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FOUNDATION INVESTIGATION REPORT 

HIGH-OCCUPANCY TOLL AND 
HIGH-OCCUPANCY TOLL HMS SIGN SUPPORTS 

HIGHWAY 427 REHABILITATION 
FROM FASKEN DRIVE TO FINCH AVENUE 

TORONTO, ONTARIO 
G.W.P. 202-95-00 

 
 

GEOCRES No. 30M12-407 
  

 
PART 1  FACTUAL INFORMATION 

 
 

1.0 INTRODUCTION 
 
This report presents relevant factual data from previous foundation investigations for the 

detailed design of High-Occupancy Toll (HOT) and High-Occupancy Toll HMS (HOT 

HMS) sign supports.  The sign supports will be located at specific locations along 

Highway 427, from Fasken Drive to Finch Avenue in Toronto, Ontario.  This project is a 

part of the overall project for the rehabilitation of Highway 427.   

Thurber has been retained by SNC-Lavalin Inc. (SLI) to carry out this study under the 

Ministry of Transportation Ontario (MTO) Agreement No. 2014-E-0060-03. 

The purpose of this investigation was to review available subsurface information near the 

proposed locations of the HOT and HOT HMS sign supports and, based on this data, to 

provide borehole location plans, records of boreholes, and a written description of the 

subsurface conditions.   

For preparation of this report, reference has been made to previous reports listed as 

follows:  

• Foundation Investigation Report, Highway 427 Widening From Fasken Drive To 

Steeles Avenue, High Mast Lighting Poles, Overhead Sign Supports, Toronto, 
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Ontario, G.W.P. 202-95-00, Geocres No. 30M12-291, File 19-92-70, dated March 

12, 2010 (Reference 1). 

• Engineering Materials Office, Foundation Design Section, report titled “High Mast 

Lighting, Hwy. 427 from Campus Rd./Fasken Dr. to Steeles Avenue”, W.P. 615-

89-00, Dist. 6, Geocres No. 30M12-224, dated January 25, 1995 (Reference 2).  

• Foundation Investigation Report titled “Highway 427 Overpass Widening at 

Fasken Drive/Campus Road”, W.P. 187-94-01/02 and 273-66, Site 37-0986, 

Central Region, Geocres No. 30M12-227, dated March 3, 1972 (Reference 3).  

• F.T.M.S. – Overhead Signs, Highway 427 SB to Turning Roadway Over Highway 

409, Engineering Materials Office, Foundation Design Section, W.P. 48-71-22, 

District 6, Toronto, Geocres 30M12-206. (Reference 4). 

• Foundation Investigation Report for The Proposed Underpass Structure at the 

Crossing of Highway 427 and Rexdale Blvd. Borough of Etobicoke, County of 

York, District No. 6, Toronto”, W.O. 72-11024, W.P. 126-60, Site 37-982, 

Geocres No. 30M12-061. (Reference 5).  

 

2.0 SITE DESCRIPTION 
 
Eight (8) HOT sign supports and three (3) HOT HMS sign supports are to be located at 

the median of the northbound and southbound lanes, along the alignment of the 

proposed Highway 427 between Fasken Drive and Finch Avenue in Toronto, Ontario. 

The land usage adjacent to this section of Highway 427 is generally a combination of 

commercial, industrial and residential. 

The project area is located within the physiographic region known as the South Slope 

which is comprised predominantly of the Halton drift (till).  The Halton till is an 

interbedded complex of clayey silt to silt till and sand.  This till comprises a slightly 

hummocky till plain, into which the surface watercourses have eroded 10 to 15 m deep 

gullies.  Relatively recent fluvial sediments have been deposited in the gullies.  The 

Halton drift overlies bedrock at depths in the order of 100 m in the vicinity of the project 

area. The bedrock consists of grey shale with hard siltstone and limestone interlayers of 

the Georgian Bay Formation. 
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3.0 SITE INVESTIGATION AND FIELD TESTING 

 
A site investigation was not carried out for the current project as per the direction from 

MTO.  Instead, selected borehole information from previous investigations at the site has 

been used (References 1 to 5).  Table 3.1 indicates the reference boreholes that were 

used to assess the subsurface conditions at the proposed HOT and HOT HMS sign 

support locations.  These are generally the closest available boreholes to each sign 

support.  Since the boreholes were drilled between 1972 and 1994, and there has been 

recent and ongoing reconstruction of the highway and its structures, it is possible that 

the current ground surface elevations may differ and the subsurface stratigraphy may 

include additional fill that is not shown on the reference borehole logs.  The approximate 

locations of the proposed HOT and HOT HMS sign supports, and previously drilled 

boreholes in the vicinity are shown on the Borehole Location drawings in Appendix B.   
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Table 3.1 Proposed HOT and HOT HMS locations and Reference Boreholes 

 

(1) Reference 3 

(2) Reference 2 

(3) Reference 4 

(4) Reference 5 

 
 

