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Jane Byrne Interchange, Contract 60X93 
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Wang No. 1100-04-01 

 

Dear Mr. Bhatt, 

 

This letter report presents the results of our geotechnical analysis and recommendations to support 

the design and construction of the two overhead sign structure foundations at the Jane Byrne 

Interchange in Cook County, Illinois. Based on the information provided by AECOM, Wang 

Engineering, Inc. (Wang) understands the proposed overhead sign structures are located at 

following locations: 

 

 Sign #1 is proposed on southbound I-90/94 and about 150 feet north of Madison Street 

Bridge; and 

 Sign #2 is located at southbound I-90/94 near the convergence with Ramps WS and ES 

 

Subsurface Investigation and Laboratory Testing  

No specific borings were performed at the sign structure locations. However, we have considered 

the soils information recent borings and borings with vane shear testing undertaken by Wang in the 

proximity of the proposed sign structure locations. The sign structure locations with corresponding 

reference borings are shown in Table 1.  
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Table 1: Sign Structure Locations and Reference Borings 

Sign Structure ID Approximate Station Reference Borings(1) 

Sign #1 

SB I-90/94                          

(North of Madison Street Bridge) 

6165+00 

(I-90/94) 

32-RWB-01, 32-RWB-02, 33-RWB-02,  

SB90-SGB-01, and VST-03 

Sign #2  

SB I-90/94 near convergence 

with Ramps WS and ES 

1232+00 

(Ramp WS) 

10-RWB-04, 14-RWB-03, 10-PZ-01, and 

VST-01 

 (1)  RWB, SGB, and VST borings performed by Wang in 2014 and 2015. 

 

For Wang borings, the as-drilled boring locations were surveyed by Dynasty Group, Inc. and station 

and offset information for each boring were provided by AECOM. Boring location data are 

presented in the Boring Logs (Appendix A). The boring locations are shown in Exhibit 2. 

 

Subsurface Conditions 

Detailed descriptions of the soil conditions encountered are presented in the attached Boring Logs 

(Appendix A). Please note the lithological boundaries shown on the logs and profiles (Exhibit 3) 

represent approximate boundaries between the soil types. In the field, the actual transition between 

soil types might be different in horizontal and vertical directions. 

 

In our analysis, the soil lithology at each sign location was selected based on the soils information 

acquired from previously drilled nearby soil borings and from in-situ vane shear test results. 

 

Sign #1 – SB I-90/94 (North of Madison Street Bridge) 

Below the pavement, the borings encountered 3 feet of fill materials. The fill consists of very stiff 

silty clay loam with unconfined compressive strength (Qu) values of 2.1 to 2.7 tsf. At elevations of 

574 to 580 (3 to 5 feet bgs), the borings advanced through up to 33 feet of very soft to medium stiff 

clay to silty clay. Beneath the very soft to medium stiff clay to silty clay, the borings encountered 

up to 25 feet of stiff to hard silty clay to silty loam followed by medium dense to very dense silt to 

silty loam and sand. Boring 33-RWB-02 encountered Dolostone bedrock at 112 feet bgs (482 feet 

elevation). 

 

The design and construction of drilled shaft foundation should consider the groundwater in granular 

fill and in the granular soils below clay are expected to be saturated and groundwater in granular 

soils above the bedrock is expected to be under hydrostatic pressure.  
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Sign #2 – SB I-90/94 near convergence with Ramps WS and ES 

Below the pavement, the borings encountered 3 to 4 feet of fill materials. The fill consists of loose 

to medium dense gravel to crushed stone with N values of 7 to 11 blows per foot. Below the fill, at 

elevations of 572 to 573 (3 to 4 feet bgs), the borings advanced through 30 feet of very soft to 

medium stiff clay to silty clay. Beneath the very soft to medium stiff clay to silty clay, the borings 

encountered up to 27 feet of stiff to hard silty clay to silty clay loam followed by dense to very 

dense sandy loam. Boring 10-RWB-04 encountered weathered bedrock at 97 feet bgs and 

Dolostone bedrock at 101 feet bgs (492 feet elevation). 

