

RWB-01 634.0 632.5 0 

RWB-02 635.1 634.6 -- 

RWB-03 636.3 635.0 0 

RWB-04 635.7 635.2 -- 

RWB-05 634.9 633.4 0 

RWB-06 635.6 635.1 -- 

RWB-07 634.9 633.9 0 

RWB-08 635.6 635.1 -- 

RWB-09 637.6 636.4 0 

RWB-10 636.7 635.7 -- 

RWB-11 635.3 634.6 0 

RWB-12 635.1 634.4 -- 

RWB-13 633.0 630.7 0 

RWB-14 631.0 NA -- 

RWB-15 627.4 NA -- 

RWB-16 628.7 NA -- 

RWB-17 630.6 630.1 12 

RWB-18 631.5 626.5 -- 

RWB-19 629.4 625.4 -- 

RW-01 631.4 NA -- 

RWB-20 627.2 NA -- 
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Boring ID 
Top of Weathered 

Bedrock Elevation 

Top of Sound Bedrock 

Elevation 

Rock Quality 

Designation  of 

Sound Bedrock 

 (feet) (feet) (%) 

RW-02 632.5 625.8 64 

RWB-21 630.1 628.4 -- 

RWB-22 NA NA -- 

RW-03 632.1 NA -- 

RW-04 632.3 NA -- 

 

4.2 Groundwater Conditions 

Groundwater was not encountered in any of the boreholes. However various degrees of moisture are 

mention in the boring logs (Appendix A). The sand and gravel lenses within the diamicton are damp 

to wet. Historical boring, RW-04, encountered the groundwater at an elevation of 641 feet in the sand 

layer. We estimate the groundwater is situated below the investigated depth.   

 

Although the groundwater was not encountered during subsurface investigation in most of soil 

borings, the design and construction of the wall should consider perched groundwater elevations 

between 643 and 647 feet in granular fill layers. In addition, the design and construction should also 

consider the sand and gravel lenses as potential water-bearing layers. 

 

5.0 ANALYSIS AND RECOMMENDATIONS 

 

Based on the TSL sheets (Appendix E), the 1603.5-foot long retaining wall is proposed to support the 

East Avenue roadway along the east side. The proposed wall will have maximum retained height of 

7.5 feet and a maximum total height of 9.5 feet. There is a trapezoidal shape ditch which runs 

approximately parallel to the proposed wall on the east side.  

 

We understand a drilled soldier pile and treated timber lagging wall is the preferred wall type, as the 

drilled soldier piles can be cored through the shallow bedrock and minimize noise and vibration. As 

alternatives, the wall could also be constructed as reinforced concrete cantilever (RCC) and 

mechanically-stabilized earth (MSE). However, these walls will require temporary soil retention 

system or an open cut excavation along the roadway, additional construction time, and possible detour 
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of East Avenue. Due to the shallow bedrock encountered along retaining wall, driven soldier piles or 

sheet piling may not be feasible. The final wall type should be selected based on a wall-type study 

including cost and construction considerations. The following sections address drilled soldier pile, 

RCC, and MSE walls. 

 

5.1 Seismic Design Considerations 

Seismic design is not required for retaining wall structures located in Seismic Performance Zone 

(SPZ) 1 in accordance with the IDOT Bridge Manual (2012). 

 

5.2 Drilled Soldier Pile and Treated Timber Lagging Wall  

The drilled soldier piles should be designed for both moment equilibrium in lateral earth pressure and 

lateral deformation. The embedment depth in moment equilibrium for the wall sections should be 

designed in accordance with the 2017 LRFD AASHTO guidelines (AASHTO 2017) which will 

require an active earth pressure factor of 1.5 and a passive lateral earth pressure resistance factor of 

0.75. The geotechnical parameters for the earth pressure analysis are presented in Tables 2 through 4 

based on the station limits and boring locations. The resistance factor for drilled soldier pile wall 

should be in accordance with 2017 AASHTO LRFD Specifications. Based on the cross-section 

drawings, the wall will have a horizontal back slope and 1:2.5 (V:H) front slope.  

 

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

ground surface elevation in providing passive pressure due to excavation required for installation of 

concrete facing, drainage system and frost-heave condition. In developing the design lateral pressure, 

the lateral pressure due to construction equipment surcharge load should be added to the lateral earth 

pressure. Drainage behind the wall and underdrain should be as per 2012 IDOT Bridge Manual 

(IDOT 2012). The water pressure should be added to the earth pressure if drainage is not provided. 
 

Table 2: Geotechnical Parameters for Design of S-P Wall between Sta. 217+64 and 226+50 
(Reference Borings: RWB-01 through RWB-12) 

Soil 
Description (Layer) 
 

Unit 

Weight,  
(pcf) 

Drained Shear Strength 
Properties 

Earth Pressure Coefficients 

Cohesion 
(psf) 

Friction 
Angle 

(°) 

Active 
Pressure 

Passive 
Pressure 

Stiff SILTY CLAY FILL  

Finished grade to EL 642 feet 
120 100 30 0.33 -- 
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Soil 
Description (Layer) 
 

Unit 

Weight,  
(pcf) 

Drained Shear Strength 
Properties 

Earth Pressure Coefficients 

Cohesion 
(psf) 

Friction 
Angle 

(°) 

Active 
Pressure 

Passive 
Pressure 

M Dense GRANULAR FILL 

Finished grade to EL 642 feet 
120 0 30 0.33 -- 

V Stiff to Hard SILTY CLAY  
EL 642 to 638 feet 125 100 30 0.33 

1.44  
(1:2.5) 

V Stiff to Hard SILTY CLAY  
EL 638 to 636 feet 125 100 30 0.33 3.00 

V Dense WEATHERED 
BEDROCK 
EL 636 to 634 feet 

130 0 37 0.25 4.02 

 
 

Table 3: Geotechnical Parameters for Design of S-P Wall between Sta. 226+50 and 230+20 
(Reference Borings: RWB-13 through RWB-17) 

Soil 
Description (Layer) 
 

Unit 

Weight,  
(pcf) 

Drained Shear Strength 
Properties 

Earth Pressure Coefficients 

Cohesion 
(psf) 

Friction 
Angle 

(°) 

Active 
Pressure 

Passive 
Pressure 

Stiff  CLAY LOAM FILL  

Finished grade to EL 645 feet 
120 100 30 0.33 -- 

M Dense GRANULAR FILL 

Finished grade to EL 645 feet 
120 0 30 0.33 -- 

V Stiff to Hard SILTY CLAY  
EL 645 to 638 feet 125 100 30 0.33 

1.44  
(1:2.5) 

