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PART A 
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1.0 INTRODUCTION 
Golder Associates Ltd. (Golder) has been retained by Morrison Hershfield Limited (MH) on behalf of the 
Ministry of Transportation, Ontario (MTO) to provide foundation engineering services associated with the design 
of the micropile foundation systems for the replacement of Little East River Bridges No. 1 to No. 4 (Sites 
No. 44-174 to 44-177) and Ragged Creek Bridge (Site No. 44-178) on Highway 592. 

Based on the General Arrangement (GA) drawings provided by MH on November 6, 2013 for Little East River 
Bridges No. 1 to 4 and on August 23, 2013 for Ragged Creek Bridge, the proposed bridges will consist of 
single-span, pre-cast girder structures with a span length of 12.6 m. 

This report provides a summary of the subsurface conditions encountered at each bridge site. 

 

2.0 SITE DESCRIPTION 
The five bridge sites are located along Highway 592 crossing Little East River and Ragged Creek in the 
Township of Perry, Ontario.  The detailed site description is presented in the following Foundation Investigation 
and Design Reports (FIDRs). 

 Ministry of Transportation, Ontario.  2013a.  Foundation Investigation and Design Report, Little East River 
Bridge No. 1, Site No. 44-174, Highway 592 – Replacement of Six Structures, GWP 5265-07-00; 
WP 5265-07-01, Geocres No. 31E-330, prepared by Golder Associates Ltd. 

 Ministry of Transportation, Ontario.  2013b.  Foundation Investigation and Design Report, Little East River 
Bridge No. 2, Site No. 44-175, Highway 592 – Replacement of Six Structures, GWP 5265-07-00; 
WP 5266-07-01, Geocres No. 31E-331, prepared by Golder Associates Ltd. 

 Ministry of Transportation, Ontario.  2013c.  Foundation Investigation and Design Report, Little East River 
Bridge No. 3, Site No. 44-176, Highway 592 – Replacement of Six Structures, GWP 5265-07-00; 
WP 5267-07-01, Geocres No. 31E-332, prepared by Golder Associates Ltd. 

 Ministry of Transportation, Ontario.  2013d.  Foundation Investigation and Design Report, Little East River 
Bridge No. 4, Site No. 44-177, Highway 592 – Replacement of Six Structures, GWP 5265-07-00; 
WP 5268-07-01, Geocres No. 31E-333, prepared by Golder Associates Ltd. 

 Ministry of Transportation, Ontario.  2013e.  Foundation Investigation and Design Report, Ragged Creek 
Bridge, Site No. 44-178, Highway 592 – Replacement of Six Structures, GWP 5265-07-00;  
WP 5269-07-01, Geocres No. 31E-334, prepared by Golder Associates Ltd. 

In general, the topography along Highway 592 consists of rolling terrain, with the lower elevation areas occupied 
by lakes, low-lying swamps containing areas of standing water and sparsely to densely populated tree covered 
areas.  Land use in some areas consists of residential/recreational communities.  The existing bridges are 
single-span rigid frame structures with span lengths of 6.1 m.  The bridge sites and associated approach 
embankments are situated on relatively flat, sparsely treed areas, surrounded by residential/recreational 
properties to the north and south. 
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3.0 INVESTIGATION PROCEDURES 
The foundation investigation field work for the proposed bridge structures was carried out between April 29 and 
June 6, 2013.  The detailed investigation procedure and the results of the investigation are presented in the 
respective FIDRs (MTO, 2013a to 2013e) for each site. 

A total of 21 boreholes and three Dynamic Cone Penetration Tests (DCPTs) were advanced at the location of 
the proposed bridge foundation footprints and approach embankments.  A summary of the respective boreholes 
advanced at each bridge site is presented below. 

Bridge Site Number of 
Boreholes 

Number of 
DCPTs 

Little East River Bridge No. 1 5 0 
Little East River Bridge No. 2 4 0 
Little East River Bridge No. 3 4 1 
Little East River Bridge No. 4 4 1 

Ragged Creek Bridge 4 1 
 
The Borehole Locations and Soil Strata drawing for each of the bridge sites is included in Appendix A.  The 
Record of Borehole and Drillhole sheets and laboratory testing results carried out on selected soil samples and 
bedrock cores for each investigated area are included in the respective FIDRs (MTO, 2013a to 2013e). 

