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FOUNDATION INVESTIGATION REPORT
HIGHWAY 17

CPR OVERHEAD BRIDGE AT ROSSPORT

DISTRICT OF THUNDER BAY, ONTARIO

G.W.P. 6103-10-00, Site No. 48C-24
Geocres Number: 42D-28

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of a proposed replacement of the existing bridge which carries Highway 17 over the CP tracks
at Rossport. The bridge is located approximately 300 m west of Main Street in the Rossport
Community, District of Thunder Bay, Ontario.

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, stratigraphic
profile and 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 McCormick Rankin (MRC), under the
Ministry of Transportation Ontario (MTO) Agreement Number 6010-E-0011.

In the preparation of this report and in addition to the boreholes drilled under the current
assignment, reference has been made to information on subsurface conditions contained in a
previous foundation report. The title of this report is listed as follows:

e Foundation Investigation Report, C.P.R. Overpass, T.C.H. #17, Revised Location,
Rossport, Geocres 58-F-277C, prepared by Trow, Soderman and Associates, dated
May 26, 1958.

THURBER
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2 SITE DESCRIPTION

The site of this investigation is located at the crossing of Highway 17 over CP tracks,
approximately 300 m west of Main Street in the Community of Rossport, Thurder Bay District,
Ontario. At present, the highway crosses the railway tracks on a skewed three-span structure
supported on two abutments and two piers. Each span is 19.8 m long. The total length of the
bridge is 59.4 m and the width is 10.3 m. The existing embankment heights are approximately
5.0 m to 9.0 m for the west approach and 10.0 m to 15.0 m at the east approach.

The area surrounding the bridge site generally slopes gently towards the eastsouth. The
immediate areas to north and east of the site are treed. Bedrock outcrops are present on the west
side of the bridge. Cobbles, boulders and/or rockfill were observed on the embankment slope
surface during the field investigation. Lake Superior is located approximately 200 south from the

existing bridge.
Photographs in Appendix D show the general nature of the site.

The site lies within the physiographic region known as the Wabigoon Subprovince of the Superior
Province of the Canadian Shield. The region is characterized by granite rocks. Locally, a sand

layer was encountered above the bedrock.

3  SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing for this project were carried out from May 23 to 31, 2012
and consisted of drilling and sampling ten boreholes (numbered RPT-01 to RPT-10) through the
existing highway embankment in the area of the existing and proposed west and east approaches
and abutments. Four test pits (numbered TP-01 to TP-04) were conducted along the toe of the
existing west embankment (at railway track level between the existing west abutment and the west
pier), to establish the depth to bedrock.

Initially, both a three span and a single span bridge replacement were considered at this site. The
field investigation was completed for a three span option.

Boreholes RPT-01 and RPT-10 were drilled near the west and east approaches and terminated at
9.1 m and 9.8 m depth (elevations 199.6 and 193.7), respectively. Boreholes RPT-02, RPT-03,
RPT-08 and RPT-09 were drilled near the existing west and east abutments and extended to 7.9 m
to 16.2 m depth (elevations 188.5 to 200.1). Boreholes RPT-04, RPT-05, PRT-06 and RPT-07
were drilled near the location of the proposed piers for the three span option and near the location
of the new east and west abutments and terminated at depths ranging from 9.9 m to 17.5 m
(elevations 188.4 to 197.6).

Bedrock was proved in Boreholes RPT-02 to RPT-05, RPT-07 and RPT-08 by NQ size diamond

coring,.
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Test pits excavated along the toe of the existing west embankment were terminated on bedrock at
0.6 m and 0.8 m depth. Bedrock was exposed at one test pit location.

Records of boreholes drilled during the current investigation are included in Appendix A.

Records of Boreholes drilled during the previous investigation (Geocres 58-F-277C) and their
respective laboratory test results are enclosed in Appendix C.

The approximate locations of the boreholes are shown on the attached Borehole Locations and
Soil Strata Drawing in Appendix E. The coordinates and elevations of the boreholes are listed on
the drawings and are presented on the individual Record of Borehole Sheets in Appendix A.
MRC provided plan drawings to obtain the co-ordinates and the ground surface elevations for the

boreholes.

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

drilling.

The drilling was carried out from the highway grade using a CME 55 truck-mounted drill rig.
NW casing was used to advance the boreholes through the soils and NQ coring methods were
used to advance the boreholes through the cobbles and boulders encountered in the highway
embankment fill and through the bedrock. Soil samples were obtained at selected intervals using

a split spoon sampler in conjunction with Standard Penetration Testing (SPT).

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

All rock cores were logged, and the Total Core Recovery (TCR), Rock Quality Designation
(RQD) and the Fracture Indices (FI) were determined.

Two standpipe piezometers consisting of 19 mm PVC pipe with slotted screen and enclosed in
filter sand were installed at this site to permit longer term groundwater level monitoring. The
boreholes were backfilled with bentonite holeplug in general accordance with O.Reg. 903 upon
completion. The location and completion details of the piezometer and boreholes are presented in
Table 3.2. The piezometers were decommissioned on July 24, 2012 in accordance with
O.Reg. 903.
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Table 3.2 — Borehole Abandonment Details

Borehole/ Piezometer
Location T x Tip Depth/ Abandonment Details
est pit 2
Elevation (m)
West . Borehole backfilled with bentonite from
approach RPT-01 | None installed 9.1 m to 0.1 m, then asphalt to surface.
Sand from 7.9 m to 5.9 m, bentonite
Existing RPT-02 7.9/200.1 holeplug from 5.9 m to 2.0 m, sand from
west 2.0 m to 0.4 m, then asphalt to surface.
abutment RPT-03 | None installed Borehole backfilled with holeplug from 8.1
m to 0.1 m, then asphalt to surface.
Borehole backfilled with holeplug from
RPT-04 None installed | 11.0 m to 7.0 m, concrete from 0.3 m to
Proposed 0.1 m, then asphalt to surface.
west Borehole backfilled with holeplug from
abutment . 9.9 mto 5.7 m. At bridge deck, borehole
RPT-05 None installed backfilled with concrete from 0.3 m to
0.06 m, then asphalt to surface.
Borehole backfilled with holeplug from
. 11.8 mto 5.0 m. At bridge deck, borehole
p RPT-06 | None installed backfilled with concrete to 0.3 m to
roposed
¢ surface.
betas ¢ Borehole backfilled with holeplug from
abutmen RPT-07 N nstalled 17.5 mto 4.8 m. At bridge deck, borehole
) one Instalied | packfilled with concrete from 0.3 m to
0.15m, then asphalt to surface.
Borehole backfilled with holeplug from
Existing RPT-08 None installed | 16.2 m to 0.9 m, concrete from 0.9 m to
east 0.1 m, then asphalt to surface.
abutment Sand from 14.6 m to 12.5 m, holeplug
RPT-09 14.6/190.3 form 12.5 m to 0.3 m, sand from 0.3 m to
0.1 m, then asphalt to surface.
East . Borehole backfilled with holeplug from
approach RPT-10 | None installed 9.8 m to 0.1 m, then asphalt to surface.

4 LABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (VI) and to natural moisture
content determination. Selected samples were also subjected to grain size distribution analyses
(sieve and hydrometer). The results of this testing program are summarized on the Record of
Borehole sheets in Appendix A and shown on the figures contained in Appendix B.

Point load tests were carried out on selected samples of intact bedrock upon arrival at the
laboratory to assist in evaluation of the compressive strength of the bedrock. Results of point load
tests on the rock core samples are included in Appendix B and on the Record of Borehole sheets

in Appendix A.
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5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendix A. Details of the encountered
soil stratigraphy are presented in these sheets and on the “Borehole Locations and Soil Strata”
drawing in Appendix E. 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. It must be recognized that soil conditions may vary between
and beyond borehole locations.

In general terms, the stratigraphy encountered at this site consists of pavement structure overlying
the embankment granular fill. Native sand and gravelly sand were encountered below the east
approach embankment fill. A thin layer of clayey silt was encountered below the sand in one
borehole drilled near the new east abutment. Grey, pink and white granite bedrock as well as
auger refusal on probable bedrock were encountered below the approach fill on the west side of
the CP overhead and below the native layers of sand, gravelly sand and clayey silt on the east side

of the structure.

More detailed descriptions of the individual strata are presented below.

5.1 Pavement Structure

Pavement structure was encountered in all the boreholes at this site, which were drilled
through the existing Highway 17 roadway. The thickness of the asphalt ranged from
50 mm to 88 mm. A layer of concrete ranging from 225 mm to 455 mm in thickness was
encountered below the asphalt in Boreholes RPT-03 to PRT-07, which were drilled
through the bridge deck and approach slabs. The concrete layer was 810 mm thick in
Borehole RPT-08.

Granular fill was encountered below the asphalt and concrete.

5.2 Sand and Sand and Gravel Fill

Fill was encountered below the pavement structure in the boreholes drilled through
Highway 17 embankment, except in Boreholes RPT-04 to RPT-07. These four boreholes
encountered fill which forms the forward slope. Fill was also encountered surficially in
Test pits TP-02 to TP-04, drilled near the toe of the west embankment slope, at the
railway track level, between the existing west abutment and west pier.

The fill comprising the existing highway embankment, consisted of the following distinct

soil layers:

e West approach and west abutment (Boreholes RPT-01 to RPT-05)

Brown sand and gravel fill containing cobbles, boulders, possible rockfill and
trace to some silt and clay. Coring through cobbles and boulders encountered in
the fill was required to advance the boreholes. Boulders and cobbles (and

THURBER
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possible rockfill) are visible near the lower part of the forward and side
embankment slopes, below the existing abutments and along the side
embankment slopes, as shown in photographs in Appendix G. It is not confirmed
whether some rockfill is present in the approach embankment. It must be
recognized that embankment fills are heterogeneous in nature and may contain
obstructions such as cobbles, boulders or rockfill.

Test pits drilled near the west abutment, revealed surficial sand and gravel fill.

e East approach and east abutment (Boreholes RPT-06 to RPT-10)

An upper layer of brown sand and gravel fill was contacted surficially in
Borehole RPT-06 and below the approach slab and asphalt in Boreholes RPT-08
to RPT-10. Below the sand and gravel fill, and surficially in Borehole RPT-07,

sand fill was encountered.