V Stiff to Hard SILTY CLAY  
EL 638 to 634 feet 125 100 30 0.33 3.00 

Dense to V Dense GRAVELLY 
SAND to SANDY GRAVEL 
EL 634 to 629 feet 

130 0 35 0.27 3.69 

V Dense WEATHERED 
BEDROCK 
EL 629 to 626 feet 

130 0 37 0.25 4.02 
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Table 4: Geotechnical Parameters for Design of S-P Wall between Sta. 230+20 and 233+49.5  
(Reference Borings: RWB-17 through RWB-22) 

Soil 
Description (Layer) 
 

Unit 

Weight,  
(pcf) 

Drained Shear Strength 
Properties 

Earth Pressure Coefficients 

Cohesion 
(psf) 

Friction 
Angle 

(°) 

Active 
Pressure 

Passive 
Pressure 

Stiff SILTY CLAY to CLAY 

LOAM FILL  

Finished grade to EL 644 feet 

120 100 30 0.33 -- 

V Stiff to Hard SILTY CLAY  
EL 644 to 638 feet 125 100 30 0.33 

1.44  
(1:2.5) 

V Stiff to Hard SILTY CLAY  
EL 638 to 636 feet 125 100 30 0.33 3.00 

V Stiff  CLAY to SILTY CLAY  
EL 636 to 632 feet 125 100 30 0.33 3.00 

Dense to V Dense GRAVELLY 
SAND to SANDY GRAVEL 
EL 632 to 627 feet 

130 0 35 0.27 3.69 

V Dense WEATHERED 
BEDROCK 
Below EL 627 feet 

130 0 37 0.25 4.02 

 

The lateral deformation of the wall should be designed for deformation and moment fixity at the pile 

tip. The roadway, sidewalk, and utilities should not be impacted by the lateral movement of wall. 

Therefore, the design of soldier pile wall should establish the lateral movement limits. The evaluation 

should be performed using the soil parameters shown in Tables 5 through 7 based on station limits 

and boring locations and rock parameters in Table 8 using the p-y curve (COM624) method.  

 

Table 5: Recommended Parameters for Lateral Load Analysis of S-P Wall between Sta. 217+64 and 226+50 
(Reference Borings: RWB-01 through RWB-12) 

Soil Type (Layer) 
 

Unit 
Weight 

 
(pcf) 

Undrained 
Shear 

Strength, cu 

(psf) 

Estimated 
Friction 

Angle, Φ 
(°) 

Estimated Lateral 
Soil Modulus 
Parameter, k 

(pci) 

Estimated 
Soil Strain 

Parameter, ε50 
(%) 

Stiff SILTY CLAY FILL  

Finished grade to EL 642 feet 
120 1500 0 500 0.7 

M Dense GRANULAR FILL 

Finished grade to EL 642 feet 
120 0 30 60 -- 
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Soil Type (Layer) 
 

Unit 
Weight 

 
(pcf) 

Undrained 
Shear 

Strength, cu 

(psf) 

Estimated 
Friction 

Angle, Φ 
(°) 

Estimated Lateral 
Soil Modulus 
Parameter, k 

(pci) 

Estimated 
Soil Strain 

Parameter, ε50 
(%) 

V Stiff to Hard SILTY CLAY  
EL 642 to 638 feet 125 4000 0 2000 0.4 

V Stiff to Hard SILTY CLAY  
EL 638 to 636 feet 125 5000 0 2000 0.4 

V Dense WEATHERED 
BEDROCK 
EL 636 to 634 feet 

130 0 36 125 -- 

 

Table 6: Recommended Parameters for Lateral Load Analysis of S-P Wall between Sta. 226+50 and 230+20 
(Reference Borings: RWB-13 through RWB-17) 

Soil Type (Layer) 
 

Unit 
Weight 

 
(pcf) 

Undrained 
Shear 

Strength, cu 

(psf) 

Estimated 
Friction 

Angle, Φ 
(°) 

Estimated Lateral 
Soil Modulus 
Parameter, k 

(pci) 

Estimated 
Soil Strain 

Parameter, ε50 
(%) 

Stiff  CLAY LOAM FILL  

Finished grade to EL 645 feet 
120 1200 0 500 0.7 

M Dense GRANULAR FILL 

Finished grade to EL 645 feet 
120 0 30 60 -- 

V Stiff to Hard SILTY CLAY  
EL 645 to 638 feet 125 3000 0 1000 0.5 

V Stiff to Hard SILTY CLAY  
EL 638 to 634 feet 125 4100 0 2000 0.4 

Dense to V Dense GRAVELLY 
SAND to SANDY GRAVEL 
EL 634 to 629 feet 

130 0 35 125 -- 

V Dense WEATHERED 
BEDROCK 
EL 629 to 626 feet 

130 0 37 125 -- 

 

Table 7: Recommended Parameters for Lateral Load Analysis of S-P Wall between Sta. 230+20 and 233+49.5  
(Reference Borings: RWB-18 through RWB-22) 

Soil Type (Layer) 
 

Unit 
Weight 

 
(pcf) 

Undrained 
Shear 

Strength, cu 

(psf) 

Estimated 
Friction 

Angle, Φ 
(°) 

Estimated Lateral 
Soil Modulus 
Parameter, k 

(pci) 

Estimated 
Soil Strain 

Parameter, ε50 
(%) 

Stiff SILTY CLAY  to CLAY 

LOAM FILL  

Finished grade to EL 644 feet 

120 1000 0 500 0.7 



Wang No. 491-03-01 
East Avenue Retaining Wall, SN 016-Z022 
October 29, 2018 
 

 

 

S:\Netprojects\4910301\Reports\SGR_RetWall\RPT_Wang_AAK_4910301EastAveRWSGR_V2_20181029.docpdf  

     12  

Soil Type (Layer) 
 

Unit 
Weight 

 
(pcf) 

Undrained 
Shear 

Strength, cu 

(psf) 

Estimated 
Friction 

Angle, Φ 
(°) 

Estimated Lateral 
Soil Modulus 
Parameter, k 

(pci) 

Estimated 
Soil Strain 

Parameter, ε50 
(%) 

V Stiff to Hard SILTY CLAY  
EL 644 to 638 feet 125 4400 0 2000 0.4 

V Stiff to Hard SILTY CLAY  
EL 638 to 636 feet 125 3500 0 1000 0.5 

V Stiff  CLAY to SILTY CLAY  
EL 636 to 632 feet 125 2500 0 1000 0.5 

Dense to V Dense GRAVELLY 
SAND to SANDY GRAVEL 
EL 632 to 627 feet 

130 0 35 125 -- 

V Dense WEATHERED 
BEDROCK 
EL 627 to 625 feet 

130 0 37 125 -- 

 

Table 8: Recommended Bedrock Parameters for Lateral Load Analysis  

Rock Type 

Total 

Unit 

Weight, 

 
(pcf) 

 Modulus of 

Rock Mass 

(ksi) 

Uniaxial 

Compressive 

Strength 

(ksi) 

RQD 

(%) 

Lateral Rock 

Modulus 

Parameter 

Very Poor 

DOLOSTONE 
135 280 5.5 0 0.0005 

 

5.3 Reinforced Concrete Cantilever Wall  

The RCC retaining wall base should be established at a minimum of 4.0 feet below the finished grade 

at the front face of the wall. For our analyses, we assume RCC wall foundation elevations will be 

between 636 and 637 feet. We estimate the RCC wall footing will be founded on either hard cohesive 

soils or very dense weathered bedrock; however, at the north end of the wall near 55th Street, Boring 

RWB-22 encountered soft clayey soils with Qu value of 0.5 tsf and moisture content value of 21% 

beneath the footing elevation. We recommend removing this soil to an elevation of 634 feet and 

replacing with CA-6 or IDOT District One Special Provision “Aggregate Subgrade Improvement”. 