In addition to the laboratory testing carried out on soil samples and bedrock cores, groundwater samples were 
collected by MH during the foundation investigation and were submitted for analytical testing for parameters 
associated with corrosion aggressiveness (i.e. pH, sulphate, chloride and electrical resistivity).  The results of the 
analytical testing are included in Appendix B. 

 

4.0 SUMMARY OF SUBSURFACE CONDITIONS 
The detailed subsurface soil and groundwater conditions as encountered in the boreholes advanced during the 
foundation investigations are presented in Part A of the FIDRs (MTO, 2013a to 2013e) for each site. 

The following sections provide brief descriptions of the subsurface conditions at each bridge site. 

 

4.1 Little East River Bridge No. 1 
The as-drilled borehole locations and the soil stratigraphy for this site are shown on Drawing A1 in Appendix A. 

A layer of asphalt between about 25 mm and 90 mm thick was encountered at the ground surface at the 
proposed abutment locations. 

A 2.2 m to 3.7 m thick fill deposit comprised of sand and gravel to gravelly sand to sand was encountered below 
the asphalt layer.  Pieces of wood were encountered within the fill deposit at the location of the north abutment 
and are inferred to be remnants of a corduroy roadbed.  Standard Penetration Testing (SPT) ‘N’-values in the fill 
deposit at the abutment locations generally range from 6 blows to 20 blows per 0.3 m of penetration, indicating a 
loose to compact relative density. 
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A 0.8 m thick layer of organic sand was encountered underlying the fill deposit at the proposed north abutment.  
An SPT ‘N’-value of 5 blows per 0.3 m of penetration was measured within this layer, indicating a loose relative 
density. 

The organic sand is underlain by a 2.6 m thick deposit of silt and sand.  The SPT ‘N’-values measured within this 
deposit range from 4 blows to 8 blows per 0.3 m of penetration, indicating a loose relative density. 

A 1.3 to 2.6 m thick clayey silt deposit was encountered underlying the silt and sand deposit and organic sand at 
the south and north abutment, respectively.  The SPT ‘N’-values measured within this deposit range from 
3 blows to 7 blows per 0.3 m of penetration, suggesting a soft to firm consistency. 

The clayey silt deposit is in turn underlain by a deep deposit of sand and gravel to sandy gravel with a thickness 
of up to 19.2 m to the termination depth of drilling.  Inference from a DCPT advanced at the location of the south 
abutment suggests that the sand and gravel to sandy gravel deposit extends to a depth of at least 25.4 m below 
ground surface.  Cobbles and boulders were encountered at various depths throughout this deposit with boulder 
sizes up to about 0.7 m thick.  The SPT ‘N’-values measured within the sand and gravel to sandy gravel deposit 
typically range from 16 blows to 36 blows per 0.3 m of penetration, suggesting a compact to dense relative 
density. 

During the drilling operations at the abutments, artesian groundwater conditions were noted when advancing the 
casing between depths of about 5.2 m and 22.3 m below ground surface.  The groundwater levels measured in 
the open boreholes upon completion of drilling range from about 1.0 m below ground surface to 0.8 m above 
ground surface.  A standpipe piezometer installed at the north approach embankment and screened within the 
sand and gravel to sandy gravel deposit measured a groundwater level at about 0.1 m above ground surface 
prior to decommissioning. 

 

4.2 Little East River Bridge No. 2 
The as-drilled borehole locations and the soil stratigraphy for this site are shown on Drawing A2 in Appendix A. 

A layer of asphalt between about 30 mm to 40 mm thick was encountered at the ground surface at the proposed 
abutment locations. 

A 2.2 m to 3.0 m thick fill deposit comprised of sand to sand and gravel was encountered below the asphalt 
layer.  The SPT ‘N’-values measured within the fill deposit range from 4 blows to 20 blows per 0.3 m of 
penetration, indicating a very loose to compact relative density. 

An upper deposit of sand and gravel was encountered below the fill deposit and contains a 2.1 m thick layer of 
silt to clayey silt in the borehole at the south abutment.  The thickness of the overall sand and gravel deposit is 
between 5.8 m and 6.5 m.  Cobbles and boulders were encountered within the lower portions of this deposit, 
between the depths of about 7.4 m and 8.5 m below ground surface.  The SPT ‘N’-values measured within the 
overall sand and gravel deposit generally range from 3 blows to 70 blows per 0.3 m of penetration, indicating a 
very loose to dense relative density. 

