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PART 1: FACTUAL INFORMATION 

 

1 INTRODUCTION 

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

proposed location of a bridge planned to carry the new Highway 11/17 eastbound lanes (EBL) over 

the South Trout Creek in the Township of Red Rock, Ontario.  The proposed bridge is part of the 

Highway 11/17 four-laning project, involving construction of a divided highway from 4.8 km west 

of Highway 628 to 1.5 km west of Highway 585 in the District of Thunder Bay. 

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, a stratigraphic profile, 

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 Hatch Mott MacDonald (HMM), under 

the Ministry of Transportation Ontario (MTO) Agreement Number 6010-E-0006. 

A previous foundation investigation report was prepared for replacement of the bridge on the 

current Highway 11/17 alignment with a temporary structure (Foundation Investigation and Design 

Report, South Trout Creek Bridge Replacement, Highway 11/17, 14 km west of the Town of 

Nipigon, January 22, 2010, by TBT Engineering; Geocres 52A-140).  The existing bridge is 

located approximately 8 to 12 m southeast of the new location.  Selected boreholes from the 

previous foundation investigation report have been used in the preparation of this report. 
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2 SITE DESCRIPTION 

The site is located approximately 12 km (by highway) southwest of Nipigon, Ontario and about 

1.3 km southwest of the intersection of Highway 11/17 and Highway 628.  At the bridge location, 

the new eastbound lanes of Highway 11/17 will be approximately 12 to 19 m northwest of the 

existing highway. 

South Trout Creek at the proposed crossing generally flows southerly and then easterly towards 

Lake Superior at Red Rock.  The creek bed is situated at an approximate elevation of 212 m.  The 

creek channel is approximately 6 m wide and 1.5 m deep.  The ground elevation surrounding the 

site drops from approximately 218.5 m on the west side to approximately 213.5 m on the east side.  

The surrounding lands are typically heavily treed with occasional vacant areas of grass and shrubs. 

The site is located between local roads Red Rock Road No. 7 and Red Rock Road No. 6, which are 

approximately 60 m southwest and 200 m northeast of South Trout Creek respectively.  Overhead 

hydro cables run parallel to the northwest side of the highway, in close proximity to the centreline 

of the new eastbound lanes of Highway 11/17.  The existing bridge crossing South Trout Creek 

was replaced in the fall of 2012 with a temporary double-lane modular steel structure. 

Photographs in Appendix C show the general nature of the site and the surrounding lands. 

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

Province of the Canadian Shield.  The bedrock consists of sedimentary rock of the Sibley Group, 

which is overlain by deposits of lacustrine clay and silt and glacial till. 

3 SITE INVESTIGATION AND FIELD TESTING 

The site investigation and field testing for this project were carried out during the period of April 

24 to May 8, 2013 and consisted of drilling and sampling four boreholes (numbered STE-01 to 

STE-04) in the area of the proposed foundation units and approach embankments.  A foundation 

investigation which consisted of six boreholes for the proposed westbound bridge over South Trout 

Creek was conducted concurrently with this investigation.  Two boreholes from the westbound 

investigation (numbered STW-03 and STW-05) are incorporated into this report. 

Based on the limited access conditions at the site, including a steep slope in close proximity to the 

creek as well as overhead hydro wires near the alignment of the eastbound lanes, it was not 

practical to advance two boreholes at each foundation element of the eastbound bridge.  Therefore, 

it was agreed during discussions with MTO Foundations Office that abutment boreholes would be 

drilled where access was practical and boreholes drilled for the westbound bridge would be used to 

supplement this data.  Similarly, one borehole (numbered STC08-1) from the previous 

investigation for the existing temporary bridge was used to supplement the data. 