 

The design and construction of drilled shaft foundation should consider the groundwater in granular 

fill and in the granular soils below clay are expected to be saturated and groundwater in granular 

soils above the bedrock is expected to be under hydrostatic pressure.  

 

Engineering Analyses and Recommendations 

Based on the information provided by AECOM, Wang understands that two new overhead sign 

structures will be Span Sign Structures “S-type” and will span approximately 128 to 135 feet.  

 

Our evaluation showed at both sign structure locations, soft to medium stiff clay to silty clay with 

Qu values less than 1.25 tsf extending to about 35 feet below ground surface or about elevation of 

542 feet. Therefore, the standard foundation dimensions criteria were not met. Accordingly, the sign 

structure foundations will require site specific design as per IDOT Sign Structure Manual (IDOT 

2012).  

 

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

The lateral load capacity analysis can be performed using computer program such as COMP 624P, 

LPILE, LATPILE, or any other similar programs. The estimated soil parameters that may be used to 

analyze stresses and deflections of drilled shafts sign structure foundations under lateral loads are 

presented in Tables 2 and 3. 
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Table 2: Recommended Parameters for Lateral Load Analysis of Sign Structure at SB I-90/94 (North of 

Madison Street Bridge) 

(Reference Borings: 32-RWB-01, 32-RWB-02, 33-RWB-02, SB90-SGB-01, and VST-03) 

Soil Type (Layer) 

 

Unit 

Weight, 

(pcf) 

Undrained 

Shear 

Strength, cu 

(psf) 

Average 

Blow Counts, 

N 

blows/foot 

Estimated 

Friction 

Angle, Φ 

(°) 

Estimated 

Lateral Soil 

Modulus 

Parameter, k 

(pci) 

Estimated 

Soil Strain 

Parameter, 

ε50 

(%) 

Existing  FILL  

Existing Grade to EL 574 

feet 

120 0 6 30 50 -- 

Soft to M Stiff CLAY to  

SILTY CLAY  

EL 574 to 562 feet 

110 420 1 0 40 1.5 

Soft to M Stiff CLAY to  

SILTY CLAY  

EL 562 to 555 feet 

110 600 1 0 80 1.3 

M Stiff CLAY to SILTY 

CLAY 

EL 555 to 547 feet 

115 900 4 0 100 1.0 

Stiff  CLAY to SILTY 

CLAY 

EL 547 to 542 feet 

115 1200 9 0 500 0.9 

Stiff  SILTY CLAY LOAM 

to SILTY LOAM 

EL 542  to 532 feet 

120 1500 11 0 500 0.9 

Stiff to V Stiff CLAY to  

SILTY CLAY 

EL 532 to 515 feet 

125 2600 13 0 1000 0.5 

Hard SILTY LOAM  

EL 515 to 507 feet 
125 4500 50 0 2000 0.4 

M Dense SILT  

EL 507 to 500 feet 
120 0 24 32 90 -- 

V Dense SAND and SILT 

to SILTY LOAM  

EL 500 to 482 feet 

63(1) 0 60 37 125 -- 

(1) Submerged unit weight. 
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Table 3: Recommended Parameters for Lateral Load Analysis of Sign Structure at SB I-90/94 near convergence 

with Ramps WS and ES  

(Reference Borings: 10-RWB-04, 14-RWB-03, 10-PZ-01, and VST-03) 

Soil Type (Layer) 

 

Unit 

Weight,  

(pcf) 

Undrained 

Shear 

Strength, cu 

(psf) 

Average 

Blow 

Counts, N 

blows/foot 

Estimated 

Friction 

Angle, Φ 

(°) 

Estimated 

Lateral Soil 

Modulus 

Parameter, 

k 

(pci) 

Estimated Soil 

Strain 

Parameter, ε50 

(%) 