The thickness of the granular fill ranged from 4.7 m to 10.7 m. In Boreholes RPT-04 to
RPT-07, the thickness of the fill varied from 0.8 m to 7.2 m.

In Test pits TP-02 to TP-04, the thickness of the sand and gravel ranged from 0.6 m to
0.8 m.

In Boreholes RPT-02 to RPT-05, drilled near the west abutment, the depth to the base of
the fill ranged from 5.2 m to 7.8 m (elevations 199.7 to 202.9). The depth to the base of
the fill in Boreholes RPT-06 to RPT-09, drilled at the east abutment, varied from 10.7 m
to 12.0 m (elevation 193.1 to 194.2). Boreholes RPT-01 and RPT-10 drilled at the west
and east approaches, were terminated in the granular embankment fill at 9.1 m and 9.8 m
depth (elevations 199.6 and 193.7), respectively.

SPT N-values recorded in the sand and gravel fill at the west abutment generally ranged
from 15 blows per 0.3 m of penetration to 50 blows for not penetration, indicating a
compact to very dense relative density. Only two samples revealed SPT N-values of 8
and 7 blows per 0.3 m of penetration, indicating a loose relative density.

At the east abutment, the SPT N-values are lower. The SPT N-values measured in the fill
in Boreholes RPT-06 and RPT-07, drilled near the forward slope, typically ranged from 0
to 7 blows per 0.3 m of penetration, indicating a very loose to loose relative density. In
Boreholes RPT-08 to RPT-10, the SPT N-values ranged from 8 to 61 blows per 0.3 m of
penetration, indicating a loose to very dense relative density. In Borehole RPT-08, an
SPT N-value of 153 blows per 0.225 m of penetration was recorded on a probable cobble
near elevation 195.5.

The moisture content of samples of the sand/sand and gravel fill generally ranged from
1% to 29%.

THURBER
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5.4

Grain size distribution curves for sand fill and sand and gravel fill samples are presented
on the Record of Borehole sheets and on Figures B1to B3 of Appendix B. The results of

the laboratory tests are summarized as follows:

Soil Particles Sand and Gravel Fill Sand Fill
Percentage (%) Percentage (%)
Gravel 30 to 54 0to 14
Sand 43 to 66 83 t0 98
Silt and Clay 1toll 2t09
5.3 Sand

Native brown sand containing trace to some gravel, trace silt and clay and occasional

cobbles and boulders was contacted below the east granular approach fill at depths ranging

from 10.7 m to 12.0 m (elevations 193.1 to 194.2) in Boreholes RPT-07 to RPT-09.

The depths to the base of the sand in Boreholes RPT-07 and RPT-08 were at 13.7 m and
13.2 m (elevations 192.2 and 191.5), respectively.

Borehole RPT-09 was terminated within the sand layer at 14.6 m depth (elevation 190.3)
upon refusal on probable bedrock.

SPT N-values recorded in the sand layers ranged from 19 to 50 blows per 0.3 m of

penetration indicating a compact to dense relative density.

The moisture contents of samples of sand ranged from 7% to 23%.

A grain size distribution curve for one sample of the sand is presented on the Record of
Borehole sheets and on Figure B4 of Appendix B. The results of the laboratory test are

summarized as follows:

. E Sand
Soil Particles Percentage (%)
Gravel 20
Sand 78
Silt and Clay 2

Clayey Silt

A layer of grey clayey silt was contacted below the sand at 13.7 m depth (elevation 192.2)

in Borehole RPT-07. The thickness of the clayey stlt was 800 mm.

The depth to the base of the clayey silt was at 14.5 m (elevation 191.4).

The moisture content in the clayey silt was 24%.
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5.5 Bedrock and Refusal

The overburden soils described above are underlain by granite bedrock, locally quartz
diorite in Borehole RPT-04. The bedrock varied in colour from pink and grey to pink and
white. The bedrock cores revealed occasional vertical and sub-vertical breaks. The
bedrock was described as slightly weathered to fresh with the exception of the initial run
in Borehole RPT-03 which was described as moderately weathered.

Bedrock was proved by coring in Boreholes RPT-02 to RPT-05, RPT-07 and RPT-08.
Boreholes RPT-06 and RPT-09 were terminated upon auger refusal on probable bedrock
or boulders. The depths and elevations of the bedrock surface encountered in the
boreholes are summarized in Table 5.1.

Table 5.1 — Depths and Elevations of Top of Bedrock
and Auger Refusal on Probable Bedrock or Boulders

Top of Bedrock or Auger Refusal on

Location Borehole/DCPT Probable Bedrock or Boulders
Depth (m) Elevation (m)

. RPT-02 5.6 202.4
Behind west abutment RPT-030 5o 202.9
Between west abutment RPT-04" 0.8 199.7
and west pier RPT-05" 1.8 200.0
Between east pier and RPT-06 6.8 194.0
east abutment RPT-07" 9.7 191.4

. RPT-08" 13.2 191.5
Behind east abutment RPT-00 12.6 1903

MBedrock proved by coring

Based on the borehole information, the bedrock surface generally slopes down
approximately 10.9 to 12.6 m between the existing west abutment (Boreholes RPT-02 and
RPT-03) and the existing east abutment (Boreholes RPT-08 and RPT-09), a distance of
about 70 m. The bedrock is exposed adjacent to the west side of the west pier in an
apparent rock cut (Photograph 9 in Appendix G). Four testpits excavated at the toe of the
outcrop encountered bedrock at the ground surface (Testpit TP-01) and at depths ranging
from 0.6 m to 0.8 m (Testpits TP-02 to TP-04).

Core recovery in the bedrock was 100%. The RQD values ranged from 81% to 100%,
indicating a good to excellent rock quality. An RQD of 59%, indicating a fair rock
quality, was observed in Borehole RPT-02 Run 1. An RQD of 0% was noted in Borehole
RPT-04 Run 1.

The Fracture Index (FI) of the rock, expressed as fractures per 0.3 m of core, ranged from
0to 5. A Fracture of Index greater than 15 was noted in Borehole RPT-02 Run 1. Highly

THURBER
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broken zones were noted in cores from Borehole RPT-03 near elevations 201.7 and 202.3,
and in Borehole RPT-04 near elevation 198.3.

The estimated unconfined compressive strength of the rock cores (average per Run)
generally ranged from 132 MPa to 316 MPa, indicating a very strong to extremely strong
rock. Unconfined compressive strengths of 65 MPa and 99 MPa were estimated in
Boreholes RPT-03 Run 1 and RPT-05 Run 1, indicating a strong rock. These estimated
rock strength values are interpreted from point load tests that were conducted on rock
cores recovered from the boreholes. A summary of the Point Load Test Results are

presented in Appendix B.

5.6 Water Levels

Water levels were monitored in the open boreholes during and upon completion of
drilling. Two standpipe piezometers were installed in Boreholes RPT-02 and RTP-09 to
monitor water levels after completion of drilling. The water levels measured in the
piezometer and open boreholes are summarized in Table 5.2

Table 5.2 — Water Level Measurements

Water Level (m)
Borehole Date Depth | Elevation Comments
RPT-02 July 24, 2012 6.2 201.8 In piezometer
!
RPT-03 May 30, 2012 5.1 203.0 Open borehole
RPT-05 May 30, 2012 73 200.2 Open borehole
: Open borehole,
RPT-07 May 31, 2012 9.7 196.2 water observed in the
| ; | fill layer
| RPT-09 | July24,2012 | 123 192.6 In piezometer

The water levels observed in Boreholes RPT-03, RPT-05 and RPT-07 are believed to
represent water added into the borehole during wash-boring and rock coring operations.
The piezometric reading in Borehole RPT-02, taken approximately two months after
piezometer installation, likely represents water retained within the core hole from the rock
coring operations or from seepage along the bedrock surface, and is not believed to
represent a stabilized groundwater level.

The piezometric reading from Borehole RPT-09 indicates that the groundwater level is
near elevation 192.6 at the east abutment. This level is consistent with the level of
ponded water noted in the southeast quadrant of the site during the fieldwork.
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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.

5.7  Data from Previous Foundation Report

Five boreholes and two DCPTs were advanced at the site during the 1958 investigation
carried out for the existing overhead structure. The approximate locations of these
boreholes and DCPTs are included on the Borehole Locations drawing in Appendix H,

and the borehole logs are reproduced in Appendix C.

The subsurface conditions encountered in the previous boreholes were variable, generally
consisting of topsoil, native sand and native clay overlying granite bedrock to the south of
the east abutment, and railway embankment fill (sand, gravel and boulders) over bedrock
to the north of the structure.

The depths and elevations of the bedrock surface encountered in the previous boreholes
are summarized in Table 5.3. In general, the bedrock surface identified in these boreholes

slopes down from northwest to southeast.

Table 5.3 — Depths and Elevations of Top of Bedrock/Probable Bedrock
in Previous Boreholes

Top of Bedrock or Probable Bedrock
Location Borehole/DCPT | Depth below original Elevation (m)
grade (m)

South of structure 1 0.2 194.5
East pier 2 2.3 191.1
South of structure 3 6.4 186.6
4 6.5 185.5
East of structure 5 6.7 184 6
6 2.4 195.0
North of structure 7 138 1954

It is noted that the original grades at the borehole locations varied from elevation 197.4 on
the railway embankment (Borehole 6), to elevation 193.0 to the south of the highway
alignment (Borehole 3), and elevation 191.3 to the east (Borehole 5).
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6 MISCELLANEOUS

Borehole locations were selected and established in the field by Thurber Engineering Ltd. MRC
provided plan drawings to obtain the co-ordinates and the ground surface elevations for the

boreholes.
Thurber obtained utility clearances for the borehole locations prior to drilling.

Eastern Ontario Diamond Drilling Ltd. from Hawkesbury, Ontario supplied truck mounted
CME 55 drill rig and conducted the drilling, sampling and in-situ testing operations.

The drilling and sampling operations in the field were supervised on a full time basis by
Mr. George Azzopardi and Ms. Eckie Siu Mei of Thurber Engineering Ltd.

Routine laboratory testing was carried out by Thurber Engineering Ltd.