A summary of the locations, designations, termination depths and termination elevations of all 

boreholes used in this report is provided in Table 3.1.  The approximate borehole locations are 

shown on the attached Borehole Locations and Soil Strata Drawing in Appendix D. 
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Table 3.1 – Borehole Designations 

Foundation Unit Borehole Number 

Borehole 

Termination 

Depth (m) 

Borehole 

Termination 

Elevation (m) 

West approach STE-01 9.8 208.7 

West abutment STE-02, STC08-1 and STW-03 10.8 to 16.9 206.2 to 201.9 

East abutment STE-03 and STW-05  10.7 to 12.3 203.0 to 201.7 

East approach STE-04 9.5 204.6 

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

drilling. 

Drilling was carried out using a track-mounted CME 55 drill rig and the boreholes were advanced 

with hollow-stem augers.  In general, samples were obtained at selected intervals using a split 

spoon sampler in conjunction with Standard Penetration Testing (SPT) in the native soils.   

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

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

The boreholes were backfilled with bentonite holeplug in general accordance with O.Reg. 903 

upon completion.  Standpipe piezometers consisting of 19 mm PVC pipe with slotted screen 

enclosed in filter sand were installed in Boreholes STE-02, STE-03, and STW-05 to permit longer 

term groundwater level monitoring.  The piezometers will be subsequently decommissioned in 

general accordance with MOE Regulation 903 following additional water level monitoring.  The 

installation and completion details of the piezometer and boreholes are shown in Table 3.2. 

Table 3.2 – Borehole Completion Details 

Borehole 

Piezometer Tip 

Depth/ Elevation 

(m) 

Completion  Details 

STE-01 None installed Borehole backfilled with bentonite to surface. 

STE-02 10.7/204.1 
Sand from 10.9 m to 6.3 m, bentonite from 6.3 m to 
surface. 

STE-03 10.7/203.0 Sand from 10.7 m to 6.7 m, bentonite to surface. 

STE-04 None installed Borehole backfilled with bentonite to surface. 

STW-03 None installed Borehole backfilled with bentonite to surface. 

STW-05 11.9/202.1 Sand from 12.3 m to 5.9 m, bentonite to surface. 
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4 LABORATORY TESTING 

All recovered soil samples were subjected to Visual Identification (VI) and natural moisture 

content determination.  Selected samples were also subjected to grain size distribution analyses 

(sieve and hydrometer) and Atterberg Limits testing where appropriate.  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 and rock 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. 

The subsurface stratigraphy at this site varies between the west and east portions of the site.  At the 

west portion, the stratigraphy typically consists of a topsoil layer over a relatively thick deposit of 

silty clay, underlain by deposits of clayey silt, sandy silt, and silt and sand glacial till.  At the east 

portion, topsoil/alluvium is underlain by deposits of clayey silt, sandy silt, and silt and sand glacial 

till, with no thick silty clay deposit encountered.  Refusal was generally encountered within the silt 

and sand till deposit.  The boreholes for this investigation did not reach bedrock.  More detailed 

descriptions of the individual strata are presented below. 

5.1 Sand Fill 

A layer of sand fill with trace gravel was encountered surficially in Borehole STE-02.  The 

borehole was located beside the existing Highway 11/17, and the fill comprises the edge of 

the existing approach embankment for the bridge over South Trout Creek.  The fill layer 

was 1.7 m thick.  The base of the fill layer was at Elev. 213.1 m. 

An SPT N-value recorded in the sand fill layer was 10 blows per 0.3 m of penetration, 

indicating a compact relative density. 

The moisture content of one sample of the sand fill was 14%. 

5.2 Topsoil/Alluvium 

Topsoil and/or alluvial stream deposits were identified at the ground surface in all of the 

boreholes except Borehole STE-02.  The topsoil layer ranged from a thin veneer of topsoil 

175 mm thick to a 1.3 m thick layer of silty sand alluvium containing trace gravel, wood 

and roots and rootlets.  The topsoil/alluvium thickness may vary between and beyond the 

borehole locations and the data is not intended for the purpose of estimating quantities. 
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An SPT N-value of 12 blows per 0.3 m penetration was recorded in the alluvial layer in 

Borehole STE-03.  The moisture content of the sample was 75%. 

