ADDITIONAL FOUNDATION INVESTIGATION REPORT
PROPOSED HIGHWAY 17 (NEW)
FROM ECHO RIVER TO BAR RIVER ROAD
DISTRICT 62, SAULT STE. MARIE, ONTARIO
G.W.P. 354 AND 352-94-00

GEOCRES NO. 41K00-063

Prepared For:

MARSHALL MACKLIN MONAGHAN LTD.

Prepared by:

SHAHEEN & PEAKER LIMITED

Project: SPT1055 - 20 Meteor Drive
September 17, 2003 Toronto, Ontario
: COm ' ‘ M9W 1A4
EDI @ Tel: (416) 213-1255
‘ shaheeppeaker
LU @e@m Fax: (416) 213-1260
COmt WEB SITE: WWW,SHAHEENPEAKER.CA




Project: SPT1055

Additional Foundation Investigation Report

Marshall Mackiin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road

District 62, Saulft Ste. Marie, Ontario
G.W.P. 354 and 352-94-00

Table of Contents

1. INTRODUCTION 1
2. SITE DESCRIPTION AND GEOLOGY 2
3. INVESTIGATION PROCEDURES 3
4. SUBSURFACE CONDITIONS 5
AT SIHE A e e e s e R e s bR AR e s senmea mnen 5
411 Topsoil and Peat..........cccccmciiiniininc e nres s cssererensrsenennne 5
4.1.2  Surficial Sill..cceccrcssniscn e e e 5
4.1.3  Sand and Gravel ... s ae s e s e baee 6
414 Clay e m e e ssenns e nae s sen e samaens 6
4.1.5  Silty SANd Till....vviviiceiicrirrrerreneneneersensessesssssessorsonsessnersssssssnussssoes 7
41.6 BedroCK.....ccconcircrnmrcrnermsnnninnnenissninisiisine e asras e ssennessenessesoraresssonsnanas 8
4.1.7 Groundwater Conditions........cccceecereimeicceerccerverressenressennrss s e snses 8
T~ |- N - 9
4.2.1 Topsoil and Peat.......ciiiimcirermrcrrc s ssrsessaseuienissmsrnssssssnsassaeene 9
422  Sand and Gravel ...........ccccceervervcreerisninsnensnnennessarmenssesssssssaseessesssnnsen 9
T 1 - 10
4.24 Groundwater Conditions........ccciiiiniiiinmnieninmer e ee s senrssesesns 11
43 SHEC e e b s s be s b s rm s e nes e amarue 12
4.3.1  TOPSOIl .cireieiriicnnersnmirenninrsrnisrnennsessnssines s ese s sensessenressssasenssesnasnses 12
4.3.2 Embankment Fill.......cccciimeininiciimncnincisrrensesssensssnesssrsssnsassnssssns 13
T < T T | 1 T« OO 13
8.3.4  Sandy Silt......ccciemermrecircrerrre e s an e e 13
435 ClaY s ses s sesmesser e ensesaa s s nnensrensnes 14
4.3.6 Groundwater ConditionS.......cccceererermrencrrenicserssnesssstereersnsmersssnranes 15
4.4 Site D e e s aa e sr s e s e nenr e 16
441 Topsoil/Peaty TOPSOIL......c.. e rrsrererrssennesismser e s imsnassraessessasaae 16
4,42  SaNd ... erersrre e e n e e e r s sh s e e sban aebaen 16
4.4.3 Clay i serssrserareses st e e nae s as e s as s aen 17
884  Sily SANA Till.covecerereeircececsencresesssssesssssesesessessesmessassssssnstasssssssens 18
4.4.5 Groundwater Conditions............ccccccrivereirnierivemsmmenmeimmsasssssesessens 19
SHAHEEN & PEAKER LimiTeED i

SeEPTEMBER 17, 2003



Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354 and 352-94-00

DRAWINGS DRAWING NO.
BOREHOLE LOCATION PLANS 1,4,C&D

APPENDICES FOR SITE A

DRAWING: SOIL. STRATA Dwa. A
APPENDIX A1: RECORD OF BOREHOLE SHEETS AND TEST PIT LOGS

APPENDIX A2: LABORATORY TEST RESULTS

APPENDIX A3: MEASURED UNDRAINED SHEAR STRENGTH RESULTS

APPENDICES FOR SITE B

DRAWING: SOIL STRATA DwG. B
APPENDIX B1: RECORD OF BOREHOLE SHEETS

APPENDIX B2: LABORATORY TEST RESULTS

APPENDIX B3: MEASURED UNDRAINED SHEAR STRENGTH RESULTS

APPENDICES FOR SITE C

APPENDIX C1: RECORD OF BOREHOLE SHEETS

APPENDIX C2: LABORATORY TEST RESULTS

APPENDIX C3: MEASURED UNDRAINED SHEAR STRENGTH RESULTS

APPENDICES FOR SITE D

APPENDIX D1: RECORD OF BOREHOLE SHEETS

APPENDIX D2: LABORATORY TEST RESULTS

APPENDIX D3: MEASURED UNDRAINED SHEAR STRENGTH RESULTS

APPENDIX E: EXPLANATION OF TERMS USED IN REPORT

SHAHEEN & PEAKER LIMITED ii
SEPTEMBER 17, 2003



Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

——re—

ADDITIONAL FOUNDATION INVESTIGATION REPORT
PROPOSED HIGHWAY 17 (NEW)
FROM ECHO RIVER TO BAR RIVER ROAD
DISTRICT 62, SAULT STE. MARIE, ONTARIO
G.W.P. 354 AND 352-94-00

1. INTRODUCTION

Shaheen & Peaker Limited (S&P) was retained by Marshall Mackiin Monaghan Ltd. to
conduct an additional foundation investigation for a number of cut and fill sections along the
proposed realignment of Highway 17 from the Lower Echo River to Bar River Road in
Sault Ste. Marie, Ontario. As requested, this investigation was carried out with minimal
number of boreholes at generally about 200 m spacing in areas where a previous pavement
investigation was performed by others*. In addition, a limited amount of the laboratory
testing was performed, as was directed. This Additional Foundation investigation Report
should be read in conjunction with the previous Foundation Investigation Report** prepared
by S & P for this project.

The sections investigated which are covered in this Additional Foundation Investigation are
designated as Sites A, B, C and D for the purposes of this report and are described as
follows:

Site A: Highway 17 (New) Fill Section between Stations 10+360 and 10+700 Westbound
Lanes (WBL), between Site Nos. 1 and 2 of the previous investigation by S & P**.

Site B: Highway 17 (New) Fill and Cut Sections between Stations 11+000 and 11+350 EBL
and WBL, between Site Nos. 3 and 4.

Site C: Highway 17 (New) Fill Section between Stations 13+400 and 15+470 EBL and WBL,
between Site Nos. 5 and 6.

Site D: Highway 17 (New) Fill Section between Stations 16+600 and 17+700 EBL and WBL,
between Site No.8 and south limit of project.

* DST Consulting Engineers in Thunder Bay, Ontario

“* "Foundation Investigation Report, Proposed Highway 17{New)
From Echo River to Bar River Road, District 62, Sault Ste. Marie, Ontario
G.W.P. 354 and 352-94-00", prepared by S & P dated August 2003,
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The findings of the present investigation are presented in this report. It should be noted that
subsurface conditions between and beyond the borehole locations could be different from
the ones encountered at the boreholes due to greater than normal borehole spacing.

2, SITE DESCRIPTION AND GEOLOGY

The realignment of the proposed Highway 17 (New) is located between the Lower Echo
River and Bar River Road and east of the existing Highway 17.

The site is undulating with high ground and low-lying areas. Rock outcrops were observed
in high ground areas located south of Echo River and west of the proposed Highway 17
alignment, east of Pioneer Road between Highway 638 and Findlay Hill Road, and east of
Government Road and north of the Huron Central Rail (CPR) crossing. Low-lying areas,
including a swamp section in the vicinity of Highway 638, are present within the project
limits.

According to Map 2108 published by the Ontario Department of Mines, the bedrock at the
site consists of Cambrian sandstone of Jacobsville Formation at the interface with Pre-
cambrian Lorrain Formation which consists of quartzite, siltstone, greywacke and
conglomerate.

Typically, in high ground, bedrock of undifferentiated igneous and metamorphic
classifications (Southern Province) are exposed at surface forming shallow hills. These
rocks are generally Pre-cambrian formations while some Cambrian unconformities are also
noted. The rock generally dips rapidly to below surface and in the relatively higher lying
foot-hill areas, the bedrock is covered with some glacial till and/or granular deposits. In the
low-lying areas, peat, muck and marl are found, covering glaciolacustrine deposits. The
glaciolacustrine deposits typically consist of clay and silt, minor sand deposited in basin and
quiet water environments. The depth of clay in areas can exceed 40 m.

The massive bedrock outcrop, which is exposed to the north, northeast of the railway
crossing, was identified as sandstone of Cambrian origin. Some Pre-cambrian quartzite is
also present in the area.

