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1.0 Project Description and Proposed Structure Information  
 
1.1 Introduction 
 
The geotechnical study summarized in this report was performed by Kaskaskia Engineering 
Group, LLC (KEG) for the replacement of a double barrel reinforced concrete box culvert for IL 3 
over Talbott Hollow in Jackson County, Illinois.  The purpose of this report is to document 
subsurface geotechnical conditions, provide analyses of anticipated site conditions as they pertain 
to the project described herein, and to present design and construction recommendations for the 
proposed structure. 
 
1.2 Project Description 
 
The project consists of the replacement of a replacement of a double barrel reinforced concrete 
box culvert (existing SN 039-2015) located at IL 3 over Talbott Hallow in Jackson County, Illinois.   
 
The general location of the proposed structure is shown on a Location Map, Exhibit A.  The project 
is located approximately 1.1 miles northwest of IL 151 in Rockwood, Illinois.  The site lies within 
the limits of the Third Principal Meridian (T. 8S R. 4W) within the Shawnee Hills Section of the 
Interior Low Plateaus Province. 
 
1.3 Proposed Structure Information 
 
The proposed structure will consist of a cast-in-place (C.I.P.) double box culvert with L-Type 
cantilever wingwalls on each end of the culvert.  The proposed structure will be built on a 90-
degree skew and will provide 13 ft.-wide driving lanes and 7 ft.-wide shoulders.  The proposed 
culvert centerline station will be 252+70.00.  The culvert will consist of two 10 ft. by 10 ft. barrels 
and will measure 43 ft. – 0 in. out-to-out of headwalls.  A Type, Size, and Location Plan (TS&L) 
is included in Exhibit B. Class A5 stone riprap will be placed at both ends of the culvert.   
   
2.0 Field Exploration 
 
2.1 Subsurface Exploration and Testing 
 
The site exploration plan was developed and completed by IDOT. Two standard penetration test 
(SPT) borings designated 1-S and 2-S were drilled April 9, 2020.  Detailed information regarding 
the nature and thickness of the soils encountered and the results of the field sampling and 
laboratory testing are shown on the Boring Logs, Exhibit C.  The soil profile for the above-
mentioned borings can be found in Subsurface Profile, Exhibit D. 
 
2.2 Subsurface Conditions 
 
The profiles at the two boring locations exhibited layers of clays, silty clays, and silts.  Boring 1-S 
was terminated at 21 ft. below ground surface elevation (GSE), and Boring 2-S was terminated 
at 26 ft. below GSE.  Boring 1-S has an estimated GSE of 371.7 ft. and 2-S has an estimated 
GSE of 371.6 ft. In general, the lithologic succession is as follows: 
 
Clay - Boring 1-S encountered approximately 6 ft. of clay below the pavement at ground surface 
elevation (GSE). The driving resistances (N-values) ranged from 6 to 9 blows per foot (bpf), with 
unconfined compressive strength (Qu) values between 0.8 to 1.5 tons per square foot (tsf). The 
moisture contents varied from 20 to 22 percent.   
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Silty Clay -Below the clay layer in Boring 1-S, and below the pavement in Boring 2-S, a silty clay 
layer was encountered between 1 and 7 ft. below GSE.  The N-values ranged from 2 bpf to 15 
bpf, with Qu values between 0.5 tsf and 1.2 tsf, and moisture contents of 18 percent to 24 percent. 
 
Silt - Below the silty clay layer in both borings, a silt layer was encountered between 12 and 14 
ft. below GSE, extending to the termination of the borings. The N-values ranged from 0 bpf to 5 
bpf, with Qu values between 0.1 tsf and 0.7 tsf, and moisture contents of 22 percent to 31 
percent.    
 
