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11. Abstract 

The existing 16-span Interstate 290 Congress Viaduct between Des Plaines Street and Canal Street is 

proposed to be rehabilitated. The improvements include partial redecking, partial removal and 

replacement of the full superstructure, and partial rehabilitation of the existing deck. The back-to-back 

length will measure 1300.7 feet and the out-to-out width will measure 88.8 to 162.0 feet. 

 

The soil conditions immediately beneath the pavement include loose to medium dense sandy fill. 

Beneath the fill, the borings encountered a thin crust followed by about 25 to 40 feet of very soft to 

medium stiff clay overlying stiff to very stiff silty clay.  The deeper foundation soils include hard silty 

clay to silty loam resting on top of very dense gravelly sand and strong, fair to excellent quality 

dolostone. Top of bedrock was encountered at an average elevation of about 490 feet. The site 

classifies in the Seismic Class E and is in Seismic Performance Zone 1. 

 

Two new MSE retaining walls, in various combinations of cut and fill, will be constructed to support 

the approach embankments behind new abutments. The approach pavement settlement and global 

stability will depend on the type, height, and geometry of these new retaining walls; these issues will 

be discussed in separate retaining wall SGRs. 

 

The existing piers are supported on drilled shafts. Plans provided from the original 1949/1950 design 

show a detail with the shafts established 6-inches into sound rock; however, the shaft schedules show 

the shafts established at elevations of -73 to -83 feet, CCD, which is approximately 10 feet above the 

bedrock elevation encountered in the borings. If the shafts are founded in the bedrock we estimate 

factored resistances of 1090 to 1463 kips for the 38 and 44 inch diameter shafts. If the shafts are 

founded at above the bedrock within the very dense, intermediate geomaterial we estimate 

significantly reduced factored resistances of 300 to 400 kips for the 38 to 44 inch diameter shafts. We 

strongly recommend confirming the base elevations of the shafts, as well as the foundation material 

prior to final design. The original plans offer conflicting information with regards to the shaft base 

elevations and soil borings for the original design are not included to confirm what information was 

known about the subsurface conditions. Three alternative methods are presented and we recommend 

downhole parallel seismic geophysical testing as the most feasible and complete method of 

confirmation. 
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1.0 INTRODUCTION 

 

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

evaluations for the design and reconstruction of the Interstate 290 (I-290) Congress Viaduct, between 

Des Plaines Street and Canal Street, immediately east of the Circle Interchange in Chicago, Cook 

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

 

1.1 Proposed Structure 

Wang Engineering, Inc. (Wang) understands Parsons Brinkerhoff, in conjunction with AECOM, 

envisions a partial reconstruction and rehabilitation of the existing Congress Viaduct superstructure and 

select number of columns, while reusing the existing shaft foundations. The total viaduct length is 

1300.5 feet and consists of 16 spans, ranging in length from 54.9 to 92.4 feet. The out-to-out width of 

the deck ranges from 88.8 to 161.3 feet. The structure does not have abutments; rather Column Line C1 

at the west limit is the transition to five separate structures: SN 016-1703, 1704, 1706, 1710, and 1715. 

Column Line 17 on the east end connects to the Congress Parkway viaduct running beneath the former 

US Post Office. The piers are multiple-column types supported on caisson foundations. The original 

plans from 1950, as well as a sub pier detail plan set, show shafts set 6-inches into rock with base 

diameters of 38 to 44 inches. 

 

The TSL plan shows four individual ‘Units’ of improvement. Unit I, from Pier 1 to Pier 4 will undergo 

complete removal and repair. The entire superstructure, as well as Piers 1 through 4, will be removed 

and replaced. Units II and III, from Pier 4 to Pier 12 will have the deck removed, but will reuse the 

existing structural steel. New piers are only proposed at Column Lines 9 and 12. Unit IV, between Pier 

http://www.wangeng.com/
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12 and Pier 17 will see the superstructure remain as is, but will include improvements to the north and 

side limits to facilitate the construction of new retaining walls at Column Line 14. 

 

Entrance and exit ramps along Canal Street will be constructed as part of the viaduct improvements. To 

facilitate the ramps, two sets of mechanically-stabilized earth (MSE) walls will be constructed leading 

to new, 25-foot wide abutments off the north and south ends of Column Line C14. The top of abutment 

elevation is proposed at 611.5 feet, whereas the existing ground surface elevation along the MSE walls 

is about 599 feet; therefore, the maximum total height of the walls will be approximately 17 feet. The 

abutments will be supported on new drilled shaft foundations. 