SHAHEEN & PEAKER LIMITED 2
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3. INVESTIGATION PROCEDURES
The fieldwork for the investigation consisted of the following:

Site A: 5 boreholes and 2 test pits plus 3 dynamic cone penetration tests (DCPT)
Site B: 2 boreholes plus 1 DCPT
Site C: 12 boreholes plus 4 DCPT
Site D: 7 boreholes plus 3 DCPT

The boreholes were advanced using solid and hollow stem continuous flight augers with
track-mounted vehicles owned and operated by Colbar Resources of Sudbury, Ontario,
under the supervision and direction of Geotechnical Engineers from our office. Sampling in
the overburden was effected starting at the ground surface at frequent intervals of depth by
the Standard Penetration Test (SPT} method, as specified in ASTM D1586. This consists of
freely dropping a 63.5 kg hammer a verticai distance of 0.76 m to drive a 51 mm diameter
O.D. split-spoon {split barrel) sampler into the relatively undisturbed ground. The number of
blows required to drive the sampler into the ground by a vertical distance of 0.30 m is
recorded as the Standard Penetration or the N-value of the soil and this gives an indication
of the consistency or the compactness condition of the soil deposit. In the cohesive deposits
where the consistency of the soil permitted, the undrained shear strength of the soil was
measured in-situ by means of field vane tests using an MTO-type field vane and relatively
undisturbed samples were taken by means of thin-walled Shelby tube samplers.

In addition, Dynamic Cone Penetration tests (DCPT) were performed at various borehole
locations. This test consists of driving a 51 mm O.D., 60-degree apex cone, screw attached
to the tip of an A-size rod, continuously into the undisturbed ground using the same driving
energy as the SPT method. By recording the number of blows of the hammer to drive the
cone/rod assembly into the soil every 0.3 m, a qualitative record of soil compactness
condition is obtained.

Piezometers were installed in a number of boreholes to enable us to monitor the
groundwater level over a prolonged period of time without interference from surface water.

The subsurface stratigraphy encountered in the boreholes and test pits, type of samples and
sampling depths, N-values and DCPT results are presented on the Record of Borehole
Sheets and Test Pit Logs, in Appendices A1, B1, C1 and D1 of this report.

Upon their completion, the boreholes were backfilled to about 6 to 8 m below the ground
surface with soils brought up by augering (i.e. auger cuttings). The upper 6 to 8 m of the
open boreholes was then grouted using a bentonite or a cement/bentonite mixture.

SHAHEEN & PEAKER LIMITED 3
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Test pits were dug on Site A using track-mounted backhoes, under the supervision of S&P
technical personnel. The test pit results are shown on the Test Pit Logs in Appendix A1.

The borehole and test pit locations were established in the field by S & P personnel using
centerline alignment and the ground surface elevations at the borehole and test pit locations
along with co-ordinates were subsequently determined by surveyors from Marshall Macklin
Monaghan Ltd.

A laboratory testing programme, consisting of natural moisture content measurement, bulk
unit weight determination, Atterberg Limits, consolidation tests and grain-size analyses, was
performed on selected soil samples. The results of the laboratory tests are presented on the
appropriate Record of Borehole Sheets and also in Appendices A2, B2, C2 and D2.

SHAHEEN & PEAKER LIMITED 4
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4, SUBSURFACE CONDITIONS

4.1 SITE A : HIGHWAY 17 (NEW) FILL SECTION BETWEEN STATIONS 10+360 AND
10+700 WESTBOUND LANES

Site A is a relatively low-lying area between Site Nos. 1 and 2 along the westbound lanes
(WBL) of the proposed Highway 17(New), near the north end of the project. The site is
generally wooded, with bedrock outcrop at the south end of this section (between
Stations 10+670 and 10+700).

The existing grade in this fill area varies from about Elevation 182.5 to 188.5m aiong the
WBL centreline. The existing grades are also sloping down towards the left (east) at an
average rate of about 7 to 23 %.

The location plan of the boreholes and test pits in this section is shown on Drawing No.1.
The stratigraphic profile along WBL is presented in Drawing A.

Five boreholes were drilled, two test pits were dug and three DCPTs were put down in this
area. Within the southern portion of this section, i.e., between Stations 10+580 and 10+700,
the boreholes and test pits show, below about 0.15 to 0.5 m of topsoil or peat, the presence
of bedrock or surficial layers of silt and silty sand till over bedrock. Between Stations 10+350
and about 10+570, the 0.2 to 0.5 m thick topsoil/peat layer is underiain by a clay deposit
extending to about 8 m depth below existing grade, at the borehole locations. Below the
clay, an about 0.3 to 0.7 m thick layer of silty sand till was contacted, which is further
underiain by probable bedrock (inferred by refusal to augering).

Details of the subsurface conditions encountered in the boreholes and test pits are
presented on the Record of Borehole Sheets and Test Pit Logs in Appendix A1. The
individual strata are briefly described in the following paragraphs.

4.1.1 TOPSOIL AND PEAT

In the boreholes and test pits, topsoil and peat were encountered ranging in thickness
between about 0.15 and 0.5 m.

4.1.2 SURFICIAL SILT

Below the topsoil and peat, Borehole 10+635 Lt contacted a surficial 0.5 m thick layer of silt
extending to a depth of 1.0 m below existing grade. In Borehole 10+503 Lt, a 0.6 m thick
layer of silt was encountered interbedded in the clay deposit at a depth of 0.7 m.

SHAHEEN & PEAKER LIMITED 5
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A grain-size distribution analysis was performed on a sample from the silt layer and the
results are presented in Figure A2-1, Appendix A2. The results indicate the following particle
size distribution:

Gravel = 0%
Sand = 2%
Silt = 71%
Clay = 27%

The above results indicate that this silt layer contains some clay.

Measured N-values in this layer were 6 and 12 blows/0.3 m indicating firm to stiff
consistency.

4.1.3 SAND AND GRAVEL

In Borehole 10+460 Lt, a 0.4 m thick sand and gravel layer was contacted below the topsoil
extending to a depth of 0.6 m below existing grade.

Measured N-value in this layer was 6 blows/0.3 m indicating loose relative density.

414 CLAY

Underneath the topsoil/peat and surficial deposits, Boreholes 10+460 Lt, 10+503 Lt and
10+540 Lt, which are located on the north side of the site in the relatively low lying areas
away from the rock outcrop, encountered a clay deposit extending to depths of about 5 to 8
m below existing grade under the proposed WBL.

The results of the grain-size distribution analysis performed on one of the selected clay
samples are presented in Figure A2-2, Appendix A2. The results indicate the following
particle size distribution:

Gravel = 0%
Sand = 0%
Silt = 52%
Clay = 48%

Atterberg Limits tests carried out in the laboratory on two samples from the clay deposit
gave the following index values:

SHAHEEN & PEAKER LIMITED 6
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Liquid Limit: 63 and 78%
Plastic Limit: 25 and 26%
Plasticity Index: 38 and 53%

As presented in Figure A2-3 in Appendix A2, these values are characteristics of clay soils of
high plasticity. The measured natural moisture contents generally range from 33 to 85%.

The clay contains occasional seams / layers or pockets of silt or clayey silt. The measured
index values for a sample obtained from such a layer/pocket are as shown in Figure A2-4,
Appendix A2, as follows:

Liquid Limit; 32%
Plastic Limit: 20 %
Plasticity Index: 12 %

These values indicate a clayey soil of low plasticity.

The measured bulk unit weights of the clay range from 14.8 to 17.5 kN/m® .

The resuits of a consolidation {oedometer) test performed on a sample from the clay deposit
taken from Borehole 10+503 Lt are presented in Figure A2-5, Appendix A2. The test results
show the probable pre-consolidation pressure (P.) of about 90 kPa, which is about 60 kPa in
excess of the existing effective overburden pressure.

Standard Penetration tests performed in the clay deposit gave N-values varying between 1
and 6 blows/0.3 m were recorded. Field vane tests yielded undrained in-situ shear strength
values ranging from about 18 to 46 kPa. Variation of the measured undrained shear
strengths with elevation are plotted and this plot is presented in Figure A3-1 in Appendix A3.
Figure A3-2 (Appendix A3) shows typical plot of undrained shear strength versus elevation
at Borehole 10+460 Lt. These values indicate that the consistency of the material can be
described as generally soft to firm.

4.1.5 SILTY SAND TILL

Below the clay in Boreholes 10+460 Lt, 10+503 Lt and 10+540 Lt, siity sand till was
encountered at depths ranging from 5.2 to 8.2 m below the ground surface. This deposit
was penetrated for a vertical distance of 0.3 to 0.7 m where the borehole was terminated. In
Boreholes 10+460 and 10+540, auger refusal was encountered. Surficial silty sand till was
also encountered in Boreholes 10+635 Lt and 10+643 Lt. These extended to 1.7 m and
0.8 m below the ground surface where refusal to augering was encountered. This deposit is

SHAHEEN & PEAKER LIMITED 7
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a heterogeneous mixture of sand and silt, with some gravel and clay size particles. The
presence of cobbles and boulders can also be expected in the glacial till deposits.

A grain-size distribution analysis was performed on a sample from this layer and the results
are presented in Figure A2-6, Appendix A2. The results indicate the following particle size
distribution:

Gravel = 10%
Sand = 43%
Silt = 34%
Clay = 13%

Measured N-values of greater than 50 blows/0.3 m at Boreholes 10+540 and 10+635
indicate a very dense relative density. However, a low N-value of 5 blows/0.3 m in
Borehole 10+503 Lt could possibly caused by disturbance of the soil due to hydrostatic uplift
at the bottom of the hole during sampling.

