
 

IL Route 142 over Stream 
F.A.P. Route 849 
Section 113B-2 

Existing Structure No. 041-0043 
Proposed Structure No. 041-2025 

Jefferson County, Illinois 

Prepared for: 
Mr. Mike Cima, PE, SE 

Director of Bridges & Structures 
Quigg Engineering, Inc. 

2351 S. Dirksen Parkway 
Springfield, Illinois 62703

Submittal Date: 

May 13, 2024 

STRUCTURE GEOTECHNICAL REPORT 

5/13/2024

Exp. 11/30/2025



 

 

 
 
May 13, 2024 
 
Mr. Mike Cima, PE, SE 
Director of Bridges & Structures 
Quigg Engineering, Inc. 
2351 S. Dirksen Parkway 
Springfield, IL 62703 
 
RE: Structure Geotechnical Report 

IL Route 142 over Stream 
Structure 041-2025 
Jefferson County, Illinois 
BFW No: 22285 
 

Dear Mr. Cima: 
 
Bacon Farmer Workman Engineering & Testing, Inc. (BFW), is pleased to present the attached DRAFT Structure 
Geotechnical Report for the referenced project. The foundation investigation was conducted in accordance with 
applicable IDOT and AASHTO Standards.  
 
The attached report includes a review of pertinent project information, descriptions of site and subsurface 
conditions encountered, and our general recommendations for foundation design and construction of the proposed 
bridge.  
 
Sincerely, 
 
 
      
 
 
 
 
Shelby N. Livingstone, EIT     Christopher L. Mathews, P.E.    
Staff Engineer      Geotechnical Engineer/Project Manager  
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Structure Geotechnical Report 
IL-142 over Stream 
Jefferson County, Illinois 
BFW Project: 22285 

1. PROJECT DESCRIPTION AND SCOPE 
The purpose of this geotechnical study was to use the provided subsurface information to prepare geotechnical 
recommendations for the proposed bridge replacement.  

The proposed project includes the removal and replacement of the existing single-span bridge that carries IL Route 
142 over an unnamed stream. This structure is located approximately 1.8 miles southeast of Mt. Vernon in 
Jefferson County, Illinois. The existing structure (SN 041-0043) was originally built in 1928 as SBI Route 142, Section 
113-B. See the Aerial Photograph and Site Plan in Appendix B. 

The new structure will be a triple 10’ x 9’ cast-in-place reinforced concrete box culvert with horizontal cantilever 
wingwalls and permanent sheet pile extensions. The planned structure’s length is 33 feet, and its width is 39 feet 
with an upstream invert elevation of 432.87 and a downstream invert elevation of 432.75. Traffic will be 
maintained during the project utilizing staged construction and a temporary soil retention system. The structure 
will be designed according to the IDOT Bridge Manual and AASHTO LRFD Bridge Design Specifications. The site 
location is shown in Figure 1.1. The TS&L prepared by Quigg Engineering, Inc (QEI) is attached in Appendix A. 

 

  
Figure 1.1. Project Location 
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2. FIELD EXPLORATION 

The subsurface exploration was completed by Holcomb Foundation Engineering and logged by Gonzalez 
Companies, LLC in July 2022 and boring logs were provided to BFW in a letter dated August 25, 2022. Two borings 
were advanced near each of the existing north and south abutments. Based on the information included on the 
provided borings logs, the borings were advanced using 8-inch outside diameter hollow steam augers and SPT 
samples were collected with an auto hammer. Table 2.1 summarizes the boring locations and depths. The boring 
locations are shown on the Aerial Photograph and Site Plan in Appendix A, and the Subsurface Boring Logs are 
shown in Appendix C. 

Table 2.1 – Summary of Soil Testing Borings 

Boring  Structure Ground Surface 
Elevation (msl) 

Depth 
(ft) Station Offset 

1-S North Abutment 443.6 24.25 160+87 8.5’ RT 
2-S South Abutment 442.6 24.75 161+52 9.4’ LT 

 REGIONAL GEOLOGY 
The Natural Resource Conservation Service (NRCS) online web soil database was reviewed to determine the 
type of soil underlying the area of interest. Based on the available data, the soils on the project site consist 
primarily of Belknap silty loam. These soils are classified as somewhat poorly drained with 0 to 2 percent slopes 
and belonging to hydraulic soil group B/D. The soil parent materials were derived from silty alluvium. 

 SUBSURFACE CONDITIONS 
Approximately 7 inches of asphalt was encountered at the surface of the borings. Six inches of concrete was 
encountered beneath the asphalt in Boring 1-S and 10 inches of crushed stone was found beneath the asphalt 
and concrete in Borings 2-S and 1-S, respectively. 

Layers of clay and silty loam were primarily found beneath the crushed stone, extending to elevations 422.4 
and 418.5 in Borings 1-S and 2-S, respectively. These materials exhibited moisture contents of 15 to 26 percent, 
SPT “N” values (blow counts) of 2 to 24 blows per foot (bpf), and unconfined compressive strengths of 0.4 to 
3.0 tons per square foot (tsf), indicating a soft to very stiff consistency. 

Weathered clay shale was encountered beneath the previously described clay and silty loam in the borings, 
extending to boring completion depths. Moisture contents of this material ranged from 7 to 10 percent with 
SPT “N” values of over 50 bpf and unconfined compressive strengths of 1.4 to 4.5 tsf.  

