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FINAL REPORT

FOUNDATION INVESTIGATION REPORT ‘

Pagwachuan River Bridge Replacement
Site No. 39W-001, Highway 11
Near Hearst, Ontario
G.W.P. 5412-04-00
District — New Liskeard

1.0 INTRODUCTION

Jacques Whitford Limited (Jacques Whitford) was retained by Lea Consulting Ltd., to complete a
Foundation Investigation Report for the replacement of the Pagwachuan River Bridge on Highway 11,
located approximately 52 km west of the intersection of Highway 11 and Highway 631, approximately
half way between Hearst and Longlac, Ontario, (GWP No. 5412-04-00).

The work was carried out under Agreement No. 5005-E-0025. Authorization to proceed with the
investigation was provided by Mr. Peter Ojala, P.Eng., Vice President, Head of Bridges and Structures,
of Lea Consulting Ltd, the prime consultant on this design assignment.

This foundation investigation report has been prepared specifically and solely for the project described
herein. It contains the factual results of the foundation investigation and the laboratory testing.

2.0 SITE DESCRIPTION

The site is located on Highway 11 at the Pagwachuan River, approximately 52 km west of the junction
of Highway 11 and Highway 631, approximately half way between Hearst and Longlac, Ontario.

Highway 11 is generally oriented in an east west direction with one east bound lane and one west
bound lane. Highway 11 at the Pagwachuan River is built on shallow embankments to a rural highway
section with wide gravel shoulders and is generally higher than the surrounding lands. Drainage for
Highway 11 is provided by ditches located along the sides of the highway, which are sloped to drain to
the Pagwachuan River.

The existing bridge structure consists of a through-truss main span and two steel girder approach
spans. The main span is approximately 46 m long and the two approach spans are each approximately
15 m long. The deck is reportedly a reinforced concrete deck. The bridge was constructed about 1942
and rehabilitated in 1982.

Two drawing sheets, TWP 770-1-1-A and 770-1-2-A, dated August 1941 both indicate that the existing
bridge structure is likely supported on spread footings. The drawings indicate that the tops of the
footings for the piers are at elevations of approximately 193.7 m and 193.8 m, and the tops of the
abutment footings are at elevations of approximately 198.3 m and 197.7 m for the east and west
abutment, respectively.
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3.0 PHYSIOGRAPHY

Based on Map 2518, titled “Surficial Geology of Northern Ontario”, dated 1987, by the Ministry of
Northern Development and Mines, Highway 11 at the Pagwachuan River is situated on the boundary
between exposed bedrock, bedrock with a thin veneer of glacial sediment cover and shallow drift, and
glacial till.

Based on Map 2543, titled “Bedrock Geology of Ontario, East-Central Sheet”, dated 1991, by the
Ontario Ministry of Northern Development and Mines, the bedrock at the site is noted as
Metasedimentary rock comprised of wacke, arkos, argillite, slate, marble, chert, iron formation and
minor metavolcanic rocks, with intrusions of mafic and related rock.

4.0 BACKGROUND

A preliminary foundation investigation and design report was carried out by Jacques Whitford Limited.
The results of the preliminary investigation were provided in the following draft Preliminary Foundation
Investigation and Design report:

» Draft Report
Preliminary Foundation Investigation and Design Report
Pagwachuan River Bridge Replacement
Site No. 39W-001
Highway 11
District — New Liskeard
GWP 5412-04-00
Jacques Whitford Project Number: 1015345
Draft report dated: April 27, 2007

The factual results from the draft preliminary foundation report, including the Record of Borehole
Sheets and Laboratory Test data, have been incorporated in this report.

5.0 INVESTIGATION PROCEEDURES

5.1 Field Program

The fieldwork for the preliminary investigation was carried out from February 21 to 23, 2007, and March
16 to 26, 2007. The field work for the detailed investigation was carried out from July 11 to 20, 2007. A
total of 13 boreholes were advanced for this investigation using track and barge mounted drill rigs
equipped with 250 mm (outside diameter) continuous flight, hollow-stem augers, steel casings and mud
rotary drilling. The drill rigs were supplied and operated by Landcore Drilling, Abraflex Drilling and
Walker Drilling. The following table outlines the drilling program:
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Structure Element Borehole Number

Replacement Structure West Approach P-07-64
West Abutment P-06-1

P-06-2

West Pier (Pier 1) P-07-1

East Pier (Pier 2) P-07-2

East Abutment P-06-5

P-06-6

East Approach P-07-65

Detour Structure West Approach P-07-60
West Abutment P-06-2

P-06-3

Central Pier P-07-3

East Abutment P-06-4

P-06-5

East Approach P-07-59

Prior to commencing the field investigations, the borehole locations were cleared of underground
utilities by the various utility companies.

Soil samples were recovered from the boreholes at regular intervals using a 50 mm Outside Diameter
split-tube sampler by conducting Standard Penetration Tests (SPTs) in general accordance with the
procedures outlined in ASTM specification D1586-99. Relatively undisturbed samples were obtained
by pushing thin walled sample tubes in general accordance with ASTM D1587.

Where cohesive soils were encountered, in situ shear vane testing was carried out using a vane
meeting the MTO N-Vane design requirements and following the procedures outlined in ASTM
D2573-94.

Rock cores were obtained using standard NQ rock coring equipment.

Jacques Whitford field personnel recorded the conditions encountered in all boreholes at the time of the
investigation. Soils were described in accordance with the MTO Soils Classification System for
foundation reports.

The groundwater levels, where encountered and where practical, were measured in the boreholes
during and on completion of drilling. All boreholes were backfilled in accordance with the Ontario
Ministry of the Environment Regulation 903, using a cement/bentonite slurry.

All soil samples recovered from the boreholes were placed in moisture-proof bags and transported to
our laboratory for detailed classification and testing as required. All rock cores were placed in rock core
boxes and transported to our laboratory for detailed examination and selected laboratory testing.
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5.2  Survey

The borehole locations were established by Jacques Whitford personnel and referenced to the stations
of the permanent alignment at centreline on Highway 11, as noted on the Record of Borehole sheets.
Offsets were referenced looking up chainage. The borehole chainage and off-sets are provided on
Drawing Nos. 1 to 4 in Appendix A and on the Record of Borehole sheets in Appendix B.

The ground surface elevation at the borehole locations were surveyed by Jacques Whitford Personnel.
The boreholes were surveyed to the following benchmark:

» Geodetic Canada Benchmark No. 79U030, with a reported Geodetic elevation of 202.461 m.

The location of the benchmark is shown on the drawings in Appendix A.

5.3  Laboratory Testing

All samples returned to the laboratory were subjected to detailed visual examination and classification.
Approximately 25% of the soil samples were submitted for routine testing including a suite of moisture
content determination, 33 grain size distribution and 23 Atterberg Limits tests. The laboratory results
are provided on the Record of Borehole sheets in Appendix B. One of the thin wall Shelby tube
samples was submitted to Golder Associates Laboratories for consolidation testing.

The results of the grain size analyses, Atterberg Limits and Consolidation tests are shown on
Figure Nos. 1 through 14 in Appendix C.

Unless requested in advance, all samples will be stored in our laboratory for a period of 12 months,
from the issue date of this report.

6.0 RESULTS OF THE INVESTIGATION

6.1 Subsurface Conditions

The subsurface conditions encountered in the boreholes are summarized on the Record of Borehole
sheets provided in Appendix B. An explanation of the terms used on the Record of Borehole sheets is
also provided in Appendix B.

Borehole Location Plans and Strata Plots of the soils encountered in the boreholes are provided on
Drawing No. 1 and Drawing No. 2 in Appendix A.

A summary of the soil and groundwater conditions encountered in the boreholes is provided below.

6.2 Soll

6.2.1 Pavement Structure

Pavement structure was encountered at the ground surface in Boreholes P-07-64 and P-07-65, which
were advanced on the shoulder of the existing road alignment. The pavement structure consisted of
approximately 50 mm of asphalt underlain by approximately 0.9 m to 1.2 m of granular material
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generally consisting of sand fill with varying amounts of gravel. The pavement structure extended to an
elevation of approximately 201.1 mto 202.1 m

Laboratory testing performed on two samples of the granular material sand fill consisted of moisture
content tests. The test results are as follows:

=  Moisture Content:
8% and 9%

The results of the moisture content tests are provided on the Record of Borehole sheets in
Appendix B.

6.2.2 Topsoll

Topsoil was encountered at the ground surface in Boreholes P-06-1 to P-06-4 and P-07-59 and
P-07-60. The thickness of the topsoil was variable ranging from approximately 50 mm in P-06-2 to
600 mm in P-06-3.

Laboratory testing performed on a single sample of the topsoil consisted of a moisture content test.
The test result is as follows:

=  Moisture Content:
29%

The result of the moisture content test is provided on the Record of Borehole sheets in Appendix B.

6.2.3 Sand Fill (SM)

Sand fill was encountered in Boreholes P-06-5, P-06-6 and P-07-59. The sand fill ranged in thickness
from approximately 1.0 m to 2.3 m and extended to elevations of approximately 198.2 m to 199.6 m.

The sand fill contained trace gravel, varying amounts of silt, trace clay and was moist to wet.

Based on the N-Values obtained from four Standard Penetration Tests (SPT), the compactness of the
sand fill was determined to be loose to compact.

Laboratory testing performed on selected samples consisted of moisture content tests and a grain size
distribution test. The test results are as follows:
= Moisture Content:
9% to 27%
= Grain Size Distribution

3% gravel,
47% sand;
45% silt; and,
5% clay.

The results of the moisture content tests and grain size distribution are provided on the Record of
Borehole sheets in Appendix B. The results of the grain size distribution test are provided on Figure 1
in Appendix C.
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6.2.4 Clayey Silt Fill (CL-ML)

A layer of clayey silt fill was encountered below the topsoil in P-06-1 and P-06-2. The clayey silt fill was
approximately 400 mm to 2.0 m thick and extended to elevations of approximately 198.0 m to 198.4 m.

The clayey silt fill contained trace to some sand, trace gravel, organics and rootlets, and was generally
moist.

Based on the N-values obtained from two SPTs, the consistency of the clayey silt fill was determined to
be stiff.

Laboratory testing performed on three samples consisted of moisture content tests. The test results
are as follows:

=  Moisture Content:
14% to 21%

The moisture content test results are provided on the Record of Borehole sheets in Appendix B.

6.2.5 Clayey Silt (ML — CL)

Clayey Silt was encountered in Boreholes P-06-1 to P-06-6, P-07-60 and P-07-65. The thickness of the
clayey silt ranged from approximately 0.4 m to 3.1 m and extended to elevations of approximately
194.9 m to 200.5 m.

The clayey silt contained trace sand, trace organics, rootlets, wood fragments and was moist.

Based on the N-Values obtained from the SPTs, the consistency of the clayey silt was determined to be
stiff to very stiff.

Laboratory testing performed on selected samples consisted of moisture content, grain size distribution
and Atterberg Limits tests. The test results are as follows:
= Moisture Content:
13% to 26%
» Grain Size Distribution:

0% gravel,

1% to 5% sand;

75% to 81% silt; and,
17% to 19% clay

= Atterberg Limits:

Liquid Limit: 25% to 23%
Plastic Limit: 20% to 17%
Plasticity Index: 5% to 6%

The results of the moisture content, grain size distribution and Atterberg Limits tests, are provided on
the Record of Borehole sheets in Appendix B.