4.1.6 BEDROCK

Boreholes, DCPTs and test pits from this investigation indicate that bedrock and probable
bedrock was encountered along the WBL from about Stations 10+580 to 10+670. Beyond
or north of Station 10+580 to Station 10+350 {north limit of this section), possible bedrock
was encountered at depths of about 6 to 10 m below existing grade. The bedrock in this
area is known to consist of quartzite,

4.1.7 GROUNDWATER CONDITIONS

Water level observations in the boreholes were made during drilling and at completion of
each borehole. Boreholes 10+635 and 10+643 were dry at completion while in
Boreholes 10+460, 10+503, and 10+540, the recorded water levels at completion ranges
between 3.0 and 5.5 m below existing grade, but these are unlikely to represent the
stabilized water levels.

Based on the above observations and the greyish colour of the clay, the groundwater table
is believed to be close to the existing ground surface to the north of Station 10+570. To the
south of this station (towards higher ground), the groundwater level is believed to be at or
near ground surface. Due to the pervious nature of the surficial sand and gravel, silt and
silty sand till layers over the bedrock and the impervious clay deposit, perched water
condition could also be expected. The groundwater table can be expected to fluctuate
seasonally and in response to weather events.

SHAHEEN & PEAKER LIMITED 8
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4.2  SITE B : HIGHWAY 17 (NEW) FILL SECTION BETWEEN STATIONS 11+000 AND
11+190, AND CUT SECTION BETWEEN STATIONS 11+190 AND 11+380

Site B is located between Site Nos. 3 and 4 of the proposed Highway 17(New). The northern
portion of this section is a fill section and one borehole (Borehole 11+020 Rt) was drilled in
this area. The southern portion is a cut section, and one borehole (Borehole 11+300 Lt) was
also drilled to provide a limited subsurface information.

The existing grade in the fill section varies from about Elevation 190.2 to 191.0 m along the
EBL and WBL centerlines; while the existing grade in the cut section ranges from about
Elevation 187.5 to 192 m.

The location plan of the boreholes at Site B is shown on Drawing No. 1. The stratigraphic
profile is presented in Drawing B.

In the fill section, Borehole 11+020 Rt was drilled to a depth of 7.3 m and this showed,
below 0.25 m of topsoil, an extensive clay deposit to at least the bottom of the hole. A DCPT
was extended from the bottom of the borehole from a depth of 7.3 m to 29.1 m below
existing grade, where practical refusal was encountered. In the cut section, Borehole
11+300 Lt was drilled and this indicated, below 0.1 m of topsoil and 0.6 m of sand and
gravel fill, the presence of an extensive clay deposit to a depth of at ieast 7.3 m.

Details of the subsurface conditions encountered in the boreholes are presented on the
Record of Borehole Sheets in Appendix B1. The individual strata are briefly described in the
following paragraphs.

421 TOPSOIL

In the boreholes, topsoil was encountered ranging in thickness between about 0.1 and
0.25m.

4.2.2 SAND AND GRAVEL

In Borehole 11+300 Lt, a 0.6 m thick sand and gravel layer was contacted below the topsoil
extending to a depth of 0.7 m below existing grade. The sand and gravel is believed to be a
fill material. It also contains occasional cobbles.

SHAHEEN & PEAKER LIMITED 9
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A grain-size distribution analysis was performed on a sample from this layer and the results
are presented in Figure B2-1, Appendix B2. The results indicate the following particle size
distribution:

Gravel = 50%
Sand = 45%
Sit&Clay = 5%

Measured N-value in this layer was greater than 50 blows/0.3 m indicating a very dense
relative density.

423 CLAY

Below the topsoil and surficial deposits, both Boreholes 11+020 Rt and 11+300 Lt
encountered a clay deposit extending to a depth of at least 7.3 m below existing grade. The
clay contains occasional seams / layers or pockets of silt and clayey silt.

The results of the grain-size distribution analysis performed on a selected clay sample are
presented in Figure B2-2, Appendix B2. The curve indicates the following particle size
distribution:

Gravel = 1%
Sand = 3%
Silt = 21%
Clay = 75%

Atterberg Limits tests carried out in the laboratory on two samples from the clay deposit
gave the following index values:

Liquid Limit: 60 to 68%
Plastic Limit: 25%
Plasticity Index: 351t043%

As presented in Figure B2-3 in Appendix B2, these values are characteristics of clay soils of
high plasticity. The measured natural moisture contents generally range from 33 to 90%.

The measured bulk unit weights of the clay range from 14.3 to 18.0 kN/m?.

Standard Penetration tests performed in this deposit gave N-values varying between 2 and
20 blows/0.3 m. Field vane tests yielded undrained in-situ shear strength values ranging
from about 56 to greater than 100 kPa within the top 1.5 to
4.5 m depth, indicating stiff to very stiff clay. Values of 24 to 40 kPa were recorded below
these depths indicating firm consistency. Variation of measured undrained shear strengths
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with elevations are plotted and this plot is presented in Figures B3-1 in Appendix B3.
Figure B3-2 shows typical plot of undrained shear strength versus elevation at the location
of Borehole 11+020 Rt. These values indicate that the consistency of the material can be
described as generally soft to very stiff.

The DCPT at Borehole 11+020 Rt indicates that a ‘stiffer’ material is encountered at a depth
of about 20 m, and a more competent material is probably encountered at a depth of 26 m
below existing grade.

424 GROUNDWATER CONDITIONS

Water level observations in the boreholes were made during drilling and at completion of
each borehole.

To enable us to monitor the groundwater level in Borehole 11+300 Lt, a piezometer was
installed. Water level in the piezometer was measured two days after the completion of the
borehole at a depth of 5.9 m below existing ground surface, or El. 185.1 m. This recorded
water level is not believed to have stabilized.

Based on the above observations and the greyish colour of the clay, the groundwater table
is believed to be at about 1 m below the ground surface at Borehole 11+020 Rt and at a
depth of about 2 m below existing grade at Borehole 11+300 Lt.

The groundwater table can be expected to fluctuate seasonally and in response to weather
events. In addition, due to the pervious nature of the granular fill layer over the impervious
clay deposit, perched water condition could also be expected where such condition occur.
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4.3  SITE C : HIGHWAY 17(NEW) FILL SECTION BETWEEN STATIONS 13+400 AND
15+470

Site C is a relatively low-lying area adjacent to and south of the swamp area (Site No. 5).
The grade from the north of this section gradually rises southerly from an elevation of 180 m
at about Station 13+400 to about Elevation 187 m at Station 14+500 along the westbound
lanes (WBL) alignment and at Station 114+525 along EBL. Further south, the grade is
drops to an elevation of about 184.5 to 185 m near Watson Road at about Station 14+550.
The grade generally remains at about Elevation 184.5 + m (lowest elevation in this area) at
about Station 15+100 (just south of the creek). Further to the south, the grade follows the
similar pattern such that the grade to the south of this section gradually rises southerly to an
elevation of 187 m at about Station 15+450.

A total of 12 boreholes was put down at this site. The locations of the boreholes are shown
in Drawings C and 4.

In general, the boreholes drilled along the proposed Highway 17 (New) show the presence
of 0.1 to 0.4 m but generally 0.2 to 0.3 m thick topsoil layer. Borehole 14+668 C/L was
drilled from the existing Watson Road, and this borehole encountered 0.7 m thick sand and
gravel fill, underlain by 1.4 m of sandy silt fill extending to a depth of 2.1 m below existing
grade.

Below the topsoil and fill, the boreholes encountered fine sand, sandy silt or silt layers
generally to a maximum depth of 3.7 m below the ground surface. In Borehole 14+000 Lt,
the sandy silt extends to the full depth of the borehole at a depth of 6.6 m and possibly
below. These granular soils or topsoil are underlain by an extensive clay deposit. In two of
the boreholes (13+576 Lt and 13+800 Rt), the clay is underlain by alternating layers of
sandy silt and clay deposits at depths generally ranging from about 4 to 7 m below the
ground surface while others were terminated at depths of up to 16.5 m within the clay
deposit, without encountering these lower granular soils.

Details of the subsurface conditions encountered in the boreholes are given on the
Record of Borehole Sheets in Appendix C1. The individual strata are briefly described in the
following paragraphs.

431 TOPSOIL

All the boreholes, except for Boreholes 14+668 CL (which were drilled from the
embankment of Watson Road) contacted topsoil extending to depths ranging from 0.1 to
0.4 m, but generally 0.2 to 0.3 m.

SHAHEEN & PEAKER LIMITED 12
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4.3.2 EMBANKMENT FILL

Borehole 14+668 CL was drilled from the existing Watson Road embankment and therefore,
contacted embankment fill. The fill at the borehole location was found to consist of granular
material (i.e. sand and gravel} and sandy silt. The depth of the fill at this borehole location
was 2.1 m and extended to Elevation 182.9 m. Standard Penetration tests performed within
the embankment fill yielded N-values ranging from 33 to 42 blows/0.3 m, indicating that the
fill materials have received some systematic compaction when first placed.

