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TABLE 1

ROCK CORE DESCRIPTION

FAIRBANK CREEK CULVERT

CORE RECOVERY CORE DESCRIPTION

BOREHOLE
NO.

CORE
NO.

DEPTH

(m)

RECOVERY
(%)

RQD

(%)

DEPTH
(m) DESCRIPTION

19 23.9 – 24.8 39 25

20 24.8 – 25.7 100 50

21 25.7 – 27.1 100 62

SMR-3

22 27.1 – 27.9 100 53

23.9 – 27.9 ARGILLITE: Dark bluish grey, very fine grained,
slight vertical banding, separates readily on
vertical schistocity, high strength, unweathered,
very close to close spaced dipping partings, rough
planar to slickensided planar, tight with occasional
green residue on partings, occasional vertical
cross joints, poor to fair quality.

HURON CENTRAL RAILWAY OVERHEAD

14 16.5 – 17.8 91 81

15 17.8 – 18.6 100 83

SMR-55-2

16 18.6 – 19.6 100 82

16.5 – 19.6 ARGILLITE: Dark bluish grey, very fine grained,
slight steeply dipping bands, high strength,
unweathered, close spaced flat to dipping
partings, smooth to rough planar, tight to oxidized,
with occasional metallic mineralization on partings,
good quality.

RQD: Rock Quality Designation

Drilled by: FP
Logged by: JFW
Checked by: CN



Soil Type Depth      
(m)

Borehole  
No.

Sample    
No. Liquid Limit Plastic Limit Plasticity 

Index
Moisture 

Content (%)
Liquidity 

Index

Clay (CH) 1.5 - 2.1 55-2 3 59 24 35 37 0.37

Silty Clay (CL) 2.3 - 2.9 55-1 4 49 24 25 34 0.40

Silt (ML) 4.6 - 5.2 55-1 6 25 23 2 24 0.50

Soil Type Depth      
(m)

Borehole  
No.

Sample    
No. Liquid Limit Plastic Limit Plasticity 

Index
Moisture 

Content (%)
Liquidity 

Index

Clay (CH) 1.5 - 2.1 SMR3-1 3 57 22 35 36 0.40

Silty Clay (CL) 3.1 - 3.7 SMR3-1 5 49 25 24 46 0.88

ATTERBERG LIMITS AND MOISTURE CONTENT RESULTS

Possible Huron Central Railway Overhead

Possible Fairbank Creek Bridge

Fairbank Creek Bridge and HCR Overhead, Highway 17 Four-Laning
GWP 156-98-00, Index No.:  099FIDR
PML Ref.:  05TF059F3, March 3, 2009
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TABLE 3

SUMMARY OF SUBSURFACE CONDITIONS

BRIDGE SITE SUMMARY OF SUBSURFACE CONDITIONS

Huron Central Railway Overhead Boreholes drilled near south abutment and south approach. Soil stratigraphy included a
4.3 m thick cohesive firm to stiff clayey silt and silty clay over cohesionless deposits of silt
and silty sand. Cobbles were encountered with the soil matrix near the bedrock surface.
Presence of boulders is anticipated in the vicinity. Bedrock surface encountered in borehole
55-2 at 16.5m depth below ground surface, elevation 228.8.

Fairbank Creek Bridge Soil stratigraphy included 1.2 m of SMR3 roadway fill, 4.6 m thick firm to stiff clay and silty
clay, followed by cohesionless deposits of silt, sandy silt and gravelly sand with cobbles and
boulders near bedrock surface.

Bedrock surface encountered in borehole SMR3-1 at 23.9 m depth, elevation 219.5. Artesian
conditions encountered in the borehole.
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TABLE 4
ADVANTAGES AND DISADVANTAGES, RELATIVE COSTS AND RISKS/CONSEQUENCES

HURON CENTRAL RAILWAY OVERHEAD

STRUCTURE
FOUNDATION TYPE ADVANTAGES DISADVANTAGES RELATIVE COSTS RISKS/CONSEQUENCES RANK

Shallow Foundations -
Spread footings

• Conventional construction methods
• Spread footings on engineered fill may

use higher bearing resistances
• Semi-integral abutment design is

possible

• Low geotechnical resistances requires
large footings

• Cohesive subgrade soils require
surcharge period prior to footing
installation

• Require schedule considerations for
surcharging

• Less costly than deep
foundations

• Surcharging cost to be
considered

• Low risk
• Instability may occur due to

surcharging

2

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 railway track 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

3
(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 is required
• Requires possible railway track

protection

• Higher cost than surcharge
option

• Excavation may cause
instability to existing railway
embankment

2
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TABLE 4
ADVANTAGES AND DISADVANTAGES, RELATIVE COSTS AND RISKS/CONSEQUENCES

FAIRBANK CREEK BRIDGE
STRUCTURE

FOUNDATION TYPE ADVANTAGES DISADVANTAGES RELATIVE COSTS RISKS/CONSEQUENCES RANK

Shallow Foundations -
Spread footings

• Conventional construction methods
• Spread footings on engineered fill may

use higher bearing resistances
• Semi-integral abutment design is

possible

• Artesian groundwater condition exists
and will cause difficult installations

• Low geotechnical resistances requires
large footings

• Cohesive subgrade soils require
surcharge period prior to footing
installation

• Require schedule considerations for
surcharging

• Less costly than deep
foundations

• Surcharging cost to be
considered

• Erosion and instability may
occur due to artesian condition

2
(not

practical)

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

• Surcharging may require
staged construction

• Work with piling equipment
• Potential cobble and boulders

above the bedrock may cause
installation difficulties

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

• Artesian conditions would
cause basal instability

3
(not

practical)

APPROACH
EMBANKMENTS ADVANTAGES DISADVANTAGES RELATIVE COSTS RISKS/CONSEQUENCES RANK

Surcharging without
Soil Removal

• Post-construction settlements are
mitigated

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

• Surcharging may require staged
construction

• Possible installation of wick drains for
schedule considerations

• 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 is required • Higher cost than surcharge
option

• Excavation not practical due to
existing artesian condition

2
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APPENDIX A

Rock Core Photographs
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Photograph 1: Rock core from borehole 55-2.
Appendix A, Page 1 of 2

Photograph 2: Rock core from borehole 55-2.



Preliminary Foundation Investigation and Design Report
Fairbank Creek Bridge and HCR Overhead, Highway 17 Four-Laning
GWP 156-98-00, Index No.: 099FIDR
PML Ref.: 05TF059F3, March 2009

Photograph 3: Rock core from borehole SMR3-1.
Appendix A, Page 2 of 2

Photograph 4: Rock core from borehole SMR3-1.