The upper sand and gravel deposit is underlain by a 8.3 m to 12.2 m thick deposit of silt and sand to sand.  
Cobbles were encountered between the depths of 19.5 m and 20.9 m below ground surface in the borehole at 
the south abutment.  The SPT ‘N’-values measured within the silt and sand to sand deposit range from 5 blows 
to 18 blows per 0.3 m of penetration, indicating a loose to compact relative density. 
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A 7.3 m thick lower deposit of sand and gravel was encountered below the silt and sand to sand deposit at the 
proposed north abutment.  Cobbles and boulders were encountered between the depths of 19.4 m and 21.3 m 
as well as between 21.7 m and 24.4 m below ground surface.  SPT ‘N’-values of 17 blows and 54 blows per 
0.3 m of penetration were measured within this deposit, indicating a compact to very dense relative density. 

Granitic gneiss bedrock was encountered in the borehole at the proposed south abutment underlying the silt and 
sand to sand deposit and confirmed by bedrock coring.  The bedrock surface was encountered at a depth of 
about 20.9 m below ground surface. 

The groundwater level measured in the open boreholes upon completion of drilling ranges from about 2.1 m to 
2.2 m below ground surface.  A standpipe piezometer installed at the north abutment and screened within the 
upper sand and gravel deposit measured a groundwater level at between about 2.0 m and 2.7 m below ground 
surface prior to decommissioning. 

 

4.3 Little East River Bridge No. 3 
The as-drilled borehole locations and the soil stratigraphy for this site are shown on Drawing A3 in Appendix A. 

A layer of asphalt between 25 mm to 50 mm thick was encountered at the ground surface at the proposed 
abutment.  A 0.5 m thick layer of asphalt fragments were encountered below the asphalt at the south abutment. 

A 1.7 m to 3.0 m thick fill deposit comprised of sand and gravel to silt and sand was encountered below the layer 
of asphalt/asphalt fragments.  The SPT ‘N’-values measured within the fill deposit range from 4 blows to 
41 blows per 0.3 m of penetration, indicating a very loose to dense relative density. 

A 2.6 m to 3.4 m thick deposit of organic sand was encountered underlying the fill deposit at the location of the 
proposed abutments.  The SPT ‘N’-values measured within this deposit range from 3 blows to 5 blows per 0.3 m 
of penetration, indicating a very loose to loose relative density. 

The organic sand is underlain by a 6.1 m to 6.9 m thick deposit of silt.  At the south abutment, the silt deposit is 
underlain by a 1.6 m thick pocket of gravelly sand at a depth of 11.7 m below ground surface.  The SPT 
‘N’-values measured within the silt deposit and sand pocket range from 0 blows (weight of hammer) to 6 blows 
per 0.3 m of penetration, indicating a very loose to loose relative density. 

A 2.3 m to 3.8 m thick clayey silt with sand deposit was encountered below the silt deposit at the abutments.  
The SPT ‘N’-values measured within this deposit range from 0 blows (weight of hammer) to 8 blows per 0.3 m of 
penetration, suggesting a very soft to firm consistency. 

The clayey silt with sand deposit is in turn underlain by a deep deposit of gravelly sandy silt to sand and gravel 
with thicknesses ranging from about 14 m to 16.3 m to the termination depth of drilling.  Inference from a DCPT 
advanced at the location of the south abutment suggests that the gravelly sandy silt to sand and gravel deposit 
extends to a depth of at least 32.1 m.  Cobbles and boulders were encountered at various depths throughout this 
deposit with boulder sizes up to 0.5 m thick. 

The groundwater levels measured in the open boreholes upon completion of drilling range from about 1.3 m to 
2.3 m below ground surface.  A standpipe piezometer installed at the south abutment and screened within the 
organic sand deposit measured a groundwater levels between about 1.9 m and 2.4 m below ground surface 
prior to decommissioning. 
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4.4 Little East River Bridge No. 4 
The as-drilled borehole locations and the soil stratigraphy for this site are shown on Drawing A4 in Appendix A. 

A layer of asphalt/asphalt fragments between about 300 mm to 460 mm thick was encountered at the ground 
surface at the proposed abutment locations. 