Groundwater was encountered in Boring 1-S and Boring 2-S at 17 ft. below GSE.  Stream bed 
elevations were noted to be approximately 10.1 and 10.2 ft. below GSE for 1-S and 2-S, 
respectively.  It should be noted that the groundwater level is subject to seasonal and climatic 
variations, including the flow of the Tributary.  In addition, without extended periods of observation, 
measurement of true groundwater levels may not be possible. Bedrock was not encountered in 
either boring. 
 
3.0 Geotechnical Evaluations  
 
3.1 Settlement 
 
Due to the presence of soft soils in the vicinity of the proposed upstream (El. 359.4) and 
downstream (El. 359.2) inverts and the possibility of remaining materials from the existing 
structure, settlement calculations were necessary.   
 
Based on our analysis, the proposed new culvert and wingwalls with up to 1.5 feet of new roadbed 
fill and pavement section could experience settlements of up to 7.5 inches if the culvert bears on 
the existing soils.  Differential settlement between the main box and proposed L Type wingwalls 
was estimated to be a maximum of 1.1 inches.  KEG recommends the removal and disposal of 
unsuitable material is necessary for proper support of the new construction.  KEG recommends 
overexcavation of the soils a minimum of 3 feet to El. 355.0.  The horizontal limits of removal shall 
extend to 3 feet beyond the outer limits of the culvert and wingwall footprints.  The overexcavation 
and replacement of the soft soils are necessary for proper support of the new construction. Other 
alternatives for wingwall types should also be considered, for reducing the estimated differential 
settlement. 
 
3.2 Slope Stability 
 
A stability analysis using SLOPE/W was performed using the proposed roadway and culvert 
geometry on the TS&L and soil characteristics from Boring 1-S and 2-S.  Two conditions were 
modeled for each scenario:  end-of-construction and long-term stability. A critical factor of safety 
(FOS) was calculated for each condition.  According to current standard of practice, the target 
FOS is 1.5 for end-of-construction and long-term slope stability. The slope stability analyses 
indicated that the required minimum FOS for all conditions were met.    
 
In order to model the end-of-construction condition, full cohesion and a friction angle of 0 degrees 
were assumed.  Nominal values for cohesion were used with full friction angle to model the long-
term condition to analyze the theoretical condition where pore water pressure has dissipated. 
Nominal values were between 50 and 100 psf for the cohesive soils, and friction angles ranged 
from 26 to 28 degrees. 
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The Bishop Circular Method, which generates circular-shaped failure surfaces, was used to 
calculate the critical failure surfaces and FOS for the proposed conditions.  The FOS obtained in 
the analysis is shown in Table 3.1.  SLOPE/W program output from this analysis can be found in 
SLOPE/W Slope Stability Analysis, Exhibit E. 

 
Table 3.1 – Slope Stability Critical FOS 

 
 

Location (2H:1V Slope) 
Critical FOS 

End-of Construction 
 

Long Term 
Northwest Culvert Wingwall 2.0 1.6 
Southeast Culvert Wingwall 1.7 1.8 

 
3.3 Scour 
 
The approximate elevation at the upstream invert (TS&L, Exhibit B) is El. 359.4, and at the 
downstream invert is El. 359.2.  Class A5 stone dumped riprap will be placed on both the 
upstream and downstream end of the double box culvert to reduce the potential for future scour.  
 
3.4 Seismic Considerations 
 
As per IDOT Geotechnical Manual v. 2020, Section 7.4.5.4, seismic data is not required for buried 
structures, including box culverts. 
 
4.0 Foundation Evaluations and Design Recommendations 
 
AASHTO Table 12.5.5-1 and Article 12.11 do not require box culverts to be designed for bearing 
capacity. Culverts weigh less than the soil around them and tend to “float” in the soil medium and 
are supported by the soil on the sides and below. 
 