The results of the grain size distribution tests are provided on Figure 2 in Appendix C. The results of
the Atterberg Limits tests are provided on Figure 3 in Appendix C.
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6.2.6 Sand (SM to SW)

A layer of sand was encountered underlying the clayey silt in Boreholes P-06-4, P-06-5, and P-06-6, at
the bottom of the river in Borehole P-07-1 and in Borehole P-07-65. The thickness of the sand layer
varied from approximately 1.9 m to 3.1 m and extended to elevations in the range of about 191.7 m to
198.0 m.

The sand contained some gravel, trace silt and clay and was generally saturated. Wood fragments and
organics were encountered in the samples from Borehole P-07-1 advanced in the river.

Based on the N-values obtained from the SPTs, the sand was determined to be loose to compact.

Laboratory testing performed on selected samples consisted of moisture content and grain size
distribution tests. The test results are as follows:
= Moisture Content:
7% to 21%
» Grain Size Distribution:

3% to 23% gravel;
56% to 78% sand;
9% to 36% silt; and,
1% to 4% clay

The results of the moisture content and grain size distribution tests are provided on the Record of
Borehole sheets in Appendix B.

The results of the grain size distribution tests are provided on Figure 4 in Appendix C.

6.2.7 Silty Clay (CL)

Layers of silty clay were encountered underlying the surficial soils in all boreholes. The layers of silty
clay were interbedded with layers of silt and sandy silts. The thickness of the various silty clay layers
ranged from approximately 1.5 m to 12.2 m. Boreholes P-07-59 and P-07-65 were terminated in the
silty clay layer at a depth of approximately 11.6 m and 11.3 m, elevations of about 190.3 m and
190.7 m, respectively.

In situ shear vane testing was carried out in the silty clay. The results of the testing indicated that the
shear strength of the silty clay was variable ranging from approximately 24 kPa to more than 100 kPa
(the upper limit of the equipment), with sensitivities in the range of approximately 1.8 to 5. The in situ
shear vane and SPT testing indicated that the consistency of the silty clay could be described as soft to
hard.

Laboratory testing performed on selected samples consisted of moisture content, grain size distribution
and Atterberg Limits tests. In addition to the routine testing one sample (Borehole P-07-2 Sample 7)
was submitted for consolidation testing. The laboratory test results are as follows:

= Moisture Content:
17% to 40%
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= Grain Size Distribution:

0% to 3% gravel,
5% to 16% sand;
50% to 76% silt; and,
22% to 46% clay

= Atterberg Limits:

Liquid Limits: 22% to 32%
Plastic Limits: 12% to 17%
Plasticity Indices: 7% to 16%

=  Consolidation Test Results:

Initial Void Ratio: 0.671
Pre-consolidation Pressure: 110 kPa
Consolidation Index C.: 0.18
Reconsolidation Index C,: 0.029

Co-efficient of Consolidation C,: 7 x 10”7 m?/sec

The results of the moisture content, grain size distribution and Atterberg Limits tests, are provided on
the Record of Borehole sheets in Appendix B.

The results of the grain size distribution tests are provided on Figures 5 and 6 in Appendix C. The
results of the Atterberg Limits tests are provided on Figures 7 and 8 in Appendix C. The results of the
consolidation test are provided on Figure 9 in Appendix C.

6.2.8 Silt to Sandy Silt (ML)

Layers of silt to sandy silt were encountered in all boreholes between the layers of silty clay, clayey silt
and sand noted herein. The silt to sandy silt ranged in thickness from approximately 1.3 m to 9.1 m
and extended to elevations ranging from about 191.3 m to 193.6 m. Boreholes P-07-60 and P-07-64
were terminated in the silty to sandy silt stratum at depths of approximately 11.3 m, elevations of about
191.3 m and 192.0 m, respectively.

The silt to sandy silt contained seams of silty clay, some organics and was moist to saturated.
Based on the N-Values obtained from the SPTs, silt ranged from very loose to compact.

Laboratory testing performed on selected samples consisted of moisture content tests, grain size
distribution and Atterberg Limits tests. The test results are as follows:

=  Moisture Contents:
14% to 35%
= Grain Size Distribution:

0% gravel,

0% to 9% sand;

81% to 94% silt; and,
5% to 14% clay.

The results of eight (8) Atterberg Limits tests indicated that the soil was non-plastic.
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The results of the moisture content tests and grain size distribution tests are provided on the Record of
Borehole sheets in Appendix B.

The results of the grain size distribution tests are provided on Figures 10 and 11 in Appendix C.

6.2.9 Sandy Silt to Silty Sand (ML to SM)

Sandy silt to silty sand strata was encountered at depth in Boreholes P-06-1 to P-06-6, and P-07-1 to
P-07-3. The top of this layer ranged from elevations of approximately 171.1 m to 180.9 m, while the
base was encountered at elevations of approximately 176.3 m to 170.4 m. Boreholes P-06-1, P-06-4 to
P-06-6 were terminated within this unit.

The sandy silt to silty sand strata contained trace to some clay and gravel and was moist to saturated.
Rock fragments, cobbles and boulders were also noted.

Based on the N-Values obtained from the SPTs, the sandy silt to silty sand was generally very dense.

Laboratory testing performed on selected samples consisted of moisture content tests and a grain size
distribution test. The test results are as follows:
= Moisture Contents:
4% to 18%
= Grain Size Distribution:

14% to 17% gravel;
19% to 70% sand;
13% to 54% silt; and,
3% to 10% clay.

The results of the moisture content tests and grain size distribution test are provided on the Record of
Borehole sheets in Appendix B.

The results of the grain size distribution test are also provided on Figure 12 in Appendix C.

6.2.10 Clayey Silt Till (CL-ML)

Clayey silt till was encountered in Borehole P-07-2 at a depth of approximately 30.2 m below existing
grade, an elevation of approximately 167.6 m. Borehole P-07-2 was terminated in the clayey silt till
stratum at a depth of approximately 33.2 m, an elevation of approximately 164.6 m.

The clayey silt till generally contained with to some sand and trace gravel and was moist. Cobbles and
boulders were encountered in the clayey silt till stratum.

Based on the N-Values obtained from the SPTs, the consistency of the clayey silt was hard.

Laboratory testing performed on selected samples consisted of moisture content, a grain size
distribution and Atterberg Limits tests. The test results are as follows:

=  Moisture Content:
7% to 9%
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= Grain Size Distribution:

5% gravel,
26% sand;
48% silt; and,
21% clay; and,

= Atterberg Limits:

Liquid Limit: 22%
Plastic Limit: 18%
Plasticity Index: 4%

The results of the moisture content, grain size distribution and Atterberg Limits tests, are provided on
the Record of Borehole sheets in Appendix B.

The results of the grain size distribution tests are provided on Figure 13 in Appendix C. The results of
the Atterberg Limits tests are provided on Figure 14 in Appendix C.

6.3 Boulders

A layer of boulders were encountered in Boreholes P-07-1, P-07-2 and P-07-3, at depths in the range
of approximately 24.7 m to 27.4 m below existing grade, elevations of about 170.4 m to 173.1 m. The
thickness of the boulder layer was approximately 1.5 m in P-07-1 and 2.8 m in P-07-2. Borehole
P-07-3 was terminated in the boulder layer at a depth of approximately 27.7 m below existing grade,
elevation of about 169.6 m.

The boulders were cored using NQ coring equipment.

6.4 Bedrock

Bedrock, generally consisting of pink and grey gneiss, was encountered in Boreholes P-06-2, P-06-3
and P-07-1 at depths of approximately 21.9 m to 29.9 m below existing grade, elevations of about
167.9 m to 176.3 m. The boreholes were terminated in the rock at depths of approximately 25.4 m to
31.1 m, elevations of about 166.7 mto 172.7 m.

Core samples of the bedrock were obtained from Boreholes P-06-2, P-06-03 and P-07-1. The
observations of the rock cores are summarized as follows:

= Total Core Recovery (TCR): 87% to 100%, average of approximately 93%
= Solid Core Recover (SCR): 36% to 91%, average of approximately 74%
= Rock Quality Designation (RQD):  45% to 100%, average of approximately 79%

The results of the rock core analysis are provided on the Record of Borehole sheets in Appendix B.

6.5 Groundwater

It was not practical to measure the depth to groundwater on completion of drilling, given that the
methods employed to drill the boreholes included the use of drilling mud. However, water was
encountered on the spoon during drilling at the depths and elevations noted in the following table:
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Groundwater First Encountered

Borehole Number Depth Below Existing Grade Elevation

(m) (m)
P-06-1 1.5 197.5
P-06-2 3.0 197.1
P-06-3 4.6 193.6
P-06-4 29 196.2
P-06-5 3.0 196.6
P-06-6 3.0 196.5
P-07-1 River Surface 197.8
P-07-2 River Surface 197.8
P-07-3 River Surface 197.3
P-07-59 2.7 199.2
P-07-60 0.8 201.8
P-07-64 3.3 200.0
P-07-65 3.4 198.6
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7.0 CLOSURE

A soil investigation is a limited sampling of a site. The information is gathered at specific borehole
locations and can only be extrapolated to an undefined limited area around the borehole locations. The
extent of the limited area depends on the variability of the soil and groundwater conditions as
influenced by geological processes, as well as the history of the site reflecting natural conditions,
construction activities and site use. Should any conditions at the site be encountered which differ from
those at the borehole locations, we request that we be notified immediately in order to assess the
additional information.

We trust the above information meets with your present requirements. Should you have any questions
or require further information, please do not hesitate to contact us at your convenience.

Regards,
JACQUES WHITFORD LIMITED

Original Signed by:

Geoffrey Creer, P. Eng.
Geotechnical Engineer

Original Signed by:

Fred J. Griffiths, Ph. D., P. Eng.
Designated Principal
MTO Foundations Contact

P:\CMiC Jobs\1015xxx\1015345\Pagwachewan\Detailed design\Pagwa Final Foundation Report\Pagwa Foundation Investigation\1015345
Pagwa Foundation Investigation Design - December 17, 2007 - final Report.doc
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ELEVATICN (m)

METRIC
CONT No2007-5105
DIMENSIONS ARE IN METRES WP No 5412—-04-00
AND/OR MILLIMETRES RE/;EXVQESE@ ;FL\I/EEE SHEET
UNLESS OTHERWISE SHOWN SOIL STRATA
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conditions.
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CONT No2007-5105
WP No 5412—-04—00
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SOIL STRATA
SECTION B-B & C-C

==

PAGWACHUAN RIVER

ELEVATION (m)

HORNEPAYNE
KEY PLAN N.T.S
¢' BOREHOLE LEGEND:
Y  GROUNDWATERLEVEL
BOREHCLE Na. STATKON OFFSET | ELEVATION
P—0B—1 17+837 1m Rt 199.0 m
P—06-2 174822 16m Lt 200.1 m
P-06-3 174843 27m Lt 198.2 m
P—-06-4 17+904 19m Lt 199.1 m
P—06-5 17+907 Om Lt 199.6 m
P—06—6 17+905 12m Rt 199.5 m
P—07—1 17+854 Im Lt 197.8 m
P-07-2 174601 7m Lt 197.8 m
P-07-3 174871 26m Lt 197.3 m
P-D7—-59 17+938 13m Lt 201.9 m
P-07-60 17+812 18m Lt 202.8 m
P—07-64 174812 6m Rt 203.3 m
P-Q07-85 17+948 5m Rt 202.0 m
NOTES:

1. The boundaries between soil strota have been
established only ot Borehole locations. Between
Boreholes the boundaries are assumed frem
gecleglenl evidence.