 GROUNDWATER 
Groundwater was encountered at elevations 431.6 and 432.6 during drilling activities in Boring 1-S and 2-S, 
respectively. The groundwater depth fell 10 feet to elevation 422.6 in Boring 2-S upon completion of drilling. It 
should be noted that the ground water levels are dependent upon seasonal and climatic variations and may be 
present at different depths in the future.  

3. GEOTECHNICAL EVALUATIONS 
Based on the results of the subsurface exploration, current site conditions observed, laboratory results, and our 
review of the project plans, the following geotechnical evaluations were performed. The recommendations 
developed from these evaluations should be used in the design of the culvert structures.  
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 BASIS FOR RECOMMENDATIONS  
The following recommendations are based on data from this exploration and the stated project information. 
In our evaluations, we have utilized both subsurface data provided by IDOT and our experience with similar 
structures and subsurface conditions. If the structural information is incorrect or changed after our reporting, 
or if the subsurface conditions encountered during the construction vary from those reported, our 
recommendations should be reviewed based on the changed conditions. 

Experience indicates that the actual subsoil conditions at a site could vary from those generalized based on soil 
test borings made at specific locations. Therefore, it is essential that a geotechnical engineer be retained to 
provide soil-engineering services during the site preparation, excavation, and foundation construction phases 
of the proposed project. The geotechnical engineer should observe compliance with the design concepts, 
specifications, and recommendations, and to be allowed to review design changes in the event subsurface 
conditions differ from those anticipated prior to the start of construction. 

 BOX CULVERT FOUNDATIONS 
Given that the proposed culvert is replacing an existing bridge and minimal grade changes will occur, settlement 
and slope stability are not of concern for the project.  

Any differences between bearing surfaces could negatively impact the connections of the box culvert sections. 
Based on the provided TS&L, the culvert will bear at elevation 432.75 on potentially soft clay and/or silty loam 
soils, characterized by a blow count of less than 5 bpf. These soils extended to approximate elevation 429. As 
a result, we recommend removal and replacement of 24-inches of the soft clay soil subgrade below the culvert 
bearing elevation. This would improve the uniformity of the bearing conditions and provide a working platform 
for construction. The overexcavation should be backfilled with rockfill and capped with 6 inches of CA7. The 
limits and quantities of removal and replacement recommended are based on the boring data and may be 
modified by the District Geotechnical and Field Engineers for variable subsurface conditions encountered in 
the field. 

 WING WALLS 
Based on the existing site conditions and the proposed box culvert dimensions, the use of Horizontal Cantilever 
Wingwalls and permanent sheet piling extensions of the wings appears suitable for the proposed culvert. Based 
on a maximum exposed sheet pile height of approximately 6 feet, the sheet piling may be designed as a 
cantilevered sheet pile wall.   

4. CONSTRUCTION CONSIDERATIONS 
Based on the TS&L, staged construction will be utilized, and a temporary soil retention system (TSRS) will be 
required. The IDOT Temporary Soil Retention System construction specification should be utilized for the design 
of the TSRS.  

All work performed for the proposed project should conform to the requirements in the IDOT Standard 
Specifications for Road and Bridge Construction and any pertinent special provisions or policies. Any deviation 
from the requirements in the manuals above should be approved by the design engineer. 

5. LIMITATIONS 

This report has been prepared for the exclusive use of Quigg Engineering, Inc. and its subconsultants for the 
project and the Illinois Department of Transportation The recommendations provided in the report are specific 
to the project described herein and are based on the information obtained from the soil boring locations 
provided by IDOT within the project limits. The analyses performed and the recommendations provided in this 
report are based on subsurface conditions determined at the location of the borings. The report may not reflect 
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all variations that may occur between boring locations or at some other time, the nature and extent of which 
may not become evident until during the time of construction. If variations in subsurface conditions become 
evident after submission of this report, it will be necessary to evaluate their nature and review the 
recommendations provided herein considering the new conditions. 
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Appendix A 
Aerial Photograph & Site Plan 
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Appendix B 
TS&L 
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Appendix C 

Boring Logs and Laboratory Test Results



To: Carrie Nelsen    Attn: Grant Deterding 

From: Rob Graeff          By: Aaron Hayes 

Subject: Structure Boring Logs 

Date: August 25, 2022 

IL 142 over Stream 
Jefferson County  

Structure No.:  041-0043 (Ex.) 

Attached are boring logs to be used for the design of a multi-barrel 
box culvert to replace SN 041-0043.  The location was drilled by 
Holcomb Foundation Engineering and logged by Gonzalez 
Companies in July of 2022.

AWH:ah 
Attachments 

cc:  Soils File\Jefferson Co.\Structure Borings 
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Route:  IL 142 over Stream (1.8 miles south of Mt. Vernon)

Section:  113,B (Ex)

County:  Jefferson
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Route:  IL 142 over Stream (1.8 miles south of Mt. Vernon)
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AASHTO Classification (AASHTO M 145)

Illinois Textural Classification

Gradation Passing - 1"

3/4"

1/2"

No. 4

No. 10

No. 40

No. 100

No. 200

Sand (AASHTO T 88)

Silt (AASHTO T 88)

CLAY (AASHTO T 88)

Liquid Limit (AASHTO T 89)

Plasticity Index (AASHTO T 90)

Organic Matter Content

Std. Dry Density (IL Mod AASHTO T 99)

Optimum Moisture (IL Mod AASHTO T 99)

Subgrade Support Rating

In situ Moisture

Route

Section

County

Location

Job No.
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