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FOUNDATION INVESTIGATION REPORT 

For 

G.W.P 5102-06-00 

Highway 17 – Roadway Protection for Centreline Culvert Replacement 

Station 19+940 

Township of Bailloquet 

1.0 Introduction 

Stantec was retained by the Ministry of Transportation, Ontario (MTO) to undertake the detailed 

design for the replacement of an existing centreline culvert at approximately Station 19+940 on 

Highway 17, 7.7 km north of Highway 101, in the Township of Bailloquet, near Wawa, Ontario. 

This Foundation Investigation Report has been prepared specifically and solely for the 

temporary protection system required for the replacement of the centreline culvert for the 

following project: 

Project Number: GWP 5102-06-00 

Project Location: Highway 17, 7.7 km north of Highway 101 

   Centreline Culvert Replacement, approximate Station 19+940 

  

The work was carried out under Agreement Number 5006-E-0092 with Stantec Consulting 

Limited, the Detailed Design Consultant for this project. 

2.0 Site Description and Geology 

Site Location 

The site location is shown on the Key Plan inset to Drawing No. 1, provided in Appendix A. It is 

noted that for project orientation purposes, Highway 17 will be assumed to run north-south at 

this location, with chainage increasing from north to south.  

General Site Description 

Within the project limits Highway 17 is classified as a two-lane Rural Arterial Undivided 

Highway. A third lane (climbing lane) is present in the southbound direction (see Photos 1 and 2 

in Appendix A).  

This section of Highway 17 has been constructed as a fill.  The embankment is approximately 7 

m high on the east side and has a 2H:1V side slope (see Photos 3 and 4 in Appendix A).  On 

the west side, the highway is at approximately the same grade as the adjacent property which 

consists of a gravel parking lot for an automotive dealership (see Photo 1 in Appendix A). 
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The AADT for this section of Highway 17 was 2,100 in 2008, with 27.5% commercial traffic. 

Existing Culvert 

The existing culvert is a 1500 mm diameter Corrugated Steel Pipe (CSP) located beneath the 

roadway at approximately Station 19+940.  The culvert is oriented at a 30 degree skew to the 

perpendicular of Highway 17.   

It is understood that the west end of the Highway 17 culvert is connected to a second private 

culvert buried beneath the property of the Northern Lights Ford Dealership at 1008 Highway 17. 

The total length of the combined culvert (MTO + private section) is 91.32 m. The inlet of the 

culvert is located on private property approximately 46 m beyond the MTO right-of-way (see 

Photos 6 and 7 in Appendix A).   

The outlet of the culvert is visible at the base of the embankment on the east side, 

approximately 7 m below the pavement surface (see Photos 3 and 5 in Appendix A).   

Physiographic Description 

The site is located within the Canadian Shield. 

Based on geological mapping of the area obtained from Quaternary Geology of the Wawa Area, 

Northeastern Ontario (Ontario Geological Society OFR 6005, 2001), the overburden in the area 

of this site is characterized by glaciolacustrine deposits of sand and fine sand.  Frequent 

shallow or exposed bedrock is present throughout the region.  Bedrock consists of sheared 

mafic volcanic rock, which is typically basaltic. The topography ranges from moderate to 

severely rugged, with relief up to 230 m. 

Drainage is to the east, toward the Magpie River, which joins with the Michipicoten River before 

emptying into Lake Superior. 
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3.0 Method of Investigation 

3.1 PAVEMENT INVESTIGATION 

A number of shallow boreholes were drilled by Stantec Consulting Limited in October 2007 as 

part of the Pavement Investigation and Design portion of this project. The Pavement Borehole 

Records from the area near the proposed culvert replacement are included in Appendix B for 

information purposes. 

3.2 DRILLING INVESTIGATION 

The foundation field investigation for the Temporary Protection System required for the culvert 

replacement consisted of two (2) boreholes. The boreholes were designated BH10-01 and 

BH10-02 and their locations are shown on the Borehole Location Plan, Drawing No.1 in 

Appendix A.  

Prior to carrying out the investigation, Stantec contacted the public utility authorities to clear the 

borehole locations of both private and public utilities.  

The field drilling program was carried out on February 9th and 10th, 2010. The boreholes were 

advanced using a truck-mounted CME 75 drill rig equipped for soil (hollow stem augers) and 

bedrock (B size core). The drilling equipment was owned and operated by DST Consulting 

Engineers Inc. of Thunder Bay, Ontario.  

The subsurface stratigraphy encountered in each borehole was recorded in the field by Mr. 