2. The complete foundation investigation and design
report for this project and ather related
dacuments may be examined at the Engineering
Materials Office, Downsview. Information
contained in this report ond related documents is
speelfically excluded In accordance with the
conditions.

3. Base plan provided by LEA Consulting Ltd.

4. This drawing is for subsurface information only.
Surface detolls and features are for conceptual
lllustratien only. The propesed structure lecation
and features are shown for information purposcs
only.
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SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS

SOIL DESCRIPTION

Terminology describing common soil genesis:

Topsoil -

Peat -
Till -

Fill -

mixture of soil and humus capable of supporting good vegetative
growth

fibrous fragments of visible and invisible decayed organic matter
unstratified and unsorted glacial deposit which may include particle
sizes from clay to boulders

materials not identified as deposited by natural geological processes

Terminology describing soil structure:

Desiccated -

Fissured -
Varved -
Stratified -

Laminated -
Blocky -
Lensed -
Seam -

Well Graded -

Uniformly Graded -

having visible signs of weathering by oxidization of clay minerals,
shrinkage cracks, etc.

material breaks along plane of fracture

composed of regular alternating layers of silt and clay

alternating layers or beds greater than 6mm (1/4”) thick
alternating layers or beds less than 6mm (1/4") thick

material can be broken into small and hard angular lumps
irregular shaped pockets of soil with differing textures

a thin, confined layer of soil having different particle size, texture, or
color from materials above and below

having wide range in grain sizes and substantial amounts of all
intermediate particles sizes

predominantly one grain size

Soil descriptions and classification are based on the Unified Soil Classification System (USCS) (ASTM D-
2488), which classifies soils on the basis of engineering properties. The system divides soils into three
major categories: (1) coarse grained, (2) fine-grained, and (3) highly organic. The soil is then subdivided
based on either gradation or plasticity characteristics. This system provides a group symbol (e.g. SM) and
group name (e.qg. silty sand) for identification. The classification excludes particles larger than 76 mm.

Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic

matter, construction debris) is based upon the proportion of these materials present and as described below

in accordance with the standard of the Ministry of Transportation of Ontario:

Trace or occasional
Some
With

Less than 10%
10-20%
20-30%

The standard terminology to describe cohesionless soils includes the compactness as
determined by the Standard Penetration Test ‘N’-value*.

Compactness ‘N’-value
Very loose <4
Loose 4-10
Compact 10-30
Dense 30-50
Very dense >50

W

Continued Next Page



Continued

SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS

The standard terminology to describe cohesive soils includes consistency, which is based on undrained
shear strength as measured by insitu vane tests, penetrometer tests, unconfined compression tests or
similar field and laboratory analysis. Standard Penetration Test ‘N’-values* can also be used to provide an
approximate indication of the consistency and shear strength of fine grained, cohesive soils.

Consistency Undrained Shear ‘N’-Value
Strength (kPa)

Very Soft <12.5 <2
Soft 12.5-25 2-4
Firm 25-50 4-8
Stiff 50-100 8-15

Very Stiff 100-200 15-30
Hard >200 >30

Note: *N'-VALUE- The Standard Penetration Test records the number of blows of a 140 pound (64kg)
hammer falling 30 inches (760mm), required to drive a 2 inch (50.8mm) O.D. split spoon sampler 1 foot
(305mm). For split spoon samples where full penetration is not achieved, the number of blows is reported
over the sampler penetration in millimeters (e.g. 50/75).

STRATA PLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic
symbols:

R

R
O\

&

{2

AR IN

L)
RSN ’
RS 2
o398 “
Asphalt  Concrete  Topsoil Fill Peat Organic Silt Clay Gravel
Silt
=/
.
/)
.
Sedimentary Metamorphic Igneous
Rock Rock Rock

WATER LEVEL MEASUREMENT

AvA A 4

Open Borehole or Test Pit Monitoring Well, Piezometer or Standpipe
SAMPLE TYPE
SS Split spoon sample (obtained BS Bulk sample

from the Standard WS Wash sample

Penetration Test) HQ, NQ, BQ,etc. Rock core samples obtained
TW Thin Wall Sample or Shelby Tube with the use of standard size
PS Piston sample diamond drilling bits.
GS Grab sample
AS Auger sample
VT Vane Test

K:\Templates\GEO-MAT Templates\symbols & terms for BH & TP V2.doc
Last update: June 2007



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No P07-1 1 OF 3 METRIC
W.P. 5412-04-00 LOCATION Sta. 17+854 ofs 7 m Lt CL ORIGINATED BY _ DS
DIST Mew LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger, Spiit Spoon COMPILED BY NH
DATUM _Geodelic DATE 7.11.07 - 7.13.07 CHECKED BY GTC
DYNAMIC CONE PENETRATION
SOIL PROFILE SA
MPLES @ " '-; RESISTANCE PLOT puasTic NATURAL o0 - REMARKS
i EZ o 20 40 e 8o 1o |umT  MOSTEE it £& &
0 EA R CONTENT 0
9 o« w =g z L ! : : : W w w | =4 GRAIN SIZE
_ELEV_ DESCRIPTION Ela & 2 a5 2 SHEAR STRENGTH kPa ¢ ; . DISTRIBUTION
DEPTH < |2 I 33| = |o UNCONFINED  x FIELDVANE Y %)
ﬁ = 2 |EC| @ |® QUOKTRIAXIAL X LABVANE WATER CONTENT (%)
197.8] River Waler Surface o 20 40 60 8O0 100 10 20 30 kNm' [GR SA I CL
0.0 WATER - Pagwachuan River b
197
196
195
1947
30 SAND (SM) some gravel, wood £ 7
fragments and organics at 3m to 5.1 e I S5 11
m, wel
Very loose lo compact
Grey ] 194
2| ss| 28
sl ss| v 168
lalss| o3 o
191.8 e 192
59 Silty CLAY (CL), trace sand, wel ﬂ
Firm
Grey 5| 88| 7 o
191
slss| s 190
189
71 88| 4 o 1 8 49 42
a0
ALt
187
8| ss| s
86
185.3]
126 SILT (ML), some day race gravel, 97 88] 98
wet 185
Compac! to dense
Grey
184
10| 8 | 23 0 1 8 11
183'—

Continued Next Page

% 3_ % 3. Numpgr_s refer to
Sensitivity

3% STRAIN AT FAILURE



@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No P07-1 2 OF 3 METRIC
W.P. 5412-04-00 LOCATION Sta. 17+854 o/s 7m LL CL ORIGINATEDBY _DS
DIST New LiskeardHWY _11 BOREHOLE TYPE __ Holiow Stem Auger, Spiit Spoon COMPILEDBY _ NH
DATUM _Geodetic 7.11.07 -7.13.07 CHECKEDBY___ GTC
DYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES o g RESISTANCE PLOT _-’_____:_____ puastic NATURAL 1ol - REMARKS
H_-" w o LIMIT MOISTURE umirl E 2.'5 &
= o 28| & 20 40 80 80 100 M 9
2| & wl=gl z e re— Wo w | 38 | cransee
_ELEV_ DESCRIFTIO .E ol & 2 2a 2 SHEAR STRENGTH kPa 4 - e DISTRIBUTION
BEPTH RIPTION 5|3 E’ S |33| £ |c UNCONFINED %X FIELD VANE ¥ %)
El= 2 |80| @ [e cuckTraxaL x LaBVANE | WATER CONTENT (%)
9 m 20 40 60 80 100 30 km® |GR SA 1 CL
SILT (ML), some clay lrace gravel,
wel
Compact lo dense
Grey (continued) 55
182
181
88
180
S5
179
1784
194 Silty CLAY(CL), trace gravel, some
sand
Stif 178
Grey
58
176.9 177
20.9/ Sandy SILT (ML), some gravel, some
sand
Compact
Grey ss 17 19 54 10
176
1753
225 Silty CLAY (CL), trace gravel, some
sand 175
Very sliff
Grey ss
174
1734 ]
247 BOULDERS Q 173
d
g’C NGO
?C 172
1716 C
262 SAND (SM) wilh rock fragments o,
Very dense
Gray
171
170
- rock and boulders
69
NQ
NG
1687.9 68

ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

Continued Mexl Page

% 3 X 3. Numbers refer lo o 3%
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@ Ministry of
Transporiation

Foundalion Design

Onlario
RECORD OF BOREHOLE No P07-1 3 OF 3 METRIC
WP 5412-04-00 LOCATION Sta. 17+854 of/s 7 m Lt. CL ORIGINATED BY _ DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Slem Auger, Split Spoon COMPILED BY NH
DATUM _Geodetic DATE 7.11.07 - 7.13.07 CHECKED BY. GTC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ; RESISTANCE PLOT = eiastic NATURAL oo i REMARKS
Bo| 2 i MOISTURE  “Hpel - X 2
= w |23] 8 20 40 60 80 100 |[UMT content MMT) = ©
2le w =g 2 . m—— L1 W, w w | 5@ | cransizE
ELEV DESCRIPTION bl - 3 25 g SHEAR STRENGTH kPa ———— g DISTRIBUTION
DEFTH z|=2 E 313 g < |© UNCONFINED X FIELD VANE v %)
El= = [2S| @ |e quokTrRAxaL x LaBvANE | WATERCONTENT (%)
“ fre 20 40 60 80 100 10 20 30 wm® lor sA s1 oL
299 GNEISS BEDROCK 77
TCR = 87% 9
SCR=77% ~
RQD = 77% (continued) S/ 6 | Na
] 167
166.7 /
1 END OF BORHOEL at approximately
3im.
|
S
-
o
=
o
Q
-
o
=
o
=
=
(]
-
o
o]
e
<
=
-
=
B ]
Y
=
(U]
<
o
2
8
5
6
=
o
£
G
® 3_ X 3: Numbers refer lo o 3% STRAIN AT FAILURE

