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Project Description and Proposed Structure Information 
 
This project consists of the removal of the existing single span, closed abutment bridge and replacing it 
with a triple barrel box culvert.  Work will be performed under stage construction. 
 
The proposed structure consists of a triple 10’ x 10’ cast in place box culvert.  Wingwalls are 16± ft long 
with a retained height from bottom of footing of 15.5± ft.  There is approximately 3 ft of fill above the 
culvert. 
 
Existing Structure and Site Investigation 
 
The existing structure is a 32± ft span, 32± ft wide closed abutment bridge built in 1923.  The 
abutments are founded on spread footings.   
 
The existing structure is in level terrain. The existing approaches are at or near grade.  Land use is a 
mix of pasture and rural residential.  The creek has rip rap lined banks.  Existing slopes are 
approximately 1.5H:1V or flatter.  No slope stability or settlement problems have been observed.  The 
channel banks are steeply sloped and are approximately 5 ft high.  
 
New borings were advanced on the existing roadway at the northwest and southeast corners.  Borings 
were advanced to a minimum of 27± ft below streambed by the District 6 drill crew according to 
AASHTO T 206 and the IDOT Geotechnical Manual.   
 
Boring data indicates approximately 10 ft of silty clay and clay loam over clay loam till.  Borings on 
roadways are filled to prevent a hazard immediately after drilling.  As a result, no 24-hour water 
elevation observations were made.  The boring data indicates groundwater was encountered at 670.2 
ft. 
 
Geotechnical Evaluation 
 
Settlement.  The proposed box culvert produces a net increase in loading.  Empirical settlement 
calculations indicate less than 1.5 in of settlement at the upstream end of the box.  At the downstream 
end the box culvert is founded on clay loam till with a high unconfined compressive strength.  
Settlement problems are not anticipated. 
 
Slope Stability.  The stability of a 1:1 temporary construction slope has been analyzed including 
excavation to elevation 662.5 ft.  The resulting factor-of-safety is 2.3.  No problems are anticipated. 
 
Seismic Considerations. Seismic events are not a significant design consideration for culverts.  No 
analysis is required.  
 
Scour.  A 100 year scour estimate has not been calculated for the proposed culvert.  The design scour 
elevation should correspond to the bottom of wingwall footing elevation.  Based on available 
information, the upstream design scour elevation is 662.7 ft, and the downstream design scour 
elevation is 662.5 ft.  These elevations may be adjusted during final design. 
 
Mining Activity.  ISGS records indicate no mining beneath the proposed structure. 
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Foundation Evaluation 
 
Culvert Barrel.  A pre-cast culvert is feasible at this site.  If the pre-cast alternative is selected, cast-in-
place headwalls should be included. No ground improvement is required. 
 
Wingwalls.  Proposed wingwalls are approximately 16 ft long and have a design height of 15.5 ft.  
Based on the wingwall geometry and soil conditions a T-Type vertical cantilever design is 
recommended.  Soil conditions provide adequate bearing capacity with less than one inch of 
settlement.  A preliminary has been evaluated to assess spread footing feasibility.  The details of the 
preliminary design are summarized in the following table.  It is assumed the structure designer will 
perform a more detailed footing design.  The T-type wall should be designed with no soil above the 
bottom of footing in the front to accommodate the design scour elevation. Contact the author if a new 
analysis is needed during final design. 
 

Bottom of Footing Elev. 662.5 ft  Equivalent Uniform 
Bearing Pressure 

2.3 ksf 
Design Height 15.5 ft  

Fill Above Stem 3.0ft  qmax 2.9 ksf 
Equivalent Fluid Pressure 45 pcf  Qallowable 37 ksf 

Footing Width 9.5 ft    
Soil Cohesion Below Footing 1.6 ksf    

Soil Unit Weight 120 pcf    
 
Footing sliding resistance may be determined using undrained conditions in cohesive soil because it is 
unlikely drained conditions will occur.  The preliminary footing width of 9.5 ft has adequate resistance to 
sliding.  Factor of safety against sliding is 1.2, factor of safety against overturning is 2.3. 
 
The following note should be included on the plans, “Contact the District Geotechnical Engineer to 
verify foundation conditions meet plan requirements.” 
 
Construction Considerations 
 
Stage Construction.  This project will be constructed under stage construction.   
 