Overall planning and supervision of the field program was conducted by Mr. Mark Farrant,
P. Eng.

Interpretation of the data and preparation of the report was carried out by Ms. R. Palomeque
Reyna, P.Eng. and Mr. Murray Anderson, P.Eng. The report was reviewed by Dr. P.K. Chatterji,
P.Eng., a Designated Principal Contact for MTO Foundations Projects.

Thurber Engineering Ltd.

R. Palomeque Reyﬁa

Rocio Palomeque Reyna, P.Eng., M.Eng. | 100083209
Geotechnical Engineer '

Murray R. Anderson, P.Eng., M.Eng.
Senior Foundations Engineer

P. K. Chatterji, P.Eng.
Review Principal

THURBER
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SYMBOLS AND TERMS USED ON TEST HOLE LOGS

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE
Boulders Greater than 200mm
Cobbles 75 to 200mm
Gravel 4.75 to 75mm

Sand 0.075 t0 4.75mm
Silt 0.002 to 0.075mm
Clay Less than 0.002mm

VISUAL IDENTIFICATION

same

same

5 to 75mm

Not visible particles to Smm

Non-plastic particles, not visible to the naked eye
Plastic particles, not visible to naked eye

COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)

TERMINOLOGY

Trace or Occasional

Some

Adjective (e.g. silty or sandy)
And (e.g. sand and gravel)

PROPORTION
< 10%

10 t0 20%

20to 35%

35 t0 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR STRENGTH (kPa) APPROX. SPTV “N” VALUE
Very Soft <10 <2

Soft 10to 25 (POCKET PEN) 2t04

Firm 2510 50 (0.5-1) 4108

Stiff 50 to 100 (1-2) 8to 15

Very Stiff 100 to 200 2-4) 15to0 30

Hard >200 4) >30

(1) Standard Penetration Test — the number of blows from a 63.5kg hammer falling through 0.76m to advance a 60 degree truncated cone 0.3m

TERMS DESCRIBING DENSITY(COHESIONLESS SOILS)

HIERARCHY OF SOUL STRENGTH

PREDICTION
DESCRIPTIVE TERM SPT “N” VALUE
1) Laboratory Triaxial Testing
Very Loose <4 2) Field Insitu Vane Testing
Loose 41010 3) Laboratory Vane Testing
Compact 10 to 30 4) SPT Value
Dense 30 to 50 5) Pocket Penetrometer
Very Dense > 50
LEGEND FOR TEST HOLE LOGS
. Shelby Tube A — Casing |Z] SPT DD Grab/Auger sample [D Core E No Recovery
» MC — Moisture Content (% by Weight) as determined by sample
- Water Level
Ciane Shear Strength Determination by Field Insitu Vane
Coen Shear Strength Determination by Pocket Penetrometer
Chp Shear Strength Determination using a Laboratory Vane Apparatus
Cy Undrained Shear Strength determined by Unconfined Compression Test
AS/GS/BS Auger Sample/Grab Sample/ Block Sample
SS Split-spoon
SC Soil core
AED Oedometer test

TXL Triaxial test




UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SwW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED Wy < 50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W1 <50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, clastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
W, >50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)

Fresh Jointed (FJ)

Slightly Weathered (SW)

Moderately Weathered (MW)
Highly Weathered (HW)

Completely Weathered (CW)

No visible signs of weathering.

Weathering limited to the surface of major discontinuities.

Penetrative weathering developed on open discontinuity surfaces, but only slight weathering of rock
material.

Weathering extends throughout the rock mass, but the rock material is not friable.
Weathering extends throughout the rock mass and the rock is partly friable.

Rock is wholly decomposed and in a friable condition, but the rock texture and structure are preserved.

DISCONTINUITY SPACING

Bedding

Very thickly bedded
Thickly bedded
Medium bedded
Thinly bedded

Very thinly bedded

Laminated
Thinly Laminated

SYMBOLS
Bedding Plane Spacing
%

Greater than 2m // /% CLAYSTONE
0.6 to 2m [

SILTSTONE
0.2 to 0.6m
60mm to 0.2m SANDSTONE
20 to 60mm

COAL
6 to 20mm
Less than 6mm BEDROCK

STRENGTH CLASSIFICATION

Field Estimation of Hardness*

Rock Strength Approximate Uniaxial Compressive Strength
(MPa) (psi)

Extremely Strong Greater than 250 Greater than 36,000 Specimen can only be chipped with a geological hammer

Very Strong 100-250 15,000 to 36,000 Requires many blows of geological hammer to break

Strong 50-100 7,500 to 15,000 Requires more than one blow of geological hammer to
break

Medium Strong 25.0 to 50.0 3,500 to 7,500 Breaks under single blow of geological hammer.

Weak 5.0t025.0 750 to 3,500 Can be peeled by a pocket knife with difficulty

Very Weak 1.0t05.0 150 to 750 Can be peeled by a pocket knife, crumbles under firm
blows of geological pick.

Extremely Weak 0.25t0 1.0 35to 150 Indented by thumbnail

(Rock)

TERMS

Total Core Recovery: (TCR) Core recovered as a percentage of total core run length

Solid Core Recovery:(SCR) Percent Ratio of solid core of full cylindrical shape recovered. Expressed with respect to the total

Rock Quality Designation:(RQD)

Uniaxial Compressive Strength (UCS)

Fracture Index:(FI)

length of core run
Total length of sound core recovered in pieces 0.1m in length or larger as a % of total core run length.

Axial stress required to break the specimen

Frequency of natural fractures per 0.3m of core run.




ONTMT4S 1197.GPJ  7/2012

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No RPT-01 1 OF 2 METRIC
W.P 6103-10-00 LOCATION N 5411 1293 E 267 279.2 CP Overhead at Rossport, Mile 14.11 ORIGINATED BY _ES/GA
HWY 17 BOREHOLE TYPE _ Casing/NQ Coring COMPILED BY AN
DATUM _Geodelic DATE 2012.06.28 - 2012.06.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E wl RESISTANCEPLOT — rene L | REMARKS
= w|23| 8 20 40 60 80 100 |"™T  comewr M| SO &
9l w =2l z ! ! L L : 5 GRAIN SIZE
2| 5 5 = wp w W E S
= w J12a © |SHEAR STRENGTH kPa
ELEV. DESCRIPTION = & 2|1z = 4 DISTRIBUTION
DEPTH g 2| 5138 < | O UNCONFINED + FIELD VANE ¥ %)
El= Z|EC| © |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208.7 o 20 40 60 80 100 20 40 60 wm3 lor sa st cL
3‘1‘ ASPHALT: (86mm)
SAND and GRAVEL, trace sill and ° 6 56 7
clay 1| 8S | 44
Dense to Compac! (S1+CL)
Brown 208
Maist
(FILL) 2| ss| 15
Cored thraugh cobbles and boulders
207
Cobbles (75mm) at 1.6m a ss 36 o
Cobbles from 2 1m {0 2.3m
No recovery
4 | S8 15
206
Cobbles from 2.8m to 3.0m
No recovery
5 | SS 58/
Cobbles and boudlers from 3.4m to 0.275
4.6m
205
Cored {hrough cobbles and boulders
from 4.3mto 9.1m
(F"_L) | 31 - 00T
' 0.050 204
203
i 58 50/
No recovery 0.100
202
8 S8 50/
201
No recovery 0.150
200
199.6 aq o
9.1 END OF BOREHOLE AT 9.1m. 00
BOREHOLE OPEN TO 9.1m AND :
DRY UPON COMPLETION OF
DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE FROM 9 1m TO 0.1m
Conlinued Next Page 20
+3 x 3. Numbers refer to 1545
' (%) STRAIN AT FAILURE

Sensitivity

10




ONTMT4S 1197.GPJ 7/20112

Minislry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No RPT-01 20F2 METRIC
W.P. 6103-10-00 LOCATION N 54111293 E 267 279.2 CP Overhead at Rossport, Mile 14.11 ORIGINATED BY _ES/GA
HWY 17 BOREHOLE TYPE __ Casing/NQ Coring COMPILED BY AN
DATUM _Geodslic DATE 2012.05.28 - 2012.05.29 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  |RYNAMIC CONE PENETRATION
W o, 2 PLASTIC :&?rﬁ:z uauo = REMARKS
5 w|2Z| @ 20 40 60 80 100 [T comewr 7| SO &
21 & Gl=g| z : : 4 : . wp w wo| 24 [ cramsize
Q| m w Jl126 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION -2 & 2|z8| E ———— DISTRIBUTION
DEPTH 2|3 F S|33| £ |0 UNCONFINED  + FIELD VANE y %)
el = Z|[ZC| © |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
THEN ASPHALT TO SURFACE.
3 3. Numbers refer to 2
+TLXT 1585 (o) STRAIN AT FAILURE

Sensilivily 10




ONTMT4S 1197 GPJ 2012TEMPLATE(MTO).GDT 3/20/13

Ministry of
inistry o
Transporiation . l
Ontario THURBER
RECORD OF BOREHOLE No RPT-02 10F1 METRIC
W.P, 6103-10-00 LOCATION N54111254 E 267 304.7 CP Overhead at Rossporl, Mile 1411 ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Hollow Slem Augers/NQ Coring - - COMPILED BY AN
DATUM _Geodelic DATE 2012.05.25 - 201205 25 CHECKEDBY  RPR
DYNAMI NE PENETRATION
SOIL PROFILE SAMPLES | o w | [DYNAMIE CONERE
[T F PLASTIC NAT“:]:"E Liouin ':E REMARKS
MOIS’ -
= n|22] 3 20 40 60 80 100 |"™M  comer M| 5O 8
Sy wl=g| z | - R G [N w wi| 38 | cramsize
o lm| @ 31256 © |SHEAR STRENGTH kPa N
ELEV DESCRIPTION == & | =2 = L > | DISTRIBUTION
DEPTH é s t > 8 g ; O UNCONFINED + FIELD VANE Y (%)
A | Z[£°| @ [e auckTRiAxAL x LaBVANE | WATER CONTENT (%)
208.0 w 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
————— — — —————— e ! | -
897 ASPHALT: (63mm) A 208
. L o
SAND and GRAVEL, , Irace silt and N 1l es . s 6
clay, occasional cobbles and boulders b |
Dense io Compact | (SI+CL)
Brown S [
Moist to Damp (99 |
FILL) SOd 1 ss | as 207 N —
A |
e
2 | sS 20
206 . _
(=]
3 | 88 30 i
| |
— 205 1 |
4 88 76
Very Dense
:
B
Cored through cobbles and bouiders _i.-Y X 204 | |
5 | 8% 27
Compact 203 A
Start coring at 5.4m I
| >15 RUN #1
szl X TCR=100%
56 i i >5 SCR=69%
BEDROCK, granite, slightly K< RQD=5%%
wealhered to fresh, pink and grey, s 1 | RUN UCS=191MPa
occasional vertical and subvertical \. | 1 ° (Average)
y 202 T
breaks V | |
Sub-vertical fracture (125mm) al 5.8m A RUN #2A
X | Core barrel
2A | RUN | :
Sub-horizontal fracture (25mm) at 5.9m N | 0 jammed. No core
> I— | | | recovery
g | ! RUN #2B
N 201 TCR=100%
"] 28 | RUN 1 SCR=100%
Y/ RQD=100%
'\<_‘ 2 UCS=165MPa
o (Average)
2001 VA= row B B RUN #3
78| END OF BOREHOLE AT 7.9m. | ;ggﬂgg;’z
Piezometer installalion consists of RQD;100%
19mm diameter Schedule 40 PVC pipe
with a 1.62m slotled screen
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Jul 24/12 6.2 201.8

+

3

. X

3.