The soil encountered in the borings at the anticipated bearing elevation of the culvert consist of a 
soft silt material.  The soil characteristics from Borings 1-S and 2-S at the assumed bearing 
elevation has a range of Qu values of 0.4 to 0.5 tsf.  The total applied bearing pressure from the 
culvert box, including the proposed 1.5 feet of roadbed fill and pavement is estimated to be 669 
psf.  The applied bearing pressure from just the wingwalls is estimated to be 496 psf for each of 
the 16.25-ft.-long walls.  Based on these estimates, the service bearing pressures will be satisfied, 
however, settlement of up to 7.5 inches is estimated. 
 
While this analysis shows the proposed L-type wingwalls to be feasible, other wingwall types may 
be considered, such as apron supported walls or horizontal cantilever walls.  Horizontal cantilever 
wingwalls may provide an overall lower applied pressure of the entire structure compared to the 
L-type wingwalls, and may reduce any differential settlement resulting from the walls bearing on 
some previously unloaded material.  
 
If after final design the bearing elevation changes, KEG should be informed to review that the 
above information is still accurate. 
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4.1 Box Culvert 
 
Varying depths of existing stream bed will require excavation and removal to reach the proposed 
bottom elevation of the box culvert (El. 358+/-).  Typically, excavations to these depths will result 
in suitable bearing soils for construction.  As indicated above, KEG recommends the removal and 
disposal of unsuitable material a minimum of 3 feet below proposed bearing elevation of the 
culvert to El. 355.0 for proper support of the new construction.  In addition, care must be taken 
during excavation to prevent disturbing the final bearing surface soils.  If the foundation soils are 
disturbed or soft pockets of material are encountered during construction, they must also be 
removed and replaced. 
 
5.0 Construction Considerations 
 
5.1 Construction Activities 
 
Construction activities should be performed in accordance with the current IDOT Standard 
Specifications for Road and Bridge Construction and any pertinent Special Provisions or Policies. 
 
Should any design considerations assumed by KEG change, KEG should be contacted to 
determine if the recommendations stated in this report still apply. 
 
5.2 Temporary Sheeting and Soil Retention 
 
Temporary shoring may be required at various stages of this project due to the proposed staged-
construction layout shown in the TS&L.  
 
Temporary Soil Retention Systems may be required versus Temporary Shoring, depending upon 
the surcharge loading and retained heights required to be supported during construction. An 
Illinois-licensed Structural Engineer is required to seal the design of Temporary Soil Retention 
Systems, if deemed necessary. 
 
5.3 Site and Soil Conditions 
 
Provisions of the Standard Specifications should adequately address site and soil conditions. 
 
6.0 Computations   
 
Computations and analyses for special circumstances, if any, are included as exhibits.  Please 
refer to each section of the report for reference to the exhibit containing any such calculations or 
analysis used. 
 
7.0 Geotechnical Data 
 
Soil boring logs can be found in Exhibit C.  The Subsurface Profile can be found in Exhibit D.  
 
8.0 Limitations  
 
The recommendations provided herein are for the exclusive use of Veenstra & Kimm, Inc and the 
Illinois Department of Transportation (IDOT).  They are specific only to the project described and 
are based on the subsurface information obtained by IDOT at two boring locations within the 
structure area in 2020, KEG’s understanding of the project as described herein, and geotechnical 
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engineering practice consistent with the standard of care.  No other warranty is expressed or 
implied.  KEG should be contacted if conditions encountered during construction are not 
consistent with those described.  



 

 

EXHIBIT A 
 

LOCATION MAP 
  



LOCATION MAP
IL 3 (FAP 312) over Talbott Hollow Creek 

Section 123B-7
Existing SN 039-2015 
Proposed SN 039-2035

Jackson County, Illinois

Exhibit No.

A
KEG JOB #17-1095.08

Project Area

IL 3

±

±
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TYPE, SIZE, AND LOCATION PLAN (TS&L) 
  





 

 

EXHIBIT C 
 

BORING LOGS  
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EXHBIT D 
 

SUBSURFACE PROFILE 
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SLOPE/W SLOPE STABILITY ANALYSIS 
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