4.3.3 SAND

Surficial fine sand to silty sand layers were encountered immediately below the topsoil at
four boreholes at the north end of the site (north of Watson Road), in Boreholes 13+415 Rt,
13+576 Lt, 13+800 Rt and 144000 Lt, and in one borehole drilled at the south end of the
site, in Borehole 15+400 Rt.

The deposit was found to be thickest at the north end (3.3 m in Borehole 13+415 Rt) and
decreasing towards the south (0.5 m thick in Borehole 14+000 Lt). At the south end of this
section at Borehole 15+400 Rt, its thickness was found to be 0.2 m.

The grain-size distribution of a sample from this fine-grained granular deposit is given in
Figure C2-1, in Appendix C2.

These indicate:

Sand = 83 %
Silt = 7%
Clay = 0%

N-values recorded in this material ranged from 2 to 6 blows/0.3 m. Based on these values,
the relative density of the soil is described as very loose to loose.

4.3.4 SANDY SILT

Below the topsoil and/or surficial sand layers, the boreholes, except Boreholes 13+415 R,
13+800 Rt, 14+200 Rt and 15+400 Rt, encountered sandy silt layers, which extended to
depths of 0.7 m (Boreholes 15+000 Rt and 15+200 Lt) to in excess of 6.6 m (Borehole
14+000 Lt) below existing grade. In Boreholes 13+576 Lt and 13+800 Rt, sandy silt
interbeds were encountered within the deep clay deposit.

SHAHEEN & PEAKER LIMITED 13
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The grain-size distribution of 3 samples from this deposit is given in Figure C2-2, in
Appendix C2. These indicate:

Sand = 22-44%
Silt = 48 -74 %
Clay = 4-12%

Measured N-values recorded in this material widely ranged from 2 to 23 blows/0.3 m,
indicating very loose to compact relatively density.

43.5 CLAY

Underlying the surficial layers of topsoil, sand and sandy silt, all the boreholes, except for
Borehole 14+000 Lt, encountered a major deposit of clay at depths ranging from 0.3 to
3.7 m below the ground surface.

To the south of Station 144200, the clay extends to the full depth of exploration
(i.e. about 7 to 16 m below the ground surface) while Dynamic Cone Penetration tests
(DCPT) show probable greater depths. As mentioned before, in the borehole drilled at
Station 14+000 the borehole was terminated at a depth of 6.6 m, and no clay was
encountered within this depth. To the north of Station 14+000 (north end of site), in
Boreholes 13+576 Lt and 13+800 Rt, as mentioned in Section 4.3.4, the clay is interbedded
with sandy silt layers in alternating fashion.

DCPTs put down below the bottom of Boreholes 14+200 Rt and 15+400 Rt indicated that
the clay probably extends to about 29 m (El. 156 m) and 20 m (EL 167 m), respectively, at
these borehole locations.

In general, the clay is a highly plastic (fat) material with some medium and occasional low
plasticity (lean) clay structure zones/layers. The grain-size distribution of 2 samples from
the site is presented in Figure C2-3, in Appendix C2. These curves show the percentage of
clay-size particles is very high (i.e. 77 to 80 %). From the grain-size distribution curves, the
clay can be expected to be a practically impervious material.

Index properties of 3 samples from the clay deposit were determined in the laboratory and
these indicate the following results,

Liquid Limit : 57-73%
Plastic Limit : 25-31%
Plasticity Index : 32-48%
SHAHEEN & PEAKER LIMITED 14
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As shown in Figure C24, Appendix C2, these results are characteristic of clays of high
plasticity.

The presence of some silty clay zones and clayey silt and siit seams in the clay deposit was
also noted. The index values of samples from these seams/zones {as shown in Figure C2-5,
Appendix C2) are as follows:

Liquid Limit : 30to 31 %
Plastic Limit : 151018 %
Plasticity Index : 13t0 16 %

The results of three consolidation (oedometer) tests performed on samples from the clay
deposit within this section (including two samples from the culvert site at Station 15+086,
which is within Site C) are presented in Figure C2-6 to C2-8, Appendix C2. The test results
show the probable pre-consolidation pressure (P.) ranging from 80 to 190 kPa, which are
about 35 to 90 kPa, in excess of the existing effective overburden pressures.

N-values generally ranging from 0 (i.e., sampler sank under the static weight of the hammer
plus rods) to 8 blows/0.3 m, were recorded in this deposit. In most cases, however, the
recorded values were 0 to 2 blows/0.3 m. Undrained in-situ shear strengths as measured by
Field Vane tests ranged from 15 to 78 kPa. These values indicate that the consistency of
the material can be described as soft to stiff, but generally very soft to firm. A combined plot
of all the in-situ vane test results from all the boreholes is presented in Figure C3-1, in
Appendix C3. Figure C3-2 shows typical plot of undrained shear strength versus elevation at
the location of Borehole 14+200 Rt.

4.3.6 GROUNDWATER CONDITIONS

The area is generally low lying and poorly drained, consequently, the groundwater can
generally be expected at or near the ground surface level.

Based on observations made in the boreholes while drilling, water contents of the samples
and the change of the colour of the soil from brown to grey, it is our opinion that the
groundwater level at the site was at or very close to the ground surface, except at the north
half of this section, where the groundwater level is expected to vary between about the
ground surface at Station 13+400 (El. 180 + m) to about 2m below existing grade at
Station 14+500 (El. 184.5 + m).

It should be pointed out that both surface and groundwater ievels can be expected to
fluctuate seasonally and in response to major weather events. In addition, due to the
pervious nature of the surficial sand layer over the impervious clay deposit, perched water
condition could also be expected.

SHAHEEN & PEAKER LIMITED 15
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44  SITE D : HIGHWAY 17(NEW) FILL SECTION BETWEEN STATIONS 16+600 AND
17+700

Site D is a low-lying area located to the south of Site No. 8, at the south end of the project.
The existing grade from the north of this section is generally level at Elevation 187.5 + m for
about 300 m to about at Station 16+900 where it starts to decrease. Further south, the grade
gradually drops to an elevation of about 182.5 m. The grade generally remains at about
Elevation 182.5 + m (lowest elevation in this area) from about Station 17+250 to Station
17+450. Further to the south, the grade follows the similar pattern and rises southerly to an
elevation of 183.5 m at about Station 17+700. The low-lying area generally extends from
about Station 17+000 to Station 17+680.

A total of 7 boreholes were drilled in this section of the site. The locations of the boreholes
are shown in Drawing D.

In general, the boreholes show the presence of 0.2 to 0.4 m thick topsoil or peaty topsoil
layer. Underlying the topsoil, Boreholes 16+650 Lt, 16+800 Rt, 17+000 Lt and 17+600 Lt
encountered fine sand to silty sand layer to depths of 0.7 and 2.1 m below the ground
surface. Underneath the topsoil and sand layers, all the boreholes contacted an extensive
clay deposit to the full depth of the boreholes, except for Borehole 17+200 Rt, where the
clay extends to a depth of 14.2 m followed by a silty sand till to the remaining depth of the
borehole (15.7 m).

Details of the subsurface conditions encountered in the boreholes are given on the
Record of Borehole Sheets in Appendix D1. The individual strata are briefly described in the
foliowing paragraphs.

441 TOPSOIL/PEATY TOPSOIL

All the boreholes contacted a topsoil or peaty topsoil layer extending to depths of 0.2 to
0.4m.

442 SAND

Surficial fine sand to silty sand layers were encountered immediately below the topsoil at

three boreholes at the north end of the site (in Boreholes 16+650 Lt, 16+800 Rt and
17+000 Lt) and in one borehole drilled at the south end of the site (in Borehole 17+600 Lt).
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The thickness of the deposit varies from about 0.5 m at the north end of this sectionto 1.7 m
at the south end (in Borehole 17+600 Lt).

The grain-size distribution of three samples from this fine-grained granular deposit is given
in Figure Nos. D2-1 and D2-2, in Appendix D2.

These indicate:

Gravel = Oto2 %
Sand = 631093 %
Silt & Clay = 71037 %

N-values recorded in this material ranged from 3 to 14 blows/0.3 m. Based on these values,
the relative density of the soil is described as very loose to compact.

443 CLAY

Underlying the surficial layers of topsoil/peaty topsoil and sand, all the boreholes
encountered a major deposit of clay at depths ranging from 0.2 to 2.1 m below the ground
surface.

The clay extends to the full depth of exploration (i.e. about 7 to 16 m below the ground
surface) except in Borehole 17+200 Rt, where the clay extends to a depth of 14.2 m.

DCPTs put down below the bottom of Boreholes 16+800 Rt and 17+450 Rt indicated that
the clay probably extends to about 13 m (El. 175 m) and 24 m (El. 158 m), respectively, at
these borehole locations.

In general, the clay is a highly plastic (fat) material with some medium and occasional
low plasticity (lean) clay structure zones/layers or seams.

Index properties of 4 samples from the clay deposit were determined in the laboratory and
these indicate the following results,

Liguid Limit : 55-69 %
Plastic Limit : 25-28%
Plasticity Index : 0-41%

As shown in Figure D2-3, Appendix D2, these results are characteristic of clays of high
plasticity.
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The results of two consolidation (oedometer) tests performed on samples from the clay
deposit within this section are presented in Figure Nos. D2-4 and D2-5, Appendix D2. The
test results show the probable pre-consolidation pressure (P.) ranged from 33 to
88 kPa, which are about 18 to 30 kPa, in excess of the existing effective overburden
pressure.