The limits of foundation soil treatment are summarized in Table 9.  
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Table 9: Foundation Soil Treatment Recommendations for RCC Wall 

Proposed Treatment Proposed 

Treatment Vertical 

Extent 2 

(Inches) 

Replacement 

Material 

 

Reference Boring, 

Conditions 

 

Station Limits 

 

Lateral 

Extent 1 

 

233+07.60  to 

233+49.50 

Full 

Foundation 

Width 

24 

CA-6 or Aggregate 

Subgrade 

Improvement 3 

RWB-22 

(Qu =0.98 tsf,  

MC = 23%) 

1 The treatment should extend a minimum of 1-foot outside the foundation layout; 2 Below footing elevation; 
3 IDOT Distinct One Aggregate Subgrade Improvement 

 

The actual lateral and vertical extents of soil treatment should be determined in the field using either 

static (SCP) or dynamic (DCP) cone penetrometer tests during construction. 

 

Following the recommended treatment, the footing for the RCC wall can be designed for a nominal 

bearing resistance of 15,000 psf and factored bearing resistance of 8,200 psf based on a resistance 

factor of 0.55 (AASHTO 2017). The estimated friction angle between the base and the underlying 

silty clay is 22, and the corresponding nominal friction coefficient is 0.40. The nominal coefficient of 

sliding can be taken as 0.50 if a one foot layer crushed stone (CA-7) is provided below the footing. 

Cast-in place concrete walls are designed based on a geotechnical sliding resistance factor of 1.0 

(AASHTO 2017). 

 

We recommend a linearly increasing unfactored lateral earth pressure of 40 psf per foot of depth 

below grade behind the wall with drainable backfill. We recommend providing Geocompsite Wall 

Drain as per IDOT Bridge Manual (2012). 

 

5.4 Mechanically-Stabilized Earth Wall 

An MSE retaining wall base should be established a minimum of 3.5 feet below the finished grade at 

the front face of the wall. We assumed the bottom of leveling pad elevations will be between 636 and 

637 feet.  The MSE wall will require the same treatment as described in RCC wall section. 

 

Following the recommended treatment, the footing for the MSE wall can be designed for a nominal 

bearing resistance of 15,000 psf and factored bearing resistance of 9,700 psf based on a resistance 
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factor of 0.65 (AASHTO 2017). The wall will apply a maximum factored vertical pressure of 4,300 

psf. The wall will have sufficient bearing resistance. The estimated friction angle between the base of 

the wall and the existing foundation soil is 30˚ and the corresponding friction coefficient is 0.58 

(AASHTO 2017). MSE retaining walls are designed based on a geotechnical sliding resistance factor 

of 1.0 for soil-on-soil contact (AASHTO 2017). The eccentricity should be within the middle 2/3 of 

the wall. Resistance of wall against overturning and sliding is sufficient. 

 

5.5 Settlement Analyses  

Based on the cross-section drawings, the East Avenue roadway widening will require up to 2 feet of 

new fill. We estimate the foundation soils will undergo settlement of 1 inch or less which is 

acceptable. 

 

5.6 Global Stability Analyses 

The global stability of the proposed wall was analyzed based on the soil profile and the information 

provided in the cross-section drawings for the selected drilled soldier pile wall. The stability was 

analyzed at the critical section along East Avenue at Station 220+50 where the retained fill height is 

about 7 feet and the base of the wall is immediately  west of the existing ditch. The minimum required 

factor of safety (FOS) for both short-term (undrained) and long-term (drained) conditions is 1.7 

(IDOT 2015). Slide v6.0 evaluation exhibits employing the Bishop Simplified method of analysis are 

shown in Appendix C. We estimate the soldier pile and treated timber lagging wall will have a FOS 

of 9.9 (Appendix C-1) in undrained conditions and 2.2 (Appendix C-2) in drained conditions. The 

FOS for each satisfies the minimum criteria of 1.7.  

 

6.0 CONSTRUCTION CONSIDERATIONS 

 

6.1 Site Preparation 

Vegetation, surface topsoil, and debris should be cleared and stripped where the structure will be 

placed. If unstable or unsuitable materials are exposed during excavation, they should be removed and 

replaced with compacted fill as described in filling and backfilling section below. 

 

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. 

Excavations for the construction of the wall should be sloped at no steeper than 1:1.5 (V:H). For RCC 
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and MSE walls construction, an open cut excavation will not feasible due to the close proximity of 

existing East Avenue traffic lane. Since the hard cohesive soils (Qu>4.5 tsf) encountered at 

embedment depths, temporary sheet piling using IDOT Design Guide 3.13.1 may not be feasible. 

Therefore, the temporary soil retention will be required for RCC and MSE walls construction. 

 

During the subsurface investigation, the groundwater was not encountered; however, the perched 

groundwater may be encountered between elevations 643 and 647 feet in granular fill layers.  

Although, the groundwater was not encountered during investigation, the groundwater may be 

encountered in granular layers during drilled soldier pile installation.  Therefore, the contractor should 

be prepared to use temporary casing. Precipitation allowed to enter excavations should be 

immediately removed using sump pump. Any soils allowed to soften under standing water should be 

removed and replaced with compacted fill as described in filling and backfilling section below. 

 

6.3 Filling and Backfilling 

Fill material used to attain final design elevations should be pre-approved, compacted granular soil 

conforming to IDOT Section 205 Embankment (IDOT 2016). Backfill materials must be pre-

approved by the Resident Engineer. The fill material should be free of organic matter and debris and 

should be placed in lifts and compacted in accordance with the IDOT Standard Specifications for 

Road and Bridge Construction (2016). To backfill the walls, we recommend porous granular material 

conforming to the requirements specified in the IDOT Recurring Special Provision, Granular Backfill 

for Structures (2017).  