Sensilivity



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

Ministry of
Transportation

Foundation Design

Onfario
RECORD OF BOREHOLE No P07-2 1 OF 3 METRIC
W.P, 5412-04-00 LOCATION Sta. 174891 0/s 9 m Lt. CL. ORIGINATED BY _ DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger, Split Spoon COMPILED BY NH
DATUM _Geodelic DATE 7.44.07 - 7.45.07 CHECKED BY. GTC
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES i w  |RESISTANCE PLOT NATURAL REMARKS
ol 2 = puastic NATURR. - Liqup| | &
= <zZ| & 0 40 e & w0 [MT Qe Mt 55 &
S| g1z 2 R A/ Ty S . w w | 5@ | cransee
ELEV £ W ow 3 95| 2 |SHEAR STRENGTH kPa ——e DISTRIBUTION
DEPTH DESCRIFTION AHIRAE 52| & [o unconrmen  x RELDVANE Y %)
El= z 20| @ | auckTRmaaL  x LaBvANE WATER CONTENT (%)
197 8l River Water Surface [va ] 20 40 60 80 100 10 20 30 word |erR sa st oL
0.0 WATER - Pagwachuan River =
197
196
195
194.6
32 Stiff sity CLAY (CL), trace sand, trace
gravel, wet 1188 7
Very sofl lo very stiff
Grey 194
2| ss | 2
193
192
3| ss| B @
4| ss| 4 191
s 85| 4 190 ® s 1 8 45 46
189 xﬁ
6| ss| 2
188
187
7| ™W *——=
186.0
17 SILT (ML), trace sand, wel 86/
Compact
Grey
8| ss| 12
185
184.7
134 Silty CLAY (CL), frace sand, wet 1
Firm to hard
Grey
184
g ss| s
) 183

Continued Nexl Page

% 3' X% 3. Numbers refer lo

3%
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STRAIN AT FAILURE



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transporialion

Foundation Design

Ontario
RECORD OF BOREHOLE No P07-2 2 OF 3 METRIC
W.P. 5412-04-00 LOCATION Sla. 17+891 o/s 9 m LL. CL ORIGINATED BY _ DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stemn Auger, Split Spoon COMPILED BY NH
DATUM _Geodetic DATE 7.14.07 -7.15.07 CHECKED BY GTC
SOIL PROFILE SAMPLES w |SESAMIC CONE FENETRATION
& 2 pLasTic NATURAL - yquip) [ REMARKS
Eael|l 3 MOISTURE - I a
& w |22 Q 20 40 60 80 100 UMIT  content UMITl S @
= w =2 = . L : . Wo w w | o8 GRAIN SIZE
ELEV & wl w ; 25 '0: SHEAR STRENGTH kPa —i—y DISTRIBUTION
DEPTH BESGRIPTION 2[5)| E| 5|53 & | uwcowrmen  x FELDVANE ¥ %)
£z Z |EC| @ |® QUCKTRAXAL X LABVANE WATER CONTENT (%)
o 20 40 60 80 100 10 20 30 ki |GR sA s1 CL
Silty CLAY (CL), lrace sand, wet
Firm lo hard
Gray (conlinued) ol ss 10
182
181
1] 85 38
180.0
178 SILT (ML), some clay, trace sand, wet 180
Compacl o dense
Grey
12| 85 | 40 0 1 8 143
179
178
13| SS 22
177
14| 88 17
176
175
15| 88 17
174
15| 88 25 173 o
172
17| ss | 20 N
1711
26.7 SAND (SM) some gravel e 171
Very dense
Grey 1 1] Na
170.4
274 BOULDERS L
C 170
C 2 | NO
d
d 169
(]3| na
C
168 —
Conlinued Next Page )
Xa.X3: Numbers refer to Ie 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

@ Mintstry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No P07-2 3 OF 3 METRIC
wW.P. 5412-04-00 LOCATION Sla. 17+891 o/s 9m LL. CL ORIGINATED BY _DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger, Split Spoon COMPILED BY NH
DATUM _Geodelic DATE 7.14.07 -7.15.07 CHECKED BY GTC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Lél RESISTANCE PLOT = e MATURAL |1 - REMARKS
Eal 3 MOISTURE =T
- o |=3| @ 20 40 60 80 100 |UMT  content UMTl Z O &
=l w =2 =z 1 1 1 : - W w w | OF GRAIN SIZE
ELEV o |3 w 2 o5 C |SHEAR STRENGTH kPa ———» DISTRIBUTION
DESCRIPTION =€ Z|z8| E | >
DEPTH < |35 % > a & < C UNCONFINED X FIELD VANE 'f (%)
El= 2 [20| @ |e QUCKTRAXIAL X LABVANE | WATERCONTENT (%)
< w 20 40 60 80 100 10 20 30 kNim® IGR SA SI CL
| 167 6} i 8
30.2 Clayey SILT TILL (CL-ML) wilh sand, -
Irace gravel &
Hard
Grey 5] 4 | NG 167
.-D
|H| 8] ss |18 o  ete 5 26 48 21
I Ss TTor 166
g 9 ) &"
Al 55 | 1407 “
\ 5 } [+]
Al 5 | na 165
d (e le ]
164.6 M s o o
332 END OF BOREHOLE al 6 A
approximately 33.2 m
% 3 X 3. Numbers refer lo o 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transportalion

Foundation Design

Onlario
RECORD OF BOREHOLE No P07-3 1 OF 2 METRIC
W.P. 5412-04-00 LOCATION Sta. 17+871 o/s 20 m Lt. CL ORIGINATED BY _ DS
DIST New LiskeardHWY 11 BOREHOLE TYPE Hollow Stem Auger, Split Spoon COMPILED BY NH
DATUM _Geodetic DATE 7.16.07 - 7.16.07 CHECKED BY GTC
SOIL PROFILE SAMPLES i || SOsE FENETRATION
o ] puastic NATURAL |\ jop) . REMARKS
[E] S UMT  MOISTURE "\l = & &
= w |235| @ 20 40 80 80 IT CONTENT 50
Sle w =E| =z . ! ! L W w w| =8 GRAIN SIZE
ELEV DESCRIPTION & @© & p g =] g SHEAR STRENGTH kPa ® 5 DISTRIBUTION
DEPTH | = E =13 = < | © UNCONFINED % FIELD VANE Y %)
ke z |2C| § |e quoKTRIAAL X LABVANE | WATER CONTENT (%)
197.3| River Waler Surface v | Y 20 40 60 80 10 2 30 kNim' |GR SA SI CL
0.0 WATER - Pagwachuan River T
197
196
195
194
193
28
49 Silly clLAY {CL}, some sand, race
Vel
Soft to firm
ey 192
1]ss| 4 191
190
2] s8s| 3 o
189
4
X
3| ss 3 188
187
41 85| 3 ® 2 10 43 46
86
ﬁ 185
5| ss| 7
% 184
6| ss| 3
ﬁ:i 183

Continued MNex! Page

" 3 X 3. Numt_x_ar_s refer to
Sensitivity

3% STRAIN AT FAILURE



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

Ministry of ) 3
Transportation Foundation Design

Ontario
RECORD OF BOREHOLE No P07-3 2 OF 2 METRIC
W.P. 5412-04-00 LOCATION Sta. 174871 a/s 20 m Lt CL ORIGINATED BY _DS
DIST New LiskeardHWY 11 BOREHOLE TYPE _ Haliow Stem Auger, Split Spoon COMPILED BY NH
DATUM _Geodelic DATE 7.16.07 - 7.16.07 CHECKED BY GTC
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES | o ; RESISTANCE PLOT = pLasTic NATURAL u| - REMARKS
E2l 8 T MOISTURE =l b o8 &
= o |28| @ 20 4 60 8 100 |Y ENT SO
= I u =2 z ' ! : : L W, w w | 34 | GRAINSZE
ELEV CESERIPTICN & la - 3|28 g SHEAR STRENGTH kPa e i DISTRIBUTION
DEPTH < | = E = 85 < | C UNCONFINED %X FIELD VANE ¥ (%)
El= 2 |20| @ |e auckTRAXAL X LABVANE | WATERCONTENT(%)
) m 20 40 60 80 100 10 20 30 wn? |GR SA st cL
Silty CLAY (CL), some sand, lrace
gravel 182
Soft to firm 2
Grey (continued) 71| 85 T
180.9 W 181
16,5 SILT (ML), Irace clay and sand
Loose lo dense
Grey
8| ss | 2
180
179
9| ss| 33 0
178
10| 8 | 14
177
176
11| 88 | 25
175
12| 85| 8
174
173
13| ss | 20 o
172
171.7
1;?:5 S:;Jg(sm.aomgravel,lracesand el e ss Eg .
|ttt a ay g 16 73 (1)
259 _\Ueryﬁense j C
Grey C
BOULDERS e 1| N 171
d
2| N 170
169.6 C
277 END OF BOREHOLE at
approximately 27.7 m

% 3. X 3. Numbers refer to

ber © 3% STRAIN AT FAILURE
Sensitivily



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transporiation

Foundation Design

Ontario
RECORD OF BOREHOLE No P07-59 1 OF 1 METRIC
W.P. 5412-04-00 LOCATION Sta. 174932 o/s 13 m Lt. CL ORIGINATEDBY _NH
DIST New LiskeardHWY 11 BOREHOLE TYPE _ Hollow Stem Auger, Split Spoan COMPILED BY NH
DATUM _Geodelic DATE 7.18.07 - 7.18.07 CHECKED BY GTC
DYNAMIC CONE PENETRATION
IL PR AMPL
SO OFILE S ES | . Lél RESISTANCE PLOT . piastic NATURAL o = REMARKS
BEal & umir  MOISTURE “iyr) £ 5 &
= w |=8]| @ 20 40 60 80 100 CONTENT 0
Ol w =] 2z L L ! 1 . Wo w w | 3 5 GRAIN SIZE
ELEV Lla| 8|3 |28| 8 [SHEARSTRENGTHKPa — DISTRIBUTION
DEPTH DESCRIFTION IR 53| & |c unconemep  x FELOVANE ¥ %)
Elz z [£°] @ |o quckTRmxaL  x LaBvANe | WATER CONTENT (%)
201.9| Grass w 20 40 60 80 100 10 20 30 kN |GR SA Sl CL
—2084?' 100 mm TOPSOIL:silty sand with 3L
g organics 1 ss 5
FILL: brown sand some silt to siity
sand, moist
201
2| 38 5
3 55 6 200
189.6
23 Silty SAND (SM), molst _11.
Compact lo dense N K 13
Brown l o S_[
ik 199
I_l 5| 88| 31
SILT (ML), trace silt and sand, wet
Loose to compacl 198
Brown to grey 6| SS 21
7|88 | 18 197
8] Ss 9
196
9 ss T
195
10| ss| 8 194
193
192.7
92 Silly CLAY (CL) trace sand, wet ]
Firm 11| 88 5
ki 2.3
192 X
12| ss | 4 191
J
2.3
190.3 s
11.8] END OF BOREHOLE at
approximately 11.6 m
Groundwater level measured at
depth of approximately 2.7 m in open
borehole on completion of drilling,
elevalion of approximately 199.2 m.