N-values generally ranging from 0 to 10 blows/0.3 m were recorded in this deposit. In most
cases, however, the recorded values were 0 to 2 blows/0.3 m. Undrained in-situ shear
strengths as measured by field vane tests ranged from 12 to 66 kPa. These values indicate
that the consistency of the material can be described as very soft to stiff, but generally very
soft to firm. A combined plot of all the in-situ vane test results from all the boreholes is
presented in Figure D3-1, in Appendix D3. Figure D3-2 shows typical plot of undrained
shear strength versus elevation at the location of Borehole 17+300 Lt.

Dynamic Cone Penetration Tests (DCPT) performed from the bottom of Boreholes 16+800
Rt and 17+450 Rt showed the probable presence of a more competent layer below depths
of about 14 m and 24.5 m, respectively. The DCPT showed refusal at 17.2 m and 26.6 m at
these two borehole locations, respectively.

444 SILTY SAND TILL

Below the clay in Borehole 17+200 Rt, a silty sand till was encountered at a depth of 14.2 m
and this extends to the remaining depth of the borehole (15.7 m). This deposit is a
heterogeneous mixture of silt and sand with gravel and clay size particles.

A grain-size distribution analysis was performed on a sample from this layer and the results
are presented in Figure D2-6, Appendix D2. The results indicate the following particle-size
distribution:

Gravel = 30%
Sand = 43%
Sit& Clay = 27%

Measured N-value of 16 blows/0.3 m was recorded in the silty sand till indicating a compact
relative density. However, DCPT performed from the bottom of the borehole showed the
possible presence of a weak zone (i.e., probably loose to very loose) at a dept of 17 m. The
test recorded refusal at a depth of 2 m below this or at a depth of 13 m below the ground
surface.
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445 GROUNDWATER CONDITIONS

The area is generally low lying and poorly drained, consequently, the groundwater can
generally be expected at or near the ground surface level.

Based on observations made in the boreholes while driliing, water contents of the samples
and the colour of the clay being reddish grey to grey, it is our opinion that the groundwater
level at the site was at or very close to the ground surface.

It should be pointed out that both surface and groundwater levels can be expected to
fluctuate seasonally and in response to major weather events. In addition, due to the
pervious nature of the surficial sand layer overlying the impervious clay deposit, perched
water condition could also be expected.

SHAHEEN & PEAKER LIMITED

/

R. Miranda, P. Eng.

@@3&\_9_,\49\,-‘.&\

%2'”\ Z.8. Ozden, P. Eng.

SHAHEEN & PEAKER LIMITED 19
SEPTEMBER 17, 2003



Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sauit Ste. Marie, Ontario

G.W.P. 354-94-00

Drawings

SHAHEEN & PEAKER LIMITED
SEPTEMBER 17, 2003



E 302,000

N 5,152,200

N 5,152,000

N 5,151,800

N 5,151,600

N 5,151,400

N 5,151,200

N 5,151,000

LEGEND

E 301,800

E 301,600

E 301,400

E 301,200

SECTIO

O

0
.