 

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

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

foundations. 

 

1.2 Existing Structure 

The existing viaduct was constructed in 1952 and has 16 main spans. The structure is approximately 

1300 feet long and 162 feet wide. The site immediately to the west is a system of numerous ramps, 

embankments, and expressways that are scheduled for complete renovation and will be tied into the 

viaduct at various points. The east end of the viaduct is the former US Post Office immediately east of 

Span 16, which takes traffic over Canal Street. The existing foundations are drilled shafts connecting to 

multi-column piers. The existing shaft specifics are discussed in detail in Section 5.1. 

 

2.0  SITE CONDITIONS AND GEOLOGICAL SETTING 

 

The site is located within the City of Chicago. On the USGS Chicago Loop 7.5 Minute Series map, 

the bridge is located in the S½ of Section 16, Tier 39 N, Range 14 E of the 3
rd

 Principal Meridian. 

 

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

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

a geological framework and confirm the dependability and consistency of the present subsurface 

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

northeastern Illinois in general and Cook County in particular. Exhibit 2 illustrates the Site and 

Regional Geology. 
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2.1 Physiography 

The site is situated within the northern section of the Chicago/Calumet lacustrine plain (Chrzatowsky 

and Thompson 1992). The flat, lakeward-sloping surface is a wave-scoured groundmoraine covered by 

thin and discontinuous offshore lacustrine silt and clay (Willman 1971). 

 

At the proposed bridge location, a number of existing ramps cross the alignment, converging and 

diverging with I-290 and I-90/94. The elevation along the existing viaduct is at about 610 to 620 feet, 

whereas the frontage roads along the north and south are at about 590 to 595 feet.  

 

2.2 Surficial Cover 

Within the project area, a more than 75-foot thick, Wisconsinan-age glacial drift covers the bedrock 

(Leetaru et al. 2004). The glacial cover is made up of clay and silt of the Equality Formation of the 

Mason Group and diamictons of the Wadsworth and Lemont Formations of the Wedron Group (Hansel 

and Johnson 1996). The Equality Formation is made up of bedded silt and clay, locally laminated, with 

lenses and/or thin beds of sand and gravel. The Wadsworth Formation consists of relatively 

homogenous, massive, gray till with clay to silty clay matrix, with dolostone and shale clasts and 

occasional lenses of sorted and stratified silt. The Wadsworth Formation is underlined by the pebbly 

silty clay loam to silty loam diamicton of the Yorkville Member of the Lemont Formation, known 

informally as the Chicago “hardpan.” 

 

The Equality Formation is characterized by low strength, medium to high plasticity, and medium to 

high moisture content. The underlying Wadsworth Formation is characterized by low plasticity, 

medium to low moisture content, medium to very stiff consistency, poor permeability, and low 

compressibility. The Yorkville Member is characterized by low plasticity, high blow counts, and low 

moisture content (Bauer et al. 1991; Peck and Reed 1954). 

 

2.3 Bedrock 

In the project area, the glacigenic deposits rest unconformably over a 350-foot thick Silurian-age 

dolostone. The top of bedrock may be encountered at elevations lower than 500 feet or 75 to 100 

feet below ground surface (bgs). The Silurian dolostone dips gently eastward at a pace of 15 feet per 

mile. Only inactive faults are known in the area, and the seismic risk is minimal (Leetaru et al. 

2004; Willman 1971). There are no records of mining activity in the area, but deep tunnel 

excavations are known to exist throughout the Circle Interchange area. 
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Our subsurface investigation results fit into the local geologic context. The borings drilled in the 

project area revealed the native sediments consist of clay to silty clay diamicton of the Wadsworth 

Formation resting on top of more competent silty clay loam diamicton (hardpan) of the Lemont 

Formation, which in turn is underlain by bedrock. Sound dolostone bedrock was sampled or 

inferred at depths deeper than 85.0 feet bgs or 486.0 to 490.0 feet elevation, within or close to the 

range predicted based on published geological data. 

 

3.0 METHODS OF INVESTIGATION 

 

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

 

3.1 Subsurface Investigation 

The subsurface investigation consisted of sixteen structure borings, designated as 0461-B-01 through 

0461-B-15 and 41-RWB-01. Boring 0461-B-08 was divided into A and B sections due to an 

obstruction encountered at 37 feet bgs. The borings were drilled along the viaduct frontage Roads 

(Congress and Tilden Streets) from elevations of 587.2 to 604.5 feet to depths of 94.5 to 113.5 feet bgs. 