4.0 SUBSURFACE CONDITIONS 

Details of the encountered soil stratigraphy from previous investigations are presented 

on the Record of Borehole sheets in Appendix A.  A general description of the 

HOT /  

HOT HMS  

Number 

Station 
Reference 
Borehole 

Ground Surface 
Elevation (m) 

(Year of 
Investigation) 

Reference 
Borehole 

Station/Location 

HMS01 20+209 (NB) 
1,3 

(273-66)1 
165.8 
(1972) 

20+343 
20+347 

TS01 20+913 
2 

(615-89-00)2 
164.5 
(1994) 

20+975 

TS02 21+637 
4 

(615-89-00)2 
166.7 
(1994) 

20+619 

TS03 22+158 
4 

(48-71-22)3 
173.0 
(1988) 

22+233 

HMS02 22+697 (NB) 
6 

(48-71-22)3 
171.1 
(1988) 

22+707 

TS04 22+785 
6 

(48-71-22)3 
171.1 
(1988) 

22+707 

TS05 23+279 
7 

(615-89-00)2 
166.3 
(1994) 

23+231 

TS06 23+821 
1 

(126-60)4 
168.4 
(1972) 

23+857 

TS07 23+975 
7 

(126-60)4 
168.0 
(1972) 

23+902 

TS08 24+475 
11 

(615-89-00)2 
162.1 
(1994) 

24+440 

HMS03 25+045 (SB) 
13 

(615-89-00)2 
162.5 
(1994) 

25+096 
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stratigraphy established at relevant boreholes near the proposed HOT and HOT HMS 

sign supports is presented in the following paragraphs.  The factual data presented in 

the records of boreholes governs any interpretation of the site conditions.  It should be 

noted that the subsurface conditions may vary between and beyond the borehole 

locations.  It is also noted that the quoted depths are referenced to the original ground 

surface at the time of the investigations.      

In general, the subsurface conditions encountered in most boreholes consist of clayey 

silt embankment fill with occasional layers of organics.  Underlying the embankment fill 

or exposed at the original ground surface is an extensive deposit of native, stiff to hard 

clayey silt till containing typically compact to very dense sand and silt interlayers.  

Deposits of native clayey silt to silt were encountered surficially in some boreholes.  It is 

noted that glacial tills inherently contain cobbles and boulders, and could be inferred by 

the refusal ‘N’ values recorded in some boreholes.  Shale bedrock was contacted below 

the clayey silt till and clayey silt in four boreholes at depths ranging from 21.6 m to 26.4 

m (Elevations 144.2 to 142.1), and at 7.1 m (Elevation 155.4) at one location.  

4.1 Embankment Fill 
 
Boreholes 2, 4, 7 (WP 615-89-00), and Boreholes 4, 6 (WP 48-71-22) drilled within the 

project area, along the Highway 427 median, encountered embankment fill consisting of 

brown to grey clayey silt containing some sand and trace gravel.  Layers of organics 

were encountered in two boreholes (4 and 6 from WP 48-71-22). 

The thickness of the embankment fill ranged from 2.1 m to 9.1 m.  The depth to the base 

of the embankment fill ranged from 2.1 m to 9.1 m (Elevations 160.8 to 165.0). 

SPT ‘N’ values recorded in the cohesive embankment fill varied from 10 to 40 (typically 

12 to 23) blows per 0.3 m penetration indicating a stiff to hard consistency.  Lower SPT 

‘N’ values, ranging from 4 to 9 blows per 0.3 m of penetration, indicating firm to stiff 

consistency, were measured in Borehole 7 (WP 615-89-00).  Moisture content measured 

in the embankment fill ranged from 18 percent to 22 percent. 
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4.2 Clayey Silt Till  
 

A clayey silt till deposit with sand and trace to some gravel was encountered surficially in 

Boreholes 1, 3 (WP 273-66) and 1, 7 (WP 126-60), and below the fill or other soils in 

Boreholes 2, 4, 7, 11 (WP 615-89-00) and 4, 6 (WP 48-71-22) at depths generally 

ranging from 2.1 m to 9.1 m.  In Borehole 11 (WP 615-89-00), the clayey silt till was 

contacted below the clayey silt to silt, at 4.4 m depth (Elevation 157.7).  The thickness of 

the clayey silt till, where fully penetrated, typically ranged from 21.6 m to 26.4 m, and 

was 4.2 m in Borehole 11.  The depth to the base of the clayey silt till varied from 21.6 m 

to 26.4 (Elevations 142.1 to 144.2), and at 8.6 m (Elevation 153.5) in Borehole 11. 

Boreholes 2, 4, 7 (WP 615-89-00), and 4, 6 (WP 48-71-22) were terminated within the 

clayey silt till at depths ranging from 9.4 m to 12.6 m (Elevations 154.1 to161.5).  SPT ‘N’ 

values ranged from 11 blows per 0.3 m penetration to greater than 100 blows for less 

than 0.3 m of penetration, indicating a stiff to hard consistency.  Glacial tills inherently 

contain cobbles and boulders.  Moisture content measured in the clayey silt till ranged 

from 8 percent to 19 percent, and occasionally up to 28 percent. 