Numbers refer to
Sensilivily

20
‘5‘1%5 (%) STRAIN AT FAILURE




ONTMT4S 1197.GPJ 2012TEMPLATE(MTO).GOT 3/20/13

@ T
inistry o
0 Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No RPT-03 10OF1 METRIC
W.P. 6103-10-00 LOCATION N 5411 120.8 E 267 297.3 CP Overhead at Rosspori, Mile 14.11 ORIGINATED BY GA
HWY 17 ~ BOREHOLE TYPE _ Casing/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2012.05.30 - 2012.05 30 — CHECKEDBY  RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES > W |RESISTANCE PLOT NATURAL REMARKS
E » =4 pusTIc e uauo | ']‘:
= w|l23] 8 20 40 60 80 100 (™7 comer M| 5O &
=g wl=g| z e oyt — wp w we| 58 | cransize
ELEV 'Cl- m| ¥ 3 25 8 SHEAR STRENGTH kPa - s DISTRIBUTION
DEPTH DESCRIPTION é % | K > 8 g ; O UNCONFINED + FIELD VANE Y (%)
517 | Z|EC| @ |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
2081 | w 20 40 60 80 100 20 40 60 kNm3 |GR SA SI cL
o0 + +—
01 APPROACH SLAB K 08—+
75mm of asphalt over 4565mm of .
2076 concrete @
&
05/ SAND and GRAVEL X
Compact to Loose 4 A/ [
Brown S |
Damp e
1 S8 15 o
(FILL) (X 207 54 43 3
9.9 (Sl+CL)
/, |
Reddish Brown O
X 2| 88| 8 o
b
e 26— —
KSNC3—55—1—56¢
Very Dense X 0.0
No recovery, spoon bouncing ;;\'“y' ’
'({‘<
P X
1 4 _Y.\
s "Y
Cored through cobbles and boulders 4 ss 50/ 205 S
{rom 3.0m to 4.5m 0.150
No recovery
|
|
' 204 :
No recovery, spoon bouncing S—85——50¢
0.0
202.9 Starl coring al 5.2m v/ 203 | Fl
RUN #1
52 i
BEDROCK, granite, querately ) 1 TCR=100%
weathered, grey, occasional vertical SCR=59%
and subverlical breaks | 1 RQD=81%
| UCS=146MPa
Horizontal joint al 5 6m, 6.5m 1 | RUN s (Average)
Highly broken zones: R 0
125mm at 5.8
100mm at 6.4m
. | >5
N'E i RUN #2
Pink and Grey 5 | o TCR=100'26
Fresh / | SCR=100%
X RQD=100%
\ 201 — o |ucs=178mpa
N
(Average)
2 | RUN
& °
!
'\\ 0
[ 2000| = R L 0
81/ END OF BOREHOLE AT 8.1m |
WATER LEVEL AT 5.1m UPON
| COMPLETION OF DRILLING
| BOREHOLE BACKFILLED WITH |
HOLEPLUG FROM 8,1m TO 0.1m,
THEN ASPHALT TO SURFACE. |
20
3 3. Numbers refer to
TR Sensitivity 1595 (%) STRAIN AT FAILURE




Minislry of
Transporiation . .

ONTMT4S 1197.GPJ 2012TEMPLATE(MTO).GDT 3/20/13

Onlario THURBER
RECORD OF BOREHOLE No RPT-04 10F2 METRIC
W.P. 6103-10-00 LOCATION N 5411 118.6 E 267 318.7 CP Overhead al Rossporl, Mile 14.11 - ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Casing/NQ Coring o COMPILED BY AN
DATUM _Geodelic DATE 12012.05.25 - 2012.05.26 CHECKEDBY  RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT
j} NATURAL REMARKS
e —— =) g & :IML"‘;"C MOISTURE L'S:'r? = £
5 w|28| 20 40 60 80 100 CONTENT 0 &
26| W g lzEll z ==t 4 : : wp w we| 2% | GRANSIZE
ELEV DESCRIPTION '°_- o | a 2 2sa 8 SHEAR STRENGTH kPa A S DISTRIBUTION
DEPTH g 2| £ >13 5 < | © UNCONFINED + FIELD VANE Y %)
| =12 z || © |@ QUCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
207 5| w 20 40 60 80 100 20 40 60 km3 |GR sA sI cL
89\ BRIDGE DECK '
2071 75mm of asphalt over 265mm of
04| “concrete
Gap between underside of bridge deck 207 i
and ground surface
1
206
|
[ 205
1
|
204 T
203 1
202 —
201 l
200.5
7.0 SAND and GRAVEL, occasional
cobbles 1 55 | 23 °
Compact
Brown & 200 [ —— Fl RUN #1
Moist &,
199.7 #>] 1 | RUN >5 TCR=100%
7s | (FItL 7] [ SCR=0%
Layer of cobbles and boulders X = RQD=0%
Start coring at 7,.6m 3
Cobbles from 7.5m lo 7.8m |
BEDROCK, quariz diorile, slightly 3
weathered to fresh, grey, occasional 199
verlical and subveriical breaks 2> | RUN [ [ 3 N
Sub-vertical fracture (125mm) al 7.8m A 1 TCR=100%
Sy | SCR=95%
Sub-vertical fraclures (25mm to 75mm) | N >5 Egg;g?;/fhpa
at8.1m, 8.5m, 8.8m, 9.3m > (Average)
100mm at 8.2m 198 ! ! 5
Broken zone: | [ |
75mm at 9.2m | | |
- | | | 3 RUN #3
Continued Nexi Page 20
+3 x3 Numbers refer to 15¢5

Sensitivity 10 (%) STRAIN AT FAILURE
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Ministry of
Transporiation
Ontario THURBER
RECORD OF BOREHOLE No RPT-04 20F2 METRIC
W.P, 6103-10-00 LOCATION N 5411 118,6 E 267 318,7 CP Overhead al Rossport, Mile 14.11 ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Casing/NQ Coring - COMPILEDBY _ AN
DATUM Geodetic — DATE 2012.05.25 - 2012.0525 — CHECKED BY RPR
SOIL PROFILE SAMPLES | o [ w [RESETARCE BT TN
— W g I pasTic  NATURAL Liquio 'E REMARKS
| = MOISTURE -
= w|lz3| & 20 40 60 80 100 [™  coner M| Z O &
Sl w2 2 — ' wp w w | 58 | cransize
O lm w 128 O |SHEAR STRENGTH kPa o
ELEV DESCRIPTION =S| & 2|Z22)| E ' o 1 DISTRIBUTION
DEPTH &( =) t > 8 o <>( O UNCONFINED + FIELD VANE v (%)
S z|[ZC| @ |@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
__Conlinued From Previous Page | “ 210 40 60 80 100 20 40 60 kN/m 3 9|‘RRSA Sl CL
- ] 1 | | “TCR=100%
BEQROCK. quartz QIonle. fresh, ] SCR=100%
verlical and subverlical breaks 3 | RUN | RQD=100%
Sub-verlical fraclures: | UCS=245MPa
125mm at 8.7m 197 1 (Average)
175mm at 10.0m |
Sub-vertical fractures at: | 2
196.4 50mm at 10.3m A 0
110/ ~J100mmat10.5m = . I ==
END OF BOREHOLE AT 11.0m
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.3m, CONCRETE
FROM 0.3m TO 0.1m, THEN
ASPHALT TO SURFACE
1
|
|
|
3 3. Numbers refer to 2
+7x 15-B5

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S 1197.GPJ 2012TEMPLATE(MTO).GDT 3/20/13

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No RPT-05 10F 2 METRIC
W.P, 6103-10-00 LOCATION N 5411 1132 E 267 313.2 CP Overhead at Rossport, Mile 14.11 ORIGINATED BY GA
HWY 17 BOREHOLE TYPE _ Casing/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2012.05.30 - 2012.05.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
T E W g PLASTIC | ORE uavo | &
= w|25| 2@ 20 40 60 80 100 L CONTENT Rl ) &
Sl .| Y|2E8]| z B e TS w we | 58 | cramsizE
ELEV & @ a ‘_(J % o 8 SHEAR STRENGTH kPa o | DISTRIBUTION
DEPTH DESCRIPTION s[5 F | 5[233| £ [o unconemep  + FiELD VANE Y %)
sl = Z|E°| @ |@ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
207.5 w 20 40 60 80 100 20 40 60 kNim3 |GR SA sI CL
- S i | | 1 L — I —
—88— BRIDGE DECK ™,
2093- _, 75mm of asphall over 225mm of [
03| “concrete [
Gap between underside of bridge deck 207 — . B e B |
and ground surface
|
206 T
| 205
204
|
|
203 = e
2018 202 I .
57 SAND and GRAVEL, some silt and
clay
Loose to Compact 1 SS 7 o 32 57 11
Brown
Damp {SI+CL)
(FILL) | 201
¥y 2 ss 12 o
P
&
Black v
200.0 Start coring at 7.5m (X 3 S8 50/ Fl
7.5 BEDROCK, granile, slighlly « TS0 200 o 1 0%
weathered to fresh, pink and white, O\ SCR=98%
occasional vertical and subverlical “ 0 RQD=96%
breaks | UCS=152MPa
1 | RUN | 0 (Average)
199 0
[ 1 RUN #2
TCR=100%
0 SCR=100%
Horizontal joints at 7.8m, 8.7m RQD=100%
2 | RUN UCS=216MPa
98 — 1 0 {Average)
[«
1976 | | ~
i )
Continued Next Page 20
+3 %3, Numbers refer to 15¢5