Northings and eastings were surveyed by Wang with a mapping-grade GPS unit, whereas elevations, 

stations, and offsets were provided by AECOM.  The boring locations are presented in the Boring Logs 

(Appendix A) and in the Boring Location Plan (Exhibit 3). 

 

A truck-mounted drilling rig, equipped with solid stem augers and mud rotary equipment, was used to 

advance and maintain an open borehole. Soil sampling was performed according to AASHTO T 206, 

"Penetration Test and Split Barrel Sampling of Soils." The soil was sampled at 2.5-foot intervals to 30 

feet bgs and at 5-foot intervals thereafter. Samples collected from each interval were placed in sealed 

jars for further examination and testing. NWD4-size bedrock cores were collected from selected 

boreholes in 10-foot runs. One TEXAM Pressuremeter test was performed adjacent to the northwest 

corner of the viaduct for SN 016-1715, or the West-South Ramp, in Boring 1715-PMT-01 and the 

results are shown in Appendix B.  

 

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

visual-manual soil classifications (IDH Textural Classification), results of Rimac and/or pocket 

penetrometer unconfined compressive strength tests, and results of Standard Penetration Tests (SPT) 

recorded as blows per 6 inches of penetration. The bedrock cores were described and measured for 

recovery and Rock Quality Designation (RQD).   
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Groundwater observations were made during and at the end of drilling operations. The boreholes were 

grouted immediately upon completion.  

 

3.2 Laboratory Testing 

Soil samples were tested in the laboratory for moisture content (AASHTO T-265). Atterberg limits 

(AASHTO T 89/T 90) and particle size (AASHTO T 88) analyses were performed to classify selected 

samples Field visual descriptions of the soil samples were verified in the laboratory and the tested 

samples were classified in accordance with the IDH Textural Classification chart. Laboratory test 

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

 

4.0 RESULTS OF FIELD AND LABORATORY INVESTIGATIONS 

 

Detailed descriptions of the soil conditions encountered during the subsurface investigation are 

presented in the attached Boring Logs (Appendix A) and in the Soil Profile (Exhibit 4). Please note that 

strata contact lines represent approximate boundaries between soil types. The actual transition between 

soil types in the field may be gradual in horizontal and vertical directions. 

 

4.1 Soil Conditions 

The viaduct investigation was performed along the lower levels of Congress Parkway and Tilden Street 

adjacent to the piers. The pavement sections along these roadways include 8 to 10 inches of concrete 

pavement over aggregate base. In descending order, the general lithological succession encountered 

beneath pavement or topsoil includes 1) man-made ground (fill); 2) stiff to very stiff silty clay; 3) very 

soft to medium stiff clay to silty clay; 4) stiff to very stiff silty clay loam; 5) hard silty clay and silty 

loam; 6) very dense gravelly sand; and 7) strong, fair to good quality dolostone.  

 

(1) Man-made ground (fill) 

Beneath the pavement, the borings encountered approximately 2 to 12 feet of very loose to dense, 

brown, black, and gray, fine to gravelly sand fill with miscellaneous debris. The fill has N-values from 

0 to 37 blows/foot, including spoon refusals; we estimate the larger blow counts are outliers, and are 

likely the result of debris or obstruction and not a reflection of the material density. The moisture 

content values of the fill are relatively high, 15 to 29%, indicating this layer is exposed to perched 

groundwater during precipitation events. 
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(2) Stiff to very stiff silty clay 

At elevations of about 580 to 585 feet, the fill overlies a 5- to 10-foot thick crust of stiff to very stiff, 

brown and gray silty clay. This thin layer has unconfined compressive strength (Qu) values of 1.2 to 2.2 

tsf and moisture contents from 20 to 24%. 

 

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

Below the crust, at elevations of about 575 to 578 feet, the borings encountered 30 to 40 feet of very 

soft to medium stiff, gray clay to silty clay. The ‘blue’ clay has Qu values of 0.2 to 0.8 tsf and moisture 

content values of 21 to 31%. Laboratory index testing on soft clay samples shows liquid limit (LL) 

values of 33 to 37% and plastic limit (PL) values of 14 to 17%. 

 

(4) Stiff to very stiff silty clay loam 

At an elevation of about 540 feet, the soft clay transitions to stiff and very stiff silty clay. This soil has 

Qu values of 1.2 to 3.6 tsf and moisture content values of 15 to 23%. Laboratory index testing on the 

stiff clay shows LL values of 24 to 36% and plastic limit (PL) values of 14 to 18%. 