5.3 Sandy Clayey Silt 

A layer of sandy, clayey silt was encountered underlying the alluvial deposits in Boreholes 

STE-03, STE-04, and STW-05, and below the sand fill in Borehole STE-02.  The sandy 

clayey silt contained organic material including topsoil, roots and wood fragments.  The 

thickness of the clayey silt layer was 0.9 m to 1.7 m.  The depth to the base of the clayey 

silt layer was 1.7 m to 2.9 m (Elev. 211.5 m to 212.4 m) 

SPT N-values in the clayey silt ranged from 0 to 13 blows per 0.3 m penetration, indicating 

a very soft to stiff relative density.  The moisture content of the clayey silt samples ranged 

from 28% to 39%. 

Grain size distribution curves for two samples of the clayey silt are presented on Figure B1 

of Appendix B.  The results are summarized on the Record of Borehole sheets and are as 

follows: 

Gravel % 0 

Sand % 24 to 36 

Silt % 41 to 52 

Clay % 23 to 24 

 

5.4 Silty Clay 

A thick deposit of native brown to grey silty clay with trace sand and occasional silt seams 

and sand pockets was encountered below the topsoil in Boreholes STE-01 and STW-03 

drilled above the west valley slope, and below a layer of clayey silt in Borehole STE-02.   

At Boreholes STE-01 and STW-03, which were drilled from a higher elevation, the clay 

deposit was encountered at Elev. 218.0 m and ranged in thickness from 8.3 m to 8.8 m.  At 

Borehole STE-02, the clay was encountered at Elev. 211.9 m and was 1.5 m thick.  The 

lower boundary of the silty clay layer ranged from Elev. 209.1 to 210.4.   

Standard Penetration tests performed in the silty clay deposit gave SPT N-values ranging 

from 0 to 7 blows per 0.3 m of penetration, indicating a very soft to firm consistency.  The 

values higher than 3 were obtained in the upper 2.0 to 2.5 m of the clay in Boreholes 

STE-01 and STW-03 drilled above the west slope, indicating the presence of an upper firm 

to soft crust. 

In-situ vane shear tests carried out on the cohesive deposits measured undrained shear 

strengths of 30 kPa to 70 kPa.  It is likely however that the measured strengths, particularly 

the higher values, are affected by the silt seams in the clay.  The Sensitivity ranged from 2 

to 6. 
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The moisture contents of samples of the silty clay varied from 26% to 59%. 

Selected samples of the silty clay underwent laboratory grain size analysis testing and 

Atterberg Limits tests.  The grain size distribution curves for tested samples of silty clay 

are presented in Appendix B, Figure B2.  The results of the Atterberg Limits tests are 

presented in Figure B6, Appendix B.  The results are summarized on the Record of 

Borehole sheets included in Appendix A, and in the following tables: 

Gravel % 0 

Sand % 0 

Silt % 29 to 49 

Clay % 51 to 71 

 

Liquid Limit 41 to 61 

 Plastic Limit 19 to 23 

 

The above results indicate that the silty clay varies from intermediate to high plasticity 

with group symbols of CI and CH. 

5.5 Silt and Sand 

In Boreholes STE-02, STW-03, and STW-05, a layer of grey silt and sand containing trace 

gravel was contacted below the silty clay and clayey silt at depths from 1.9 m to 9.6 m 

(Elev. 209.1 m to 212.1 m).  The layer was 1.7 m to 2.6 m thick and the base of the silt and 

sand was encountered at 3.8 m to 12.2 m depth (Elev. 206.6 m to 210.2 m). 

SPT N-values recorded in the silt and sand ranged from 4 to 10 blows per 0.3 m of 

penetration, indicating a loose to compact relative density.  The moisture content of the silt 

and sand samples ranged from 13% to 18%. 