Temporary Soil Retention.  Hard Till has been identified directly below the bottom of the proposed box 
culvert which does not permit adequate sheet pile embedment.  Therefore, a Temporary Soil Retention 
System is required.  A 1:1 temporary excavation slope is adequate.  For Stage II if there is insufficient 
room for a 1:1 slope above Stage I construction, the area above the box should be included in the 
temporary retention system.   
 
Excavation.  Existing abutments should be removed to 2 ft below the proposed culvert barrel and 
should be backfilled with Rockfill - Foundation.  The special provision is attached. 
 
Backfill.   Backfill should consist of Granular Culvert Backfill. The special provision is attached. A detail 
showing pay limits should be included.  Pay limits include the temporary excavation limits in a section 
along the roadway and from edge of shoulder to edge of shoulder in a section along the culvert.  
 
Ground Improvement.  Minor ground improvement may be required beneath a portion of the culvert 
barrel.  If required, additional Rockfill – Foundation may be used.  
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SUBSURFACE DATA PROFILE

Structure Number 068-0509 Culvert carrying IL 16 over Sangamon Creek
Located in the NE 1/4 of Section 5, Township 10N, Range 1W of the 3 P.M.

NOT TO HORIZONTAL SCALE

VARIATIONS IN SUBSURFACE
CONDITIONS MAY EXIST

BETWEEN BORINGS
Groundwater
First Encounter
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after (refer to log) hours

Abbreviations
WOH - Sampler Advanced by Weight
of Hammer, WOP - Weight of Pipe
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Illinois Department
of Transportation
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Section:  18(B-2,B-3)

County:  Montgomery
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ROCKFILL - FOUNDATION  6M10 6/15/17 
 
This work consists of constructing a layer of rockfill below culverts or spread footings having 
unstable or unsuitable soil conditions.  When shown on the plans, the rockfill limits and 
thickness shall be confirmed by the Engineer prior to excavating below the theoretical top of 
rockfill line. 
                    
Rockfill materials shall meet the requirements of Article 1005.01 of the Standard 
Specifications.  The gradation of rockfill shall be primary crusher run.  The maximum 
dimension shall be 8 inches.  Rockfill may contain broken pavement or rock excavation as 
defined in Article 205.04 and with the approval of the Engineer. 

 
Materials shall meet the requirements of the following Articles of the Standard Specifications: 
 

Bedding or Capping Material ................... 1003.04 or 1004.05 

 
The method of rockfill placement shall be approved by the Engineer.  Rockfill shall be capped 
according to application as shown below:   
 

Spread Footing ................ 4 to 6 inches CA-6 
Cast-In-Place Box Culverts ................ 4 to 6 inches CA-7 or CA-11 

Pre-Cast Box Culverts ................ Porous Granular Bedding Material (Article 540.02) 
Pre-Cast Pipe Culverts ................ Coarse or Fine Aggregate Bedding (Article 542.04) 

 
Excavation shall be performed according to Section 202 of the Standard Specifications.  
 
In spread footing applications, the CA-6 cap shall be compacted to the satisfaction of the 
Engineer.  No compaction of rockfill is required for culvert applications. 
 
This work will be measured and paid for at the contract unit price per ton for ROCKFILL - 
FOUNDATION.  The contract price for ROCKFILL-FOUNDATION shall include excavation, 
aggregate materials, aggregate material placement, and placement of excavated materials 
within right-of-way or disposal off right-of-way.  Excavation will not be measured or paid for 
separately or as part of EARTH EXCAVATION.  For precast concrete box culverts, porous 
granular bedding material and the excavation volume required for bedding will be paid for 
according to Article 540.08.  For pipe culverts, the aggregate bedding material and excavation 
volume required for the aggregate bedding material will be paid for according to Article 542.11. 



GRANULAR CULVERT BACKFILL  6M6  10/15/13 
 
This work consists of backfilling box culverts or three-sided structures with granular 
materials.  This work shall be performed at locations shown on the plans or as directed 
by the Engineer. 
 
Backfilling shall be performed according to Article 502.10.  The backfill material shall 
meet the requirements of Article 1004.05, except the gradation shall be CA-06 or CA-10.   
This work satisfies select granular backfill (porous granular material) requirements of 
ASTM C 1577. 
 
Granular Culvert Backfill will be measured for payment in cubic yards compacted in 
place.  Additional material required to backfill excavation outside the limits shown on the 
plans will not be measured for payment.  This work shall be paid for at the contract unit 
price per cubic yard for GRANULAR CULVERT BACKFILL.   
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