Sensitivity 10

(%) STRAIN AT FAILURE
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Ministry of
Transportalion
Qplario THURBER
RECORD OF BOREHOLE No RPT-05 20F2 METRIC
W.P. 6103-10-00 LOCATION N 54111132 E 267 3132 CP Overhead at Rossport, Mile 14.11 __ ORIGINATED BY GA
HWY 17 BOREHOLE TYPE  Casing/NQ Cering COMPILED BY AN
DATUM _Geodetic DATE 2012.05.30 - 2012.05.30 o CHECKED BY RPR
SOIL PROFILE SAMPLES | | w |RENAMG R GNETRATION
W <_(‘ PLASTIC NATURAL LIQUID = REMARKS
- | ';— 4 O 20 40 60 80 100 LIMIT MOISTURE war | E (:5 &
o 17,3 s <} w ! | A ! ) CONTENT =z <
=1 . u zE| z wp w w | 2 GRAIN SIZE
ELEV DESCRIPTION & g | a <_(| S % = SHEAR STRENGTH kPa e | DISTRIBUTION
DEPTH F T >]138| < |© UNCONFINED + FIELD VANE Y %)
5le Z[Z©| @ |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
4 Continued From Previous Page — i “ 20 40 6:0 80 100 2,0 40 60 kNfm 3 |GR SA SI CL
99 END OF THE BOREHOLE AT 9.9m. |
WATER LEVEL AT 7.3m UPON
COMPLETION OF DRILLING,
| BOREHOLE BACKFILLED WITH
HOLEPLUG FROM 9.9m TO 5.7m. AT |
BRIDGE DECK, BOREHOLE
BACKFILLED WITH CONCRETE TO |
0.06m, THEN ASPHALT TO
| SURFACE
|
| 1
|
|
|
|
1
+3 % 3. Numbers refer to 1535
"7 Sensilivity 1> (%) STRAIN AT FAILURE




ONTMT4S 1197 GPJ 2012TEMPLATE(MTO).GDT 3/20/13

Ministry of
Transportation

Ontario

THURBER

RECORD OF BOREHOLE No RPT-06

10F2

METRIC

WP 6103-10-00 LOCATION N 54111026 E 267 352.4 CP Overhead at Rossport, Mile 14.11 ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Casing/NQ Coring COMPILED BY AN
DATUM Geodetic DATE  2012.05.25 - 2012.05.25 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % l; RES'STANCE PLOT L ssmc NATURAL ou = REMARKS
B T 1 g7} MOISTURE - I
e w|s8| & 20 40 60 80 100 [T comewr M7 5O &
28w 5|5E| B SHEAR STRENGTHKPa we w wi| 2% | GRAINSIZE
o =1 © a R
ELEV DESCRIPTION c[2] & 2|22 &  — 1 DISTRIBUTION
DEPTH é 5 E = 8 el § O UNCONFINED + FIELD VANE Y (%)
A Z[Z©C| © |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
205.8 | w ZP 40 60 80 100 20 40 60 knim3 |GR sa sI oL
89\ BRIDGE DECK '
205.5 63mm of asphalt over 280mm of
03] “\eoncrete ;
Gap between underside of bridge deck
and ground surface
205
204
203 1
202 T
|
201
2008
50 SAND and GRAVEL, trace silt and 25
clay v
Very Loose /-,:\ 1 88 0 °© 47 52 1
| Brown f:\.x:: (SHCL)
Damp /<
(FILL) (X 200
199.8 3]
6.0 SAND, trace to some gravel, trace silt §\ 2 | 88 2 o
Very Loose 1o Loose X |
Brown 7
Damp ¢ \< |
(FILL) *:\\. .
DS 3 | ss | 1 199
%%
K5
.;_ X |
&,
_)_\)\
&
198 —
X4 ss| 3 @
b
%
]
v.?l.
R
/f 5| ss | 2 o 1 87 2
i 197 SHCL
% ( )
prd
Vs
"\'KZK_ :
K |
K16 | ss 7 Q
i |
| |
f [ 196 T 1
L, | | !
Continued Next Page 20
+3 3. Numbers refer to 155
! : 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1197 GPJ 2012TEMPLATE(MTO).GDT 3/20/13

0 Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No RPT-06 20F 2 METRIC
W.P. 6103-10-00 LOCATION N 5411 102.6 E 267 352.4 CP Overhead at Rossport, Mile 14.11 ORIGINATED BY ES
HWY 17 - BOREHOLE TYPE _ Casing/NQ Coring ~_ COMPILEDBY AN
DATUM Geodetic DATE 2012,05.25 - 2012.05.25 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w |RYNAMIC CONE PENETRATION
ol . — o & ] 2 e MR oy | & REMARKS
= n|2Z| 9 20 40 60 80 100 |"™MT  cowewr MT| 5O &
Mzl L YiZEl z E=trmt we w we| 58 | cransize
ELEV | DESCRIPTION & 2 o 21g28| 8 SHEAR STRENGTH kPa P SR DISTRIBUTION
DEPTH | I pa >33 < | © UNCONFINED + FIELD VANE Y %)
12 z|[E©| © |e QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
_I Conlinued From Previous Page ) w 20 4‘0 6'0 80 100 20 40 60 kN/m3 [GR sA sI cL
SAND X
Compact { D
Brown 4
Moist 3
(FILL) {/
“,< | 195 —
S 7| ss ‘ 15 o
1940 P ) |
18 END OF BOREHOLE AT 11.8m
UPON REFUSAL ON PROBABLE
BEDROCK |
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 5.0m. AT BRIDGE |
DECK, BOREHOLE BACKFILLED
WITH CONCRETE TO SURFACE. ‘
1
|
| 1
|
[
i |
|
|
|
20
+ 3. %3, Numbers refer to 15$5

Sensilivity 1o (%) STRAIN AT FAILURE




ONTMT4S 1197 GPJ 2012TEMPLATE(MTO).GDT 3/20/13

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No RPT-07 10F 2 METRIC
W.P. 6103-10-00 LOCATION N5411097.4 E 267 346.7 CP Overhead al Rossport, Mile 14.11 ~__ ORIGINATED BY ©A
HWY 17 BOREHOLE TYPE _ Nw Casing/NQ Coring COMPILED BY AN
DATUM Geodelic DATE 2012.05.31 - 2012.05.31 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ 5 RESISTANCE PLOT & NATURAL = REMARKS
- — | - — ’u_J 7 s ::;‘AI-S[TIC MOISTURE LIS:Iﬁ = T A
| = o |<E| @ 20 40 60 80 100 CONTENT FRY]
Sl L=2| z I wp w we| 54 | oransize
ELEV DESCRIPTION Elaol g 2|23 ]| 2 [SHEARSTRENGTHKPa \ 2 3 DISTRIBUTION
DEPTH | SCRIPTIO 5|3 £ | 5[33| £ |o unconemeD  + FIELD vaNnE y )
== | Z[Z°| © |e quckTRAXAL x LaBVANE | WATER CONTENT (%)
2069 i 20 40 60 80 100 20 40 60 wim3 |er sa s cL
——0.0—  BRIDGE DECK |
20! Ié 88mm of asphalt over 228mm of
03| “\concrete )
Gap between underside of bridge deck
and ground surface
205
204 —
203 —
| 202 —
| |
|
2011
438 SAND, trace silt and clay 201 1
Very Loose |
Brown 1] 88 2 o
Damp
| {FILL) |
|
2 B3 2 200 t
“q 3 | ss 2 o 0 98 2
199 —r {SI+CL)
|
|
4 58 2 o
198
Loose to Very Loose |
et 5| ss | 4 | o
|
%2
9.9 197 = :
% .
B
K5 e | ss 3 AV o 0 98 2
[
X 196 — — {SI+CL)
Continued Next Page 20
3 .. 3. Numbers refer to 155

Sensilivity

(%) STRAIN AT FAILURE



ONTMT4S 1197.GPJ 2012TEMPLATE(MTO).GDT 3/20/13

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No RPT-07 20F2 METRIC
W.P, 6103-10-00 LOCATION N5411097.4 E 267 346.7 CP Overhead al Rossport, Mile 14,11 ORIGINATED BY GA
HWYy 17 BOREHOLE TYPE _ NW Casing/NQ Coring _COMPILEDBY AN
DATUM _Geodelic DATE 2012,05.31 - 2012 05.31 B CHECKED BY LRB
TION
SOIL PROFILE SAMPLES | o wo [BYRAMIC CONE PENETRATIO
[T 3 pLsTIc  ATURAL LiouiD ':E REMARKS
| { MOISTURE | =
= ol Z| 3 20 40 60 80 100 LM CONTENT S O &
< 4 =gl z — wp w we| 28 [ cramsize
Qlm w 21258 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION (s & 2|22 E o DISTRIBUTION
DEPTH e £ > 3 3 < o UNCONFINED + FIELD VANE y %)
ez i Z|EC| @ |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page b v 20 4‘0 60 80 100 20 40 60 kNim 3 |GR sA sI oL
SAND, lrace sill and clay N i
Loose 7% [
Brown {;
Wel
(FILL)
195} —
7|88 | 8 ° |
|
1939 194 =7
12.0 SAND, trace silt and clay |
Compact |
Brown
Wet
8 | ss | 18 o
193
192.2]
13.7 Clayey SILT
Sofl | 192 T -
Grey | |
Slarl coring at 14.4m % 9 58 °
191.4 - B B pal FI
ite, sl T RUN #1
- 35::3:: t'ogfrfer::me' si:lg(ha"r:’d white A I 0 ICRS100e
) esn. p ' s/ SCR=100%
occasional verlical breaks \ 191 | | ] RQD=100%
2ol | | . UCS=188.9MPa
e | | (Average)
LY 1 | RUN | [ 0
Horizontal joints at 14.8m o
3 | 0
[ 0
190
S S RUN #2
0 TCR=100%
SCR=100%
0 RQD=100%
[ | UCS=1857MPa
(Average)
2 | RUN | 0
109}
0
0
188.4
17.5 END OF BOREHOLE AT 17 5m
WATER LEVEL AT 9.7m UPON
COMPLETION OF DRILLING
BOREHOLE BACKFILLED WITH
HOLEPLUG FROM 17.6m TO 4.8m
AT BRIDGE DECK, BOREHOLE
BACKFILLED WITH CONCRETE
FROM 0.3m TO 0.15m, THEN
ASPHALT TO SURFACE
3 3, Numbers refer to 2
T Sensitivity 15%5 (%) STRAIN AT FAILURE