A 0.9 m to 1.2 m thick fill deposit comprised of sand and gravel to sand was encountered below the layer of 
asphalt/asphalt fragment.  The SPT ‘N’-values measured within the fill deposit are 9 blows and 10 blows per 
0.3 m of penetration, indicating a loose relative density. 

At the north abutment, a 1.6 m thick pocket of organic silt was encountered underlying the fill deposit.  The SPT 
‘N’-values measured within the organic silt pocket are 2 blows and 3 blows per 0.3 m of penetration, indicating a 
very loose relative density. 

A deep deposit of silt to sand was encountered underlying the fill deposit at the south abutment and the organic 
silt at the north abutment.  In general, the silt to sand deposit is comprised of an upper portion of silt and sand to 
silty sand to a depth of 1.3 m below ground surface and a lower portion of silt to sandy silt.  The thickness of the 
silt to sand deposit ranges from 20.8 m to 21.7 m.  The SPT ‘N’-values measured within the overall silt to sand 
deposit range from 0 blows (weight of hammer) to 26 blows per 0.3 m of penetration, indicating a very loose to 
compact relative density.  The silty sand to silt and sand upper portion of the deposit may be described as very 
loose to loose and the silt to sandy silt lower portion of the deposit may be described as very loose to compact. 

The silt to sand deposit is underlain by a deposit of sand and gravel with thicknesses ranging from about 7.3 m 
to 7.9 m to the termination depth of drilling.  Inference from a DCPT advanced at the north abutment suggests 
that the sand and gravel deposit extends to a depth of at least 38 m below ground surface.  Cobbles were 
encountered within the silt to sandy silt deposit at the the south abutment between depths of 26.5 m and 27.4 m 
below ground surface.  The SPT ‘N’-values measured within the deposit range from about 12 blows to 34 blows 
per 0.3 m of penetration, indicating a compact to dense relative density. 

The groundwater levels measured in the open boreholes upon completion of drilling range from about 1.2 m to 
1.6 m below ground surface.  A standpipe piezometer installed at the south abutment and screened within the 
silt to sand deposit measured a groundwater level between about 1.5 m and 2.2 m below ground surface prior to 
decommissioning. 

 

4.5 Ragged Creek Bridge 
The as-drilled borehole locations and the soil stratigraphy for this site are shown on Drawing A5 in Appendix A. 

A layer of asphalt between about 75 mm to 480 mm thick was encountered at the ground surface at the 
proposed abutment locations. 

A 1.7 m to 2.1 m thick fill deposit comprised of sand and gravel to sand was encountered underlying the asphalt.  
The SPT ‘N’-values measured within the fill deposit generally range from 2 blows to 15 blows per 0.3 m of 
penetration, indicating a very loose to compact relative density, with SPT ‘N’-values up to 27 m blows per 0.3 m 
of penetration recorded within the upper portion of the fill immediately underlying the asphalt layer, indicating a 
compact relative density. 
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The fill deposit is underlain by a 0.8 m to 1.5 m thick deposit of organic silt.  The SPT ‘N’-values measured within 
this deposit range from 2 blows to 4 blows per 0.3 m of penetration, indicating a very loose relative density. 

A deep deposit comprised of silt to sand was encountered underlying the organic silt deposit with thicknesses 
ranging from about 27.4 m to 28.1 m to the termination depth of drilling.  Inference from a DCPT advanced at the 
location of the north abutment suggests that the silt to sand deposit extends to a depth of at least 32 m below 
ground surface.  The SPT ‘N’-values measured within the silt to sand deposit range from 1 blow to 20 blows per 
0.3 m of penetration, indicating a very loose to compact relative density. 

The groundwater levels measured in the open boreholes upon completion of drilling range from about 1.7 m to 
1.8 m below ground surface.  A standpipe piezometer installed at the south abutment and screened within the 
silt to sand deposit measured a groundwater between about 1.8 m and 2.0 m below ground surface prior to 
decommissioning. 

 

5.0 CLOSURE 
This report was prepared by Mr. Matt Soderman, E.I.T., and was reviewed by Mr. Christopher Ng, P.Eng., a 
geotechnical engineer and Associate with Golder.  Mr. Jorge M. A. Costa, P.Eng., Golder’s Designated MTO 
Contact for this project and Principal with Golder, conducted an independent quality control review of the report. 
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APPENDIX A  
Borehole Locations and Soil Strata Drawings –  
Little East River Bridges No. 1 to 4 and Ragged Creek Bridge
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