% 3 X 3. Numt_)t_er_s refer to
Sensilivily

© 3% STRAIN AT FAILURE



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

@ Minislry of
Transportation

Foundalion Design

Onlario
RECORD OF BOREHOLE No P07-60 1 OF 1 METRIC
W.P. 5412-04-00 LOCATION Sta, 17+8120/s 15 m Lt. CL ORIGINATED BY _NH
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger, Spiit Spoon COMPILED BY NH
DATUM _Geodelic DATE 7.17.07 -7.17.07 CHECKED BY GTC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % Y |RESISTANCEPLOT — pLASTIC NATURAL ~ | REMARKS
w MOISTURE b=
= w |Z22| B 20 40 60 80 100 |UMT  content HMIT| = 5 &
S| w =2 2z I L 1 L 1 We w w | 3 g GRAIN SIZE
ELEV [ T g 25 '0: SHEAR STRENGTH kPa —_———t— DISTRIBUTION
DEPTH DESCRIPTION £z =l 2 35| & |o unconrmeD  x FELDVANE ¥ %)
El= 2 |€0| & |e ouckTRAXAL x LaBvanE | WATER CONTENT (%)
202.6| Grass © L 20 40 60 80 100 10 20 30 kNrm® |GR SA 81 CL
2084 200 mm TOPSOIL:slity sand wath W g
02| Norganics Tl 1] 85| 4
Clayey SILT (CL-ML) with sand, wet A
Firm to stiff 202
Brown ¥
21 88 12
201
3| ss 8
200.5]
2.1 SILT (ML), traces of clay and sand,
wet
Loose to compact 4 S8 8 200
Brown lo grey
x
1991
5| ss 13
198
6| S5 13
7| 85 6 197
8] S8 8
196
195
1946 9| 88 9
8.0 Silly CLAY (CL), lrace sand, wel y
Firm
Grey
194 5
®
193.3/
93 SILT (ML) trace sand, clay, wet 10| ss 8
Loose to compact 193
Grey
192
1] S8 16
191.3
"3 END OF BOREHOLE at
approximalely 11.3 m
Groundwater level measured ata
depth of approximately 0.8 min open
borehole on complelion of drilling,
elevation of approximately 201.8 m.
% 3, 3. Numbers refer to 03% STRAIN AT FAILURE

Sensitivity




ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No P07-64 1 OF 1 METRIC
W.P, 5412-04-00 LOCATION Sta. 17+752 0/s 55 m Rt CL ORIGINATED BY _RG
DIST New LiskeardHWY 11 BOREHOLE TYPE _ Hollow Stem Auger, Split Spoon COMPILED BY NH
DATUM _Geodetic DATE 7.20.07 - 7.20.07 CHECKED BY GTC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o g RESISTANCE PLOT 2‘—_ puastic MATURAL (o S REMARKS
Eel & umT  MOISTURE “rvml £ & &
= w |25| @ 20 40 60 80 100 CONTENT =@
=4 wl=g| z T e We w w | 38 | cransize
ELEV DESCRIPTION E m| B b= 25 g SHEAR STRENGTH kPa . . N DISTRIBUTION
DEPTH z|3 E S |38| £ |© UNCONFINED X FIELD VANE Y )
E = 2 |2 © [e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
2033 It °© = 20 40 60 80 100 10 20 30 kNm' |GR SA S| CL
1 ASPHALT
FILL: brown sand some silt wilh 1| AS 203
gravel, moist
2021 2| ss 9
12 SILT {ML) with sand to sandy silt, wet 202
Loose to compact
Brown
3 S8 8 o
201
4 SS 13
200.4
29 Clayey SILT (CL-ML), trace sand, wet I
-clayeysiltat3.9mto 4.3 m \vi
Firm to stiff 5| ss| 7 © 200 oo 0 2 76 22
Brown
6| S5 7
199
7 55 10
198.0 198|
53 SILT (ML), trace sand, wet
~clayal9.1mlo92m g | ss 11 o
Very loose to compact
Brown & grey
s ss| 3 197
196
10| sSs 5
195
194
1" 85 4
193
2] 88 8
182.0
113 END OF BOREHOLE at
approximately 11.2m
Groundwaler firsl encountered on
spoon during drilling at a depth of
approximately 3.3 m, elevation of
approximalely 200.0 m.
% 3‘ x 3 Numbers refer to o 3% STRAIN AT FAILURE

Sensilivily



ONTARIO MOT 1015345 PAGWA JULY 07.GPJ ONTARIO MOT.GDT 11/2707

@ Ministry of
Transportation

Foundalion Design

Onitario
RECORD OF BOREHOLE No P07-65 1 OF 1 METRIC
W.P. 5412-04-00 LOCATION Sta. 17+954 0/ 4.9 mRL CL ORIGINATED BY _RG
DIST Mew LiskeardHWY _11 BOREHOLE TYPE _ Holiow Slem Auger, Spit Spoon COMPILED BY NH
DATUM _Geodelic DATE 7.19.07 - 7.19.07 CHECKED BY GIC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e w  |RESISTANCE PLOT
NATURAL REMARKS
ol 3 —= PLASTIC yojs7ure  HAYID 1—% 2
= w | < g @ 20 40 B0 B8O 100 CONTENT 0
S & wl=E| z X b ' We w w | 58 | eransize
ELEV BESERETION ]0_- Hl w 2 S5 g SHEAR STRENGTH kPa —_——— DISTRIBUTION
DEPTH z|=2 I 33| < [o unconFNED - x FIELD VANE Y )
£z 2 |20 G [e quckTRAXAL x LaBVANE | WATER CONTENT (%)
202.0] Asshalt o 20 40 60 80 100 10 20 30 ki |GR SA St oCL
] 50 mrm ASPHALT
FILL: brown sand some gravel, moist 1 AS
2011
0.8 SAND (SM), some sill and clay lrace
gravel, damp -1 2] ss 6 20
-wello3.3m
Loose
Brown i
W3] ss 6
200 4 78 (18)
il a | ss | s
=5 199
ol s | ss| s AV
1980 a5 198
4.0 Clayey SILT (CL-ML), Irace sand, wel 6| S5 4 o
Firm
Brown
7 S8 e 0 5 75 19
® 197
8| 85 7
4] 0o 1 81 18
- 196
9| ss 7 o
194.9 il 195
74 SILT (ML), trace sand Irace clay, wel
Loose
Grey
10| 88 7 194
193
1| 88 4 o
191 '§} 192
102 Silty CLAY (CL-ML), trace sand, wel 1
Very soft
Grey
12| 88 0 191
190.7
113 END OF BOREHOLE al
approximately 11.2 m
Groundwaler first encountered on
spoon during drilling at a depth of
approximately 3.4 m, elevalion of
approximalely 198.6 m

% 3‘ X 3. Numbers refer to

Sensitivity

© 3% STRAIN AT FAILURE




ONTARIO MOT 1015345 PAGWA GPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No P-06-1 1 0F 3 METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+837 o/s 11 m Rt ORIGINATED BY _ DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY NH
DATUM _Geodetic DATE 2.21.07 - 22307 CHECKED BY GC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
fi,| 3 [N = pLastic MTURAL qupf | = | REMARKS
& o |22 8 20 40 80 80 100 conrenr M| £ &5 &
Sl w =gl z e e W w w | 3T | cransize
ELEV =8| & |3 |25| & [SHEARSTRENGTHkPa -~y DISTRIBUTION
T DESCRIPTION (S| E| 3|33 & |o wwconrmeD  x FELDVANE ¥ )
E E 2 |gO| @ |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
169.0 S i 20 40 60 80 100 10 20 30 wirt |or sa s cL
19688 200 mm TOPSOIL W
0.2 Clayey SILT (FILL), lrace to some ! Gs
188.4 sand, lrace gravel, wilh organics,
[ 08l trace rootlets, organic odour, maist
: Dark brown / a
Clayey SILT (CL-ML), some sand, <0 i
trace clay, with organic, moisl 2] 88| 8 o
Sliff lo soft Wi
Brown x
3| ss 5 &
197
4| 88 2 o
1958 196
3.0 Sandy SILT (ML), seams of silly clay,
trace shells, trace to some organics, r 5| 88 2 2
seams of dark brown organic malter,
saturated I
Very loose to loose [ -
Brown to grey & | ss 8 195 0 13 78 o
- trace peat
7| 85 3
d 194
-
- lrace peal § B | 85 8 027 7
A 193
9| 88 7
1919 192
7 Silty CLAY (CL), Irace sand, T
saturated
Firrm lo shiff
?rl.r?ce peat 10| SS 1 o
191
190
?pl |l ss | ww oln 0 5 63 32
189
38
K
12| 88 -3 an
fele]
3.7
®
187
13| 88 2
86
14| 8s | 10 185
184.3 A’
147 ] | [

Continued Next Page

x 3 X 3. Numbers refer to

Sensilivity

0 3% STRAIN AT FAILURE



ONTARIO MOT 1015345 PAGWAGPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transporiation

Foundation Design

Ontario
RECORD OF BOREHOLE No P-06-1 2 OF 3 METRIC
W.P 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+837 o/s 11 m Rt ORIGINATED BY _ DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Holiow Stem Auger COMPILED BY MH
DATUM _Geodetic DATE 2.21.07 -2.23.07 CHECKED BY GC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - ; RESISTANCE PLOT = o NATURAL oo - REMARKS
BEal § Pt mostre. “OURL £ &
- o || @ 20 40 60 80 100 |UMT conent UMT) 5 O &
Sle wlzg| z L ! L ! L W w w [ 5E | cransze
ELEV DESCRIPTION & ol B 2 25 g SHEAR STRENGTH kPa ® . s DISTRIBUTION
DEPTH < |2 %‘ > | 33| = |© UNCONFNED X FIELDVANE ¥ %)
El= 2 |gO| © |® QUCKTRAXAL X LABVANE WATER CONTENT (%)
L 20 40 g0 80 100 10 20 30 kwm® |GR SA SI CL
SILT (ML), seams of silty clay, wel
Loose lo compact
Grey (continued) 15| ss | 7
183
16| ss | 12 182 00 7
181
- loose
17| 88 3
180
179.7
183 Silty CLAY (CL), lrace sand, wet
Sliff
Grey
18| 88 | wH 179
4.2
178 -
? 19| 88 | WH o
177
20| 55 | WH 176
1751
238 Sandy SILT (ML), trace to some clay, 175
moist
Compact
Gray 21| ss | 1
174
8
- silly clay seams 173
22| 85 28
172.1
269 Silty SAND (SM), some clay and 1l 172
gravel, moist ]
Very dense I 1
Grey
T I 23| 85 | 150
J 171
- auger refusal X ‘{ | 1 | NO
cored boulder { y
‘ 0
.{] 24| 88 | 100 i
Conlinued Next Page * .
% 3' X 3. Numbers refer lo o 3% STRAIN AT FAILURE

Sensilivily



ONTARIO MOT 1015345 PAGWA GPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transportalion

Foundalion Design

Onlario
RECORD OF BOREHOLE No P-06-1 3 OF 3 METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+837 o/s 11 m Rt ORIGINATED BY __DS
DIST New LiskeardHWY 11 BOREHOLE TYPE _ Hollow Slem Auger COMPILED BY NH
DATUM _Geodetic DATE 2.21.07 -2.23.07 CHECKED BY, [ce
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o uai RESISTANCE PLOT 2___‘ oLastic NATURAL Ui i REMARKS
Bal & MOISTURE = I &
ye o 23] B 20 40 60 80 100 [UMT content UMT) S ©
9| g u =2 z L - ! : ! We w w | SE | GRANSEE
ELEV DESCRIETION & m| ¥ =] 25 2 SHEAR STRENGTH kPa . . DISTRIBUTION
DEPTH <|= E > |88 = |o unconFneD ® FIELD VANE v %)
El= 2 |€0| § |e quokTrRAxAL  x LaBvanE | WATER CONTENT ()
e o 20 40 60 80 100 10 20 30 wwm® |GR sa s cL
Silty SAND (SM), some clay and Al
gravel, moist 1‘
Very dense ]
e eoioe ol 25| ss | 187
168.0 1.
309 END OF BOREHOLE at oo

approximalely 30.8 m

Groundwater firsl encountered on
spoon during drilling al a depth of
approximately 1.5 m, elevation of
approximalely 197.5 m