 

(5) Hard silty clay to silty loam 

The borings encountered hard, gray silty clay to silty loam (hardpan) with traces of gravel at an average 

elevation of approximately 525 to 530 feet. This hard material has Qu values generally greater than 5.0 

tsf and moisture contents between 11 and 18%. The N-values in both the silty clay loam and silty loam 

are generally greater than 30 blows/foot. We have run an in-situ pressuremeter test immediately 

adjacent to the northwest corner of the viaduct in Boring 1715-PMT-01. A summary of the test results 

is shown below in Table 1. 

 

Table 1: Summary of Pressuremeter Testing in Layer 5 

Boring ID 

 

Depth 

(feet) 

Elevation 

(feet) 

Po 

(tsf) 

Pf 

(tsf) 

Pl 

(tsf) 

Eo 

(tsf) 

ER 

(tsf) 

1715-PMT-01 74.5 512 2.9 19.0 36.5 293 641 

 

In Borings 0461-B-06, 07, 08B, 10, 11, and 12 along the eastern half of the viaduct, the investigation 

encountered a 5 to 10-foot thick layer of clay with noticeably higher moisture content of 23 to 33% and 

lower Qu values, some as low as 0.7 tsf. This material was typically encountered in one or two split-
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spoon samples between elevations of 510 and 520 feet; this soil is an important component of the 

subsurface profile due to its greater estimated deformability than the harder material directly above. 

The LL value of the material is 36 to 38% and the PL value is 18 to 19%. 

 

(6) Very dense gravelly sand 

Beneath the hardpan, the borings encountered very dense gravelly sand and weathered dolostone above 

the bedrock, ranging in thickness from 2 to greater than 15 feet. Each sample attempt within this 

material was met with spoon refusal and this soil layer can be considered an intermediate geomaterial 

(IGM) by AASHTO standards (2012). The borings encountered refusal at elevations ranging from 501 

to 485 feet. 

 

(7) Strong, fair to excellent quality dolostone 

Sound bedrock was encountered at an average elevation of about 490 feet and was cored in Borings 

0461-B-04, 07, 09, and 15 in 10-foot runs. The coring revealed strong dolostone of fair to excellent 

rock quality having RQD values of 65 to 94%.  

 

4.2 Groundwater Conditions 

Groundwater was encountered during drilling within the gravelly sand below an elevation of about 510 

feet and perched within the sandy fill material below the roadway elevation. For design purposes, the 

gravelly sand and any other granular materials encountered below 510 feet, should be considered 

water-bearing and should be accounted for during the design and construction of the foundations. The 

possibility of encountering perched groundwater should be accounted for during construction. 

 

4.3 Seismic Design Considerations 

The seismic site class has been determined in accordance with the IDOT All Geotechnical Manual 

Users (AGMU) 9.1 method of analysis. The soils within the top 100 feet have a weighted average Su of 

0.5 to 1.0 ksf (AASHTO 2012; Method C controlling), and the results classify the site in the Seismic 

Site Class E in accordance with the IDOT method. The analysis has been performed for shaft 

foundations with minimum diameters of 48 inches. The project location belongs to the Seismic 

Performance Zone 1. The seismic spectral acceleration parameters recommended for design in 

accordance with AASHTO (2012) are summarized in Table 2. The factor of safety (FOS) against 

liquefaction for the bridge site is greater than the AASHTO-required value of 1.  

 

For seismic design based on the 2002 AASHTO Specifications for Road and Bridge Design the 
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horizontal bedrock acceleration coefficient is 3.7%, with a 90% probability of not being exceeded in 50 

years, the Soil Profile is Type I, the Site Coefficient is 1.0, and the Seismic Performance Category is A 

(AASHTO, 2002). 

 

Table 2: Seismic Design Parameters 

Spectral 

Acceleration 

Period 

(sec) 

Spectral 

Acceleration 

Coefficient
1) 

(% g) 

Site Class 

Factors 

 

Design Spectrum 

for Site Class E
2) 

(% g) 

0.0 PGA = 4.1 Fpga = 2.5 As = 10.4 

0.2 SS = 9.0 Fa = 2.5 SDS = 22.4 

1.0 S1 = 3.6 Fv = 3.5 SD1 = 12.5 

 1) Base spectral acceleration coefficients from AASHTO (2012) 

 2) Site Class E values to be presented on plans (As = PGA*Fpga; SDS= SS*Fa; SD1= S1*Fv)  

 

5.0 FOUNDATION ANALYSIS AND RECOMMENDATIONS 

 

Geotechnical evaluations and recommendations for the reuse of the existing caisson foundations are 

included in the following sections. The proposed change in loading on the foundations is not yet 

established; when the loads are available the evaluations should be revised appropriately.  