 

6.4 Drilled Soldier Pile Construction 

Drilled soldier pile should be constructed in accordance with IDOT Standard Specifications 

Section 522, Retaining Wall (IDOT 2016).  

 

6.5 Wall Construction 

The walls should be constructed according to the current IDOT Standard Specifications for Road and 

Bridge Construction. 
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LEGEND FOR BORING LOG

Sample Type Symbols

Relative Density of Non-
Cohesive Soils

N-Blows/
12 inches

Relative Density 
Term

0-3 Very Loose
4-9 Loose
10-29 Medium Dense
30-49 Dense
50-80+ Very Dense

Proportional Terms
Trace 1-9

Percent of 
D

ry 
W

eight

Little 10-19
Some 20-34
And 35-50

Gradation Terminology

Boulders >200mm

Cobbles 200mm to 75mm

Gravel 75mm to 2mm

Sand 2-0mm to 
0.074mm

Silt 0.074mm to 
0.002mm

Clay <0.002mm

Consistency of Cohesive 
Soils

Unconfined 
Compressive 
Strength Qu, 
tsf

Consistency 
Term

<0.25 Very Soft
0.25-0.49 Soft
0.50-0.99 Medium Stiff
1.00-1.99 Stiff
2.00-3.99 Very Stiff
>4.00 Hard

Split Spoon

Rock Core

Geoprobe

No Recovery

Auger Cuttings

Shelby Tube

SS = Split Spoon

ST = Shelby Tube

SPT = Standard Penetration Test

Qu = Unconfined Compressive 
Strength

P = Pocket Penetrometer

S = Shear failure of sample, 
Rimac test

B = Bulge failure of sample, 
Rimac test

SSA = Solid Stem Augers, 

HSA = Hollow Stem Augers, 

SPT = Standard Penetration Test 
N Value is the sum of the second
and the third numbers 

In-situ Vane Shear Test 

Drill Rig:
TMR = Truck Mouted Rig
ATV = All Terrain Vehicle Rig
[--%] = SPT Hammer Efficiency

04/28/2017

RDR
Drilling Resistance 

Term
1 Very Easy
2 Easy
3 Moderate
4 Hard
5 Very Hard

Relative Drilling 
Resistace



 1.25
P

 1.50
P

 3.61
B

 6.81
B

NP

1
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4

5
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3
2
3

2
2
2

2
4
5

8
13
16

75/3"

C
O
R
E

26

22

21

18

643.1

639.0

634.0

632.5

622.5

16-inch thick ASPHALT
--PAVEMENT--

Stiff, brown and gray SILTY
CLAY LOAM, trace gravel; moist

--FILL--
--RDR 2--

Very stiff to hard, brown to gray
SILTY CLAY , trace gravel; damp

--RDR 2--

--hard drilling, from 10.5 feet--

Very dense, brown rock
fragments

--WEATHERED BEDROCK--
--RDR 4 to 5--

Strong, light brownish gray, very
poor rock mass quality, highly
vuggy, moderately weathered
DOLOSTONE, horizontal and
vertical joints, 3-inch spaced
joints, less than 0.05 to more
than 0.2-inch joint opening,
highly weathered infill to no infill,
hard joint walls.

--Run 1: 12.0 to 22.0 feet--
--RECOVERY = 100%--

--RQD = 0%--

Boring terminated at 22.00 ft
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Station: 217+10.90

P
ro

fil
e

E
le

va
tio

n

Time After Drilling

 DRY

D
ep

th

Lombard, IL 60148

D
ep

th

M
oi

st
ur

e

(t
sf

)

(f
t)

Wang Testing Services

C
on

te
nt

 (
%

)

Client

06-28-2017

S
am

pl
e 

T
yp

e

ft

Telephone: 630 953-9928
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Accurate Group, Inc.

Drilling Method

Driller
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CME55 TMR [85%]

(b
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 in

)

Project

Elevation: 644.46 ft
E

le
va

tio
n

SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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50/3"

22

21

22

643.6

643.1

640.3

635.1

634.6

12-inch thick ASPHALT
--PAVEMENT--

Loose, gray SANDY GRAVEL;
moist

--AGGREGATE BASE--
--RDR 2--

Stiff, brown CLAY LOAM, trace
gravel; moist

--FILL--
--RDR 2--

Very stiff to hard, brown to gray
SILTY CLAY, trace gravel; moist

--RDR 2--

Brown, rock fragments
--WEATHERED BEDROCK--

--AUGER REFUSAL--

Boring terminated at 10.00 ft
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Telephone: 630 953-9928
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1145 N Main Street
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Accurate Group, Inc.

Drilling Method

Driller

Begin Drilling

P
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fil
e

North: 1865123.75 ft

CME55 TMR [85%]

(b
lw
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 in

)

Project

Elevation: 644.58 ft
E
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n

SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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B
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24

19
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21

644.0

643.5

642.0

636.3

635.0

625.0

12-inch thick ASPHALT
--PAVEMENT--

Loose, gray SANDY GRAVEL;
moist

--AGGREGATE BASE--
--RDR 2--

Stiff, brown SILTY  CLAY LOAM,
trace gravel

--FILL--
--RDR 2--

Hard, brown SILTY CLAY, trace
gravel

Very dense, rock fragments
--WEATHERED BEDROCK--

--RDR 5--

Strong, light brownish gray, very
poor rock mass quality, highly
vuggy, moderately weathered
DOLOSTONE, horizontal and
vertical joints, 2-inch spaced
joints, less than 0.05 to more
than 0.2-inch joint opening, more
than 0.2-inch highly weathered
infill, hard joint walls.

--Run 1: 10.0 to 20.0 feet--
--RECOVERY = 100%--

--RQD = 0%--

Boring terminated at 20.00 ft
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Telephone: 630 953-9928
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Drilling Method
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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10-inch thick ASPHALT
--PAVEMENT--

Loose, gray SANDY GRAVEL;
moist

--AGGREGATE BASE--
--RDR 2--

Stiff, brown SILTY CLAY LOAM;
moist

--FILL--
--RDR 2--

Hard, brown SILTY CLAY, trace
gravel; damp

--RDR 2--

Very dense, rock fragments
--WEATHERED BEDROCK--

--RDR 5--
--AUGER REFUSAL--

Boring terminated at 10.00 ft
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Drilling Method
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CME55 TMR [85%]
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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14-inch thick ASPHALT
--PAVEMENT--

Loose, gray SANDY GRAVEL;
dry

--AGGREGATE BASE--
--RDR 2--

Stiff to hard, brown SILTY CLAY
to SILTY CLAY LOAM, trace
gravel; damp

--RDR 2--

--LL(%)=39, PL(%)=21--
--%Gravel=0.8--
--%Sand=9.2--
--%Silt=51.0--

--%Clay=39.0--
--A-6 (17)--

--hard drilling from 10.5 feet--

--WEATHERED BEDROCK--
--RDR 4 to 5--

Strong, light brownish gray, very
poor rock mass quality, highly
vuggy, moderately weathered
DOLOSTONE, horizontal and
vertical joints, 0.5-inch spaced
joints,  0.05 to more than
0.2-inch joint opening, more than
0.2-inch highly weathered infill,
hard joint walls.

