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FOUNDATION INVESTIGATION REPORT 

STRAWBERRY CREEK BRIDGE 3 REHABILITATION 

HIGHWAY 102 

THUNDER BAY DISTRICT, ONTARIO 

 

G.W.P. 6073-09-00, SITE NO. 48W-3 

 

Geocres Number: 52A-187 

 

PART 1: FACTUAL INFORMATION 

 

1 INTRODUCTION 

This report presents the factual findings obtained from a foundation investigation conducted at the 

existing Strawberry Creek Bridge 3 along Highway 102, in the District of Thunder Bay, Ontario. 

The purpose of this investigation was to explore the subsurface conditions at the site and, based on the 

data obtained, to provide a borehole location plan, records of boreholes, stratigraphic profile and cross-

sections, laboratory test results and a written description of the subsurface conditions.  A model of the 

subsurface conditions was developed from the data obtained in the course of the investigation. 

Thurber carried out the investigation as a sub-consultant to MMM Group Limited, under the Ministry 

of Transportation Ontario (MTO) Agreement Number 6010-E-0011. 

2 SITE DESCRIPTION 

The existing Strawberry Creek Bridge 3 is located on Highway 102 in the community of Kaministiquia, 

approximately 5.5 km east of the intersection of Highways 102 and 11/17, and 25 km northwest of 

Thunder Bay.  The existing bridge is a single-span structure with a concrete deck and steel girders, and 

the abutments are supported on steel H-piles.  The bridge spans a length of approximately 18.3 m and 

is 11 m wide. 

Strawberry Creek flows from north to south at this bridge site, and flows in an overall northeast to 

southwest direction in the area, crossing Highway 102 at three locations before draining into the 

Kaministiquia River.  The creek channel is approximately 12 m wide and 1.5 m deep at the site.  The 
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surrounding lands are heavily wooded with occasional clearings for residential and commercial land 

usage along the highway. 

Photographs in Appendix C show the general nature of the site and the existing bridge. 

The site lies within the physiographic region known as the Wawa Subprovince of the Superior Province 

of the Canadian Shield.  The soil deposits in the area comprise glaciofluvial outwash sands and gravels.  

Bedrock at depth is formed of mafic to felsic metavolcanic rocks. 

3 SITE INVESTIGATION AND FIELD TESTING 

The site investigation and field testing for this project were carried out between July 23 and 26, 2013 

and consisted of drilling and sampling four boreholes, identified as Boreholes SBC3-01 to SBC3-04, 

through the highway embankment in the area of the existing west and east abutments and approaches.   

Boreholes SBC3-02 and SBC3-03 were drilled near the abutments to depths of 34.1 to 33.1 m, and 

Boreholes SCB3-01 and SBC3-04 were drilled through the approach embankments to depths of  

9.8 m. 

The approximate locations of the boreholes are shown on the attached Borehole Locations and Soil 

Strata Drawing in Appendix D. 

The borehole locations were marked in the field and utility clearances were obtained prior to drilling. 

The coordinates and ground surface elevations for the boreholes were derived from topographic plans 

provided to Thurber by MMM Group Limited. 

A truck-mounted CME 75 drill rig was used to advance the boreholes using NW casing/wash boring 

techniques.  Soil samples were obtained at selected intervals using a split spoon sampler in conjunction 

with Standard Penetration Testing (SPT).  Dynamic Cone Penetration Tests (DCPTs) were conducted 

below the sampled portion of Boreholes SBC3-02 and SBC3-03 and adjacent to these boreholes on 

completion of drilling. 

The drilling and sampling operations were supervised on a full time basis by a member of Thurber’s 

technical staff.  The supervisor logged the boreholes and processed the recovered soil samples for 

transporting to Thurber’s laboratory for further examination and testing. 

Groundwater conditions in the open boreholes were observed throughout the drilling operations. 

Groundwater conditions observed after completion of drilling were not representative of site conditions 

as water was used during wash boring operations.  Standpipe piezometers were installed in two 

boreholes to monitor the groundwater level after drilling.  The piezometers were subsequently 

decommissioned and the boreholes without piezometers were backfilled in general accordance with 

MOE Regulation 903.  Completion details of the piezometers and boreholes are summarized in Table 

3.1. 
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Table 3.1 – Borehole Completion Details 

Foundation 

Unit 
Boreholes 

Piezometer Tip 

Depth/ 

Elevation (m) 

Completion Details 

West 

Approach 
SBC3-01 None installed 

Borehole backfilled with bentonite holeplug 

from 9.8 m to 0.15 m, then asphalt to surface. 

West 

Abutment 
SBC3-02 30.5/ 284.0 

Sand from 34.1 m to 26.8 m, bentonite 

holeplug from 26.8 m to 0.5 m, sand from 0.5 

m to  

0.15 m, then asphalt to surface. 