%3, %

Numbers refer to
Sensilivily

© 3% STRAIN AT FAILURE



ONTARIO MOT 1015345 PAGWAGPJ ONTARIO MOT.GDT 11/27/07

Ministry of
Transportalion

Foundation Design

Ontario
RECORD OF BOREHOLE No P-06-2 1 OF 2 METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+822 o/s 16 m LI ORIGINATED BY _DS
DIST New LiskeardHWY _11 BOREHOLE TYPE Hollow Stem Auger COMPILED BY NH
DATUM _Geodelic DATE 3.17.07 - 3.19.07 CHECKED BY. GC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . l; RESISTANCE PLOT = oLssmic NATURAL Ui s REMARKS
ol 3 PLASTIC moisture MH0l = a
= o |8 @ 20 40 60 80 100 CONTENT zZ9
> | & 4 12€] 3 ke W w w | 3¢ | craNsizE
_ELEV | DESCRIPTION .E m| & 2 g =1 2 SHEAR STRENGTH kPa * o > DISTRIBUTION
DEPTH | = & > |3 3 < o UNCONFINED ® FIELD VANE Y %)
E z z |E°| @ |® QUCKTRAXAL X LABVANE WATER CONTENT (%)
200.1 w 20 40 60 80 100 10 20 30 wm' |GR sA s1 cL
: 50 mm TOPSOIL P 200
Clayey SILT (FILL), trace sand, lrace 1 GsS
organics and rootlets, maist
Siff
Brown
2| 88 11 aal
b=t=d
3| ss 9 3
198.0 108
24 Clayey Silt (CL-ML) , trace to some =
sand, seams of organics, trace
rootlets and wood fragments, moist 4 55 14
Siiff to very stiff
Brown
g 197 p—o o 1 81 17
5| 8 18 :
6 58 18 196 0
195.7
4.4 SILT (ML), seams of silly clay, moist
Loose
Brown 7| 85 7
195]
1940
e 194
6.1 -
e s|ss| s :
193.0 193
74 Silty CLAY (CL), trace sand, moisl 1 <
Firm
Grey
10| ss 3 -—0_ 0 6 61 32
192
333
x
191
? 1| 88 3
TW1| TW 190 L °
189.6
10.5 SILT (ML), trace clay, wet
C |
Groy " 12| ss | 12
189
88|
13| S5 10 0 0 94 8
187
14 S5 12
186
Conlinued Mex! Page Nurmb ; o
%3, 3. Numbersreferlo 3% gqrpaw AT FAILURE

Sensitivity



ONTARIO MOT 1015345 PAGWA.GPJ ONTARIO MOT.GDT 11/27/07

Ministry of . .
Transportalion Foundalion Design

Ontario
RECORD OF BOREHOLE No P-06-2 2 OF 2 METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sla. 17+822 ofs 16 m Lt ORIGINATEDBY _DS
DIST New LiskeardHWY 11 BOREHOLE TYPE _ Hallow Stem Auger COMPILEDBY _ NH
DATUM _Geodelic DATE 3.17.07 - 3.19.07 CHECKEDBY___GC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o % RESISTANCE PLOT E___ pLASTIe NATURAL Lo - REMARKS
Eel 5 umt  MOISTURE T & &
5 w |25 @ 20 40 80 8D 100 CONTENT z ¢
S|e w =gl = ! ! - : 4 We w w [ 34 | GRAINSIZE
ELEV e ald| g |3 |25| & [SHEARSTRENGTHKPa — = DISTRIBUTION
DEPTH < ':2", E = 8 g § G UNCONFINED X FIELD VANE Y (%)
El= z [EO| @ |e quokTRIAL x LABVANE | WATER CONTENT (%)
o 20 40 60 80 100 10 20 30 wim® ler sa s oL
SILT (ML), trace clay, wet 185
Compact
Grey (continued) 15| 88 12
183.8 184
162 gilly CLAY (CL), frace sand, moist i
tiff
Grey
16| S8 7 183
182
?p 1wl ss| 5
5
x
,rl 181
180.7
194 Silly SAND (SM), wet ENE
Compact ]
Grey ]
]I 18| SS | 20 180
1793/ } i
208 SAND (SM), trace silt and gravel, oS
saluraled - 179
Campact to very dense tat
Grey o
S8 17
178
SS | 56 177
176
1756 - rock fragements it
245 GMNEISS Bedrock
Run 1
TCR = 89% —
SCR =36% _ 5
RQD = 45% [—] 1 | M@ 175
Run 2 =
TCR =100% -} 174
SCR=81% ==
RQD = 86% —
= 12| NOQ
_:_ 173
172.7 -
274 END OF BOREHOLE at
approximately 27.4 m
Groundwater first encountered on
spoon during drilling at a depth of
approximately 3.0 m, elevation of
approximaetly 197.1 m.

% 3 X 3. Numbers refer to

bers © 3% STRAIN AT FAILURE
Sensilivily



Ministry of . .
Transporialion Foundation Design

ONTARIO MOT 1015345 PAGWA GPJ ONTARIO MOT.GDT 11/27/07

Ontario
RECORD OF BOREHOLE No P-06-3 1 OF 2 METRIC
W.P, 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+843 ofs 27 m Lt ORIGINATED BY _ DS
DIsT New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY NH
DATUM _Geodetic DATE 3.16.07 - 3.47.07 CHECKED BY GC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - § RESISTANCE PLOT -:E____ i NATURAL (1000 - REMARKS
Eaol § ”"“SMIT MOISTURE wrl = E 3
= o |28| @ 20 40 60 80 100 |Y content  UMT) 5 ©
= u =2l z L : ! : ' W w w | SE | GRansZE
ELEV DESCRIPTION & oW 2 g =] g SHEAR STRENGTH kPa —_ =5 DISTRIBUTION
DEPTH <2 E S |33| = |o UNCONFINED X FIELDVANE v %)
El= 2 |80| @ |o quckTrRAxAL x LaABVANE | WATER CONTENT (%)
1982 @ L 20 40 60 80 100 10 20 30 kN |GR SA SI CL
0.0 Clayey SILT (TOPSOIL), moist e
Dark brown to black ¥ 1] ¢s 198
1.
1976 B
0.6 Clayey SILT (CL-ML), lrace to some
sand wilh organics &
Very sliff to stiff 1 2] ss| 18
Brown 11, 197
3| 88 10 e
1861 4
2.1 SILT (ML), Irace sand and clay, some 196
organics, moisl to damp
Compac to loose 41 88 v
Brown
- seams of organics
5|ss| & 195 . 0 9 81 9
8 | SS 12 )
194
. . VA
- seams of silty sand / sandy silt,
lrace rootlets 7| 85 12
193.0
52| Silly CLAY (CL), Irace sand, wel T 193
Firm f’[/
Grey 8 88 9
- damp to wel
9| 88 2 12 c
1911
74 SILT (ML}, trace sand and clay, wel 191
Compact
Grey
- seams of sandy silt
- sliff Y 10| SS 10 5 0 1 94 5
190
189.6
B 5| Silty CLAY (CL), trace sand, wet ]
Firrn 1o stiff
189
11 58 1 o
188 !
?p 12 ss | 1 3
ﬁ 187
o
- seams of sandy sill o
13| 85 28
185
14| S8 2
1841—
1
Conlinued Nex! Page .
%3 % 3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



@ Ministry of
Transportation

ONTARIO MOT 1015345 PAGWAGPJ ONTARIO MOT.GDT 11/27/07

Ontano
RECORD OF BOREHOLE No P-06-3 2 OF 2
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sla. 17+843 o/s 27 m Lt ORIGINATED BY _DS
DIST New LiskeardHW'Y _11 BOREHOLE TYPE _ Hollow Stem Auger
DATUM _Geodetic DATE 3.16.07 - 3.17.07
SOIL PROFILE SAMPLES |, iy [P GO ERNETRATION TR
B é i MOISTURE e
5 & @ gcz) @ 20 4[0 60 80 ﬂlm CONTENT %9
i = W w
BLEV — |8l w225 8 |SHEAR STRENGTH kPa b o E
DEPTH < % E = 8 g § O UNCONFINED ¥ FIELD VANE
E B zZ |@©O| @ [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
@ o 20 40 60 80 100 10 20
Silly CLAY (CL), trace sand, wel o
Firm 1o stiff 183
Grey (continued) 15| 88 14
16| S5 18
17 | /88§ 8
18| S8 11
1774
208 SAND (SM), some gravel and sill,
trace clay, wel
Dense
Grey
19| 88 42
1763
219 GMEISS Bedrock
TCR =92%
SCR =74% 1] N
RQD = 80%
TCR =92%
SCR = 86% N
RQD = 88% % &
TCR =100%
SCR=91%
RQD = 100%
3 NQ
1728
254 END OF BOREHOLE at
approximately 25.4 m
Groundwaler firsl encountered during
drilling on spoon at a depth of
approximately 4.6 m, elevation of
approximalely 193.6 m
3. Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity

Foundation Design




Ministry of
Transportation

Foundation Design

Onlario
RECORD OF BOREHOLE No P-06-4 1oF3  METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sla. 17+904 ofs 18.5 m Lt ORIGINATED BY __DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY JL

DATUM _Geodetic

DATE 3.25.07 -3.26.07

CHECKEDBY___ GC

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE PLOT NATURAL REMARKS
= _ PLASTIC LIQUID =
Hal| I MOISTURE EZ &
= w |=E| @ 20 40 60 B0 100 UMIT - eontent HMIT] =
o8 g Z€]| z s W w w | 3@ | cranseze
ELEV DESCRIPTION & o w d % a E SHEAR STRENGTH kPa ————e DISTRIBUTION
DEFTH z |3 E > 1358]| = UNCONFINED X FIELD VANE ¥ )
El= z |20 & |e quokTRAXAL x LABVANE | WATERCONTENT ()
1991 L 20 40 &0 €0 100 10 20 30 kN/m® |GR SA SI CL
1988 200 mm TOPSOIL g 199
02| CLAYEY SILT (ML), some sand, 1] GS
some organics and lopsoil, moist
Brown
- hard
2 55 49
198]
- sliff
3 SS 10 o
197
4| 88| 14
196.2 AvA
28 SAND (SM), some gravel and sill, -
moist o saturated 196
Compact SS 18 a
Brown
6| 88| W7 195 23 56 19 2
7| 88| 14
194.0
5.2 SILT{ML), damp 194
Loose
Grey 8| ss| 5 0 2 8 14
193
9 sS 6 o
192.1
74 Silty CLAY (CL), race sand, 1 192
saluraled
Firm
Grey
10| SS 1
191
190
? 11| S5 | WH
E &4
8| 1es8 189 ®
= 104 Sandy SILT (ML), some to with clay,
E saturated
Loose 1
[O]
< Grey 1H] 2] ss | 7
g 188
o
£
= 3
8
e 187
& 13| ss| 7 o
<
%
-
B 186
g g
wn
3 :
= {14 ss | 12
g 85
Q
Z| 1844
= T
o
Conlinued Nex| Page 3. Nomb . o
%3 %3, Numbersreferto 3% grpaiy AT FAILURE