--Run 1: 12.0 to 17.0 feet--
--RECOVERY = 100%--

--RQD = 0%--

Boring terminated at 17.00 ft
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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13-inch thick ASPHALT
--PAVEMENT--

Gray SANDY GRAVEL; dry
--AGGREGATE BASE--

Stiff, brown CLAY LOAM, trace
gravel; moist

--FILL--
--RDR 2--

Very stiff to hard, brown and gray
SILTY CLAY; damp

--RDR 2--

--WEATHERED BEDROCK--
--RDR 5--

--AUGER REFUSAL--

Boring terminated at 10.50 ft
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Drilling Method
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CME55 TMR [85%]
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Project

Elevation: 645.59 ft
E
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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12-inch thick ASPHALT
--PAVEMENT--

12-inch thick, gray SANDY
GRAVEL; dry

--AGGREGATE BASE--
--RDR 2--

Hard, brown SILTY CLAY; damp
--RDR 2--

--hard drilling from 11.0 feet--

--WEATHERED BEDROCK--
--RDR 4 to 5--

Strong, light brownish gray, very
poor rock mass quality, highly
vuggy, moderately weathered
DOLOSTONE, horizontal and
vertical joints, 0.75-inch spaced
joints,  0.05 to more than
0.2-inch joint opening, more than
0.2-inch highly weathered infill,
hard joint walls.

--Run 1: 12.0 to 17.0 feet--
--RECOVERY = 100%--

--RQD = 0%--

Boring terminated at 17.00 ft
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Elevation: 645.85 ft
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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635.1

12-inch thick, ASPHALT
--PAVEMENT--

4-inch thick, loose, gray SANDY
GRAVEL

--AGGREGATE BASE--

Very stiff, brown SILTY CLAY;
damp

--FILL--
--RDR 2--

Very stiff to hard, brown SILTY
CLAY, trace gravel; damp

--RDR 2--

--hard drilling, 10.5 to 11 feet--

--AUGER REFUSAL--

Boring terminated at 11.00 ft
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Drilling Method
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Begin Drilling
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North: 1865583.47 ft

CME55 TMR [85%]
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Project

Elevation: 646.11 ft
E
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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12-inch thick ASPHALT
--PAVEMENT--

Gray SANDY GRAVEL; dry
--AGGREGATE BASE--

--RDR 2--

Very stiff, brown SILTY CLAY;
damp

--FILL--
--RDR 2--

Very stiff to hard, brown and gray
to brown SILTY CLAY, trace
gravel; damp

--RDR 2--

Very dense, rock fragments
--WEATHERED BEDROCK--

--RDR 5--

Strong, light brownish gray, very
poor rock mass quality, highly
vuggy, highly weathered
DOLOSTONE, horizontal and
vertical joints, 0.7-inch spaced
joints,  0.05 to more than
0.2-inch joint opening, more than
0.2-inch highly weathered infill,
hard joint walls.

--Run 1: 10.0 to 14.5 feet--
--RECOVERY = 100%--

--RQD = 0%--

Boring terminated at 14.50 ft
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Elevation: 646.41 ft
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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12-inch thick, ASPHALT

6-inch thick, gray SANDY
GRAVEL; dry

--AGGREGATE BASE--

Very stiff to hard, brown and gray
SILTY CLAY, trace gravel; damp

--RDR 2--

--hard drilling, 10 to 11 feet--

--RDR 5--

--AUGER REFUSAL--

Boring terminated at 11.00 ft
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CME55 TMR [85%]
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Elevation: 646.71 ft
E
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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624.6

12-inch thick, ASPHALT
--PAVEMENT--

3-inch thick, gray SANDY
GRAVEL

--AGGREGATE BASE--

Stiff, brown CLAY LOAM, trace
gravel; dry

--FILL--
--RDR 2--

Hard, brown SILTY CLAY, trace
gravel; damp

--RDR 2--

Very dense, brown, medium
SAND; moist

--hard drilling, 11.75 to 12.5 feet--
--WEATHERED BEDROCK--

Strong, light brownish gray, very
poor rock mass quality, highly
vuggy and fragmented,
moderately weathered
DOLOSTONE, 1-inch spacing of
joints, horizontal and vertical
joints, 0.05 to greater than
0.2-inch joint opening, none to
less than 0.2-inch highly
weathered infill, rough and hard
joint walls.

--Run 1: 12.5 to 22.5 feet--
--RECOVERY = 95%--

--RQD = 0%--

Boring terminated at 22.50 ft
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CME55 TMR [85%]

(b
lw

/6
 in

)

Project

Elevation: 647.08 ft
E

le
va

tio
n

SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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11-inch thick, ASPHALT
--PAVEMENT--

Medium dense, dark gray
GRAVELLY LOAM

--FILL--
--RDR 2--

Stiff to hard, brown and gray
SILTY CLAY

--RDR 2--

--RDR 5--

--hard drilling, 12.3 to 13 feet--
--WEATHERED BEDROCK--

--AUGER REFUSAL--

Boring terminated at 13.00 ft
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Drilling Method

Driller

Begin Drilling
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North: 1865880.95 ft

CME55 TMR [85%]
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Project

Elevation: 647.44 ft
E
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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11-inch thick, ASPHALT
--PAVEMENT--

Gray SANDY GRAVEL; damp
--AGGREGATE BASE--

Very stiff to hard, brown and gray
SILTY CLAY, trace gravel; moist

--RDR 2--

Very dense, brown SANDY
GRAVEL, some weathered
dolostone fragments; damp

--RDR 4--

--WEATHERED BEDROCK--
--RDR 5--

Strong, light greyish gray, very
poor rock mass quality, highly
vuggy, moderately weathered
DOLOSTONE, 2-inch spacing of
joints, horizontal and vertical
joints, 0.05 to greater than
0.2-inch joint opening, none to

less than 0.2-inch infill, rough and
hard joint walls.

--Run 1: 17 to 27 feet--
--RECOVERY = 100%--

--RQD = 0%--
--Qu=5520 psi

Boring terminated at 27.00 ft
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Accurate Group, Inc.

