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1.0 INTRODUCTION

DST Consulting Engineers Inc. (DST) has been retained by JMC Transportation Group to conduct
foundation investigations at nine locations for the proposed embankment widening for the passing
lanes of Highway 17 and a culvert extension in the Townships of Head and Rolph. This report

summarizes the factual information for one of these sites.

Authorization to proceed with this work was received from JMC Transportation Group. This work
was carried out as part of their Total Project Management for the Ministry of Transportation of

Ontario (MTO) under G.W.P. 392-98-00.

The project is located on Highway 17, from 6.2 km west of Renfrew County, Road 635, casterly 18.6
km. As part of this project, itis proposed to construct one new east bound passing lane from Station
28+250 to Station 30+850, Twp of Head, one new west bound passing lane from Station 29+120
Twp of Head to Station 12+250 Twp of Rolph and to extend the Colton Creek culvert. Within the
alignment for the passing lanes, Detailed Foundation Investigation is required at nine locations for
embankment widening and for a culvert extension, The specified locations for detailed foundation

design are as follows:

Township of Head Station 28+475 to 28+700
Township of Head Station 28+175 to 29+350
Township of Head Station 30+025 to 30+150
Township of Head Station 30+450 to 30+600
Township of Head Station 304750 to 31+100
Township of Rolph Station 10+400 to 10+675
Township of Rolph Station 11+250 to 11+550
Township of Rolph Station 11+725 to 114825
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Township of Rolph Station 124050 to 12+250

At the proposed passing lane locations, the through lanes and the passing lanes will be 3.75 m
wide. Shoulder widths at the passing lanes will be 3.0 m on the side of the new passing lane and
2.3 m on the opposite side. The shoulder rounding on the side of the new passing lane will be

1.0m,

This report addresses the field investigation and laboratory testing program for the proposed
widening at the Township of Head, Station 30+025 to 30+150, as defined by the Ministry as the

Foundation Investigation Report.
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2.0 SITE DESCRIPTION

Along this section of highway under investigation for the proposed widening, the existing highway

embankment varies in height from approximately 2 m to 8 m within the proposed construction.

The north side of the embankment alongside the guardrail is very steep at mid-section and gradual
at both the west and east ends, and is covered with shot rock. The embankment is tree covered
located approximately 4 m north of the guardrail. Generally, the surface runoff from the highway
flows down along the embankment slope. It appears that the surface water from the westerly most
point of the study area (at the west-most point of the guardrail} flows southeast, and the surface
water from the east of the study area (at the east-most point of the guardrail) flows northwest, which

would indicate the total surface water converges and flows in a northward direction.

A picture of the site taken from Station 304150 looking west is shown below.

S =
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3.0 INVESTIGATION PROCEDURES AND LABORATORY TESTING

Site work was carried out between November 15 and December 20, 2004 utilizing a CME 750 drill
rig equipped for geotechnical drilling and operated by DST, and an excavator operated by a local

contractor. Eight testholes were put down to depths ranging between 0.6 to 2.3 m.

Testhole locations and a stratigraphic profile and section are shown on the Borehole Location Plan,
Drawing No. 1. Boreholes 28 and 29 are located in the shoulder of the roadway while Testpits 68A
to 73 are located between the toes of the existing and proposed embankments. The boreholes
were advanced with hollow stem augers to auger refusal at 0.75 m below existing grade. Numerolis
attempts were unsuccessful in penetrating the rockfill. The testpits were terminated on bedrock at

depths varying between 0.6 and 2.3 m below existing grade (elevation180.5 m to 184.7 m).

Soil samples at the borehole locations were obtained from the auger flights. Borehole Logs are
presented as Enclosures 1 and 2. Atthe testpit locations, representative disturbed samples were
obtained from the backhoe bucket and/or the walls of the testpit at reguiar intervals. The in situ
characteristics of the soil were estimated using a static cone penetration test (CPT). Acone shaped
probe is advanced through the soil and the force required to push the cone is measured with a load
cell. At the testpit locations, hand operated equipment was used which is limited to a maximum

penetration resistance of approximately 2000 kPa. Thisis indicative of a soif with relative density of

compact.

Ground surface elevations at the borehole locations were surveyed by DST and referenced to the
highway centreline at Station 30+100. The elevation of the centreline was taken as 189.876 m from

K Smart Associates Limited's survey of the site.
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The fieldwork was supervised on a full-time basis by DST personnel who located the boreholes in
the field, supervised the drilling, sampling and in-situ testing, and logged the boreholes. The soil
samples were identified in the field, placed in labelled containers and transported to DST's

laboratory in Thunder Bay for further analysis.

