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FOUNDATION INVESTIGATION REPORT
For

Pineridge Road Underpass
WP 351-00-01, Site 44-405

G.W.P. 293-97-00
District 52 Township of McDougall

Highway 69
Nobel, Ontario

1. INTRODUCTION

This report summarizes the results of the foundation investigation carried out for construction of

the proposed Highway 69 underpass at Pineridge Road in Parry Sound (Nobel), Ontario.  The

investigation was carried out for McCormick Rankin Corporation (MRC) on behalf of the Ministry

of Transportation of Ontario (MTO).

The new alignment of Highway 69 will cross under Pineridge Road at approximate

Station 19+000, Highway 69 chainage.

This report pertains to the proposed structure and approaches within 20 m of the abutments,

between approximate stations 9+940 and 10+060, Pineridge Road chainage.

2. SITE DESCRIPTION

The site is located about 6.5 km north of Parry Sound in the Town of Nobel and about 350 m east

of the existing Highway 69 alignment.  The proposed underpass will provide a grade separation

between new Highway 69 and the existing Pineridge Road.  At the underpass, Highway 69 will run

north south.
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The structure location is presently an existing two-lane municipal road with residences to the north

and wooded area to the south.  The ground surface rises gently from west to east.  Bedrock

outcrops are evident immediately to the north and 30 m to the south of the underpass site.

The area is part of the Precambrian Laurentian peneplane.  In general, the topography is relatively

flat but quite irregular in detail with many small lakes separated by rocky ridges.  The soil cover in

the region is typically shallow, but can vary substantially in thickness over short distances. Swamp

environments have developed in areas of poor drainage.

The bedrock formations are of Precambrian age and are largely composed of veined, banded,

and homogeneous pink and grey gneisses produced by injection and granitization of metamorphic

gneisses of various types.

3. INVESTIGATION PROCEDURES

The field work was carried out during the period August 9 to 14, 2001 and comprised twenty

boreholes advanced to refusal on bedrock/probable bedrock at depths of 0.10 to 5.75 m at the

locations shown on Drawing ST2-1.  Eighteen boreholes were drilled at the locations of the

proposed abutments and centre pier; two boreholes were drilled in the embankment approaches

some 20 m beyond the abutments.  The bedrock was proven by coring below the soil/bedrock

interface in two boreholes located at opposite corners of each of the foundation elements.  These

cores were 3.05 to 3.60 m long, and extended to a maximum depth of 8.40 m below existing

grades.

McCormick Rankin Corporation staked out the alignment of the abutments and centre pier.  Peto

MacCallum Ltd. selected the location of the boreholes.  The ground surface elevations of the

boreholes were determined by Peto MacCallum Ltd. and referred to a geodetic benchmark

provided by McCormick Rankin Corporation.
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The boreholes were advanced using continuous flight hollow stem augers through the soil cover

and NQ rotary diamond drilling into the bedrock.  The holes were advanced with a truck-mounted

CME-75 drill rig, supplied and operated by a specialist drilling contractor, working under the

full-time supervision of a member of our engineering staff. 

The groundwater conditions in the boreholes were closely monitored during the course of the field

work.

The recovered soil and rock core samples were returned to our laboratory for detailed visual

examination, classification and moisture content determination.  Grain size distribution analyses

were conducted on three representative samples and compressive strength testing of three rock

core specimens was carried out.

4. SUMMARIZED SUBSURFACE CONDITIONS

Reference is made to the appended Record of Borehole sheets and Table I for details of the

subsurface conditions including soil classifications, inferred stratigraphy, rock core descriptions,

natural moisture content determinations, results of grain size analyses and groundwater

observations.  The results of the laboratory grain size analyses are also shown on Figures 1

and 2; the rock core unconfined compressive strength test results are provided in Section 4.6 of

this report.  Stratigraphic profiles prepared from the borehole data are presented on

Drawing  ST2-1.

The stratigraphy revealed in the boreholes generally comprised a surficial asphalt pavement or a

shallow layer of topsoil overlying discontinuous silty sand, fine to medium sand, and localized silty

sand till deposits.  Cobbles and/or boulders were detected in the sandy soil in some boreholes.

The soils overlaid bedrock/probable bedrock in all boreholes. The strata encountered are

described below.
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4.1 Pavement Structure

The pavement structure was encountered in the boreholes drilled on Pineridge Road.  It

typically ranged in thickness from 900 to 1500 mm and comprised 50 to 100 mm of

asphalt over 800 to 1450 mm of sand and gravel.  In borehole ST-20 the pavement was

2.45 m thick. Cobbles/boulders were noted within the granular material in some boreholes.