ONTMT4S 1197.GPJ 2012TEMPLATE(MTO) GDT 3/20/13

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No RPT-08 10F 2 METRIC
W.P. 6103-10-00 LOCATION N 54110948 E 267 369.0 CP Overhead at Rossport, Mile 14.11 ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers/Casing/NQ Coring COMPILED BY AN
DATUM Geodelic DATE 2012.05.23 - 2012.05.24 — CHECKEDBY  RPR
DYNAMIC CONE PENETRATION
T T W < PLASTIC LiQUID & REMARKS
= w|22| 8 0 40 60 8 100 | Gwma | 58 &
SlEl o | Y1Z2E| 2 kistvarrmoinee | »r w we| 5% [ cransize
ELEV DESCRIPTION cle o 2g¢ef 8 SHEAR STRENGTH kPa \ i DISTRIBUTION
DEPTH g 2l r 5138 < | O UNCONFINED -+ FIELD VANE Y %)
= z|[E°C| @ | QUICKTRIAXIAL x LABVANE WATER CONTENT (%)
2047 w 20 40 60 80 100 20 40 60 kN/m3 |GR sA sl CL
BB\ APPROACH SLAB =
50mm of asphalt over 810mm of -
c_oncret_e — ‘L <
-A
2038 _ - B 204
09 SAND and GRAVEL, occasional
cobbles 88 61
Very Dense to Dense
Brown
Wet
(FILL)
03
S8 36 2
S8 18 o
201.9 202 o N
28 SAND, fine grained, trace lo some
gravel, trace silt and clay
Loose to Compact
Brown SS 11 o 14 83 3
Wel
(FILL) | (Sl+CL)
| 201 —
200 =
8S 10 fe
|
199
| |
S8 9 o 0 98 2
(SI+CL)
198f}—+
|
|
197 T
S8 14 o
Occasional cobbles
196
SS | 153/ o
Cobble 10225 |
| 195
!
Continued Next Page 20
+3 3. Numbers referto 15$5
) 10 {%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1197.GPJ 2012TEMPLATE(MTO).GDT 3/20/13

S -
inistry o
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No RPT-08 20F2 METRIC
W.P. 6103-10-00 LOCATION N 54110948 E 267 369.0 CP Overhead al Rosspor, Mile 14.11 ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Hollow Stem Augers/Casing/NQ Coring COMPILED BY AN
DATUM Geodetlic DATE 2012.0523 - 2012.05.24 — CHECKED BY RPR =]
P RATION
SOIL PROFILE SAMPLES | o w  [QYNAMIC SN GENETRATIO . REMARKS
EE——— —_— W =4 pLasTIC e wau ':E
5 w|22| 9 20 40 60 80 100 WMT ovent M7 SO &
= Wlzg| z |t wp w wo| 52 | cransize
L lm w 3125 O |SHEAR STRENGTH kPa o
ELEV. DESCRIPTION = o =22 E L 0 i DISTRIBUTION
DEPTH |3 ¢ S|33| = [o unconFINED  + FIELD VANE %
@ 2l1g z WATER CONTENT (%) | Y (%)
=z Z|Z©[ @ |® QUICKTRIAXIAL X LABVANE
Continued From Previous Page ) | [ 20 40 60 80 100 20 40 60 knim3 |GR SA SI CL
SAND, trace gravel, trace sill and clay I
Compact |
Brown
Wel
FILL ——
Fi L 194
(.)\ 4
<5 9| ss | 22 | =}
L
M |
| o4
A A— e |
.
193.1 N /
16 SAND, some grave!, occasional o -
cobbles -
Dense . |
Brown S5
Wel -
]| ss | 35 ©
Layer of cobbles and boulders .
R N I 192
Starl coring at 13.1m s Fl
1915 a RUN #1
132 BEDROCK, granite, slightly << | 5 ggRiwo%
wealhered to fresh, pink and grey, ‘s/ R QRD_-%Z:Q
. . : i\ o} B
occasional vertical and subvertical N 1 | RUN UCS=140MPa
breaks i 191 (Average)
¢}
i\\-\.,L——‘——- = | 0 RUN #2
>, TCR=100%
: | SCR=96%
1 RQD=96%
N\ UCS=158MPa
190 | Py (Average)
“1 2 | RUN
3
:<< RUN #3
N 189 2 TCR=100%
y 3 | RUN SCR=100%
\é 3 RQD=100%
188.5 | a UCS=170MPa
162|  END OF BOREHOLE AT 16.2m (Average)
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.9m, CONCRETE
TO 0.1m, THEN ASPHALT TO
SURFACE.
20
+3 3. Numbers refer to 15$5

Sensitivity

10 (%) STRAIN AT FAILURE




ONTMT4S 1197.GPJ 2012TEMPLATE(MTOQ).GDT 3/20/13

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No RPT-09 10F2 METRIC
W.P. 6103-10-00 LOCATION N 54110902 E 267 3617 CP Overhead al Rossport, Mile 14.11 ORIGINATED BY GA
HWY 17 BOREHOLE TYPE _ Hollow Slem Augers - COMPILED BY AN
DATUM  Geodetic DATE 20120531 - 2012.05.31 CHECKED BY RPR —|
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o lﬂ RESISTANCE PLOT NATURAL - REMARKS
- E 124 6 PLASTIC yoisTURE "'Q:'D - I
= | AEFIR 20 40 60 80 100 [T conewr M7 O &
2 Fu w L:L; = E Z : = : ' ' wp w W 2 E GRAIN SIZE
ELEV Clm| a J|12a6| © |SHEAR STRENGTH kPa . . .
DESCRIPTION =l s x| = = DISTRIBUTION
DEPTH| é =1 t > 8 % § O UNCONFINED + FIELD VANE Y (%)
| El= z[gC| @ |e auickTRIAXIAL x Lagvane | WATER CONTENT (%)
204.9 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
2 == ; | | ; = R
891~ ASPHALT: (75mm) - _ | ; ‘
) P
SAND and GRAVEL, irace silt and ; 1| ss | 5 | |
clay 'S | |
Compacl {o Dense e ¢ | | | |
Brown ’“\
(FILL) | N I |
88 © 30 66 4
(SI+CL)
2034
14 SAND, trace gravel, trace silt and clay |
Compact to Dense |
Brown §S o
Damp —
(FILL)
|
| ss
S8
ss o
Loose | T
1
|
|
|
S8 o
| |
|
SS a - 0 9N 9
(SI+CL)
|
Compact
Damp
ss o |
| |
T 1

Continued Nexi Page

20
Numbers refer to 15 $5

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4S 1197 GPJ 2012TEMPLATE(MTO).GDT 3/20/13

UPON REFUSAL ON PROBABLE
BEDROCK.

BOREHOLE OPEN TO 14.6m AND
WATER LEVEL AT 11.8m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Jul24112 123 1926

Ministry of
Transporialion
Ontario THURBER
RECORD OF BOREHOLE No RPT-09 20F 2 METRIC
W.P.  6103-10-00 LOCATION N 54110902 E 267 3617 CP Overhead al Rossport, Mile 14.11 ORIGINATED BY GA
HWY 17 BOREHOLE TYPE  Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2012.05.31 - 2012.05.31 CHECKED BY RPR
SOIL PROFILE SAMPLES @ ; EEQQMFEEN%%NPESENETRATION piasmc | NATURAL oud - REMARKS
| @ MOISTURE - T
5 wl23]| 3 20 40 60 80 100 [T comewr T 5O &
2 | & WIzE| z oo ; wp w wi| 24 | GRANsIZE
& la # 3|26 O |SHEAR STRENGTH kPa
ELEV | DESCRIPTION =12 & =21z2| £ ' -0 1 DISTRIBUTION
DEPTH| s[3 £ | 5[38| £ |o UNCONFINED  + FIELD VANE y (%)
1= Z[€©| @ |@ QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
_i Continued From Previous Page + 20 40 6 8 100 20 40 €0 kwm3 [GR A sI CL
1942
10.7 SAND, some gravel, trace silt l
Dense 194 — o
Brown
|
| |
|
| |
|
193 1
A 4
| o
192 - |
|
|
| |
L
191 | ! !
| | o 20 78 2
| (skcL)
190.3 |
146 END OF BOREHOLE AT 14.6m