East 

Abutment 
SBC3-03 30.5/ 284.0 

Sand from 33.1 m to 26.5 m, bentonite 

holeplug from 26.5 m to 0.15 m, then asphalt to 

surface. 

East 

Approach 
SBC3-04 None installed 

Borehole backfilled with bentonite holeplug 

from 9.8 m to 0.15 m, then asphalt to surface.   

4 LABORATORY TESTING 

All recovered soil samples were subjected to visual identification and natural moisture content 

determination.  Selected samples were also subjected to grain size distribution analyses (sieve and 

hydrometer).  The results of this testing program are summarized on the Record of Borehole sheets 

included in Appendix A and on the figures presented in Appendix B. 

5 DESCRIPTION OF SUBSURFACE CONDITIONS 

Reference is made to the Record of Borehole sheets included in Appendix A.  Details of the 

encountered soil stratigraphy are presented in these sheets and on the “Borehole Locations and Soil 

Strata” drawing included in Appendix D.  An overall description of the stratigraphy is given in the 

following paragraphs.  However, the factual data presented in the Record of Borehole sheets governs 

any interpretation of the site conditions.  It must be recognized that soil conditions may vary between 

and beyond the borehole locations. 

The soil stratigraphy typically comprises a sand and gravel embankment fill, underlain by a layer of 

native sandy gravel, over a deep deposit of sands and silts.  More detailed description of the individual 

strata are presented below. 

 Asphalt and Concrete 

Asphalt was encountered in all the boreholes, which were drilled from the existing Highway 102 

roadway.  The asphalt layer ranged from 90 to 125 mm in thickness at the borehole locations.  

A concrete slab (125 to 150 mm thick) was encountered below the asphalt in Boreholes SBC3-

02 and SBC3-03 near the bridge abutments. 

 Embankment Fill 

The existing highway embankment fill beneath the asphalt typically comprised brown sand and 

gravel containing trace silt and occasional cobbles.  The lower portion of the embankment fill 
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(below 3.2 m depth) transitioned to sandy, silty clay in Borehole SBC3-02.  The embankment 

fill has a total thickness of 4.3 to 4.5 m with a lower boundary at a depth of 4.6 m (Elev. 310.0 

to 309.9). 

SPT ‘N’ values recorded in the sand and gravel fill typically ranged from 10 to 58 blows per 0.3 

m penetration, indicating a compact to very dense relative density.  The lower silty clay fill was 

firm, based on an SPT ‘N’ value of 5 blows per 0.3 m penetration.  High ‘N’ values of 98 blows 

per 0.225 m penetration and 50 blows per 0.125 m penetration were obtained upon encountering 

probable cobbles.  An ‘N’ value of 5 (loose) was recorded at 3.0 m depth in Borehole SBC3-03. 

Measured moisture contents ranged from 4% to 16% in the sand and gravel fill, and was 30% in 

the sandy silty clay fill. 

The results of grain size analyses conducted on the embankment fill are summarized below.  

These results are also presented on the Record of Borehole sheets included in Appendix A and 

on Figures B1 and B2 of Appendix B. 

Sand and Gravel Fill: 

Gravel % 35 to 61 

Sand % 35 to 58 

Silt & Clay % 4 to 15 

Sandy Silty Clay Fill: 

Gravel % 7 

Sand % 29 

Silt % 29 

Clay % 35 

 

 Sandy Gravel to Sand and Gravel 

A native deposit of brown sandy gravel ranging in composition to sand and gravel was 

encountered below the embankment fill in Boreholes SBC3-02 to SBC3-04.  This layer 

contained trace silt and occasional cobbles and boulders.  Where fully penetrated, the 

cohesionless deposit had a thickness of 1.5 and 3.2 m, with a lower boundary at depths of 6.1 

and 7.8 m (Elev. 308.4 and 306.7).  Borehole SBC3-04 was terminated within sand and gravel 

at a depth of 9.8 m (Elev. 304.8). 

SPT ‘N’ values obtained in the deposit ranged from 17 to 55 blows for 0.3 m penetration, 

indicating a compact to very dense relative density.  Measured moisture contents ranged from 

11% to 25%. 
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Two samples of the sandy gravel to sand and gravel deposit underwent laboratory grain size 

analysis testing, the results of which are summarized below. These results are also presented on 

the Record of Borehole sheets included in Appendix A.  The grain size distribution curves for 

these samples are shown on Figure B3 of Appendix B. 

Gravel % 39 to 72 

Sand % 27 to 53 

Silt & Clay % 1 to 8 

 

A deep native deposit of sands and silts was encountered below the fill or native sand and gravel 

layers in Boreholes SBC3-01 to SBC3-03.  The deposit mainly consisted of sandy silt or sand 

and silt with trace gravel and trace clay, however zones of silt with some sand and trace clay, 

and sand with trace silt and trace gravel were also encountered within the deposit.  The boreholes 

were terminated within the sands and silts at depths of 9.8 to 34.1 m (Elev. 304.7 to 280.4).   