[

—_—

0+940
y—  S—

——

n

—

10+980 Rt 11+020/R

000+

SECTION 9

SITEB

-¢- Bore Hole

4 Dyanmic Cone Penetration Test (Cone)

-$- Bore Hole & Cone

#  Test Pit

-0~ Bore Hole Done by DST Consulting Engineers Inc

CO—ORDINATES CO—ORDINATES
No ELEVATION NORTH EAST No ELEVATION NORTH EAST

10+225 Rt |184.0 5 151 885.4/301 283.0{10+460Lt| 182.6 |5 151 736.6{301 469.3
10+225 Lt [182.2 |5 151 912.1|301 312.8|/10+460Lt| 182.0 (5 151 747.1(301 481.4
10+240 Rt |185.6 5 151 874.2|301 293.0{10+503 Lt| 182.5 |5 151 704.7(301 499.2
10+240 Rt|185.5 5 151 867.6|301 285.5|10+540 Lt| 182.6 |5 151 673.7|301 521.1
10+250 Rt |186.9 5 151 858.8/301 290.7(10+580 Lt| 184.4 |5 151 639.6(301 544.1
10+250 Rt |187.0 5 151 856.1|301 287.7(10+590CL| 189.3 |5 151 620.7(301 533.8
10+255 Lt |185.4 5 151 883.0/301 325.3|110+635 Lt| 184.6 |5 151 591.9{301 574.5
10+255 Rt |186.7 5 151 869.7/301 310.4/10+643 Lt| 185.0 [5 151 584.7[301 578.5
10+256 Rt |187.3 5 151 863.4/301 304.9(114+020Rt| 190.0 |5 151 213.2{301 626.5
10+259 CL|186.3 5 151 873.1|301 320.4{11+300Lt| 191.0 |5 150 931.9|301 632.2
10+261 Lt |183.8 5 151 885.7|301 336.7[10+980Rt| 189.7 |5 151 252.1|301 627.0
10+275 Lt |183.7 5 151 874.8/301 346.1[10+840Lt| 188.0 |5 151 395.4|301 648.2
10+275 Rt |189.0 5 151 848.1|301 316.3
10+309 Rt|189.3 5 151 823.4/301 339.7
10+310 Lt |185.1 5 151 842.0|301 362.0
10+310 Rt |188.3 5 151 828.7|301 347.0
10+312 CL|187.0 5 151 833.7|301 355.8
10+315 Lt |183.1 5 151 845.6|301 373.4
10+347 Rt|189.5 5 151 793.9|301 363.5
10+350 CL|185.9 5 151 805.5/301 381.1
10+350 Rt |188.2 5 151 798.8|301 373.7
104350 Lt |184.0 5 151 812.2|301 388.6
10+359 Lt |182.9 5 151 808.2|301 397.1
10+725 Lt |190.8 5 151 508.4{301 614.4
10+725 Rt |195.0 5 151 497.3|301 586.5
10+733 Lt |191.7 5 151 498.7|301 612.8
10+733Lt(2)[ 191.7 5 151 498.3|301 611.9
10+735 Rt |194.9 5 151 488.1|301 590.1
10+735 Lt |192.5 5 151 495.3|301 608.8
10+735 CL|193.7 5 151 491.7|301 599.4
10+738 Rt |196.4 5 151 482.2|301 584.0
10+750 Rt |200.2 5 151 464.7|301 568.9
10+755 Rt|197.8 5 151 466.3/301 587.5
10+755 Rt |196.7 5 151 469.6/301 596.9
10+755 Lt |193.5 5 151 479.5|301 625.2
10+755 CL|195.6 5 151 472.9|301 606.4
10+782 Rt |197.6 5 151 442.2|301 597.8
10+785 Rt |196.1 5 151 441.5/301 606.1
10+785 CL|195.0 5 151 443.8/301 614.9
10+789 Rt[198.7 |5 151 429.4{301 579.5
10+790 Lt |189.2 5 151 446.0/301 637.2
10+790Lt(2)[ 189.2 5 151 446.5/301 639.1
104790 Rt |198.6 5 151 428.5|301 579.8
10+793 Rt |198.0 5 151 426.1|301 581.5
10+795 Rt |197.0 5 151 426.5|301 589.7
10+800 Lt |189.3 5 151 435.4/301 639.2
10+800 Rt |195.0 5 151 424.6/301 600.7
10+800 Rt|196.3 5 151 421.9|/301 591.0
10+800 Rt |196.7 5 151 420.5|301 586.2
10+860 CL|188.6 5 151 372.0|301 633.3
10+885 Lt |188.1 5 151 350.0|301 657.7
10+900 CL|188.7 5 151 331.8/301 639.8
10+923 Rt |189.6 5 151 307.6|301 623.5
10+940 CL|189.2 5 151 292.1|1301 644.7
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CO—ORDINATES CO—ORDINATES
ELEVATION ELEVATION
No NORTH EAST No NORTH EAST
15+200 Lt | 185.7 |5 147 349.0[300 297.4| BH3 188.5 |5 146 402.1|300 293.1
15+400 Rt| 187.0 |5 147 149.6|300 258.1
BH4 188.6
15+469 CL| 187.4 |5 147 080.8|300 276.3| ... 188.6 g 112 g?;'g 288 ;Zg'g
15+499 Rt| 187.4 |5 147 050.5(300 257.7| . 188'6 5 145 4976|300 252.3
154501 Lt| 187.5 |5 147 048.0|300 296.6 ' ’ '
L 154531 CL| 187.6 |5 147 018.3|300 268.0 E:: 122‘2 : li: gjs ?,88 22??
o o o o o - 15+556 Lt| 187.8 |5 146 9934|300 205.9| .~ 1884 |5 146 24187300 2589
g Q S 5 3 - — ) ) .
N S N 3 g \a; 154559 Lt| 187.8 [5 146 990.4 300 295.0|,c coc ri| 1880 |5 146 924.6|300 256.4
o o o o B 3 15+561 Rt| 187.8 |5 146 988.4 (300 246.2(15+640 Lt| 191.0 |5 146 909.4|300 296.3
z z z z z z ul - E 300,800 15+593 CL| 188.0 |5 146 956.5|300 276.0|15+660 Lt| 193.8 |5 146 889.4|300 296.3
=1/ 15+621 Lt| 191.1 |5 146 928.0 (300 296.8|12+070 Rt 1973 |5 145 874.6)300 256.2
- 15+630 Rt| 187.9 |5 146 919.6 300 256.415.680 Rt| 193.6 |5 146 8695|300 268.2
154676 Lt| 194.9 |5 146 873.9 300 295.0(15+680 Rt| 193.3 |5 146 869.5|300 264.2
| 15+700 Rt| 195.0 |5 146 849.6 |300 256.2|15+720 Rt| 196.1 |5 146 829.5(300 260.1
Z 154730 Lt| 211.8 |5 146 819.4|300 296.112F740 K| 195.8 15 146 809.513090 260.0
‘ 154755 Rt| 195.7 |5 146 794.6|300 256.0|15+760 CL| 198.7 |5 146 789.5|300 276.0
| 15+850 Rt| 192.6 |5 146 698.5|300 254.315+760 Lt| 201.8 |5 146 789.5|300 282.0
154910 Lt| 194.4 |5 146 639.4|300 295.5|15+770 Lt| 204.3 |5 146 779.5|300 285.9
15+910 Lt| 194.4 |5 146 639.4 [300 297.5|19+770 Rt} 195.6 15 146 779.6300 255.9
154906 Ri| 1913 |5 146 6431|300 250.5(13+800 Lt 2057 [ 146 749.4/300 2948
15+906 Rt| 191.3 |5 146 643.1300 258.3| . 205 ol o |2 14g 7104|300 2958
15+970 Rt| 189.1 |5 146 579.6 (300 253.3| 27"~ W1 120 |2 148 70041300 2947
154975 Lt| 193.1 |5 146 574.4 300 202.3| 2o o ol oo o |2 s co 500 ey
16+018 Lt| 192.5 |5 146 531.4 300 292.2 ‘ : :
164020 Lt| 192.6 |5 146 529.4 300 295.2
16+020 Rt| 189.0 |5 146 529.6 |300 252.2
164050 CL| 191.1 |5 146 499.5|300 275.1
164070 Lt| 191.7 |5 146 479.4|300 294.0
16+140 Rt| 188.5 |5 146 409.8 |300 261.5 GOVERNMENT ROAD
16+160 CL| 188.6 |5 146 393.1|300 273.8|[10+980 CL| 196.3 |5 146 901.4| 300 331.3
16+180 Rt| 188.8 |5 146 370.5(300 253.2(10+980 Lt| 196.8 (5 146 901.4| 300 338.3
S 16+210 Lt| 188.7 |5 146 337.1|300 291.5 1(1”888 gl’f 183'2 g ]12 gg]-i 288 ggjg
" T + . . .
m r 5 164225 Rt| 188.9 |5 146 324.0\300 249.91,, \ 155 re| 196.6 |5 146 881.5300 325.3
oM E_300,600 16+235 CL| 189.0 |5 146 313.6\300 268.811,000 Lt| 197.7 |5 146 881.4|300 337.3
o o O 16+255 Lt| 188.6 |5 146 296.5|300 286.7|11+016 CL| 201.7 |5 146 865.4|300 331.2
z = < 16+275 Rt| 189.8 |5 146 280.9 [300 245.2[[11+040 CL| 212.6 |5 146 841.4|300 331.1
R 164277 Lt| 188.2 |5 146 269.7 |300 285.1[[11+040 Rt| 211.4 |5 146 841.5|300 324.1
N3 N 164300 Lt| 188.0 |5 146 246.7 |300 279.5[11+040 Lt| 213.9 |5 146 841.4|300 338.1
354/1,) 16+330 Rt| 188.0 |5 146 227.5|300 234.9(11+060 CL| 214.7 |5 146 821.4| 300 331.1
< 164350 Lt| 187.6 |5 146 200.7 |300 269.6[11+080 CL| 214.8 |5 146 801.4|300 331.0
114120 CL| 212.1 |5 146 761.4|300 330.9
16+385 Rt| 187.8 |5 146 173.1300 221.1] 7> 2113 |o 146 7615|300 3239
164410 Lt| 187.5 |5 146 137.6 300 294.1 111120 E,’E 2125 |5 146 7612|300 3579
16+450 Rt| 187.4 |5 146 114.3/300 196.9| T ooo o | 2050 |2 146 79140 300 330.8
16+470 Lt| 186.7 |5 146 081.9 (300 228.6(.. 7,20 (| 5035 |= 146 7014|300 330.7
16+480 Rt| 187.2 |5 146 085.21300 191.2\14 480 (t| 204.3 |5 146 701.4| 300 337.7
16+540 Lt| 187.3 |5 146 014.2|300 203.6|114180 Rt| 202.8 |5 146 701.5| 300 323.7
16+540 Rt| 187.2 |5 146 031.5|300 167.6|11+200 CL| 201.4 |5 146 681.4|300 330.6
GEOG /STRIC 164560 Lt| 187.1 |5 145 996.3 300 193.7[[114+220 CL| 199.4 |5 146 661.4| 300 330.6
LOT 67 RA OF AL /1] ) GED D/ST/?IC L0 BH1 190.8 |5 146 460.4|300 293.7[[11+220 Lt| 201.4 |5 146 661.4| 300 337.6
. GRAID / OF AL BH2 189.4 |5 146 440.4|300 293.6/11+220 Rt| 198.4 |5 146 661.5| 300 323.6
M C TWp GOMA 114240 CL| 197.5 |5 146 641.4|300 330.5
) OF MACD 114240 Lt| 198.4 |5 146 641.4|300 337.5
- ONALD 114240 Rt| 196.9 |5 146 641.5|300 323.5
3 3
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N 5,148,800

LOT 54

N 5,148,600

N 5,148,400

N 5,148,200

N 5,148,000

N 5,147,800

N 5,147,600

E 301,000

E 300,800

LOT 55

(29 6.

LOT 53

9+600

9+700

dvod NOSL1VM
6Z NOILO3S

LEGEND

-¢- Bore Hole
-$- Bore Hole & Cone
CO—ORDINATES
No ELEVATION NORTH EAST

13+415 Rt| 180.2 [5 148 989.8] 300 914.6

13+576 Lt| 180.9 |5 148 833.9| 300 859.4

13+800 Rt| 182.5 |5 148 666.2| 300 706.1

14+000 Lt| 183.8 |5 148 477.5| 300 630.6

14+200 Rt| 184.7 |5 148 320.8| 300 500.7

14+402 Lt| 186.4 |5 148 120.8| 300 453.6

14+600 Rt| 184.8 |5 147 945.8 300 353.5

14+668 CL| 185.0 |5 147 875.0| 300 353.5

14+800 Lt| 184.3 |5 147 742.6| 300 342.2

15+000 Rt| 184.5 |5 147 551.1| 300 273.5

C3-B 184.6 |5 147 463.6| 300 319.3

c3 184.4 |5 147 463.3| 300 284.2

C3-A 184.5 |5 147 462.3| 300 284.1

c3-C 184.5 |5 147 464.0| 300 248.2
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LEGEND
-¢- Bore Hole

-$- Bore Hole & Cone

CO—ORDINATES

No ELEVATION NORTH EAST

16+650 Lt| 187.6 |5 145 916.5]300 148.1
16+800 Rt| 187.4 |5 145 819.2(300 027.4
3 g g & g g g 174000 Lt| 186.3 |5 145 641.6/299 927.9
2 2 2 ) 2 3 3 174200 Rt| 182.9 |5 145 512.2/299 770.2
i 0 i 0 0 in i 174300 Lt| 1825 |5 145 409.1(299 742.5
=z =z P-4 =z =z =z =z
5 174450 Rt| 182.4 |5 145 294.5/299 638.8
/ s 174600 Lt| 183.2 |5 145 140.4|299 627.4
S E 300,200

LOT 18
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Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

APPENDICES

FORSITE A

SHAHEEN & PEAKER LIMITED
SepTemBer 17, 2003



Project: SPT1055 Additional Foundaltion Investigation Report
Marshall Macklin Monaghan Lid. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

Drawing

( Soil Strata )

SHAHEEN & PEAKER LIMITED
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184

182

180

178

176

174

|'u 0+590CL

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES UNLESS
OTHERWISE SHOWN. STATIONS
ARE IN KILOMETRES + METRES.