3

, X

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 1197.GPJ 7/20/112

Ministry of
Transportation

Onlano THURBER
RECORD OF BOREHOLE No RPT-10 10F2 METRIC
W.P. 6103-10-00 LOCATION N 5411086.2 E 267 387.0 CP Overhead al Rossport, Mile 14.11 ORIGINATED BY ES
HWY 17 BOREHOLE TYPE _ Hollow Slem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.05.23 - 2012.05.23 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [y GO S NETRATION .
W o I PLASTIC MOISTTJRE vauo | '3-: REMARKS
£ o3| 8 20 40 60 80 100 [T comewr M| 5O &
o 122 z Ll wp w we| 28 | oramsize
ELEV & la| 8@ S |2 5| © |SHEARSTRENGTH kPa
DESCRIPTION 2l 2] 21352 & e DISTRIBUTION
DEPTH Y E] fa >[38| < |© UNCONFINED + FIELD VANE ” %)
ELfE= Z|[£C| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
203.5 m 20 40 60 80 100 20 40 60 wim?3 |er sa s cL
g 0 ASPHALT: (88mim)
SAND and GRAVEL
Dense lo Very Dense 1 S8 44 °
Brown 203
Damp
(FILL)
2| ss | 85 o
202
201.8 3| ss | 23 o
18 SAND, fine grained, trace gravel,
{race sill and clay
Compact to Dense
Brown
Damp 201
(FILL) 4 8S 29 a 1 @5 4
(SI+CL)
5 SS 33 o
200
199
6| Ss | 19 o
198
7 Sss 47 o
197
196
8 | ss | 59 o
Very Dense to Dense
195
g | ss | 47 o
194
193.7
98 END OF BOREHOLE AT 9.8m
Continued Next Page 20
+3 x3 Numbers refer {0 15_¢5
' Sensilivily > (%) STRAIN AT FAILURE




ONTMT4S 1197.GPJ  7/20/112

Ministry of
Transporialion

Ontario THURBER
RECORD OF BOREHOLE No RPT-10 20F2 METRIC
w.p 6103-10-00 LOCATION N 54110862 E 267 367.0_CP Overhead al Rossporl, Mile 14.11 ORIGINATED BY _ES
HWY 17 BOREHOLE TYPE _ Hollow Slem Augers COMPILED BY AN
DATUM _Geodetic DATE 2012.05.23 - 2012.06.23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANCE PLOT — . | remares
We| g puste oo ueun| |k
= w|<8| @ 20 40 €0 8 100 MT - conTent il &
Slg wizg| z L L we w wo| 28 [ cramsize
Q| m w o125 O |SHFAR STRENGTH kPa
ELEV DESCRIPTION = &l 2122| E e e— DISTRIBUTION
DEPTH SS| £ | S|38| s |© UNCONFINED  + FIELD VANE y )
= Z|EC| @ e QUOCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page . 20 40 €0 8 100 20 40 80 kwm? [GR sA sI cL
BOREHOLE DRY UPON
COMPLETION OF DRILLING,
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.1m, THEN
ASPHALT TO SURFACE
+3 x 3. Numbers refer to 1535
i @5 (%) STRAIN AT FAILURE

Sensilivity




ONTMT4S 1197.GPJ 7/20/12

Sensitivity

B Ministry of
Transportation
Ontaria THURBER
RECORD OF BOREHOLE No TP-01 10F1 METRIC
W.P, 6103-10-00 LOCATION N 5411 110.1_E 267 313.6_CP Overhead at Rossport, Mile 14.11 ORIGINATED BY _GA
HWY 17 BOREHOLE TYPE _ Hand Shovel COMPILED BY AN
DATUM _Geodetic DATE 2012.05.29 - 2012.05.29 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANGE PLOT NATURAL REMARKS
i} by & PLASTIC Liouio [
E 2 8] LiMIT MOISTURE wr| EF
5 w 28| @ 20 40 B0 BO 100 CONTENT 50 &
olel L | 4l2E| = ' . : : ' wp w w | 5 [ cransize
ELEV DESCRIPTION & 2| g 2 25 g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH HE [ 5128 < |© uNconFiNeD + FIELD VANE Y %)
1 I Z|[€©| & |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
198.0 w 20 40 60 80 100 20 40 60 kNm3 [GR sa I cL
00|  BEDROCK AT SURFACE
BEDROCK EXPOSED ON SOUTH
WEST SIDE OF BRIDGE,
+3 3. Numbers refer lo 15$5
; S (%) STRAIN AT FAILURE




ONTMT4S 1197.GPJ 7/20/112

Sensitivity

Ministry of
Transporiation
Onlario THURBER
RECORD OF BOREHOLE No TP-02 10F1 METRIC
W.P. 6103-10-00 LOCATION N 5411112.1 E 267 320.9 CP Overhead at Rosspor, Mile 14.11 ORIGINATED BY GA
HWY 17 BOREHOLE TYPE _ Hand Shovel COMPILEDBY _ AN
DATUM _Geodetic DATE 2012.05.29 - 2012.05.29 CHECKED BY ___ RPR
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES € I-I:(,-' RESISTANCE PLOT e NATURAL ous - REMARKS
@ MOISTURE - I
= wl|2Z| 8 20 40 60 80 100 e M| EO &
el . wl=2| z . . ; . . wp w w | 5% | cransize
ELEV SeRPTO a8 ¥ | 2|25| & [SHEAR STRENGTHkPa 5 , OISTRIBUTION
DEPTH DESCRIPTION S|3| 5| S5[33| £ [o unconrned  + FIELD vANE y )
=l =2 Z[&C| I |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
198.0 w 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
0.0/ SAND and GRAVEL, occasional 198
rootiets
Brown
197 4 Damp
06 (FILL)
END OF TEST PIT ON BEDROCK
ENCOUNTERED AT 0.6m
3 3. Numbers refer to »
X ‘5*1%5 (%) STRAIN AT FAILURE




ONTMT4S 1197.GPJ 7/20/112

Ministry of
Transportation

Ontario

Sensitivity 10

THURBER
RECORD OF BOREHOLE No TP-03 10F1 METRIC
W.P. 6103-10-00 LOCATION N 5411 113.8 E 267 327.2 CP Overhead at Rossport, Mile 14.11 ORIGINATED BY GA
HWY 17 BOREHOLE TYPE _ Hand Shovel COMPILED BY AN
DATUM _Geodelic DATE 2012.05.29 - 2012.05.29 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E llei RESISTANCE PLOT & e NATURAL oun — REMARKS
=2 MOISTURE = I
= w|22| @ 20 40 60 80 100 [T comewr M| 5O &
=4 K LIZE| z L wp w w | 58 | cransize
O lm w 31285 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION els| & 2|32 E — ¢ DISTRIBUTION
DEPTH HEIR: S|38| £ |o UNCONFINED  + FIELD VANE Y %)
ez z 29S| @ |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
198.0 w 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
00  SAND and GRAVEL 196
Brown
Damp
(FILL)
197.2
0.8 END OF TEST PIT ON BEDROCK
ENCOUNTERED AT 0.8m.
3 3. Numbers refer to 2
X 1595 o) STRAIN AT FAILURE




ONTMT4S 1197.GPJ 7/20/12

Ministry of
Transportalion

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No TP-04 10F1 METRIC
W.P. 6103-10-00 LOCATION N 54111152 E 267 332.3 CP Overhead at Rossport, Mile 14.11 ORIGINATED BY _GA
HWY 17 BOREHOLE TYPE _ Hand Shovel COMPILEDBY __ AN
DATUM _Geodetic DATE 2012.05.29 - 2012.05.29 CHECKED BY LRB
SOIL PROFILE SAMPLES | o w [ CONE FENETRATION
w z { pLasTic  NATURAL LiQuiD [ REMARKS
e} 8 MOISTURE i = L
= wnl|<8| @ 20 40 60 8O 100 UM conTenT zZ0 &
o1zl o | Y1ZE| 2 : — : ' wp w we| 58 | cransize
ELEV DESCRIPTION S8 ¢ | 2[285| & [SHEARSTRENGTHKPa P " DISTRIBUTION
DEPTH g 2| > [38| < |o UNCONFINED  + FIELD VANE Y %)
ez Z|[ZC| © |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
198.0 o 20 40 60 80 100 20 40 60 «N/m 3 |GR SA S| CL
00 sANDand GRAVEL 198
Brown
Damp
197.4 (FILL)
06 END OF TEST PIT ON BEDROCK
ENCOUNTERED AT 0.6m.
+3 x 3, Numbers refer {0 1535
' > (%) STRAIN AT FAILURE




CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Appendix B

Laboratory Test Results
(Present investigation)



NWR 32 Rehabs

GRAIN SIZE DISTRIBUTION - THURBER 1197.GPJ 7/17/12

FIGURE B1
GRAIN SIZE DISTRIBUTION
SAND & GRAVEL FILL
U.S.S. Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 amer oawt 1t 1 3" 414" 6"
100 i L i L I} 1 | 1 L L L L
J \H
80
/)
i |
70 1 y
Z v
% /U /
= 60 7
& /
2 14y
@ 50 i
5 ,V( i
(uj <0 f} g/
o P Ll
& h
i
30 (7 v
q
20 /‘/ 7
10 :i a
i iy
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ]MEDIUMl COARSE FINE COARSE | ~opoi e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® RPT-01 0.38 208.32
x RPT-02 0.38 207.62
A RPT-03 1.07 207.03
* RPT-05 6.10 201.40
® RPT-06 5.33 200.46
] RPT-09 1.07 203.83
[
Date  July2012 .. .. . l Prepd AN .
WP# 6103-10-00 . THURBER Chkd. | RER: o




GRAIN SIZE DISTRIBUTION - THURBER 1197.GPJ 8/15/12

NWR 32 Rehabs

GRAIN SIZE DISTRIBUTION

FIGURE B2

PERCENT FINER THAN

Date
W.P#

SAND FILL

U.S.S. Sieve size, meshesfinch

Size of apenings, inches

200 100 6050 40 30 16 108 4 3 8z It 14 4146
100 1 1 1 P § — 1y YO L1
7
90 =1
./f
9 L]
80 1
{4t
5
70 ' b J/
. |
50 /
40 /
30 ‘ //
20
10 H
=
0 4
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® RPT-06 8.69 197.11
X RPT-07 6.71 199.19
A RPT-07 9.75 196.14
* RPT-08 3.35 201.35
©® RPT-08 6.40 198.30
e RPT-09 7.92 196.97
R
(August2012 . l Prepd AN
.6103-10-00 . THURBER Chkd. | RPR ..