Adam Stamplicoski, A.Sc.T., an experienced Stantec Field Technologist. Split spoon samples 

were collected at regularly spaced intervals (typically every 760 mm) during the course of 

Standard Penetration Tests (ASTM D1586).  An automatic trip hammer was used during SPT 

testing.  All samples recovered were returned to our Ottawa laboratory for detailed classification 

and testing. Boreholes were backfilled in accordance with MOE Requirements with bentonite 

within the bedrock interval and auger cuttings to match observed stratigraphy, then topped with 

cold patch asphalt. 

It was not possible to install piezometers, as the boreholes were located in the passing lane.  

The water level in the culvert was surveyed on February 10, 2010. 

3.3 SURVEY 

Borehole locations were established in the field by Stantec personnel relative to the centerline of 

the existing alignment and the existing culvert. The ground surface elevation at each borehole 

location was surveyed by Stantec personnel with reference to MTO Geodetic Benchmark GBM 

93U291. The benchmark is located at approximate Station 19+994. The Geodetic elevation of 

this benchmark is reported to be 293.821 m.  

The locations and elevation of the boreholes are summarized in Table 3.1. 
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Table 3.1:  Borehole Summary 

 Borehole 

BH10-01 BH10-02 

MTM Zone 13 Coordinates 

Northing 

Easting 

 

5 321 285 

243 045 

 

5 321 276 

243 052 

Station 19+934 19+946 

Offset 2.3 m Rt 2.0 m Rt 

Ground Surface Elevation, m 290.3 290.4 

Total Depth Drilled, m 13.9 15.4 

End of Borehole Elevation, m 276.3 275.0 

Depth Augered, m 11.9 11.4 

Number of Soil Samples 16 13 

Depth Cored, m 2.0 4.0 

 

3.4 LABORATORY TESTING 

All samples were taken to our Ottawa laboratory where they were subjected to a detailed visual 

examination by a Geotechnical Engineer. Selected soil samples underwent plasticity testing (1 

sample), gradation analysis (11 samples) and moisture content testing (9 samples).  Four intact 

samples of bedrock were tested for unconfined compressive strength. 

Samples remaining after testing will be placed in storage for a period of one year after issuance 

of the final report. After the storage period, the samples will be discarded unless we are directed 

otherwise by MTO. 

4.0 Subsurface Conditions 

4.1 SUBSURFACE PROFILE 

The subsurface conditions observed in the boreholes are presented in detail on the Borehole 

Records provided in Appendix B. An explanation of the symbols and terms used to describe the 

Borehole Records is also provided.  

In general, the subsurface stratigraphy consists of a pavement structure over a silty sand to 

sandy silt fill material overlying well graded gravel with silt and sand fill overlying a poorly 

graded natural sand with silt and gravel deposit. 

Borehole location plans and stratigraphic sections of the soils encountered within the boreholes 

are provided on Drawing No. 1 in Appendix A. 
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Relevant Borehole Records from the pavement investigation report for this project along with an 

explanation of the symbols and terms used for these Borehole Records have been included in 

Appendix B of this report for completeness.  

4.1.1 Pavement Structure 

The pavement design report provided by Stantec Consulting Limited indicates the pavement 

structure consists of asphalt over 340 mm of granular base and 730 mm of granular subbase. 

The boreholes drilled for the foundation investigation indicate that the base and subbase 

materials consist of silty sand with gravel, and extend to a depth of 1.4 m in both boreholes 

(elevation 288.9 m and 289 m in Boreholes BH10-01 and BH10-02 respectively).   

Grain size analysis (see Figure 1 in Appendix C) and moisture content testing on three samples 

of the material beneath the asphalt yielded the following results: 

 16 % to 36% Gravel 

 48% to 65% Sand 

 16 to 19% Fines 

 Moisture Content 3% to 6% 
 

Based on the grain size distribution, the material may be classified as silty sand with gravel.  

However, as drilling was completed in February, when the ground was frozen, it is likely that the 

fine-grained nature of this soil is as a result of the augers pulverizing the granular material. 

4.1.2 Sandy Silt to Silty Sand Fill 

A sandy silt to silty sand fill layer was observed beneath the pavement structure.  The fill layer 

was between 2.7 m and 3.2 m thick, with a base elevation of 285.9 m and 286.2 m (geodetic). 

SPT ‘N’ values generally ranged from 19 to over 100 blows per 0.3 m, indicating that the deposit 

is in a compact to very dense state.  The higher values were observed near the top of the layer 

and may reflect frozen conditions. 