Existing  FILL  

Existing Grade to EL 579 

feet 

120 0 8 30 50 -- 

Stiff SILTY CLAY  

EL 579 to 575 feet 
120 1400   7 0 500 0.7 

Soft to M Stiff CLAY to  

SILTY CLAY  

EL 575 to 570 feet 

110 480 0 0 40 1.5 

Soft to M Stiff CLAY to  

SILTY CLAY  

EL 570 to 553 feet 

110 600 1 0 80 1.3 

M Stiff CLAY to SILTY 

CLAY 

EL 553 to 547 feet 

115 900 6 0 100 1.0 

Stiff  CLAY to SILTY 

CLAY 

EL 547 to 542 feet 

115 1200 9 0 500 0.9 

Dense to V Dense CLAY 

LOAM to SILTY LOAM 

EL 542  to 526 feet 

125 5000 35 0 2000 0.4 

Dense to V Dense SAND 

EL 526 to 512 feet 

 

63(1) 

 

0 38 35 120 -- 

V Dense GRAVELLY 

SAND 

EL 512 to 504 feet 

 

63(1) 

 

0 70 36 125 -- 

Hard SILTY LOAM 

EL 504 to 496 feet 

 

63(1) 

 

4500 100 0 2000 0.4 

V Dense WEATHERED 

BEDROCK 

EL 496 to 492(2) feet 

 

68(1) 

 

0 100 37 130 -- 

(1) Submerged unit weight; (2) Bedrock. 
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Construction Considerations 

Excavation  

Foundations excavation should be performed in accordance with local, state, and federal regulations 

including current OSHA regulations. The potential effect of ground movements upon nearby 

structures and utilities should be considered.  

 

Drilled Shafts Construction 

The drilled shafts should be constructed in accordance with IDOT Standard Specification Section 

516, Drilled Shafts. The soft soil layer with Qu less than 0.5 tsf is prone to squeeze if left open for 

long period of time. Therefore, to minimize the squeeze potential, casing should be provided. Due 

to high squeeze potential, the following note should appear on the final plans:  

 

‘Due to the squeeze potential of the clay soils, the use of temporary casing may be required to 

properly construct the shafts. Casing may be pulled or remain in place, as determined by the 

Contractor at no cost to the Department.’ 





  
 
 
 

 

 

 

 

 

 

 

 

 
EXHIBITS 

Exhibit 1: Site Location Map 

Exhibit 2: Boring Location Plan 

Exhibit 3: Subsurface Soil Data Profile 
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APPENDIX A: BORING LOGS 
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2.25" IDA HSA, 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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ASPHALT
--PAVEMENT--

Medium dense, brown gravelly
coarse SAND

--FILL--

Medium stiff, brown and gray
SILTY CLAY LOAM

Soft, gray SILTY CLAY

--In-Situ Vane Shear, 19.5 feet--

--Su undis = 425.9 psf--
--Su remold = 371.3 psf--

--Sensitivity = 1.1--

--In-Situ Vane Shear, 22.0 feet--
--Su undis = 371.3 psf--

--Su remold = 305.8 psf--
--Sensitivity = 1.2--

--In-Situ Vane Shear, 24.5 feet--
--Su undis = 382.2 psf--

--Su remold = 316.7 psf--
--Sensitivity = 1.2--

--In-Situ Vane Shear, 27.0 feet--
--Su undis = 393.1 psf--

--Su remold = 338.5 psf--
--Sensitivity = 1.2--

--In-Situ Vane Shear, 29.5 feet--
--Su undis = 622.5 psf--

--Su remold = 371.3 psf--
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--In-Situ Vane Shear, 32.0 feet--
--Su undis = 535.1 psf--
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--Su undis = 535.1 psf--

--Su remold = 393.1 psf--
--Sensitivity = 1.4--

--In-Situ Vane Shear, 37.0 feet--
--Su undis = 655.2 psf--

--Su remold = 404.1 psf--
--Sensitivity = 1.6--

--In-Situ Vane Shear, 39.5 feet--
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E
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SOIL AND ROCK
DESCRIPTION