Drilling Method

Driller

Begin Drilling
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North: 1865953.88 ft

CME55 TMR [85%]

(b
lw
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Project

Elevation: 647.66 ft
E
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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14-inch thick ASPHALT
--PAVEMENT--

Medium dense, brown SANDY
LOAM, trace gravel; dry

--AGGREGATE BASE--

Very stiff to hard, brown to gray
SILTY CLAY, trace gravel; moist

--RDR 2--

Very dense, brown GRAVELLY
SAND, some weathered
dolostone fragments; damp

--RDR 4--

--difficult drilling from 17 feet--
--WEATHERED BEDROCK--

--very hard, steady drilling, from
18 feet--

--RDR 5--

Boring terminated at 20.00 ft
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Accurate Group, Inc.

Drilling Method

Driller

Begin Drilling

P
ro

fil
e

North: 1866030.67 ft

B57 TMR [100%]

(b
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Project

Elevation: 648.03 ft
E
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SOIL AND ROCK
DESCRIPTION

2.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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14-inch thick ASPHALT
--PAVEMENT--

Stiff, black, brown, and gray
CLAY LOAM, trace gravel; damp

--FILL--

Medium stiff, black and dark gray
SILTY CLAY; moist

--BURIED TOPSOIL--

Very stiff to hard, brown to gray
SILTY CLAY, trace gravel; moist

--RDR 2--

Very dense, brown and gray
GRAVELLY SAND, some
weathered dolostone fragments;
damp

--RDR 4--

--WEATHERED BEDROCK--
--RDR 4--

Boring terminated at 22.00 ft
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Telephone: 630 953-9928
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Drilling Method
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Begin Drilling
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B57 TMR [100%]

(b
lw

/6
 in

)

Project

Elevation: 648.36 ft
E

le
va

tio
n

SOIL AND ROCK
DESCRIPTION

2.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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627.5

13-inch thick ASPHALT
--PAVEMENT--

Stiff, black and brown CLAY
LOAM, little gravel; damp

--FILL--
--RDR 2 to 3--

Stiff to hard, brown to gray CLAY
to SILTY CLAY, trace gravel;
moist

--RDR 2 to 3--

Dense to very dense, brown
GRAVELLY SAND,some
weathered dolostone fragments;
damp

--RDR 4--

--difficult drilling from 20 feet--
--WEATHERED BEDROCK--

Boring terminated at 21.25 ft
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Telephone: 630 953-9928
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Accurate Group, Inc.

Drilling Method

Driller

Begin Drilling
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North: 1866174.34 ft

B57 TMR [100%]
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lw
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Project

Elevation: 648.72 ft
E
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SOIL AND ROCK
DESCRIPTION

2.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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646.1

633.4

630.6
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13-inch thick ASPHALT
--PAVEMENT--

Medium stiff (0.75P), black and
brown CLAY LOAM, trace gravel;
damp

--FILL--

Stiff, black SILTY CLAY, trace
roots; damp

--BURIED TOPSOIL--

Stiff to hard, brown to gray CLAY
to SILTY CLAY, trace gravel;
moist

--RDR 2--

--hard drilling from 15.75 feet--

Dense, brown GRAVELLY
SAND, some weathered
dolostone fragments; damp

--RDR 4--

--WEATHERED BEDROCK--
--RDR 4--

Strong, light greyish yellow, very

poor rock mass quality, highly
weathered DOLOSTONE,
1.3-inch spacing of joints,
horizontal and oblique joints, less
than 0.05 to greater than 0.2-inch
joint opening, less than 0.2-inch
infill, slightly rough to rough and
hard joint walls.

--Run 1: 19 to 29 feet--
--RECOVERY = 98%--

--RQD = 12%--
--Qu=6000 psi

Boring terminated at 29.00 ft
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SOIL AND ROCK
DESCRIPTION

2.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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7-inch thick, ASPHALT
--PAVEMENT--

Stiff to very stiff, black and brown
SILTY CLAY to SILTY CLAY
LOAM, trace gravel; moist

--FILL--
--RDR 2--

Very stiff to hard, brown and gray
SILTY CLAY to SILTY CLAY
LOAM, trace gravel; moist

--RDR 2 to 3--

Medium dense, brown, coarse
SAND; moist

--RDR 2--

Dense to very dense, brown and
gray SANDY GRAVEL, some
highly weathered dolostone
fragments; moist

--WEATHERED BEDROCK--
--RDR 4--

--hard drilling, 20 to 21 feet--
--cobbles--

--AUGER REFUSAL--

Boring terminated at 23.00 ft
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Telephone: 630 953-9928
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Drilling Method
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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9-inch thick, black ASPHALT

Stiff to hard, black, brown and
gray SILTY CLAY to CLAY
LOAM, trace gravel; moist

--FILL--
--RDR 2--

--LL(%)=43, PL(%)=21--
--%Gravel=2.4--
--%Sand=18.7--

--%Silt=49.2--
--%Clay=29.6--

--A-7-6 (17)--

Hard, brown and gray SILTY
CLAY, trace gravel; moist

--RDR 2--

Very stiff, brown to dark brown
CLAY to SILTY CLAY; moist

--RDR 3--

Loose, brown SAND; wet

Hard, black and brown CLAY;
moist

--RDR 3--

Dense, gray SANDY GRAVEL,
some highly weathered dolostone
fragments; moist

--some cobbles--

Very dense, gray SANDY
GRAVEL, some weathered
dolostone fragments; damp

--WEATHERED BEDROCK--
--RDR 4--

--AUGER REFUSAL--

Boring terminated at 24.50 ft5
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Drilling Method
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Begin Drilling
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D50 ATV [88%]

(b
lw

/6
 in

)

Project

Elevation: 649.92 ft
E
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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649.5

644.7

634.7

632.2
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625.2

9-inch thick, ASPHALT
--PAVEMENT--

Stiff to hard, brown to light brown
SILTY CLAY to CLAY LOAM,
trace gravel; moist

--FILL--
--RDR 2--

Hard, light brown to brown SILTY
CLAY LOAM, trace gravel; moist

--RDR 2--

Very stiff, dark brown CLAY to
SILTY CLAY; moist

--RDR 2--

Dense, brown and gray
GRAVELLY SAND, some highly
weathered dolostone fragments;
damp

--cobbles--
--RDR 4--

Very dense, gray SANDY
GRAVEL, some weathered
dolostone fragments; damp

--WEATHERED BEDROCK--
--RDR 4--

Boring terminated at 25.00 ft
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East: 1113655.08 ft

Drilling Contractor

While Drilling
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Time After Drilling
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Wang Testing Services
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Depth to Water
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Drilling Method
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Begin Drilling
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Elevation: 650.21 ft
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SOIL AND ROCK
DESCRIPTION

3.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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642.6

637.6

632.6

630.1

628.4

8-inch thick, ASPHALT
--PAVEMENT--

Very stiff to hard, black and
brown CLAY LOAM, trace gravel;
moist

--FILL--
--RDR 2--

--trace organic matter--

Very stiff to hard, brown and gray
SILTY CLAY to SILTY CLAY
LOAM, trace gravel; moist