 

4.3 Clayey Silt to Silt  
 

Layers of clayey silt to silt were contacted surficially in Boreholes 11 and 13 (WP 615-89-

00).  The combined thickness of the clayey silt to silt layer ranged from 2.9 m to 6.4 m.  

The depth to the base of the clayey silt to silt was 4.0 m and 7.1 m (Elevations 158.1 and 

155.4) in Boreholes 11 and 13, respectively.   

SPT ‘N’ values of the clayey silt to silt ranged from 17 to greater than 100 blows per 

0.3m of penetration indicating a very stiff to hard consistency.  SPT ‘N’ values greater 

than 100 blows for less than 0.3 m of penetration in Borehole 13 inferred the presence of 

cobbles and/or boulders. 

4.4 Silty Sand to Sandy Silt Interlayers 
 
Interlayers of silty sand to sandy silt were encountered in Boreholes 1, 7, 11 and 13 (WP 

126-00 and WP 615-89-00) at various depths ranging from 1.4 m to 15.2 m.  The 

thickness of these interlayers ranged from 0.4 m to 9.1 m.  The depths to the base of the 
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silty sand and sandy silt layers varied from 2.5 m to 22.1 m (Elevations 145.9 to 156.6).  

Borehole 11 was terminated within the layer of sandy silt, at 9.6 m (elevation 152.5). 

SPT ‘N’ values measured in the cohesionless layers generally ranged from 13 to 58 

blows per 0.3 m of penetration, indicating a compact to very dense state.  An SPT ‘N’ 

value of 147 blows per 0.3 m of penetration, indicating a very dense condition, was 

measured at approximate Elevation 146.3 in Borehole 7 (WP 126-60), drilled near 

Station 23+902.  A moisture content measured in a sandy silt to silty sand sample was 

17%. 

 
4.5 Shale Bedrock 
 
Shale bedrock was encountered or inferred in five boreholes drilled in proximity to the 

proposed HOT and HOT HMS sign supports at the following depths and elevations: 

Table 4.1 Bedrock depths and elevations 

(1) Reference 3 

(2) Reference 2 

(3) Reference 5 

 

 

4.6 Groundwater Conditions 
 
The water levels measured in the open boreholes drilled during the previous 

investigations are summarized below.  

 

HOT/HOT HMS  
Number and 

Station 

Reference 

Borehole 

Borehole 
Approx. 
Station 

Bedrock 
depth (m) 

Bedrock 
Elevation 

(m) 

HMS01 
20+209 (NB) 

1,3 
(273-66)1 

20+343 
20+347 

21.6 to 22.3 
144.2 to 
144.0 

TS06 
23+821 

1 
(126-60)3 

23+857 
26.4 

(inferred) 
142.1 

(inferred) 

TS07 
23+975 

7 
(126-60)3 23+902 25.5 142.5 

HMS03 
25+045 (SB) 

13 
(615-89-00)2 

25+096 7.1 155.4 
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Table 4.2 Water Level Measurements in Open Boreholes 

(1) Reference 3 

(2) Reference 2 

(3) Reference 4 

(4) Reference 5 

 

Based on the observations in the open boreholes, the water level varies between 0.3 m 

and 9.8 m depth below the original ground surface (Elevations 158.8 to 168.1).  It should 

be noted that these are very short term observations and groundwater levels are subject 

HOT/HOT 

HMS  

Number 

Station 
Reference 

Borehole 
Date Depth (m) 

Elevation 

(m) 
Comments 

HMS01 
20+209 

(NB) 
1,3 

(273-66)1 

February 
1972 

0.5 to 0.9 165.3 - 

TS01 20+913 
2 

(615-89-00)2 
August 
1994 

- - 
Borehole 

Caved-in at 
2.4 m 

TS02 21+637 
4 

(615-89-00)2 
July 
1994 

7.9 158.8 - 

TS03 22+158 
4 

(48-71-22)3 

March 
1988 

9.5 163.5 - 

HMS02 
22+697 

(NB) 
6 

(48-71-22)3 

March 
1988 6.2 164.9 - 

TS04 22+785 
6 

(48-71-22)3 

March 
1988 6.2 164.9 - 

TS05 23+279 
7 

(615-89-00)2 
August 
1994 

0.7 165.6 - 

TS06 23+821 
1 

(126-60)4 
March 
1972 

0.3 168.1 - 

TS07 23+975 
7 

(126-60)4 
March 
1972 

0.8 167.2 - 

TS08 24+475 
11 

(615-89-00)2 

August 
1994 2.4 159.7 - 

HMS03 
25+045 

(SB) 
13 

(615-89-00)2 

August 
1994 2.0 160.5 - 
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to seasonal fluctuations, severe climatic events and site alterations resulting from 

construction activities.   

 

5.0 MISCELLANEOUS 
 

Interpretation of the subsurface data and preparation of this report were carried out by                     

Ms. Rocio Palomeque Reyna. 

The report was reviewed by Dr. Sydney Pang, P.Eng., and Dr. P.K. Chatterji, P.Eng., a 

Designated Principal Contact for MTO Foundations Projects. 
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