 

The proposed ramp walls adjacent to Column Line 14 and supporting the proposed ramp abutments 

will be discussed in separate SGRs. 

 

5.1 Structure Foundations  

Wang understands the existing piers are supported on drilled shafts with diameters of approximately 

4.0 to 5.5 feet, shown in the pier detail sheets from the original 1950 plan set. Additional sub-pier detail 

sheets, titled “Furnishing and Constructing Sub Piers”, dated 1949, shows a shaft detail with a 6-inch 

minimum embedment into rock. Section details contained on the “Plan of Substructure” sheet within 

the 1950 plan set, however, show the shafts ending at an elevation of about -70 to -80 feet, CCD. In 

agreement, the 1949 sub pier detail sheets show bottom of shaft elevations of -73 to -83 feet, with the 

majority of the shafts based at -76 to -80 feet, CCD. This corresponds to an NAVD88 elevation of 
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about 510 to 500 feet and is not the top of sound bedrock within the soil borings taken during this 

investigation. Sound bedrock was encountered at about 490 feet, with a relatively thick layer of 

weathered bedrock above spanning the length and width of the viaduct. Soil borings, confirming that 

the top of sound bedrock elevation was established at some point during the original design are not 

included in the full 1950 plan set or the 1949 sub pier detail sheets; therefore, the information currently 

available on where the base of the shafts were established gives strong indications that they may not 

extend into sound bedrock. If the design loads for the reconstructed viaduct are greater than the existing 

loads we strongly encourage pursuing means of determining the base elevations of the shafts prior to 

final design of the viaduct. 

 

If the shafts are established at least 6-inches within the sound bedrock, as suggested in the detail on 

Sheet #4 of the sub pier plans, the bedrock cores show uniform, fair to excellent rock quality 

conditions. The shaft schedules on Sheets #4 and #5 of the sub pier plans show two socket diameters of 

38 and 44 inches (3.2 to 3.8 feet). We recommend designing the rock sockets based on the methods 

outlined in the 2012 AASHTO LRFD Bridge Design Specifications. The rock sockets should be 

designed for a geotechnical unit base resistance factor (stat) of 0.50. We estimate the bedrock has an 

RMR value of 56 to 62 (AASHTO, 2012). Based on this criterion, the RF, RN, and estimated base 

elevations for the 38- and 44-inch diameter sockets are summarized in Table 3. We estimate the 

settlement of the rock sockets will be less than 0.5 inch. 

 

Table 3: Estimated Resistances for Rock Socket Shafts 

  Top of  Nominal Nominal Factored  Total Estimated  

Structure  Bedrock Socket Unit Socket Socket Resistance Socket Total Shaft 

Unit Elevation Diameter Resistance Resistance, Available, Length Length 

    RN RF   

  (feet) (inches) (ksf) (kips) (kips) (inches) (feet) 

Piers 1 

thru 17 

 

490 

38 227 2180 1090 6 95 to 105 

44 227 2925 1463 6 95 to 105 

 

At the elevations shown in the shaft schedules (-73 to -83 feet, CCD) on the sub pier plans, the shafts 

would not be established within the sound bedrock. In this case, the nominal and factored design 

resistances would decrease significantly. Based on the methods outlined by AASHTO (2012, Section 

10.8.3.5.2c), the nominal unit base resistance for intermediate geomaterials (IGM) with an N-value of 

100 blows/foot maximum, is 70 ksf. The factored unit base resistance is based on an IGM resistance 
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factor of 0.55 and is 39 ksf, or a 157 ksf reduction from the sound bedrock resistance. The RF, RN, and 

estimated base elevations for the 38- and 44-inch diameter shafts in IGM are summarized in Table 4. 

We estimate the settlement of the IGM would also be less than 0.5 inch. 

 

Table 4: Estimated Resistances for Shafts in IGM 

  Base of  Nominal Nominal Factored  Estimated  

Structure  Shaft Base Unit Socket Socket Resistance Total Shaft 

Unit Elevations Diameter Resistance Resistance, Available, Length 

    RN RF  

  (feet) (inches) (ksf) (kips) (kips) (feet) 

Piers 1 

thru 17 

 

507 to 497 

38 70 551 303 85 to 95 

44 70 739 406 85 to 95 

 