GRAIN SIZE DISTRIBUTION - THURBER 1197.GPJ 8/15/12

NWR 32 Rehabs

GRAIN SIZE DISTRIBUTION FIGURE B3
SAND FILL
U S.S Sieve size, meshesfinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3.’5"11)’ ‘E.rl-ﬂ' 1" 1ur 3"41|M"6|‘
100 L 1 I L r& J____#lz#é_ 1 1
T
90 - /
80
70
4
2 I
|:E 60
[1d
w
4
L 50
l—
pd
o
& 40 /
L
o
30 /
20
10 -
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® RPT-10 2.59 200.91
mm
Date  August2012 . l Prep'd AN
WP# 6103-10-00 THURBER Chkd.  RPR




GRAIN SIZE DISTRIBUTION - THURBER 1197.GPJ 3/20/13

NWR 32 Rehabs

GRAIN SIZE DISTRIBUTION

FIGURE B4

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshesfinch

Size of openings, inches

200 1(?0 6050 40 30 16 108 4 ? 3{_8‘1-?" Srld" 17 1 1Irz' 4 IIM‘ BI'
100 TTTTTT] 1T T T 7
| |
% i !- |
E | | | |
| = |
80 LT : |
| I e | |
70 .I | | : / l -
| i
60 / L
/ [
. A |
50 HHH - /‘ :
| |
i
40 T } T T
|
30 - | |
1] |
20 : — } |
| I | 1
10 i | i 1 i
| J// [ [
0 i *’ | . ! . |
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM ] COARSE FINE S
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
] RPT-09 14.02 190.88
R
March2013 . . l Prep'd AN .
.6103-10-00 . . THURBER Chkd. RPR




QEQTYECHNICAL »

THURBER ENGINEERINO LTD.

ENVIRONMENTAL « MATBERAIALB

POINT LOAD TEST SHEET

Job No : 19-1351-197 Client : MRC
Date Drilled : 5/24/2012
Project Name : CP Overhead at Rossport, Mileage 14.11 Date Tested : 6/1/2012
Core Size : NQ BHNo: RPT-08 Tester :
Test Depth | Axialor | Force | Diameter| Length ucs
No. | Run Ne- (r:) Diametral | (kN) (mm) (mrgl) (MPa) Rock Type Notes
1 1 13.3 D 13.2 47.3 80.1 138.1 Granite Very Strong
2 1 13.6 D 14.2 47.3 78.6 148.1 Granite Very Strong
3 1 13.9 D 12.7 47.3 84.5 132.8 Granite Very Strong
4 2 14.2 D 15.4 47.3 79.1 161.6 Granite Very Strong
5 2 14.5 D 15.5 47.3 91.3 162.5 Granite Very Strong
6 2 14.9 D 17.1 47.3 79.2 179.3 Granite Very Strong
7 2 15.2 D 14.1 47.3 96.3 147.5 Granite Very Strong
8 2 15.4 D 13.5 47.3 81.1 141.5 Granite Very Strong
9 3 15.8 D 16.4 47.3 93.2 171.5 Granite Very Strong
10 3 16.1 D 16.0 47.3 79.6 167.3 Granite Very Strong
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

* 1t is ideal to perform axial test on core specimens with D/L ratio of 1.1 + 0.1
Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point.




CEDTYRCHNICAL » ENVIRONMENTAL = MATEIVALSE

- THURBER ENGINEERING LTD.

POINT LOAD TEST SHEET

Job No : 19-1351-197 Client : MRC

Date Drilled : 5/26/2012

Project Name : CP Overhead at Rossport, Mileage 14.11 Date Tested : 6/12/2012

Core Size : NQ BHNo: RPT-02 Tester : SLL

Test Run No. Depth | Axial or Force | Diameter | Length ucs

No. (m) | Diametral | (kN) (mm) (mm) (MPa) Rock Type Notes

5.8 D 18.0 47.2 96.7 188.2 Granite Very Strong

6.1 18.5 47.2 86.1 194.1 Granite Very Strong

6.4 16.3 47.2 76.5 160.2 Granite Very Strong

6.7 15.2 47.2 69.3 1569.4 Granite Very Strong

7.0 16.2 47.2 71.3 170.2 Granite Very Strong
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* 1t is ideal to perform axial test on core specimens with D/L ratio of 1.1 + 0.1
Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point.



- THURBER ENGINEERING LTOD.

. GEOTHCHNICAL » BENVIRONMENTAL + MATEMRIALE

POINT LOAD TEST SHEET

Job No : 19-1351-197 Client : HMM
Date Drilled : 5/30/2012
Project Name : CP Overhead at Rossport, Mileage 14.11 Date Tested : 6/12/2012
Core Size : NQ BHNo: RPT-03 Tester : SLL
Test Depth | Axialor | Force | Diameter| Length ucs
No. | Run No- (r:) Diametral| (kN) | (mm) (mrsr") (MPa) Rock Type Notes
1 1 5.5 D 9.4 47.2 77.7 98.9 Granite Strong
2 1 6.1 D 18.4 47.2 79.1 193.2 Granite Very Strong
3 2 6.7 D 16.0 47.2 86.4 167.4 Granite Very Strong
4 2 7.1 D 11.4 47.2 90.3 119.5 Granite Very Strong
5 2 7.4 D 15.1 47.2 86.9 157.9 Granite Very Strong
6 2 7.7 D 18.4 47.2 87.3 192.8 Granite Very Strong
7 2 8.1 D 241 47.2 78.1 253.3 Granite Extremely Strong |
8
9
10
11
12
13
14
15
16
17
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19
20
21
22
23
24
25
26
27
28
29
30

* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 £ 0.1
Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point.




THURBER ENOINEERING LTD.

QBOYECHNICAL » BNVIRODNMENTAL * MATERIALS

POINT LOAD TEST SHEET

Job No : 19-1351-197 Client : MRC
Date Drilled : 5/25/2012
Project Name : CP Overhead at Rossport, Mileage 14.11 Date Tested : 6/1/2012
Core Size : NQ BHNo: RPT-04 Tester : SLL
Test Depth | Axialor | Force | Diameter | Length Ucs
No. | Run No- (r::) Diametral| (kN) | (mm) (mr?\) (MPa) Rock Type Notes
1 2 8.1 D 18.8 47.1 95.4 198.0 Granite Very Strong
2 2 8.4 D 22.0 47.1 110.4 231.5 Granite Very Strong
3 2 9.0 D 19.4 47 1 76.4 204.2 Granite Very Strong
4 2 9.4 D 21.5 47.1 68.2 226.6 Granite Very Strong
5 3 9.6 D 28.3 471 74.9 298.3 Granite Extremely Strong |
6 3 9.9 D 19.8 47.1 88.0 209.3 Granite Very Strong
7 3 10.3 D 24.0 47.1 79.4 253.2 Granite Extremely Strong |
8 3 10.5 D 21.0 47.1 91.2 221.5 Granite Very Strong
9 3 10.8 D 23.0 471 87.8 2421 Granite Very Strong
10
1
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29
30

* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 £ 0.1
Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point.



QEOTECHNICAL «

THURBER ENGINEERING LTD.

ENVIRONMENTYAL + MATERIALR

POINT LOAD TEST SHEET

Job No: 19-13561-197 Client : HMM
Date Drilled : 5/30/2012
Project Name : CP Overhead at Rossport, Mileage 14.11 Date Tested : 6/12/2012
Core Size : NQ BHNo: RPT-05 Tester :
Test Depth | Axialor | Force |Diameter | Length Ucs
No. | Run No- (.ﬁ) Diametral| (kN) | (mm) (mgi) (MPa) Rock Type Notes
1 1 7.7 D 15.2 471 86.3 160.0 Granite Very Strong
2 1 8.0 D 19.0 471 79.4 200.5 Granite Very Strong
3 1 8.3 D 17.1 47.1 81.8 180.4 Granite Very Strong
4 1 8.6 D 6.2 471 93.4 65.2 Granite Strong
5 2 8.9 D 17.4 47.1 79.1 183.4 Granite Very Strong
6 2 9.2 D 17.2 47.1 86.9 181.5 Granite Very Strong
7 2 9.6 D 30.0 47.1 80.8 316.5 Granite Extremely Strong
8 2 9.9 D 17.5 47.1 93.4 184.3 Granite Very Strong
9
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* Itis ideal to perform axial test on core specimens with D/L ratio of 1.1 £ 0.1
Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point.




- THURBER ENGINEERING LTD.

. OEOCTECHNICAL » ENVIRONMENTAL « MATERIALSH

POINT LOAD TEST SHEET

Job No: 19-1351-197 Client : HMM
Date Drilled : 5/31/2012
Project Name : CP Overhead at Rossport, Mileage 14.11 Date Tested : 6/12/2012
Core Size : NQ BHNo: RPT-07 Tester : SLL
Test Depth | Axial or Force | Diameter | Length ucs
No. | Run No- (nF:) Diametral | (kN) (mm) (mi) (MPa) Rock Type Notes
1 1 14.8 D 17.6 47.1 83.9 184.4 Granite Very Strong
2 1 15.1 D 16.5 47.1 84.8 173.56 Granite Very Strong
3 1 16.5 D 19.3 47.1 98.1 203.7 Granite Very Strong
4 1 15.7 D 18.4 47.1 75.6 194.0 Granite Very Strong
5 2 16.1 D 15.8 47.1 88.0 166.4 Granite Very Strong
6 2 16.4 D 19.8 47 .1 76.2 208.6 Granite Very Strong
7 2 16.7 D 18.9 47.1 80.0 199.5 Granite Very Strong
8 2 17.0 D 13.5 47.1 81.1 142.1 Granite Very Strong
9 2 17.3 D 20.1 471 94.6 212.0 Granite Very Strong
10
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17
18
19
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28
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30

* |t is ideal to perform axial test on core specimens with D/L ratio of 1.1 £ 0.1
Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point.



CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Appendix C

Record of Borehole Sheets and Laboratory Results
(previous investigation)
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CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Appendix D

Site Photographs



CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Photograph 1- Highway 17 and CP Overhead at Rossport crossing, south side




CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Photograph 3 Highway 17 and CP Overhead at Rossport crossing, northwest side

THURBER



CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Photograph 4- Highway 17 and CP Overhead at Rossport crossing, north side




CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Photograph 5— Highway 17 and CP Overhead at Rossport crossing, southeast side




CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24




CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Photographs 8 and 9-CP Overhead at Rossport existing embankments




CPR Overhead at Rossport Replacement
Highway 17, Site 48C-24

Appendix E

Drawing titled “Borehole Locations and Soil Strata”
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