The results of the gradation analyses on four samples indicate that the fill deposit contained 0% 

to 4% gravel, 40% to 53% sand, 45% to 46% silt and 3% to 11% clay. The results of the 

gradation analyses are shown on Figure 2 in Appendix C. Atterberg Limit tests were performed 

on this deposit, however it was found to be non-plastic. The moisture content ranged from 9% to 

11% with an average of 10%. 

This material is classified as sandy silt to silty sand (ML to SM). Trace amounts of gravel and 

clay were also observed within the fill strata. 

4.1.3 Gravel with Silt and Sand Fill 

A well graded gravel with silt and sand fill was observed beneath the sandy silt to silty sand fill.  

The thickness of this layer ranged from 2.6 m to 3.2 m, with a base elevation of 282.6 m and 

283.6 m (geodetic). SPT ‘N’ values generally ranged from 13 to 60 blows per 0.3 m, indicating 
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that the material is in a compact to dense state. An N value in excess of 50 blows per 0.3 m was 

observed at BH10-02, SS7. 

Grain size analysis on a sample of this material indicates that the deposit contained 45% gravel, 

44% sand, and 11% fines size particles. The results of the grain size analysis are shown on 

Figure 3 in Appendix C.  Based on this analysis, the fill can be classified as a well graded gravel 

with silt and sand. 

The moisture content of the tested sample was 10%. 

4.1.4 Sand with Silt and Gravel 

A sand with silt and gravel deposit was observed beneath the fill materials.  The thickness of 

this layer ranged from 3.6 m to 5.2 m, with a base elevation of 278.4 m and 279.0 m (geodetic). 

SPT ‘N’ values generally ranged from 5 to 34 blows per 0.3 m, indicating that the deposit varies 

from a loose to dense state.  An N value in excess of 50 blows per 0.3 m was observed at 

BH10-01, SS-16.  

Grain size analysis and moisture content testing on three samples of this material yielded the 

following results: 

 10 % to 33% Gravel 

 60% to 70% Sand 

 7% to 20% Fines 

 Moisture Content 13% to 18% 
 

The results of the grain size analysis are shown on Figure 4 in Appendix C.  Based on this 

analysis, the fill can be classified as sand with silt and gravel. 

4.2 BEDROCK 

Basalt bedrock was encountered beneath the overburden soils.  The top of the bedrock was 

observed at 278.4 m and 279.0 m (geodetic); 11.4 m to 11.9 m below the top of pavement.  The 

basalt had close to moderate joint spacing which dipped at 20° to 50° from horizontal. The rock 

was fresh to moderately weathered, with tight infilling. 

The top portion (up to 0.5 m) of Borehole BH10-01 was found to be moderately weathered and 

of very poor quality.  Elsewhere, the bedrock quality ranged from poor to good with a Rock 

Quality Designation (RQD) of between 0% and 81%.  The unconfined compressive strength of 

the rock, which is summarized below in Table 5.1, ranged from 17 MPa to 87 MPa.   
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Table 4.1:  Unconfined Compressive Strength of Rock Cores 

Borehole Depth (m) Elevation (m) 
Unconfined Compressive Strength 

(MPa) 

BH10-1 13.4 276.9 87 

BH10-2 

12.4 278.0 33 

13.3 277.1 17 

14.5 275.9 34 

4.3 GROUNDWATER 

The water/ice level in the culvert at the inlet (west side) was observed at about 0.6 m above the 

invert.  The outlet water level could only be estimated due to snow cover. 

The embankment fill at this site appears to have been placed on native soils (see Photos 3 and 

6 in Appendix A).  Therefore, the groundwater elevation should be assumed to correspond to 

the water level within the culvert which was observed to be near elevation 284.5 on the south 

and 284.0 m at the north end at the time of the investigation.   

Fluctuations in the groundwater and culvert water level due to seasonal variations or in 

response to a particular precipitation event should be anticipated.   
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Drawing No. 1 – Borehole Location Plan and Soil Strata 
Site Photos 
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Photo No. 1:  BH10-1 looking north. 

 

 

Photo No. 2:  Highway 17 looking northbound from culvert.  
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Photo No. 3:  East side of culvert and embankment. 

 

Photo No. 4:  East embankment looking north. 
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Photo No. 5:  East end of existing culvert at 19+940.  

 

 

 

Photo No. 6:  West end of existing culvert at 19+940.  
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Photo No. 7:  West end of existing culvert at 19+940.  
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Photo No. 1:  BH10-1 (a). 

 

 
 

 

Photo No. 2:  BH10-1 (b). 
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Photo No. 3:  BH10-2 (a). 

 
 

 

Photo No. 4:  BH10-2 (b). 
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