5.6 Sandy Silt to Silt and Sand Till 

A deposit of grey glacial till ranging in composition from silt and sand to sandy silt was 

encountered below the silty clay, clayey silt, or silt and sand layers in all of the boreholes 

at depths ranging from 1.7 m to 12.2 m (Elev 206.6 m to 212.4 m).  The till contained trace 

to some gravel, trace clay, and occasional cobbles.  All of the boreholes were terminated 

within the till deposit at depths ranging from 9.5 m to 16.9 m (Elev. 201.7 m to 208.7 m).  

All boreholes except Borehole STE-01 were terminated in the till deposit after advancing 

at least 3 m into refusal soil as defined by SPT N-values of greater than 100 blows per 

0.3 m penetration. 

SPT N-values recorded in the till deposit ranged from 19 blows per 0.3 m of penetration to 

100 blows per 0.1 m of penetration, indicating a compact to very dense relative density.  
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The moisture content of samples of the till ranged from 10% to 18%, with one higher value 

of 28% recorded. 

Selected samples of the till underwent laboratory grain size analysis testing.  The grain size 

distribution curves for tested samples are presented in Appendix B, Figures B3 and B4.  

The results are summarized on the Record of Borehole sheets included in Appendix A, and 

in the following table: 

Gravel % 0 to 10 

Sand % 21 to 41 

Silt % 44 to 71 

Clay % 4 to 9 

 

Till deposits inherently contain cobbles and boulders, and these should be anticipated 

during construction. 

5.7 Sand / Gravelly Sand 

Boreholes STE-02 and STW-05 encountered deposits of sand to gravelly sand within the 

glacial till described above.  The sand was grey to dark grey in colour, and contained some 

silt.  The boreholes encountered the sand at depths of 9.1 m and 9.6 m (Elev. 205.7 m and 

204.4 m).  In Borehole STE-02, the sand layer was 0.7 m thick, and in Borehole STW-05, 

the sand deposit was 2.6 m thick.  The base of the sand was contacted at depths of 9.8 m 

and 12.2 m (Elev. 205.0 m and 201.8 m). 

SPT N-values of 100 blows per 0.1 to 0.2 m of penetration were recorded within the sand, 

indicating a very dense relative density.  Moisture contents of 15% and 16% were 

measured. 

The results of a grain size distribution analysis conducted on a sample of the sand are 

presented on the Record of Borehole sheet and on Figure B5 of Appendix B.  The results 

are summarized as follows: 

Gravel % 6 

Sand % 82 

Silt & Clay% 12 

 

The sand and gravel deposits may contain cobbles and boulders, and these should be 

anticipated during construction. 
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5.8 Water Levels 

Water levels were observed in the boreholes during and upon completion of drilling.  

Standpipe piezometers were installed in Boreholes STE-02, STE-03, and STW-05 to 

monitor water levels after completion of drilling.  The water levels measured upon drilling 

completion and in the piezometers are summarized in Table 5.1. 

Table 5.1 – Water Level Measurements 

Borehole Date 
Water Level 

Comment 
Depth (m) Elev. (m) 

STE-02 
May 9, 2013 

June 23, 2013 

0.3 

2.6 

214.5 

212.2 

In piezometer 

In piezometer 

STE-03 

April 30, 2013 

May 9, 2013 

June 23, 2013 

0.0 

0.2 

0.8 

213.7 

213.5 

212.9 

Upon completion 

In piezometer 

In piezometer 

STE-04 April 24, 2013 7.9 206.2 Upon completion 

STW-03 May 2, 2013 6.2 212.6 Upon completion 

STW-05 
May 9, 2013 

June 23, 2013 

0.6 

0.7 

213.4 

213.3 

In piezometer 

In piezometer 

 

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

level are to be expected.  In particular, the groundwater level may be at a higher elevation 

after the spring snowmelt or after periods of heavy rainfall. 

The groundwater level is also expected to be influenced by the water level in South Trout 

Creek, which is shown on the preliminary GA drawing provided by HMM to be at Elev. 

