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TABLE 1 
SUMMARY OF SUBSURFACE CONDITIONS 

LOCATION AT THE BRIDGE SITE SUMMARY OF SUBSURFACE CONDITIONS 

East Abutment (Probe Hole 1) Soil stratigraphy included a 300 mm thick topsoil over 800 mm cohesionless deposits of silt.  
Probable bedrock surface encountered at 1.1 m depth, elevation 291.0 m.   

Centre Pier (Borehole 2) Soil stratigraphy included 500 mm topsoil overlying 9.7 m thick silt unit which in turn underlain 
by 2.9 m thick cohesive silty clay matrix.   A 22.9 m thick cohesionless silt unit was 
encountered below the silty clay, which mantled the probable bedrock at 36.0 m depth, 
elevation 253.9 m. 

West Abutment (Borehole 3)  Soil stratigraphy encountered at the west abutment location included 600 mm fill overlying 
500 mm thick topsoil unit which in turn overlying a 4.4 m thick silt matrix.  A 6.4 m thick 
cohesive clayey unit is underlying the silt unit, which in turn is overlying 26.2 m thick 
cohesionless silt unit, which mantled the probable bedrock at 38.1 m depth, 
elevation 249.6 m. 
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TABLE 2 
ADVANTAGES AND DISADVANTAGES, RELATIVE COSTS AND RISKS/CONSEQUENCES 

ALLENSVILLE UNDERPASS 

STRUCTURE 
FOUNDATION TYPE ADVANTAGES DISADVANTAGES RELATIVE COSTS RISKS/CONSEQUENCES RANK 

East Abutment 
 
Shallow Foundations - 
Spread footings 
 

• Conventional construction methods 
• Spread footings on engineered fill may 

use higher bearing resistances 

• Low geotechnical resistances requires 
large footings 

 

• Less costly than deep 
foundations 

 

• Low risk 
 

1 

• Semi-integral abutment design is 
possible 

 

• Requires bedrock trench to provide 
adequate pile length 

• Costly than shallow 
foundations 

• Work with piling equipment 
near existing highway requires 
special care 

2 

Centre Pier and West 
Abutment 
 
Deep Foundations - 
Steel H-Piles 
 

• High load carrying capacities are 
obtained on piles to the bedrock 

• Integral abutment design is possible 
with pile foundations 

• Requires heavy pile driving equipment 
• Higher cost than shallow foundations 
• Requires surcharging of site to reduce 

negative skin friction 

• More costly than shallow 
foundations 

• Work with piling equipment 
near existing highway requires 
special care 

1 

Deep Foundations - 
Caissons 

• High load bearing capacity • Low soil resistances require deep 
installations below water table (not 
practical) 

• More costly than shallow 
foundations 

• Unwatering of caisson holes 
may not be feasible 

2 
(not 

practical) 

APPROACH 
EMBANKMENTS ADVANTAGES DISADVANTAGES RELATIVE COSTS RISKS/CONSEQUENCES RANK 

Surcharging without 
Soil Removal 

• Excavation near existing embankment 
are not required 

• Post-construction settlements are 
mitigated 

• Requires preloading/surcharging to 
mitigate long-term settlement of 
approach embankment 

• Lower cost than soil removal 
option 

• Possible post-construction 
settlements of new roadway 
may need repair or 
maintenance 

1 

Removal of 
Compressible Soils 

• Reduced long-term settlements • Excavation of cohesive soil not 
practical 

 

• Higher cost than surcharge 
option 

• Excavation may cause 
instability to existing highway 
embankment 

2  
(not 

practical) 
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Photograph 1:  Looking west from the west shoulder of Highway 11 SBL, approximate Station 20+215 
Tip of a plastic culvert visible at the foreground of the photograph.  
  

 
Photograph 2:  Looking east from the median at about Sta. 20+215.  A thick underbrush visible in the 
median of the Highway 11 lanes.     
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Photograph 3:  Viewing east from the median to the east side of Highway 11 NBL at approximate  
Sta. 20+215.  A hill is visible in the background of the photograph with bedrock outcrops exposed.  
  

 
Photograph 4:  Viewing east from the east shoulder of Highway 11 NBL at approximate  
Sta. 20+215.  Bedrock outcrops exposed in the background of the photograph.  

Bedrock Outcrop

Highway 11 NBL

Bedrock Outcrop 
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SLOPE STABILITY ANALYSIS RESULTS 

Figure 1 
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SLOPE STABILITY ANALYSIS RESULTS 

Figure 2 
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SLOPE STABILITY ANALYSIS RESULTS 

Figure 3 
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SLOPE STABILITY ANALYSIS RESULTS 

Figure 4 

 