1

BEDROCK

180

188

10+460

é; 20mL.t

10+503

|‘|ww3 Lt

10+580
19m Lt

104635
20mLt

10+643
20m Lt

PROPOSED GRADE

W.L NOT
STABILIZED

W.L NOT
STABILIZED

W.L NOT
STABILIZED

TOPSOIL

0.5m PEAT&TOPSOIL—

B/0.3m CONE
Q0 S50

186

CONT No.
GWP: 354-94-00

HIGHWAY 17 (NEW) WBL
ECHO RIVER TC BAR RIVER ROAD
IADDITIONAL WORK(STA.10+360 TO 10+700)
BORE HOLE SOIL STRATA

SHAHEEN & PEAKER LIMITED

MACDONALD, MERIDITH
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1
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[
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4
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Ny

5

L

176

B/0.3m
100
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o]
r

su'\‘iao
~
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s o

FT-T

SILTY SAND TILL

a7 o\_a_ T
46 ._..wv._
BT 1

dpet

|

|

I
10+400

NOTE:

10+450

AUGER REFUSAL

FOR DETAILED SUBSURFACE CONDITIONS OF ALL
BOREHOLES REFER TO RECORD OF BOREMOLE

SHEETS.

i
10+500

10+550

¢ PROFILE WESTBOUND LANES

10m 0 10 20m

e

1m 0 1 2m
SCALES

HORIZ

VERT

1
10+600

10+650

— 174
10+700

LEGEND

Bore Hole

Bore Hole & Cone

Blows/0.3m (Std. Pen. Test, 475 J/blow)

Undrained Shear Strength measured by
Fieki Vane Test

Test Pit

a0 D

Water Level at Time of Investigation
Jun. 2002

CO-ORDINATES
NORTH EAST
5151736.6 301 469.2
5151704.7 301 499.2
5151673.7 301 5211
51516396 3015441
51516207 301533.8
51515919 301574.5
5151 584.7 301578.5

No.

10+460 Lt
10+503 Lt
10+540 Lt
104580 Lt
10+590 CL
10+635 Lt
10+643 Lt

ELEV.

182.6
182.5
182.6
184.4
189.3
184.6
185.0

=NOTE=
The boundaries between soil strata have been established only
at Bore Hole locations. Between Bore Holes the boundaries
are assumed from gectogical evidence.

NOTE: The complete foundation investigation and design report
for this project and other related documents may be axamined at
the Materials Engineering and Research Office, Downsviaw.
information contained in this report and related documents are
specifically excluded in accordance with the conditions of Section
GC 2.01 of OPS Gen. Cond.

=

w

o 'DATE BY DESCRIPTION
Geocres No. 41K00-063

HWY No, 17 (New) DIST 62
SUBM'D ZQ |CHECKED RM |DATE Sep, 2003 |SITE
DRAWN JZ |[CHECKED APPROVED DWG A




Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Lid. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

Appendix A1
Site A
Record of Borehole Sheets and Test Pit Logs

SHAHEEN & PEAKER LIMITED
SEPTEMBER 17, 2003



Ministry of

Transporiation Foundation Design
Ontasic
SPT 1055
RECORD OF BOREHOLE No 10+460; 20mLt 10F1 METRIC
GWP 354-64-00 LOCATION _Echa River ta Bar River Road, Sault Ste. Marie - Caords; N 5 151 738.6; E 301 489.3 ORIGINATED BY _v.L.
DIST 62 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY YL
DATUM _Geodetic DATE 6372003 CHECKED BY RA.
DYNAMIC CONE PENETRATION
Fol 3 TATC womTure V0L =
le| |g[38| 2 [ 2 © o w w |or Semowegd) e
o gl 2 5 GRAIN SIZE
ey 28| | 3|25 & [sHearsTRENGTHKPa e w v TF | cRamszE
DESCRIPTION El=E 3Z =
DEPTH <|3| F | 5|353]| £ [o unconrmep  + FIELDvANE y )
ez z |£°| G |o PoCKETPENETR X LABVANE | WATER CONTENT (%)
162.6) Ground Surface w 20 40 B0 B0 100 20 4 e wwm? |Gr sA 81 oL
0.9 p2 m Topsail a - Low recovery,
SAND and GRAVEL 4 ] 55 8 -
182.0) grey/orown, wet, loose " duger sample
0.5| 182 taken
2|88} 2 ! 15.5
+
/ 181
3| ss 2 [}
+‘
CLAY
occasional siit seams and pockats 4 88 2 180 °
reddish gray, wet 5
soft to firm / Ny
/ 5| T™W | PH
/ 179 ‘I‘h
+
178
/ 6| ss| 3| X~
% +
177
/ T
/ 7 85 4 o 151
178
7
-
7
+
175
174.4)
82 oY
2 SILTY SAND TILL Pl as| - b
8.5 End of Borehole.
Dynamic Cone Penertatian Tast (D.C.P.T)
perlormed from 7.3 mto 8.4 m.
Augerrefusalat 8.5 m
* Water lsvel 8t 4.9 m (not stabillzed), and
hols opan to full depth on complation,
+3 5 3. Numbers refer to 1,35
"X Sensitivity ¥ (%) STRAIN AT FAILURE



Ministry of " .
Transgmation Foundation Dasign
Ontario

SPT 1085
RECORD OF BOREHOLE No 10+460; 36 mLt 1 0F1 METRIC
GWP 354-64-00 LOCATION Echo River to Bar River Road, Sault Ste. Marie - Coards: N 5 151 747.1; E 301 481.4 ORIGINATED BY Y.L
DIST B2 HWY 17 (New) BOREHOLE TYPE _D.C.P.T. COMPILED BY Y.L
DATUM _Geadstic DATE 6/3/2003 CHECKED BY RA.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o y [ResstancErior — e | rewarks
[ o MOISTURE E X
5 n |$5] @ 20 4 60 8 100 W7 come M| Z O &
o w gl =z L L = GRAIN SIZE
a|d| w| 3]25| & [sHEAR STRENGTH kPa i ” "L £,
ELEY DESCRIPTION |2 Z |22 & — DISTRIBUTION
DEPTH 2|3 | >|38 £ | o unconFineD + FIELD VANE - %)
£z 2 |£9]| © | PockeTPENETR. x LABVANE | WATER CONTENT (%)
182.0| Ground Surtace u 20 40 80 B0 100 20 40 6D km3 |or sa si oL
0.0 t82
181
180
178
178
177
178
175
174 \
173
1726 ]
94| EngotDCP.T.
Dynamic Cone Penertaten Teat (0.C.P.T}
performed from 0 m to 8.4 m.
4+ 2 3. MNumbers refer to 153—5
ol T° (%) STRAIN AT FAILURE

Senaitivity



Ministry of
Transportation

Foundation Design

Ontarie
SPT 1055
RECORD OF BOREHOLE No 104503; 22mLt 10F1 METRIC
GWP 354-94-00 LOGCATION Echo River to Bar River Read, Sault Ste. Marie - Coords: N 5 151 704.7; E 301 499 2 ORIGINATED BY _¥.L.
DIST 62 HWY 17 {New) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Y.L
DATUM _Geodetic DATE 6/3/2003 CHECKED BY ___R.A.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & Y |RESISTANCE PLOT NATURAL REMARKS
B F PLASTIC e Lavin E
5 o |S5] @ 20 40 60 8 100 | cowmr UM o &
x (7] = 1 1 1 1 =]
4| w| 3|25} & [shearsTRENGTHKPa e " w | 0% | GRAWSIZE
ELEV DESCRIPTION 2] ¢ | 2|38 & e ————1 DISTRIBUTION
DEPTH 1 E £ 5138 € | UNCONFINED + FIELD VANE y %)
= z |£°| @ |e PockeTPENETR x LaBVANE | WATER CONTENT (%)
o 20 40 60 80 100 3 e
182.5] Ground Surface 0 4 60 kwm? JGR SA SI CL
G0o2m Paaty Topsoil
CLAY 1| ss| 2 °
181.8 reddish gray, damp 182
a7 SILT
some clay, grey, wat, firm 2| 88 8 o 02 72T
181.2 e
13
181 T
/ 3| ss| 8 IS
[
7 ;
CLAY + —5 3 0 52 48
raddish grey, wat 4| ™W | PH 180 } 1 148 |2 2
soft to firm s
',f
/ 5] 85§ 1 q
179} :
_|_
+4
178
% 6| ss| 2 o 15.3
L]
S H
\ 4 77 s
+
176.4
8.1 T . N
SILTY SAND TILL -*.b 7l ss| s possibly
grey, wet | 178 disturbed
1758 ol
87! End of Barehole.
* Water lovel at 5.5 m {net stabilized}, and
hole open to full depth on completion.
4+ 3 3y 3. Numbers refer to