Sensitivity



Ministry of

Sensitivily

Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No P-06-4 2 OF 3 METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+904 o/s 18.5mLL ORIGINATED BY __ DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY JL
DATUM _Geodelic DATE 3.25.07 - 3.26.07 CHECKED BY GC
DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES o« g RESISTANCE PLOT S oLastic MATURAL 1o i REMARKS
ol § MOISTURE e A
= w |22 @ 20 40 60 8 100 |"MT ‘content M7 SO
°lg w =g z : i . . . W w w | 54 | crANSiZE
_ELEV | DESCRIPTION elz| 8| 2258 2 SHEAR STRENGTH kPa ; 5 DISTRIBUTION
DEPTH |3 E IS 23| < |0 unconened  x FIELDVANE v %)
£l= 2 |20 @ |e quckTRaxaL x LaBvang | WATERCONTENT (%)
o w 20 40 80 B0 100 10 20 30 wim® |GR sA SI CL
Silty CLAY (CL), lrace sand, moist 184
Siiff to firm
Grey (confinued) 15| 88 | 8 ¢
183
16| 88 15 >
182
) 181
17| ss 12 ——e 3 7 63 27
180
1
) Rl [l 179
18
o
178
-seams of sandy sill
- sliff 19| S8 5 o
177 29
s
20| ss 12 176
175
21| 88 9
I~
S 174
for
o
2 Hiff
= - sli
5 bt 22| ss | 18 173
]
% 1722 |
5| 269 Sandy SILT (ML o SM), some clay, .
- salurated 172
& Very dense
) Grey
S 1] 23| ss | s
2
S 171
% o
w
= ;
8 t k i It
2 - trace rock fragments ol o5 | 108 170
o
=
% - trace rock fragmenls
Continued Nex! Page
P 3| % 3. Numbers refer to o 3% STRAIN AT FAILURE




. Ministry of
V Transporialion

Foundalion Design

ONTARIO MOT 1015345 PAGWA GPJ ONTARIO MOT.GDT 11/27/87

Ontario
RECORD OF BOREHOLE No P-06-4 30F3 METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+904 ofs 18.5m Lt ORIGINATEDBY _DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger COMPILEDBY __ o
DATUM _Geodelic DATE 3.2507-326.07 CHECKED BY GC
SOIL PROFILE SAMPLES w |BENEMIC CONE FENETRATION
e 4 pLasTic NATURAL | 00 - REMARKS
B2l 5 ot MOISTLRE - “rwim] £ & &
= w |28| & 20 40 60 80 100 CONTENT ze
& w =gl =z \ . L. e w w | 38 | cransie
ELEV DESCRIETION o B g |32 2 SHEAR STRENGTH kPa 4 , DISTRIBUTION
DEPTH < |3 E 512 3 < |c UNCONFINED % FIELD VANE ¥ %)
£z 2 80| @ [e quckTRiaxaL x LagvaANE | WATER CONTENT (%)
“ w 20 40 60 80 100 10 20 30 k/m® |GR SA S CL
[T 25 [ 55 | 120
302 END OF BOREHOLE at
approximately 30.2 m
Groundwaler first encounlered on
spoon during drilling at a depth of
approximately 2.9 m, elevalion of
approximately 196.2 m
% 3| X 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MOT 1015345 PAGWA GPJ ONTARIO MOT.GDT 11/27/07

@ Minislry of
Transporialion

Foundation Design

Ontano
RECORD OF BOREHOLE No P-06-5 1 0F 3 METRIC
WP 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+907 o/s 9 m Lt ORIGINATEDBY _DS
DIST Mew LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY JL
DATUM _Geodetic DATE 3.24.07-3.2507 CHECKED BY. GC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - ; RESISTANCE PLOT = cLAsTic NATURAL |\l L REMARKS
o MOISTURE | =&
g o |23] 9 20 40 60 80 100 [UMT  conrEnr UMT] 5 © &
2% wl|=g| z . L L A . W w w | 52 [ eransize
_ELEV | DESCRIFTION Ele & 2 2a g SHEAR STRENGTH kPa ® : o DISTRIBUTION
DEPTH < | = E > 12 3 < |o UNCONFINED % FIELD VANE ¥ )
Elz 2 [E0| @ |e QUCKTRAXIAL X LABVANE | WATERCONTENT (%)
1658 aQ w 20 40 60 80 100 10 20 30 kN/m" |GR SA SI CL
0.0 SAND (FILL) (SM), trace lo some sill,
trace gravel and clay, moist 1] GS
Brown
[ala]
o
- compact
2 SS 20 3 47 45 5
1982
14 Clayey SILT (ML), trace lo some o
sand, moist 198
Loose 3| ss 8
Brown
g 4 85 9 197
196.7
29[ SAND (SW), some gravel, lrace sil ¥
%r:i clay, saturated 5 | ss 13 o
196
8| ss| 14 2070 9 1
95
194.8
4.8 Sandy SILT (ML), some clay, ! i "
| 194.4|  salurated
52 A\ Compact
\Emwn |
Soose T T T T T T g|ss| 3 194
-grey 5
9| 88 7 o
193
1924 f
72 Silly CLAY (CL), trace sand, wel
Soft to stiff
Grey 192
10| S5 1
191
" 88 2 o
190
26
x
189
12] S8 2 *— 2 11 56 32
a0
fele)
13| S8 10 o)
187
186
14| ss | wH o
ne
fe 10}
i
Conlinued Nexl Page .
% 3'X 3. Numbers refer to c 3% STRAIN AT FAILURE

Sensitivity



@ Ministry of
Transportalion

Foundalion Design

Ontario
RECORD OF BOREHOLE No P-06-5 2 OF 3 METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+907 o/s 9 m Ll ORIGINATED BY _ DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY JL
DATUM _Geodelic DATE 3.24.07-32507 CHECKED BY GC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ué! RESISTANGE PLOT = oastic NATURAL a0 v REMARKS
Eael & LM MOISTURE - gl E 35 &
= w |£8| @ 20 40 60 80 100 CONTENT 0
S| & @ 1=E| = e —— W w w | 58 | cransze
_ELEV DESCRIPTION f_— s & 32 g =] g SHEAR STRENGTH kPa P ) . DISTRIBUTION
DEPTH x|z F |3 38| < [c unconmneD - x FIELDVANE Y %)
E = Z |ZC| @ |® QUOKTRIAXAL - X LABVANE WATER CONTENT (%)
[ 20 40 60 80 100 0 20 30 wim® ler sa si cL
Silly CLAY (CL), Irace sand, wel
gfoﬂlc{rsrifl
ey (continued) 15| 85| 6 e
184
!
183.1
16.5 SILT (ML), with clay, wet 183
Compact
Grey 16| 8§ | 12
181.8 182
178 Silty CLAY (CL), sorme sand, Irace 1
gravel, maist
Firm to hard
Grey
17| ss| 3 181
180
?13 ss| 5 o 2 16 51 30
179
- stiff
19| S8 1 178 L
24
®
177
- layers of silt
- hard 20| ss | 20
176
- damp o saturated
-slir|;ﬂp o s 21| S5 14 175
P~
=
]
- 174
[m}
Q
5 22| ss | 14
=
]
4 173
%
=
Of 1724
ol 272 Sandy SILT (ML to SM), some gravel
Q and clay, salurated =
g Very Dense 172
5] Grey
<<
o
2 23| 85 | 100
B3
§ ! 171
—
5 ]
= 24| 85 | 148
o
x 170
=
© Conlinued Nexl Pa
onlind ext Page o
xabx 3,_ Numbers refer to O3/n STRAIN AT FAILURE

Sensilivity



ONTARIO MOT 1015345 PAGWA GPJ ONTARIO MOT.GDT 11/27/07

Ministry of
Transporation
Ontario

Foundalion Design

W.P. 5412-04-00

DIST New LiskeardHWY _11
DATUM _Geodetic

RECORD OF BOREHOLE No P-06-5

Pagwachuan River Bridge Sta. 17+907 o/fs 9 m Lt

3 OF 3 METRIC

BOREHOLE TYPE __ Hollow Stem Auger

3.24.07 -3.26.07

ORIGINATED BY _Ds
COMPILED BY JL
CHECKED BY. GC

Sensitivily

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMFPLES @ 1# RESISTANCE PLOT AT REMARKS
P == puastic WAL, wouo| | &
jo 0w |£E 3 20 40 60 B0 UMT  content WMT| S © &
2l w |4 |2E| 3 [shearstrencTH IR, v v w [ 2% | GRANSEZE
LELEV. DESCRIPTION Ele I |zg| e R GTH kPa — DISTRIBUTION
DEFTH < |3 c 13 38| < |© UNCONFINED X FIELDVANE %)
El= z |20| @ [e cuckTRIxAL x LaBVANE WATER CONTENT (%)
w 20 40 60 80 10 20 30 kNim®' |GR SA SI CL
1624l [ 25| Ss [ 125
30.2 END OF BOREHOLE at
approximately 30.2 m 16
9
Groundwaler first encontered during
drilling on spoon at a depth of
approximalely 3 m below existing
grade, elevalion of approximalely
1966 m
% 3| x 3. Numbers refer to o 3% STRAIN AT FAILURE



ONTARIO MOT 1015345 PAGWAGP.J ONTARIO MOT.GDT 11/2707

Ministry of
Transportalion
Ontario

Foundation Design

RECORD OF BOREHOLE No P-06-6

1 0OF 3

METRIC

W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+905 o/s 20 m Rt ORIGINATED BY _DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hollow Stem Auger COMPILED BY JL
DATUM _Geodelic DATE 3.22.07 -3.23.07 CHECKED BY GC
DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES w Al T
Eb‘) 3 RESISTANCE PLO _:_-‘:____ BLASTIC h%rs‘qr%;:é wauo| = REMARKS
= o |23 8 20 40 60 8 100 u CONTENT ~ WMTl = © &
Slel w | 4 |2E]| 3 : : W, w | 3@ | cransize
ELEV DESCRIPTION Ele J |28 g SHEAR STRENGTH kPa S S DISTRIBUTION
DEPTH < g E > 8 _5" g & UNCONFINED % FIELD VANE ¥ (%)
E = z |gO| @ |e QUCKTRAXIAL X LABVANE WATER CONTENT (%)
199.5 w 20 40 60 80 100 10 30 kNm® |GR SA SI CL
00 SAND (FILL) (SM), trace gravel and
silt, wet 1| GS
& 199
1985 - dense
1.0 Clayey SILT (ML), some sand, some 2 58 B
198.2 organics, moist
— 1.4 Hard
14 Hisiell 198
SAND (SM), some silt, trace gravel 3 ss "
and clay, wet
Compact
Brown
4 | S8 1" 197
5| 85 18 o
196/ 3 57 36 4
1956
40 SILT (ML), trace to some sand and 6| S8 22
clay, moisl
Compact lo loose
Brown 195
7 ss 10 o 2 91 7
I
52 - grey
8| ss| 6 194
193.6
59 Silty CLAY (CL), trace sand, maisl
Firm
Grey g 88 2 o
193
192}
10| SS 2 5
191
1 ss 2 o 1 9 50 40
190
4
®
89
12| S8 2
88 x3_3
187.8
1.9 SILT (ML), with clay, salurated
Gri
ey
13] 85 10
187
186.3
132 Silty CLAY (CL), trace sand, moist
Firm 186
14| SS | WH o
185 3,
1847 ®
14.B|
Conlinued Next Page N ; o
3. 3. umbers refer to o 3% STRAIN AT FAILURE