Prior to final design, we recommend confirming the existing base elevation of the shafts if the load is 

scheduled to increase relative to the existing load. This can be accomplished via one of the following 

three testing methods: 1) Pile Integrity Testing (PIT); 2) parallel seismic geophysical testing; or 3) 

concrete coring through the shaft to sample at the base. The PIT testing is likely the most economical 

solution, and would provide the approximate length of the shaft under ideal circumstances, but would 

not extend beyond any necking or cracking in the shaft. This method may show shorter shafts. The 

parallel seismic testing is performed within a borehole drilled adjacent to the shaft. The borehole 

should extend beyond the tip of the foundation, and would therefore be established about 5 to 10 feet 

into the underlying bedrock. The concrete coring with subsequent sampling beyond the base of the 

shaft is the most complete and visually confirmable method of determining if the shafts are on sound 

rock, but performing this work will require drill rig access to the top of at least one of the shafts. Of the 

three potential testing methods, we recommend the parallel seismic testing is the most feasible method 

and will provide the most complete data on the base elevation of the shafts. We recommend testing one 

shaft at a minimum of three existing piers; if inconsistencies are identified in the test results, we 

recommend choosing two additional piers and testing one shaft at each. 

 

Lateral loads on piles and shafts should be analyzed for maximum moments and lateral deflections. 

Recommended lateral soil modulus and strain parameters required for analysis via the p-y curve 

method are included in Table 5. The incremental parameters for the soft silty clay (Layer 3) were 

obtained from vane shear testing conducted in borings throughout the eastern portion of the Circle 

Interchange. 
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Table 5: Recommended Soil Parameters for Lateral Load Analysis 

Soil Type (Layer) 
Unit 

Weight,  

(pcf) 

Undrained 

Shear 

Strength, cu 

(psf) 

Estimated 

Friction 

Angle,  

(°) 

Estimated Lateral 

Soil Modulus 

Parameter, k 

(pci) 

Estimated Soil 

Strain 

Parameter, ε50 

(%) 

Loose to M Dense 

 SANDY FILL (1) 
115 0 32 60 -- 

Stiff to V Stiff  

SILTY CLAY (2) 

EL 585 to 580 feet 

120 1500 0 1000 0.7 

Soft to M Stiff CLAY (3) 

EL 580 to 570 feet 
115 750 0 100 1.0 

V Soft CLAY (3) 

EL 570 to 550 feet 
115 600 0 100 1.0 

Soft to M Stiff 

SILTY CLAY (3) 

EL 550 to 540 feet 

115 750 0 100 1.0 

Stiff to V Stiff CLAY (4) 120 1500 0 1000 0.6 

Hard SILTY CLAY (5) 125 4500 0 2000 0.4 

 

5.2 Stage Construction Design Recommendations 

We estimate any excavations required to reuse the existing foundations can be sloped and temporary 

shoring will not be required. 

 

6.0 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 are planned, we should be timely informed so 

that our recommendations can be adjusted accordingly. 
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Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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interbeds
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SAND
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SANDY LOAM
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good rock mass quality, bedded
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vuggy porosity.
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Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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Section 17, T39N, R14E of 3rd PM

Complete Drilling

SOIL AND ROCK
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Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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3.25" HSA to 10', mud rotary thereafter, boring
backfilled upon completion

Section 17, T39N, R14E of 3rd PM

Complete Drilling

SOIL AND ROCK
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Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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LOAM to SILTY LOAM, trace to
little gravel
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--%Sand=10.9--

--%Silt=55.6--
--%Clay=31.1--

--A-6 (11)--

Medium dense, gray SILT, trace
interbedded CLAY and SAND

--WET--

Very dense, gray GRAVELLY
SAND
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--HARD DRILLING--
--Possible Cobbles--
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SOIL AND ROCK
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3.25" HSA to 10', mud rotary thereafter, boring
backfilled upon completion

Section 17, T39N, R14E of 3rd PM

Complete Drilling

SOIL AND ROCK
DESCRIPTION

Drill Rig

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

S
P

T
 V

al
ue

s

S
P

T
 V

al
ue

s

W
A

N
G

E
N

G
IN

C
  1

10
00

40
1.