212.9 m (date not noted).  The high water level is indicated at Elev. 213.6. 
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Sandy SILT, trace clay, trace gravel
Very Dense
Grey
Moist
(TILL)

END OF BOREHOLE AT 10.9m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotted screen.

WATER LEVEL READINGS:
DATE          DEPTH (m)       ELEV. (m)
May 09/13       0.3               214.5
Jun. 23/13       2.6               212.2
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51

TOPSOIL/ALLUVIUM, silty sand,
trace gravel, trace roots and rootlets
Loose to Compact
Dark Brown
Wet

Clayey SILT, sandy, trace gravel
Stiff
Grey

SILT and SAND, trace clay, trace
gravel
Very Dense
Grey
Moist
(TILL)

Occasional cobbles

Compact
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SILT and SAND, trace clay, trace
gravel
Very Dense
Grey
Moist
(TILL)

END OF BOREHOLE AT 10.7m.
WATER AT SURFACE UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotted screen.

WATER LEVEL READINGS:
DATE          DEPTH (m)       ELEV. (m)
May 09/13       0.2               213.5
Jun. 23/13       0.8               212.9
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55

TOPSOIL/ALLUVIUM, silty sand,
trace roots and rootlets
Dark Brown

Clayey SILT, sandy, trace organics
Firm
Brown

SILT and SAND, trace clay, trace
gravel
Compact to Very Dense
Grey
Brown to Grey
(TILL)

END OF BOREHOLE AT 9.5m.
WATER LEVEL AT 7.9m UPON
COMPLETION.
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BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
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39

30

TOPSOIL, some roots and rootlets,
occasional wood fibres
Dark Brown
Wet

Silty CLAY, trace sand, trace rootlets
Firm to Soft
Brown
(CI to CH)

Varved, occasional silt seams

Occasional sand pockets
Becoming very soft
Grey

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

Sandy SILT, trace clay, trace gravel
Compact to Very Dense
Grey
Moist
(TILL)

Occasional cobbles

END OF BOREHOLE AT 16.9m.
WATER LEVEL AT 6.2m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
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TOPSOIL: (175mm)

Clayey SILT, sandy, trace rootlets,
occasional wood fibres
Soft to Firm
Brown

SILT and SAND, trace clay, trace
gravel
Loose
Grey
Wet

Sandy SILT to SILT and SAND, trace
clay, trace gravel, occasional coarse
sand seams, occasional
cobbles/boulders
Very Dense to Dense
Grey
Moist
(TILL)
Sand layer at 4.6m

Occasional sand pockets

SAND, coarse grained, some silt,
trace gravel
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SAND, coarse grained, some silt,
trace gravel
Very Dense
Dark Grey
Wet
(TILL)

END OF BOREHOLE AT 12.3m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
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WATER LEVEL READINGS:
DATE          DEPTH (m)       ELEV. (m)
May 09/13       0.6               213.4
Jun. 23/13       0.7               213.3
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South Trout Creek Bridge EBL 

Highway 11/17, Site 48C-10B   

 

 

 

 

 

 

 

 

 

 

 

Appendix B 

 

Laboratory Test Results 

 















South Trout Creek Bridge EBL 

Highway 11/17, Site 48C-10B   

 

 

 

 

 

 

 

 

 

 

 

Appendix C 

 

Site Photographs 

 



South Trout Creek Bridge EBL 

Highway 11/17, Site 48C-10B   

 

 

 

 

Photograph 1 – Existing South Trout Creek bridge, looking west from east bank. 

 

Photograph 2 – Existing conditions at South Trout Creek, looking east from west approach. 



South Trout Creek Bridge EBL 

Highway 11/17, Site 48C-10B   

 

 

 

 

Photograph 3 – Existing conditions on east side of South Trout Creek 

 

Photograph 4 – Existing conditions on west side of South Trout Creek 



South Trout Creek Bridge EBL 

Highway 11/17, Site 48C-10B   

 

 

 

 

 

 

 

 

 

 

 

Appendix D 

 

Borehole Locations and Soil Strata Drawing 

 

 