The pavement was constructed on probable bedrock at the west approach embankment,

borehole ST2-19 and west abutment, borehole ST2-3.

4.2 Fill

Loose to compact silty sand some gravel and local organics was encountered on the north

end of the proposed east abutment, in boreholes ST2-13 and 14.  Borehole ST2-13 was

terminated on cored bedrock at 0.95 m depth, elevation 212.50.  Borehole ST2-14 was

terminated at 1.50 m depth due to underground service clearance limitations.  Water

content determinations ranged from 1 to 18%, indicating damp to wet conditions.

4.3 Topsoil

Topsoil was encountered at the surface north of the road pavement, in boreholes ST2-1,

2, 4, 14, and 16.  The topsoil was 100 to 250 mm thick and extended to probable bedrock

in borehole ST2-1.

4.4 Silty Sand/Sand

A discontinuous layer of loose to dense, typically compact, cohesionless silty sand and

sand with varying amounts of silt, gravel and clay was encountered at the surface in

boreholes ST2-7 and ST2-8, and below the pavement and topsoil units in the other

boreholes. Cobbles/boulders were identified in the silty sand/sand units in some
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boreholes.  The silty sand/sand layers extended to 0.40 to 5.75 m depth and covered

bedrock/probable bedrock.  The grain distribution of a representative sample of the fine to

medium sand is provided on Figure 1.  Natural moisture content determinations in these

materials ranged from 8 to 22%, indicating moist to wet conditions.

4.5 Glacial Till

Glacial till consisting of cohesionless compact silty sand and sand with some silt, trace of

clay and variable gravel content was encountered in boreholes ST2-6 (west abutment) and

ST2-9 (centre pier).  The till extended to 2.00 and 2.20 m depths, elevations 211.25 and

212.35, respectively and mantled probable bedrock.  The grain size distribution of two

samples of this material is shown on Figure 2.  Natural moisture content determinations of

8 to 14% indicated moist conditions.

4.6 Bedrock

Bedrock/probable bedrock was encountered at all borehole locations at depths of 0.10 to

5.75 m and proven by coring 3.05 to 3.60 m below the soil/bedrock interface in two

boreholes located at opposite corners of each abutment and the centre pier

(boreholes ST2-2 and 5 at the west abutment, ST2-7 and 12 at the centre pier and ST2-13

and 18 at the east abutment).  These boreholes extended to depths of 3.95 to 8.40 m

below the ground surface.
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The interface between the soil and bedrock/probable bedrock was encountered at the

following depths and elevations:

ELEVATION DEPTH
(m)LOCATION

LOWEST HIGHEST MINIMUM MAXIMUM

RELEVANT
BOREHOLES

West Approach 211.45 1.05 ST2-19

West Abutment 211.20 213.00 0.10 2.00 ST2-1 to 6

Centre Pier 209.60 213.90 1.25 4.80 ST2-7 to 12

East Abutment 210.15 212.50 0.95 3.50 ST2-13 to 18

East Approach 207.65 5.75 ST2-20

The soil/bedrock interface generally follows the longitudinal ground surface topography.

The interface generally slopes from north to south with relief of about 2 m at the

abutments and 4 m at the centre pier.

It is noteworthy, however, that bedrock was encountered at depths of 1.25 to 2.20 m,

elevations 212.35 to 213.90 in five of the six holes drilled at the centre pier.  

The bedrock consists of granitic gneiss and pegmatite.  Core recovery ranged from 70 to

100%.  The RQD of the rock typically ranged from 57 to 100%, indicating fair to excellent

quality.  The initial 0.65 and 0.86 m long sections of two cores (boreholes ST2-2 and 12)

had an RQD of 44%, indicating locally poor quality.  The RQD of a 0.15 m long core

section in borehole ST2-13 was 0% and is not considered to be representative of the

bedrock quality due to equipment malfunction.  A detailed description of the rock cores

recovered from the boreholes is provided on attached Table I.
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The results of unconfined compressive strength tests of selected core samples were as

follows:

BOREHOLE
NO.

SAMPLE
NO.

DEPTH
(m)

UNIT WEIGHT
(kN/m3)

COMPRESSIVE
STRENGTH

(MPa)
ST2-5 5 3.5 27.2 81.0

ST2-12 8 8.0 25.7 47.0

ST2-18 5 5.0 26.0 109.3

4.7 Groundwater

Groundwater was not observed in most boreholes during drilling.  Groundwater was noted

in five boreholes at the depths and elevations summarized in the following table.