G
P

J 
 W

A
N

G
E

N
G

.G
D

T
  9

/2
6

/1
4

80

85

90

95

100



NP

NP

NP

NP

 2.21
B

 0.82
B

 0.57
B

 0.41
B

 0.33
B

 0.16
B

 0.41
B

< 0.25
P

 0.49
B

 0.33
B

 0.41
B

 0.83
N/6

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

23
13
29

15
10
9

4
7
9

7
23
12

3
5
7

2
3
5

1
1
2

1
2
2

1
2
2

0
0
2

1
2
2

1
2
2

1
2
2

1
2
2

1
2
2

2
2
3

9

20

15

25

22

23

22

23

25

39

25

27

26

26

25

593.3

592.4

583.0

580.5
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10.5-inch thick CONCRETE
--PAVEMENT--

Medium dense, brown
GRAVELLY SAND, trace to
some construction debris

--FILL--

Very stiff, brown SILTY CLAY
LOAM, trace gravel

Very soft to medium stiff, gray
CLAY to SILTY CLAY, trave
gravel
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2.25" SSA to 12.5', mud rotary thereafter, boring
backfilled upon completion

Section 17, T39N, R14E of 3rd PM

Complete Drilling

SOIL AND ROCK
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Drill Rig

The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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--%Clay=19.5--

--A-6 (5)--

Medium stiff to stiff, gray CLAY to
SILTY CLAY, trace gravel
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--%Gravel=0.6--
--%Sand=2.4--
--%Silt=54.5--

--%Clay=42.5--
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Very dense, gray GRAVELLY
SAND
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Boring terminated at 97.50 ft
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SOIL AND ROCK
DESCRIPTION

2.25" SSA to 12.5', mud rotary thereafter, boring
backfilled upon completion

Section 17, T39N, R14E of 3rd PM

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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2.25" SSA to 12.5', mud rotary thereafter, boring
backfilled upon completion

Section 17, T39N, R14E of 3rd PM
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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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The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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Specimen Identification Fines
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LIQUID LIMIT

  Silty Clay Loam

  Silty Loam
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  Clay
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  Silty Clay

  Silty Clay Loam

  Clay
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IDH Classification

0461-B-02#22
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48.5 ft

78.5 ft
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63.5 ft

63.5 ft

48.5 ft
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83.5 ft
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Wang Engineering, Inc.
1145 N Main Street
Lombard, IL 60148
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Project:  Circle Interchange Reconstruction

Location:  Section 17, T39N, R14E of 3rd PM
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Project: Circle Interchange

Client: AECOM

WEI Job No.: 1100-04-01 Note:  The specimens were sulphur capped for a more uniform break

Sample

Description

Total

Core

Before 

Capping

After 

Capping

0461-B-07,

Run #1
4700 105.0

Congress Parkway

Interstate 290

Sound

Dolomite
N/A 3.90 4.06 2.04 30680 9350 3 5/15/2015 AM 3.28

0461-B-15,

Run #1
9768 104.0

Congress Parkway

Interstate 290

Sound

Dolomite
N/A 3.89 4.03 2.01 36660 11560 3 6/12/2014 AM 3.17

* Fracture Types:

Type 1 - Reasonably well-formed cones on both ends, less than 1 in. [25 mm] of cracking through caps;

Type 2 - Well-formed cone on one end, vertical cracks running through caps, no well defined cone on other end;

Type 3 - Columnar vertical cracking through both ends, no well-formed cones; Prepared by:______________________________

Type 4 - Diagonal fracture with no cracking through ends; tap with hammer to distinguish from Type 1;

Type 5 - Side fractures at top or bottom (occur commonly with unbonded caps);

Type 6 - Similar to Type 5 but end of cylinder is pointed. Checked by: ______________________________

Total 

Pressure 

(psi) Tested By

Fracture 

Type*

Lab

Specimen ID Area (in
2
)

Field

Sample ID

Unconfined Compressive Strength of Intact Rock Core Specimens

Total 

Load     

(lbs)

Diameter 

(in)Depth Location

Break 

Date

Length (in)

