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 Abbreviated Structure Geotechnical Report 

 
Original Report Date: 6/30/22 Proposed SN:       Route: US Route 14 
Revised Date:       Existing SN: 056-0263 Section: 2018-118-I 
Geotechnical Engineer: GSG Consultants, Inc. County: McHenry 
Structural Engineer: ABNA Engineering, Inc. Contract: P-91-029-19 
 
Indicate the proposed structure type, substructure types, and foundation locations (attach plan and elevation 
drawing):   
According to the proposed preliminary plan drawings and information provided by ABNA, the existing 5.5 ft X12 ft 
concrete box culvert will be removed and replaced with a new 7 ft X 12 ft concrete box culvert. The upstream invert 
elevation will be 936.6 feet and the downstream invert elevation will be 936.1 feet.  The preliminary plans are 
attached. 
 
Discuss the existing boring data, existing plans foundation information, new subsurface exploration and 
need for any additional exploration to be provided with SGR Technical Memo (attach all data and subsurface 
profile plot):   
The exploration program included advancing two (2) standard penetration test (SPT) borings at locations on either 
end of the proposed culvert.  
 
The soil borings were drilled using truck-mounted Diedrich D-50 (hammer efficiency 98%) drill rig using 3¼-inch I.D. 
hollow stem augers and an automatic hammer. Soil sampling was performed according to AASHTO T 206, 
"Penetration Test and Split Barrel Sampling of Soils."  Soil samples were obtained at 2.5-foot intervals to the boring 
termination depths of 40 feet below grade. 
 
The borings initially noted 8 inches of asphalt. Beneath the asphalt, the borings encountered brown silty clay fill to a 
depth of 8.5 to 9 feet below grade (elevation of 937.5 feet). The borings then encountered gray sand fill to a depth of 
10.5 feet below grade (elevation of 935.7). The borings then noted soft to medium stiff gray silty clay to a depth of 16 
feet (elevation of 930.3 feet) followed by stiff to very stiff gray silty clay loam to the boring termination depths of 40 
feet below grade (elevation of 906.2 feet). Boring CB-01 noted a sand seam at 13.5 feet and at 27 feet below grade 
and cobbles at 31 feet below grade. 
 
The unconfined compressive strength values of the silty clay fill ranged between 0.3 tsf and 1.0 tsf. The unconfined 
compressive strength values of the gray silty clay ranged between 0.4 tsf and 0.8 tsf. The unconfined compressive 
strength values of the gray silty clay loam ranged between 0.4 tsf and 2.3 tsf. The SPT blow count ‘N’ values of the 
sand fill ranged between 6 and 13 bpf.  
 
Groundwater was encountered in the each borings at a depths of 8.5 feet below grade (elevation of 937.7 feet) during 
drilling. Water was not encountered during drilling at any of the other soil boring locations.  Perched water may also 
be present within the confined existing fill materials. 
 
Provide the location and maximum height of any new soil fill or magnitude of footing bearing pressure.  
Estimate the amount and time of the expected settlement.  Indicate if further testing, analysis, and/or ground 
improvement/treatment is necessary:       
Due to the presence of unsuitable low strength materials at the invert elevations of the culvert, undercuts to reach 
suitable soil will be required.  Following undercutting to suitable native soils, the over-excavations should be backfilled 
to the design bearing grade with structural fill.  The structural fill should be placed in accordance with the Construction 
Considerations section of this report. It is anticipated that 3 feet of undercut is necessary below the proposed invert 
elevations based on the Table 8.9-1 of the IDOT Geotechnical Manual (2020). Soil should be tested to a depth 3 feet 
below the bottom of the culvert as per section 8.9. The undercut values shall be field verified during construction.  
 
Anticipated Bearing Elevation (feet)=936.6 to 936.1 
Estimated Settlement at Culvert Inlet (inches) = less than 1.0 inch 
Estimated Settlement at Culvert Outlet (inches) = less than 1.0 inch 
Differential Settlement (inches) = less than 0.5 inch  
 



Identify any new cuts or fill slope angles and heights.  Estimate the factor of safety against slope failure.   
Indicate if further testing, analysis or ground improvement/treatment is necessary:   
IDOT requires that slope stability analysis be performed in areas where the cut or fill heights will exceed 15 feet in 
height.  Based on the preliminary design plan, the maximum cut height will be less than 15 feet; therefore, no slope 
stability analysis was required for this report. 
 