2.25" 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.
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--Su undis = 622.5 psf--
--Su remold = 382.2 psf--

--Sensitivity = 1.6--

--In-Situ Vane Shear, 42.0 feet--
--Su undis = 851.8 psf--

--Su remold = 458.7 psf--
--Sensitivity = 1.9--

--In-Situ Vane Shear, 44.5 feet--
--Su undis = 928.3 psf--

--Su remold = 600.6 psf--
--Sensitivity = 1.5--

--In-Situ Vane Shear, 47.0 feet--
--Su undis = 1266.8 psf--
--Su remold = 633.4 psf--

--Sensitivity = 2.0--

--In-Situ Vane Shear, 51.0 feet--
--Su undis = 1681.8 psf--

--Su remold = 1266.8 psf--
--Sensitivity = 1.3--

Boring terminated at 51.50 ft
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SOIL AND ROCK
DESCRIPTION

2.25" 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.
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--Drilled without sampling--

Piezometer Data:
--Installed in Dec. 11, 2014
--Bentonite Seal 66 to 71 feet
--Top of Sand Pack at 71 feet
--Top of Screen at 73 feet
--Screen Length 20 feet
--Bottom of Screen at 93 feet
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Elevation: 592.93 ft
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SOIL AND ROCK
DESCRIPTION

4.25" HSA, monitoring water well; pizometer
installed on 12/11/2014

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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--piezometer stabilized water level
reading --

--reading during well
development (12/15/2014) =

43.85 feet bgs--
--reading date: 12/26/2014 =

43.72 feet bgs--

Piezometer Data:
--Installed in Dec. 11, 2014
--Bentonite Seal 66 to 71 feet
--Top of Sand Pack at 71 feet
--Top of Screen at 73 feet
--Screen Length 20 feet
--Bottom of Screen at 93 feet

Very dense, gray SILTY LOAM
--Wet--

Very dense, gray SANDY LOAM,
trace to little gravel

--Saturated--
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Elevation: 592.93 ft
E
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SOIL AND ROCK
DESCRIPTION

4.25" HSA, monitoring water well; pizometer
installed on 12/11/2014

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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Very dense, gray SILTY LOAM,
trace gravel
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--Wet--

--HARD DRILLING--

Boring terminated at 95.00 ft
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SOIL AND ROCK
DESCRIPTION

4.25" HSA, monitoring water well; pizometer
installed on 12/11/2014

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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6-inch thick ASPHALT
--PAVEMENT--

Dense, brown GRAVELLY
LOAM

--BASE COURSE--

Very loose to medium dense,
brown, coarse SAND

--Dry to saturated--
--FILL--

Medium dense, gray GRAVELLY
SAND

--Wet--

Very soft to medium stiff, gray
CLAY to SILTY CLAY, trace

gravel
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SOIL AND ROCK
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2.25" SSA to 15', 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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Hard, gray SILTY LOAM, trace
gravel

--LL(%)=24, PL(%)=14--
--%Gravel=4.5--
--%Sand=26.8--

--%Silt=51.5--
--%Clay=17.2--

--A-4 (4)--

Very stiff, gray SILTY CLAY
LOAM, trace gravel

Dense to very dense, gray,
medium to coarse SAND, trace
gravel
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The stratification lines represent the approximate boundary
between soil types; the actual transition may be gradual.
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Very stiff, brown SILTY CLAY
LOAM, trace gravel

--FILL--

Medium dense, fine SAND

Medium stiff to stiff, gray SILTY
CLAY

Soft, gray SILTY CLAY

--In-Situ Vane Shear, 19.5 feet--

--Su undis = 786.3 psf--
--Su remold = 371.3 psf--

--Sensitivity = 2.1--

--In-Situ Vane Shear, 22.0 feet--
--Su undis = 742.6 psf--
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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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