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



Project number: 1100-04-01 Client: AECOM

No

74.50 feet

2.00 feet

0.40

Probe size: 1.000

Pressure Volume Pressure Volume DR/R0

tsf cm³ tsf cm³ %

27.00 0.0 2.67 0.0 0.00

0.41 80.0 2.68 79.9 2.46

0.53 160.0 2.70 159.8 4.85

0.84 240.0 2.94 239.6 7.19

1.24 280.0 3.32 279.2 8.34

1.91 320.0 3.96 318.7 9.47

2.62 360.0 4.65 358.1 10.58

3.29 400.0 5.30 397.6 11.69

3.97 440.0 5.96 437.0 12.78

4.53 480.0 6.51 476.5 13.87

5.41 520.0 7.37 515.8 14.93

6.46 560.0 8.41 555.0 15.99 ◄

8.31 600.0 10.25 593.5 17.02

10.02 640.0 11.95 632.1 18.04

12.16 680.0 14.08 670.3 19.04

4.64 620.0 6.57 616.5 17.63

13.99 720.0 15.89 708.9 20.05

15.63 760.0 17.53 747.5 21.04

17.13 800.0 19.03 786.3 22.04 ◄

18.42 840.0 20.30 825.3 23.03

19.62 880.0 21.50 864.3 24.01

20.70 920.0 22.58 903.4 24.99

21.73 960.0 23.59 942.6 25.96

22.67 1000.0 24.53 981.8 26.92

23.53 1040.0 25.39 1021.1 27.88

24.33 1080.0 26.18 1060.5 28.84

25.08 1120.0 26.93 1099.9 29.79

25.73 1160.0 27.58 1139.3 30.73

26.40 1200.0 28.25 1178.8 31.66

27.00 1240.0 28.84 1218.3 32.59

27.54 1280.0 29.38 1257.9 33.52

28.08 1320.0 29.92 1297.4 34.44

28.58 1360.0 30.42 1337.0 35.35

29.04 1400.0 30.88 1376.6 36.26

29.49 1440.0 31.32 1416.3 37.16

29.96 1480.0 31.79 1455.9 38.06

30.36 1520.0 32.18 1495.6 38.95

30.74 1560.0 32.56 1535.3 39.83

31.11 1600.0 32.93 1575.0 40.71

31.48 1640.0 33.30 1614.7 41.59 293 tsf

31.81 1680.0 33.63 1654.4 42.46 641 tsf

32.05 1720.0 33.87 1694.2 43.33

36.5 tsf

19.0 tsf

2.9 tsf

8

1.92

0.46Ratio Eo / ER:

Modified from: TEXAM COMPANION V.2

ROCTEST/TELEMAC

Pressuremeter modulus Eo:

Pressuremeter reload modulus ER:

General Notes
Limit pressure PL:

Yield pressure Pf:

Rotary bit, 2 15/16 inch diameter Initial pressure Po:

Ratio Eo / PL:

Ratio PL / PF:

N Fluid density:

Raw Readings Corrected Readings

Test Results

Test date: 04/24/2014 Manometer height above ground:

Test number: PMT#2 Poisson's coefficient:

TEXAM Pressuremeter Test

Project name: Circle Interchage Use of a slotted casing:

Borehole ID: 1715-PMT-01 Test depth:
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BOTTOM

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

DRAWN BY: M. de los Reyes

CHECKED BY: C. Marin 

FOR AECOM 1100-04-01

Boring 0461-B-04:
Run 1, 103.5’ to 113.5’, RECOVERY = 100% , RQD =65%

TOP

 SCALE : GRAPHIC

Run #1 

0                                         3                                           6                                          9                                          12 inches

APPENDIX C

BEDROCK CORE: CIRCLE INTERCHANGE RECONSTRUCTION
INTERSTATE 290 CONGRESS VIADUCT, SN 016-0461, COOK COUNTY



BOTTOM

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

DRAWN BY: M. de los Reyes

CHECKED BY: C. Marin 

FOR AECOM 1100-04-01

Boring 0461-B-07:
Run 1, 100’ to 110’, RECOVERY = 100% , RQD = 94%

TOP

 SCALE : GRAPHIC

Run #1 

0                                         3                                           6                                          9                                          12 inches

APPENDIX C

BEDROCK CORE: CIRCLE INTERCHANGE RECONSTRUCTION
INTERSTATE 290 CONGRESS VIADUCT, SN 016-0461, COOK COUNTY



BOTTOM

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

DRAWN BY: M. de los Reyes

CHECKED BY: C. Marin 

FOR AECOM 1100-04-01

Boring 0461-B-09:
Run 1, 91.5’ to 101.5’, RECOVERY = 98% , RQD = 78%

TOP

Run #1 

0                                         3                                           6                                          9                                          12 inches

 SCALE : GRAPHIC APPENDIX C

BEDROCK CORE: CIRCLE INTERCHANGE RECONSTRUCTION
INTERSTATE 290 CONGRESS VIADUCT, SN 016-0461, COOK COUNTY



BOTTOM

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

DRAWN BY: M. de los Reyes

CHECKED BY: C. Marin 

FOR AECOM 1100-04-01

Boring 0461-B-15:
Run 1, 99’ to 109’, RECOVERY = 93% , RQD = 55%

TOP

Run #1 

0                                         3                                           6                                          9                                          12 inches

 SCALE : GRAPHIC APPENDIX C

BEDROCK CORE: CIRCLE INTERCHANGE RECONSTRUCTION
INTERSTATE 290 CONGRESS VIADUCT, SN 016-0461, COOK COUNTY