SPT ‘N’ values obtained in the sands and silts typically ranged from 4 to 26 blows for 0.3 m 

penetration, indicating a loose to compact relative density.  Below depths of 27.4 and 24.4 m in 

Boreholes SBC3-02 and SBC3-03, the sands and silts become dense to very dense with ‘N’ 

values of 33 to 64 blows for 0.3 m penetration.  Measured moisture contents ranged from 18% 

to 31%. 

Selected samples of the sands and silts underwent laboratory grain size analysis testing, the 

results of which are summarized below.  These results are also presented on the Record of 

Borehole sheets included in Appendix A.  The grain size distribution curves for these samples 

are shown on Figures B4 to B7 of Appendix B. 

Sandy Silt to Silt: 

Gravel % 0 to 4 

Sand % 12 to 37 

Silt % 60 to 84 

Clay % 2 to 4 

 

Sand and Silt to Silty Sand: 

Gravel % 0 to 3 

Sand % 54 to 65 

Silt % 27 to 43 

Clay % 2 to 5 

 

 Sands and Silts 
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 Water Levels 

Where possible, water levels were monitored in the open boreholes during drilling operations. 

Wash boring methods were used to advance the boreholes and therefore water levels recorded 

during or upon completion of drilling may not reflect natural groundwater levels.  Standpipe 

piezometers were installed in two boreholes to monitor the groundwater level after completion.  

The water levels measured in the piezometers are summarized in Table 5.1. 

Table 5.1 – Water Level Measurements 

Borehole Date 

Water Level 

Comment 

Depth (m) Elev. (m) 

SBC3-02 August 1, 2013 

May 2, 2014 

3.8 

3.4 

310.7 

311.1 

In piezometer 

In piezometer 

SBC3-03 August 1, 2013 

May 2, 2014 

3.9 

3.1 

310.6 

311.4 

In piezometer 

In piezometer 

 

The preliminary GA drawing provided by MMM Group Limited indicates a water level at 

Elev. 310.7 in Strawberry Creek in March 1972.  In general, the groundwater level is expected 

to be at or slightly above the water level in the creek. 

The above values are short-term readings and seasonal fluctuations of the groundwater and creek 

level are to be expected. In particular, the water levels may be at a higher elevation after the 

spring snowmelt or after periods of heavy rainfall. 
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SAND and SILT, trace clay
Dense to Very Dense
Grey
Moist
Occasional cobbles

END OF BOREHOLE AT 34.1m
UPON DCPT REFUSAL.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotted screen.

WATER LEVEL READINGS:
DATE          DEPTH (m)       ELEV. (m)
Aug. 01/13       3.8               310.7
May 02/14        3.4               311.1
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ASPHALT: (125mm)

CONCRETE: (150mm)

SAND and GRAVEL, trace silt
Very Dense
Brown
Moist
(FILL)

Occasional cobbles
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Wet
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Sandy SILT
Loose to Compact
Grey
Moist

Sand layer

Silt layer
Wet

SAND, trace silt
Compact
Grey
moist

SAND and SILT, trace clay
Compact
Grey
Moist
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SAND and SILT, trace clay
Compact
Grey
Moist

Silt layer

SAND, trace gravel, trace silt
Dense
Grey
Moist

Silty SAND, trace clay, trace gravel
Dense to Very Dense
Brown
Moist
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Silty SAND, trace clay, trace gravel
Dense to Very Dense
Brown
Moist

END OF BOREHOLE AT 33.1m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotted screen.

WATER LEVEL READINGS:
DATE          DEPTH (m)       ELEV. (m)
Aug. 01/13       3.9               310.6
May 02/14        3.1              311.4
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ASPHALT: (100mm)

SAND and GRAVEL, trace to some
silt, occasional cobbles
Dense to Compact
Brown
(FILL)

SAND and GRAVEL, trace silt,
occasional cobbles
Compact to Very Dense
Brown
Wet

Boulder (200mm) from 5.6m to 5.9m

Cobbles and boulders

becoming Grey

END OF BOREHOLE AT 9.8m.
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BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.15m,
THEN ASPHALT TO SURFACE.
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Strawberry Creek Bridge 3 Rehabilitation 

Highway 102, Site No. 48W-3  

  

Appendix B 

Laboratory Test Results  
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FIGURE  B6
Strawberry Creek Bridge 3
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FIGURE  B7
Strawberry Creek Bridge 3



Strawberry Creek Bridge 3 Rehabilitation 
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Appendix C 

Site Photographs  
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Photograph 1 – East approach, looking west 

 

 

Photograph 2 – West approach, looking east 
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Photograph 3 – West Abutment 

 

Photograph 4 – North Elevation, looking east  
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Appendix D 

Borehole Locations and Soil Strata Drawing 