LOCATION BOREHOLE
NO.

DEPTH
(m) ELEVATION

West Approach ST2-19 No free water -

West Abutment ST2-5 1.20 211.80

Centre Pier ST2-12 2.45 211.95

East Abutment ST2-17 2.75 211.05

East Approach ST2-20 4.10 209.30

The groundwater is perched in the sandy soils above the bedrock surface.  Groundwater

levels at the site are subject to seasonal fluctuations and rainfall patterns.
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ROCK CORE DESCRIPTION
PINERIDGE ROAD UNDERPASS

WP 351-00-01, SITE 44-405
G.W.P. 293-97-00

DISTRICT 52, TOWNSHIP OF McDOUGALL
HIGHWAY 69

NOBEL, ONTARIO

Originated: FP
Compiled: RS/JW
Checked: CN

CORE RECOVERY CORE DESCRIPTION
HOLE
NO.

RUN
NO.

DEPTH
(m)

RECOVERY
%

RQD
%

DEPTH
(m)

DESCRIPTION

ST2-2 2 0.75 – 1.40 75 44
3 1.40 – 2.90 98 95
4 2.90 – 3.95 100 99

0.75 – 3.95 GRANITIC GNEISS: grey; medium to coarse crystalline; medium
strong to strong; unweathered; moderately spaced flat to dipping
partings; smooth to rough planar; tight; poor to excellent quality.

ST2-5 3 1.80 – 3.04 90 71
4 3.04 – 3.25 100 100
5 3.25 – 4.54 100 100
6 4.54 – 5.00 100 100

1.80 – 5.00 GRANITIC GNEISS: pink and grey; medium to coarse crystalline;
medium strong to strong; slightly to unweathered; close to
moderately spaced flat to vertical partings; smooth to rough
undulating planar; tight; fair to excellent quality.

ST2-7 3 1.25 – 2.76 93 85

4 2.76 – 4.30 99 98

1.25 – 4.30 GRANITIC GNEISS: pink, green to black; medium to coarse
crystalline; medium strong to strong; unweathered; moderately
spaced dipping to vertical partings; smooth to rough undulating
planar; no water recovery after 2.65 m; good to excellent quality.

ST2-12 5 4.80 – 5.66 71 44 4.80 – 5.65 GRANITIC GNEISS: pink and green; fine to medium crystalline;
medium strong to strong; slightly weathered to unweathered; closely
spaced dipping to vertical partings; smooth planar; oxidized; poor
quality.

6 5.66 – 6.09 100 97
7 6.09 – 7.62 97 68
8 7.62 – 8.40 97 57

5.65 – 8.40 PEGMATITE: pink and grey; coarse crystalline; medium strong to
strong; slightly weathered to unweathered; close to moderately
spaced flat to vertical partings; smooth to undulating planar; tight;
fair to excellent quality.
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ROCK CORE DESCRIPTION
PINERIDGE ROAD UNDERPASS

WP 351-00-01, SITE 44-405
G.W.P. 293-97-00

DISTRICT 52, TOWNSHIP OF McDOUGALL
HIGHWAY 69

NOBEL, ONTARIO

Originated: FP
Compiled: RS/JW
Checked: CN

CORE RECOVERY CORE DESCRIPTION
HOLE
NO.

RUN
NO.

DEPTH
(m)

RECOVERY
%

RQD
%

DEPTH
(m)

DESCRIPTION

ST2-13 2 0.95 – 1.75 93 70 0.95 – 2.20
3 1.75 – 1.90 70 0

PEGMATITE: pink and grey; coarse crystalline; medium strong to
strong; slightly weathered to unweathered; closely spaced flat
partings; smooth planar; tight; very poor to fair quality.

4 1.90 – 3.42 88 87 2.20 – 4.35
5 3.42 – 4.35 89 89

GRANITIC GNEISS: pink and green; medium to coarse crystalline;
slightly weathered to unweathered; vertical to dipping partings;
smooth to rough planar; oxidized to tight; good quality.

ST2-18 4 3.50 – 4.67 83 73 3.50 – 6.65
5 4.67 – 6.19 100 100
6 6.19 – 6.65 92 67

GRANITIC GNEISS:  pink, grey; medium to coarse crystalline;
medium strong to strong; slightly weathered to unweathered; close
to moderately spaced flat partings; smooth planar; tight to oxidized;
fair to excellent quality. Pegmatite zone near bottom of core.
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