Sensitivily




ONTARIO MOT 1015345 PAGWA GPJ ONTARIO MOT.GDT 11/27/07

@ Ministry of
Transportalion

Foundalion Design

Onlario
RECORD OF BOREHOLE No P-06-6 2 OF 3 METRIC
W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+805 of/s 20 m Rl ORIGINATED BY _DS
DIST New LiskeardHWY _11 BOREHOLE TYPE Hollow Stem Auger COMPILED BY JL
DATUM _Geodelic DATE 3.22.07 - 3.23.07 CHECKED BY. GC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - w  |RESISTANCE PLOT
NATURAL REMARKS
[ 5 = PLASTIC MoiSTURE Hauel = A
- o |2E| & 20 40 60 80 100 CONTE z0
9 ul =2 =z L : . : - We w w | 38 | GRANSIZE
ELEV DESCRIFTION sld| @ | 3 |25 8 |SHEARSTRENGTHKPa - DISTRIBUTION
DEPTH |2 ;g_: > 13 3 < |° UNCONFINED % FIELD VANE Y %)
El=z 2 |80| @ |o quckTrRAxAL x LaBvANE | WATER CONTENT (%)
o o 20 40 60 80 100 10 20 30 i |GR sA s cL
Fine Sandy SILT (ML), wilh clay,
saturated
Compact 115 s8
Grey (continued) = 184
' 183
16| Ss | 18
)
181.8 . 182
17.8 Silly CLAY (CL), irace sand, mois! i
Firm
Grey
17 85| 3 181
180.3
19.3 Fine Sandy SILT (ML), saluraled
Compact lo dense 180
Grey 5
18| ss | 18
[ 179
o
i 19| 88 | 10 178
3
177
20| 88 32
176
175.7
239 Silty CLAY (CL), frace sand, 1
saluraled
Very Stiff
Grey i
21| ss | 2 175
174
?/ 22| 85 | =20
173
o]
23| ss | 25 172
171.1
28.4 Sandy SILT to Siity SAND (ML-SM), 171
some clay, trace gravel
Densa o very dense *
Grey
24| 88 35
170
Continued Next Page o
KS, 3: Numbers refer to o 3% STRAIN AT FAILURE

Sensilivity



ONTARIO MOT 1015345 PAGWA.GPJ ONTARIO MOT.GDT 11/27/07

Ministry of
Transportation

Onlario

Foundalion Design

RECORD OF BOREHOLE No P-06-6

METRIC

W.P. 5412-04-00 LOCATION Pagwachuan River Bridge Sta. 17+905 o/s 20 m Rt ORIGINATED BY _ DS
DIST New LiskeardHWY _11 BOREHOLE TYPE _ Hallow Stem r COMPILED BY JL
DATUM _Geodetic DATE 3.22.07 -3.23.07 CHECKED BY. GC
SOIL PROFILE SAMPLES | | w EE'%'&"T”E;N%%’&S%NET_T Y
ol ¥ PeasTe vostore. MOUE & T s
5 w |28] @ 20 40 60 80 100 T 0 I
9 & u =2 z L 1 ! : w | o5¥ GRAIN SIZE
_ELEV_ DESCRIFTION & la gl 3|25 2 SHEAR STRENGTH kPa o 5 DISTRIBUTION
DEPTH <| =z E 512 g < |° UNCONFINED %X FIELD VANE Y %)
E = 2 [EC| @ [e QUOCKTRIAXAL X LABVANE WATER CONTENT (%)
i 20 40 60 80 30 knim® |GR SA St CL
Sandy SILT to Silty SAND (ML-SM), 25 Ss | TZ
some clay, trace gravel
Dense to very dense 6
Grey (continued)} 1
- boulder
1| NQ
- boulder 2 NQ
26| 85 | 180
167.4

322 END OF BOREHOLE at
approximately 32.2 m

grade, elevalion 196.5 m

Groundwater firsl encountered during
drilling on spoon al a deplh of
approximately 3 m below exisling

% 3 X 3. Numbers refer lo

Sensitivity

© 3% STRAIN AT FAILURE



Appendix C

Geotechnical Laboratory Test Results

Whittord



78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150pm 300pm E00um 1 18mm 2 36mm S 5mm 18.0mm 37.5mm 63.0mm
| | |
| | | | | 1 ‘ | S3um 106um 250pm 425um 850pm 2 00mm 4. 75mm } 13 2mm 26.5mm 53 0mm 75 0mm
100 o
95 —-F-_-
&
90 il

10
85 /
80 / 20
75 /
; /

i /

40

(6] [m]
Z 55 / g
w <
e [
o w
. 50 50 E
=z
@ LEGEND g
x 45 g
& /J BH | DEPTH SYMBOL i

40 1 &0

{ P-06-5 1.07 ®
35
30 / 70
o]

25 o

20 = /./ 80

15 r/

/,Q’
10 )’ a0
; BB aad
0 .I”l 100

1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 g Y M o Ay 2w
MINISTRY SIEVE DESIGNATION ( Imperial)

ONTARIO MOT GRAIN SIZE 1015345 PAGWA GPJ ONTARIO MOT GDT 07/10/03

Transportation

Ministry of GRAIN SIZE DISTRIBUTION FIG No 1

Ontario Sand F|“ (SM) WP 5412-04-00
Pagwachuan River Bridge/Hwy 1




ONTARIO MOT GRAIN SIZE 1015345 PAGWA GPJ ONTARIO MOT GDT 07/10/03

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine [ Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 T5um 150pm 300um 600pm 1 18mm 2 36mm 9 5mm 19 Omm 37 5mm 63 0mm
| | | I H“ 53um ‘ 106pm 250;1:'{1 425um 850pum 200n|1m 75mm 13.2mm 26.5mm 53 Omln 75.0mm
100 = *7 0
|~
% Rt
90 X/ e 10
. el Zfs
A"
80 3 // 20
. : A/
70 /‘_/ 30
65
60 / 40
o ,/ / -
z s Ay 2
g /‘j / 7
- 50 *
5 ¢ & LEGEND :
o
u / BH | DEPTH SYMBOL &
40 i/ 60
f P-06-2 3.20 ®
35
y
/ / / PO7-64 3.35 |
30 70
/1//‘ PO7-85 4,88 A
25 - Vd
)/ PO7-65 | 5.79 *
20 - 80
¥t
15 >
10 %0
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 g o 3y o Ay 22w
MINISTRY SIEVE DESIGNATION ( Imperial)
Ministry of GRAIN SIZE DISTRIBUTION FIG No 2
Transportation WP 5412-04-00
Ontario Clayey Silt (CL - ML) il

Pagwachuan River Bridge/Hwy 1




Oct 75, FF-S-21

&0

CH

40

ONTARIO MOT PLASTICITY CHART 1015345 PAGWA.GPJ ONTARIO MOT.GDT 07/10/03

x Ci
>
a
z
> 30
=
o
%
S
o CL LEGEND
' e BH DEPTH | SYMBOL
" P0O7-64 3.35 °®
P07-65 4.88 [ ]
/ MH OH
10 //
________ RN ~
CL-
________ N Y ..
ML A /ML oL
o ~
0 10 20 30 40 50 80 70 B0 a0
LIQUID LIMIT %
. Ministry of PLASTICITY CHART FIG No 3
@ Transportation
Ontario Clayey Silt (CL - ML) WP 5412-04-00
Pagwachuan River Bridge/Hwy 1




ONTARIO MOT GRAIN SIZE 1015345 PAGWA GPJ ONTARIO MOT.GDT 07/10/03

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario

Sand (SM to SW)

CLAY & SILT SAND GRAVEL
Fine | Medium [ Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 &=C 75um 150pm 300pm 600pm 1 18mm 2 36mm 9.5mm 19.0mm 37.5mm 63 0mm
| | | | l | “ 53pm 106pm 250|.1r11 425pm 850um 2 00an 4.75mm 13.2mm Smm 53 Om!n 75.0mm
100 0
95 ___‘________.-—
4| /
90 10
/v/ /
B ~/
80 A sl % // 20
. // ;‘/
70 - 30
60 40
v
; /1] ¥ s
Z 55 7 / %
£ / / g
~ 50 A 50E
g / / / LEGEND g
x 45 7 &)
i / / BH | DEPTH SYMBOL i
40 60
/ .{ P-06-4 4.11 ()
35 ; V4
/ } p P-065 | 4.1 (]
30 Y 70
/ /!/ P-06-6 3.51 A
25 k/ ?x-’
% ,// / PO7-65 1.98 *
20 X 80
» I
15 e 4
10 V- /A/ %0
f%x -
5 —— T
o — "
1 2 3 4 5 10 20 30 40 270 200 140 100 80 50 40 30 20 16 0 8 4 3 W 3y 1 Ay oz 2w
MINISTRY SIEVE DESIGNATION ( Imperial)
Ministry of GRAIN SIZE DISTRIBUTION FIG No 4
Transportation
WP 5412-04-00

Pagwachuan River Bridge/Hwy 1




ONTARIO MOT GRAIN SIZE 1015345 PAGWA GPJ ONTARIO MOT GDT 07/10/03

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine \ Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300um B00um 7 18mm 2 36mm 9 5mm 18 Omm 37 5mm  63.0mm
| | |
[ ] 1 l | | | | 53pm 106um | 250um 425um ‘ 850pm ‘ 2 00mm 4.75mm 26.5mm 53.0mm 750mm
100 0
95 — :
. /?5' ?’ 10
85 Lo
/ /Jt/
80 20
X
75
. /88 “
b
65 / ! /]
60 bt / / 40
o / o
P /] z
5 55 =
@ /] 1 o
& 50 = yd 50 @
= V -
& L~ LEGEND i
g a5 & o
B v 9 BH | DEPTH SYMBOL i
40 W ,1 50
/ P-06-1 9.30 @
35
Z // pos2 | 777 ™
30 — — 70
= rd P-06-4 | 18.44 A
25 -2
A P-06-5 10.82 *
20 &0
P-06-5 19.66 %
15
P-06-6 9.30 a
10 %0
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 S o By o Ay 22y e
MINISTRY SIEVE DESIGNATION ( Imperial)
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Hlghway 11 - Pagwachuan River Bridge Replacement
Near Heast, Ontario
GWP 5412-04-00

Project No. 1015345
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