Indicate at each substructure, the 100-year and 200-year total scour depths in the Hydraulics report, the non-
granular scour depth reduction, the proposed ground surface, and the recommended foundation design 
scour elevations:   
Scour analysis is not warranted for closed bottom box culvert per All Bridge Designers memo 14.2, dated November 
7, 2014.  Therefore, no additional scour analysis is warranted. 
 
The design scour elevation should be taken at the bottom of the cutoff walls. To help prevent local erosion, it is 
recommended to place stone riprap at the end of the culverts. This will help prevent sediments from entering and 
accumulating in the culvert, reduce long term maintenance, and provide protection to the streambed at the interface.    
 
Unsuitable materials are generally replaced with aggregate when soil strength and groundwater conditions dictate. A 
special provision for Aggregate Subgrade Improvement or Rockfill should be included in the plans to indicate the 
replacement material properties and capping requirements. 
 
Determining the seismic soil site class, the seismic performance zone, the 0.2 and 1.0 second design 
spectral accelerations and indicate if that the soils are liquefiable:   
As per section 7.4.5.4 "Geotechnical Evaluations and Recommendations" in the IDOT Geotechnical Manual 2020, 
"Box culverts and retaining walls are not typically designed for seismic loading, and as such, seismic design 
parameters should on not be provided in SGRs for these types of structures." 
 
Confirm feasibility of the proposed foundation or wall type and provide design parameters.  Attach a pile 
design table indicating feasible pile types, various nominal required bearings, factored resistances available 
and corresponding estimated lengths at locations where piles will be used.  Provide factored bearing 
resistance and unit sliding resistance at various elevations and confirm no ground improvement/treatment is 
necessary where spread footings are proposed.  Estimated top of rock elevations as well as preliminary 
factored unit side and tip resistance values shall be indicated when drilled shafts are proposed:   
Due to the presence of unsuitable low strength materials at the invert elevations of the culvert, undercuts to reach 
suitable soil will be required at the proposed culvert location.  Following undercutting to suitable native soils, the over-
excavations should be backfilled to the design bearing grade with structural fill.  The structural fill should be placed in 
accordance with the Construction Considerations section of this report. It is anticipated that 3 feet of undercut is 
necessary below the proposed invert elevations based on the Table 8.9-1 of the IDOT Geotechnical Manual (2020). 
Soil should be tested to a depth 3 feet below the bottom of the culvert as per section 8.9. The undercut values shall 
be field verified during construction. 
 
The subgrade soils at bearing grade should be evaluated per the guidelines provided in Section 8.9 of IDOT 
Geotechnical Manual (2020) for suitability/workability prior to placing any portion of the proposed culvert structure.  
Loose granular fill soils and soft silty clay soils were noted at the invert depths of the proposed culverts.  These 
materials may not provide sufficient subgrade stability for the proposed construction of the culvert. However, if a 
precast box culvert is considered, according to Section 540, IDOT SSRBC (2016) a minimum of 6-inches of porous 
granular material should be provided as bedding material, which will serve as a working platform for box culverts.  
 
Calculate the estimated water surface elevation and determine the need for cofferdams (type 1 or 2), and seal 
coat:  Not applicable 

Assess the need for sheeting or soil retention or temporary construction slope and provide recommendation 
for other construction concerns:   
If stage construction is used for the proposed improvement, temporary sheet piling is feasible because the existing 
soils strengths are less than 4.5 tsf. The Temporary Soil Retention System (TSRS) should be designed in accordance 
with the IDOT Bridge Design Manual, Section 3.13.1, Temporary Sheet Piling Design, Temporary Soil Retention 
Systems and Braced Excavations and the IDOT Design Guide. The design of the temporary earth retention system is 
the responsibility of the contractor.  The contractor should submit the TSRS plans to the structural design team for 
review prior to commencing construction of the TSRS. 
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APPENDIX B 

SOIL BORING LOCATION PLAN 

AND SUBSURFACE PROFILES 
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Table D‐1 – Atterberg Limits 

Boring ID 
Sample 
Depth (ft) 

Liquid 
Limit (%) 

Plastic Limit 
(%) 

Plasticity 
Index (%) 

Soil 
Classification 

CB‐01  16‐17.5  29.0  19.0  10.0  CL 

CB‐02  11‐12.5  18.0  11.0  7.0  CL‐ML 

Table D‐2 – Dry Unit Weight 

Boring ID  Sample Depth (ft) 
Dry Unit Weight 

(pcf) 
Wet Unit Weight 

(pcf) 

CB‐01  11‐12.5  110.5  136.0 
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