Classification and index tests were subsequently performed in the laboratory on sampies collected
from the boreholes to aid in the selection of engineering properties. Laboratory tests included
natural moisture contents and gradation analyses. Laboratory test resuits are presented on the
Borehaole Logs and Enclosure 9. Where samples were non-plastic, grainsize analyses were carried
out above the 0.075 mm sieve which is adequate for the purposes of soil classification and
assessment of frost susceptibility. Other analyses of the finer fractions of non-plastic soils were not

carried out given that soil permeability estimates were not required.
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4.0 DESCRIPTION OF SUBSURFACE CONDITIONS

4.1 Northern Ontario Engineering Geoloqgy Terrain Study

The Quatemnary and bedrock of the area under investigation as reported by John F. Gartner and
P.F. VanDine in the Northern Ontario Engineering Geology Tetrain Study 103, Deep River Area
(NTS31K/SW) District of Nipissing and County of Renfrew consists of a discontinuous veneer of
ground moraine tilt over the bedrock. During deglaciation, a number of glaciofluvial deposits were
formed (Chapman 1975). Precambrian rocks of the Grenville Structural Province underlie the Deep
River map area. The oldest and most abundant rocks of the metamorphic complex are
metasediments derived largely from siliceous sandstone and sillstones. These metasediments

consist of a variety of gneisses and can be found throughout most of the map area.

The mapping associated with the above report indicates that the soil, topography and drainage

generally consists of sand and gravel outwash plain with moderate local relief and dry.

4.2 Field Observations

The generalized stratigraphy of the site based on the testpit locations off the highway consist of
topsoil overlying sand and silt. All testpits were terminated on bedrock varying between 0.6 m and

2.3 m below existing grade.

4.3 Embankment Fill

Penetration through the embankment fill was not achieved. Auger refusal occurred at Boreholes 28
and 29 at 0.75 m in rockfill. The base material of sand and gravel is 0.35 to 0.37 m in thickness.

From the cross sections of the site the embankment height varies from 2.6 t0 8.8 m.
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4.4 Organics
A layer of topsoil, 0.2 m in thickness, exists at surface atall testpitlocations. The surface elevations

of the testpits vary between 181.2 m and 189.8 m.

4.5_Sand and Silt

From beneath the topsoil noted above, a sand and silt exists to the bedrock at between 0.7 and 2.3
m below existing grade. Gradation analyses conducted on representative samples retrieved from
the field investigation at Testpits 68A, 70 and 72 indicate 0 to 2% gravel content, 42% to 45% sand

and 55% to 58% silt (Enclosure 9). The cone penetration test (CPT) results (greater than 2000 kPa)

generally indicate a compact state of denseness.

4.6 Bedrock

At testpit locations the bedrock was visually identified and varies between elevations 180.5 m to
184.7 m.

4.7 _Groundwater

All testpits were dry on completion. The groundwater design level should be taken at 1 m below

surface.

Groundwater leveis may fluctuate seasonally and in response to climatic conditions.
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5.0 LIMITATIONS OF REPORT

A description of limitations which are inherent in carrying out site investigation studies is given in

Appendix “A”, and this forms an integral part of this report.

For DST CONSULTING ENGINEERS INC.

Frepared by: Reviewed by:

R.F. Crowley, P. Eng. Mike Fabius, P. Eng.
Sr. Project Engineer Principai

RFC:dm
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LIMITATIONS OF REPORT
GEOTECHNICAL STUDIES

The data, conclusions and recommendations which are presented in this report,
and the quality thereof, are based on a scope of work authorized by the Client.
Note that no scope of work, no matter how exhaustive, can identify all conditions
below ground. Subsurface and groundwater conditions between and beyond the
testholes may differ from those encountered at the specific locations tested, and
conditions may become apparent during construction which were not detected
and could not be anticipated at the time of the site investigation. Conditions can
also change with time. It is recommended practice that DST Consulting
Engineers be retained during construction to confirm that the subsurface
conditions throughout the site do not deviate materially from those encountered
in the testholes. The benchmark and elevations used in this report are primarily
to establish relative elevation differences between the testhole locations and
should not be used for other purposes, such as grading, excavation, planning,
development, ate.

The design recommendations given in this report are applicable only to the
project described in the text and then only if constructed substantially in
accordance with details stated in this report. Since all details of the design may
not be known, we recommend that we be retained during the final stage to verify
that the design is consistent with our recommendations, and that assumptions

made in our analysis are valid.

Unless otherwise noted, the information contained herein in no way reflects on
environmental aspects of either the site or the subsurface conditions.

The comments given in this report on potential construction probiems and
possible methods are intended only for the guidance of the designer. The
number of testholes may not be sufficient to determine all the factors that may
affect construction methods and costs, e.g. the thickness of surficial topsoil or fill
layers may vary markedly and unpredictably. The contractors bidding on this
project or undertaking the construction should, therefore, make their own
interpretation of the factual information presented and draw their own conclusion
as to how the subsurface conditions may affect their work.

Any results from an analytical laboratory or other subcontractor reported herein
have been carried out by others, and DST Consulting Engineers Inc. cannot

warranty their accuracy.  Similarly, DST cannot warranty the accuracy of
information supplied by the client.
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EXPLANATION OF TERMS USED IN REPORT
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