--RDR 2--

Very stiff, brown to dark brown
CLAY to SILTY CLAY; moist

--RDR 3--

--hard drilling from 17.5 feet--
--cobbles--

Very dense, brown and gray
SANDY GRAVEL, some highly
weathered dolostone fragments;
moist

--RDR 4--

Very dense, gray SANDY
GRAVEL, some weathered
dolostone fragments; moist

--WEATHERED BEDROCK--
--RDR 4--

--AUGER REFUSAL--

Boring terminated at 22.25 ft
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Drilling Method
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Begin Drilling
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D50 ATV [88%]
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Project

Elevation: 650.63 ft
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SOIL AND ROCK
DESCRIPTION

2.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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642.9

641.2

634.6

634.2

632.2

625.9

4-inch thick ASPHALT over
12-inch thick CONCRETE

--PAVEMENT--

White GRAVELLY SAND; dry
--BASE COURSE--

Medium stiff to very stiff, brown
and gray SILTY CLAY to CLAY
LOAM, trace gravel; moist

--FILL--
--RDR 2--

Loose, brown GRAVELLY
SAND; dry

Soft to medium stiff, brown and
black SILTY CLAY, trace gravel;
moist

--RDR 3--

White GRAVELLY SAND; dry

Very stiff (2.0P), gray SILTY
CLAY, trace gravel; damp

Medium dense to dense, brown
GRAVELLY SAND to SANDY
GRAVEL; damp

--RDR 3 to 4--

--some highly weathered
dolostone fragments--

Boring terminated at 25.00 ft
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Accurate Group, Inc.

Drilling Method

Driller

Begin Drilling
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North: 1866645.24 ft

B57 TMR [100%]
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Project

Elevation: 650.94 ft
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SOIL AND ROCK
DESCRIPTION

2.25 HSA; backfilled upon completion

Cook County, IL

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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624.411-inch thick, ASPHALT
--PAVEMENT--

Loose, black SANDY LOAM, little
gravel

Medium stiff to very stiff, black,
brown, and gray SILTY CLAY  to
SILTY CLAY LOAM, trace gravel

--FILL--

Stiff, gray SILTY CLAY, trace
gravel

--LL(%)=42, PL(%)=18--
--%Gravel=1.1--
--%Sand=7.4--
--%Silt=50.3--

--%Clay=41.2--
--A-7-6 (23)--

Weathered DOLOSTONE
fragments

--WEATHERED BEDROCK--
--RECOVERY=1%--

--RQD=0%--

Boring terminated at 22.50 ft
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Drilling Method

Driller

Begin Drilling
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North: 1866416.37 ft

B-57 TMR
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Project

Elevation: 649.94 ft
E

le
va

tio
n

SOIL AND ROCK
DESCRIPTION

3.25-inch IDA HSA, boring backfilled with lean grout
upon completion

Cook County, Illinois

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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11-inch thick, ASPHALT
--PAVEMENT--

Very stiff to hard, brown and gray
SILTY CLAY LOAM, trace gravel

--FILL--

Very stiff, gray SILTY CLAY,
trace gravel

Very dense, gray and white
SANDY GRAVEL, some
weathered DOLOSTONE
fragments

--WEATHERED BEDROCK--

Strong, light gray, fresh, fair rock
quality, horizontally bedded,

slightly weathered horizontal
shale partings,  vuggy
DOLOSTONE

--RECOVERY=100%--
--RQD=64%--

Qu = 9,590 psi at 27.25 feet

Qu = 10,480 psi at 31.2 feet

Boring terminated at 34.00 ft
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Telephone: 630 953-9928
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Depth to Water
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SOIL AND ROCK
DESCRIPTION

3.25-inch IDA HSA, boring backfilled with lean grout
upon completion

Cook County, Illinois

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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650.1

649.6

638.1
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631.7

3-inch thick, ASPHALT
--PAVEMENT--

9-inch thick CONCRETE
--PAVEMENT--

6-inch thick CRUSHED STONE
--BASE COURSE--

Stiff to hard, black, gray and tan
SILTY CLAY LOAM, trace gravel

--FILL--

Very stiff, gray SILTY CLAY,
trace gravel

Gray and white weathered
DOLOSTONE fragments

--WEATHERED BEDROCK--
--AUGER REFUSAL--

Boring terminated at 19.40 ft
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Location

Checked by

Depth to Water

S
am

pl
e 

N
o.

S
am

pl
e 

N
o.

1145 N Main Street

(t
sf

)

C
on

te
nt

 (
%

)

IDOT District One

Drilling Method
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Begin Drilling
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B-57 TMR
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Elevation: 651.11 ft
E
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SOIL AND ROCK
DESCRIPTION

3.25-inch IDA HSA, boring backfilled with lean grout
upon completion

Cook County, Illinois

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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641.3
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632.3

631.3

3-inch thick, ASPHALT
--PAVEMENT--

CRUSHED STONE
--BASE COURSE--

Stiff to very stiff, brown and gray
SILTY CLAY to SILTY CLAY
LOAM, trace gravel

--FILL--

--LL(%)=48, PL(%)=19--
--%Gravel=0.6--
--%Sand=6.0--
--%Silt=50.7--

--%Clay=42.7--
--A-7-6 (29)--

SAND

Stiff to very stiff, gray SILTY
CLAY, trace gravel

Dense, gray and white
WEATHERED BEDROCK

--WEATHERED BEDROCK--

Boring terminated at 20.00 ft
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Layer
ID

Total 
Unit Weight

(pcf)

Undrained
Cohesion

(psf)

Undrained
Friction Angle

(degrees)

1
2
3
4
5
6

120
120
120
125
130

0
0

2000
5000

0

30
30
0
0
37

Description

New Fill
Loose to M Dense GRAVELLY SAND Fill

 Stiff to V Stiff SI CL  to SI CL Loam 
Hard SI CL to SI CL Loam

V Dense Weathered BEDROCK 
BEDROCK 

Undrained Analysis at Sta. 220+50, Ref Borings: RWB-04 and RWB-05

DRAWN BY: NSB

CHECKED BY: AAK
SCALE: GRAPHICAL APPENDIX C-1

FOR ACCURATE GROUP, INC. 491-03-01

GLOBAL STABILITY: EAST AVENUE FROM JOLIET ROAD TO 55 TH
STREET, RETAINING WALL, SN 016-Z022, COOK COUNTY, ILLINOIS

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

(EL 638.0 feet)

Loose to M Dense SA Gravel Fill

Stiff to V Stiff SI CL  to SI CL Loam 

East Aveneue(EL 646.0 feet)

Weathered BEDROCK

New Fill

BEDROCK

Existing Ditch

Hard SI CL  to SI CL Loam 



Layer
ID

Total 
Unit Weight

(pcf)

Drained
Cohesion

(psf)

Drained
Friction Angle

(degrees)

1
2
3
4
5
6

120
120
120
125
130

0
0

100
100
0

30
30
30
30
37

Description

New Fill
Loose to M Dense GRAVELLY SAND Fill

 Stiff to V Stiff SI CL  to SI CL Loam 
Hard SI CL to SI CL Loam

V Dense Weathered BEDROCK 
BEDROCK 

Drained Analysis at Sta. 220+50, Ref Borings: RWB-04 and RWB-05

DRAWN BY: NSB

CHECKED BY: AAK
SCALE: GRAPHICAL APPENDIX C-2

FOR ACCURATE GROUP, INC. 491-03-01

GLOBAL STABILITY: EAST AVENUE FROM JOLIET ROAD TO 55 TH
STREET, RETAINING WALL, SN 016-Z022, COOK COUNTY, ILLINOIS

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

(EL 638.0 feet)

Loose to M Dense SA Gravel Fill

Stiff to V Stiff SI CL  to SI CL Loam 

East Aveneue(EL 646.0 feet)

Weathered BEDROCK

New Fill

BEDROCK

Existing Ditch

Hard SI CL  to SI CL Loam 
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1145 N. Main Street
Lombard, IL 60148
www.wangeng.com

DRAWN BY: RKC

CHECKED BY: A. Kurnia 

Boring RWB-01
RUN #1, 12.0 to 22.0 FEET

RECOVERY = 100%
RQD = 0%

TOP

 SCALE : GRAPHIC

RUN #1 

0                          3                             6                           9                           12 inches

BEDROCK CORE: EAST AVENUE FROM JOLIET ROAD TO 55TH 
STREET, RETAINING WALL, SN 016-Z022, COOK COUNTY, ILLINOIS

APPENDIX D-1

491-03-01

BOTTOM
RUN #1 

FOR ACCURATE GROUP, INC.



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

DRAWN BY: RKC

CHECKED BY: A. Kurnia 

Boring RWB-03
RUN #1, 10.0 to 20.0 FEET

RECOVERY = 100%
RQD = 0%

TOP

 SCALE : GRAPHIC

RUN #1 

0                          3                             6                           9                           12 inches

BEDROCK CORE: EAST AVENUE FROM JOLIET ROAD TO 55TH 
STREET, RETAINING WALL, SN 016-Z022, COOK COUNTY, ILLINOIS

APPENDIX D-2

491-03-01

BOTTOM
RUN #1 

FOR ACCURATE GROUP, INC.



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

DRAWN BY: RKC

CHECKED BY: A. Kurnia 

Boring RWB-05
RUN #1, 12.0 to 17.0 FEET

RECOVERY = 100%
RQD = 0%

TOP

 SCALE : GRAPHIC

RUN #1 

0                          3                             6                           9                           12 inches

BEDROCK CORE: EAST AVENUE FROM JOLIET ROAD TO 55TH 
STREET, RETAINING WALL, SN 016-Z022, COOK COUNTY, ILLINOIS

APPENDIX D-3

491-03-01FOR ACCURATE GROUP, INC.

BOTTOM
RUN #1 



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

DRAWN BY: RKC

CHECKED BY: A. Kurnia 

Boring RWB-07
RUN #1, 12.0 to 17.0 FEET

RECOVERY = 100%
RQD = 0%

TOP

 SCALE : GRAPHIC

RUN #1 

0                          3                             6                           9                           12 inches

BEDROCK CORE: EAST AVENUE FROM JOLIET ROAD TO 55TH 
STREET, RETAINING WALL, SN 016-Z022, COOK COUNTY, ILLINOIS

APPENDIX D-4

491-03-01FOR ACCURATE GROUP, INC.

BOTTOM
RUN #1 



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

DRAWN BY: RKC

CHECKED BY: A. Kurnia 

Boring RWB-09
RUN #1, 10.0 to 14.5 FEET

RECOVERY = 100%
RQD = 0%

TOP

 SCALE : GRAPHIC

RUN #1 

0                          3                             6                           9                           12 inches

BEDROCK CORE: EAST AVENUE FROM JOLIET ROAD TO 55TH 
STREET, RETAINING WALL SN 016-Z022, COOK COUNTY, ILLINOIS

APPENDIX D-5

491-03-01FOR ACCURATE GROUP, INC.

BOTTOM
RUN #1 



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

DRAWN BY: RKC

CHECKED BY: A. Kurnia 

Boring RWB-11
RUN #1, 12.5 to 22.5 FEET

RECOVERY = 95%
RQD = 0%

TOP

 SCALE : GRAPHIC

RUN #1 

0                          3                             6                           9                           12 inches

BEDROCK CORE: EAST AVENUE FROM JOLIET ROAD TO 55TH 
STREET, RETAINING WALL SN 016-Z022, COOK COUNTY, ILLINOIS

APPENDIX D-6

491-03-01FOR ACCURATE GROUP, INC.

BOTTOM
RUN #1 



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

DRAWN BY: RKC

CHECKED BY: A. Kurnia 

Boring RWB-13
RUN #1, 17.0 to 27.0 FEET

RECOVERY = 100%
RQD = 0%

TOP

 SCALE : GRAPHIC

RUN #1 

0                          3                             6                           9                           12 inches

Qu = 5,520 psi

BEDROCK CORE: EAST AVENUE FROM JOLIET ROAD TO 55TH 
STREET, RETAINING WALL SN 016-Z022, COOK COUNTY, ILLINOIS

APPENDIX D-7

491-03-01FOR ACCURATE GROUP, INC.

BOTTOM
RUN #1 



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

DRAWN BY: RKC

CHECKED BY: A. Kurnia 

Boring RWB-17
RUN #1, 19.0 to 29.0 FEET

RECOVERY = 96%
RQD = 12%

TOP

 SCALE : GRAPHIC

RUN #1 

0                          3                             6                           9                           12 inches

Qu = 6,000 psi

BEDROCK CORE: EAST AVENUE FROM JOLIET ROAD TO 55TH 
STREET, RETAINING WALL SN 016-Z022, COOK COUNTY, ILLINOIS

APPENDIX D-8

491-03-01FOR ACCURATE GROUP, INC.

BOTTOM
RUN #1 



                     

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

SCALE: APPENDIX D-9

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

DRAWN BY: D. KOLPACKI

CHECKED BY: C. MARIN

FOR I.D.O.T. 

SCALE: GRAPHICAL

555-15-02

BEDROCK CORE: 55TH STREET AND EAST AVENUE 
McCOOk, IL, COOK COUNTY

Boring RW-02:
Run #1, 24’ to 34’, RECOVERY=100%, RQD=64%

TOP

BOTTOM

Run 1
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