Sensithvity

20
1585 (5) STRAIN AT FAILURE



Minigtry of . "
Tmnsgon Ltion Foundation Design
Cntario

SPT 1055
RECORD OF BOREHOLE No 10+540; 20 m Lt 10F1 METRIC
GNP 354-94-00 LOCATION Echo River to Bar River Road, Sault Ste. Marie - Coords: N 5 151 873.7: E 301 521.1 ORIGINATED BY Y.L
DIST 82 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Y.L
DATUM _Geodetic DATE 6/3/2003 CHECKED BY R.A.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT = ATURAL ~ | REMARKS
rel| £ UAINE pogruee M0 L T
5 n |$5]| @ 20 40 60 80 100 |“T  comer  WT| Z O &
o w Zl =z L L L 1 1 =] GRAIN SiZE
2lu| g | 3|25| & [snearstrencTrkPa TR R eon
ELEY DESCRIPTION Sk A B
DEPTH 5|3 [ F |38&| g |© UNCONFINED + FIELD VANE y )
£lz 2 |EO| © |e POCKETPENETR. X LABVANE | WATER CONTENT (%)
182.6) Ground Surtace w 20 40 80 B 100 0 4w 6 xwm3 |GR SA SI cL
0.0 PEAT E: 12
182.0 dark brown 1o Dlack, wet, soft —— 1| Ss 2
0.5 182
/ 2| ss| 4 q 175
CLAY
occasional silt seams and pockets 1P
wal, soft to firmy / 181 +
/ 3| ss 3 o 16.1
/ 8
) +
/ 4| 85| 3 180 =
rexidish gray / . .
s [ Y g
silt layars 5| ss| 2 ) d
/ 179
]
7 *
]
% M
4 178
/ 6| ss| 2 o
177.4 / -
52 SILTY SAND TILL )
gery, wet 1 177
176.8 ':o" L ° 10 43 34 13
59 End of Borahle, T -
Auger refusal at 5.9 m, probably on a cobble
or boulder, Moved to 5ta. 10+542; 20m Lt,
auger refusal at 5.9 m; moved to Sta.
10+538; 20 m Lt, auger refusal at 5.8 m.
* Water level at 3.0 m (not stzbifized), and
hole open to full depth on completion.
** Unable to push vane balow 5.2 m.
** Red and Sampler bouncing, r;?usal
brobably an a cobble or boukiar.
+3 %3, Numbers refer to

Sensitivity

2
‘5*35 (%) STRAIN AT FAILURE



Ministry of . .
Tran s'?‘o Ration Foundation Dasign
Ontaric
SPT 1055
RECORD OF BOREHOLE No 10+635; 20 mLt  10F1 METRIC
GWP 354-94-00 LOCATION _Echo River to Bar River Read, Sault Ste. Marie - Coonds: N 5 151 §81.9; E 301 574.5 ORIGINATED BY Y.L
DIST 62 HWY 17 (New) BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __YL.
DATUM _Geodstic DATE 8/3/2003 CHECKEDBY __ RA
SOIL PROFILE SAMPLES | | w [REsemccans FENETRATION
Eal < PLASYTIC :&:“'Tm uauo{ £ REMARKS
5 o |25 8 20 40 60 80 100 "7 comw T SO &
=4 w = r4 L L = GRAIN SIZE
2|%| w| 3]|25] & [SHEARSTRENGTHKPa ve ot “w| 7%
LLEV. DESCRIPTION =2 2581 & ————— DISTRIBUTION
DEPTH 5|3 | >138 £ | O UNCONFINED  + FIELD VANE ¥ (%)
El= Z |E9| & |e pockeTPENeTR. x tagvane | WATER CONTENT (%)
]} \
184.6] Ground Surtace “ 2 4 e 8 7 ®w 4 @ km3 |GR SA 1 CL
0.9 PEATand TOPSOIL —
184.1 with roatlats, dark brown to black —~— 1| 88 7 o
LE SILT 184
1838/ some clay below 0.9 m 5 55 12 o
10l etrogeneous mixturs of sit, sandand | ¢ L}
gravel, gray, moist, compact to dense I \
183.0 (SILTY SAND TILL) . Ld" 31— 551108 - =]
1.7 End of Borehole.
Auger refusal at 1.7 m, probably on a
boulder or bedmck . Moved te Sta. 10+635,
22m Lt, auger refusal at 1.5 m; moved ¢
Sta. 10+635; 18 m LL, auger refusal at 1.7
m.
* Borehole dry (not stabilized), and open
teo full depth on completion.
** Rod and Sampler bouncing, rafusal
brabably ¢n & bouider or bedrock.
Auger sampie collacted.
+3 3. Numbers rafer to 1535
' . 10 (%) STRAIN AT FAILURE

Sensitivity



Ministry of . .
Transportation Foundation Design
Ontario

SPT 1055
RECORD OF BOREHOLE No 10+643; 20 mLt  10F1 METRIC
GWP 354-94-00 LOCATION _Echo River to Bar River Read, Sault Ste. Marie - Cooros: N 5 151 584.7; E 301 578 5 ORIGINATED BY Y.L.
DIST B2 HWY 17 (New) BOREHOLE TYPE _ Salid Stem Augers COMPILED BY Y.L
DATUM Geodstic DATE 61312003 CHECKED BY R.A.
SOIL PROFILE sampies |u | w RESETAGEROT o | e pe] e | Rewaeks
= mgg% 2 s e 8 w0 |w Gme wilbd &
Slg S1ae| 2 ' ! ! ! L wp w we| 38 | GRANSIZE
o la| # S 5| © |SHEAR STRENGTH kPa
ELEY DESCRIPTION ]z 2152]| & e DISTRIBUTION
DEPTH § Z| £E > |lag| 2 O UNCONFINED + FIELD VANE ¥ (%)
£l = Z |Z©| @ | POCKET PENETR. % LABVANE | WATER CONTENT (%)
185.0| Ground Surface . "'f&, 20 40 €0 B0 100 20 40 B0 wim3 |GR sA SI cL
2.0 g.15 m Topsoit 3T " i
Hetrogeneous mixture of sitt, sand and ) ' 88 |0e/25 ©
graval, grey, moist, very dense -Ial-
133‘2; [SILTY SAND TILL} % PO P P
““| En of Borahole.
Auger refusal at 0.8 m, probably an bedrock
. Moved to Sta. 10+842; 20m LY, auger
refusal at 0.3 m; moved to Sta. 10+843, 20
m Lt, auger refusat at 0.3 m.
* Borahole dry (not stabilized), and open
to full gapth on complation.
** Rod and Sampler bouncing, auger
samgle collected.
+3 3. Numbers refar to 15$5
; T2 (%) STRAIN AT FAILURE

Sensitivity



TEST PIT LOGS

SITE A
HIGHWAY 17 (New), Sault Ste. Marie
{Offset distances are from median centreline)

Highway 17 (New)

10+580 19m Lt C/L (El. 184.4m)

0 - 150 Tps mixed with Sa and Gr, Moist
150 NFP BR

10+590 _C/L (EI. 189.3m)

0 - 300 Tps, Rootlets with Blds
300 NFP BR
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SPT 1055
GWP 354-94-00

BH: 10+503; 22 m Lt

Coefficient of Consolidation (cm?/s)

2.50

2.30

210

1.80

1.70

Void Ratio

1.50

1.30

1.10

0.90

1.0E-01

1.0E-02

1.0E-03

1.0E-04

1.0E-05

TwW4 Depth: 2.6 m

Void Ratio versus Pressure

Highway 17 (New)
Sault Ste. Marie Ontario

10 100

Pressure (kN/m?)

Coefficient of Consolidation vs. Pressure

1000

N

1

10 100 1000

Pressure (kN/m?)

10000

Fig.A2-5
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SPT 1055 Highway 17 (New)
GWP 354-84-00 Sault Ste. Marie, ontario

Undrained Shear Strength (kPa)

0 10 20 30 40 50
184

183 |

182 |

181

180 |

179 |

Elevation (m)

178

177

+ Field Measurement

176 | _
— Design value +

176

174

Fig. A3-1: Variation of Undrained Shear Strength (as measured by field vane tests) and the design value with
Elevation in clay deposit



SPT 1055
GWP 354-94-00

184

10

20

Highway 17 (New)

Sault Ste. Marie,Ontario

Undrained Shear Strength (kPa)

30

40

50

183

182

181

180

179 |

Elevation (m}

178 +

177

176 |

175 |

— — — Effective Overburden

+

Field Measurement

174

Fig. A3-2: Variation of Undrained Shear Strength {as measured by field vane tests) with Elevation {Boreholes

10+460; 20 m Lt)



Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

APPENDICES

FORSITEB

SHAHEEN & PEAKER LIMITED
SeptemBER 17, 2003



Project: SPT1055 Additional Foundation Invesligation Report
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Drawing

( Soil Strata )
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NOTE:

FOR DETAILED SUBSURFACE CONDITIONS OF ALL
BOREHOLES REFER TO RECORD OF BOREHOLE

SHEETS.
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DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES UNLESS
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CONT No.
GWP: 354-94-00

HIGHWAY 17 (NEW)
ECHO RIVER TO BAR RIVER ROAD
ADDITIONAL WORK({STA.11+000 TO 11+350)
BORE HOLE SOIL STRATA

SHAHEEN & PEAKER LIMITED

MACDONALD, MERIDITH
ABERDEEN ADDITIONAL

m TWP LAIRD

k] B it

LEGEND
Bore Hole

Bore Hole & Cone

@ KEY PLAN
N.T.S
*
4
N

Blows/0.3m (Std. Pan. Test, 475 Jiblow)

Cu  Undmined Shear Strength measured by
Field Vane Test

Water Leval in Piezometer
Jun., 2002

Piazometer

CO-ORDINATES
No. | ELEV.| NORTH EAST

11+020 Rt| 190.0 | 5151213.2 301 626.5
11+300 Lt| 1910 | 5150931.9 301 632.2

=NOTE=
The boundaries between 50il strata have been established only
at Bore Hole locations. Between Bora Holes the boundaries
are assumed from geological evidence.

NOTE: The complete foundation investigation and dasign report
for this project and other related documants may be examined at
tha Materials Engineering and Research Office,Downsview.
Information contained in this report and related documants are
spacifically excluded in accordance with the conditions of Section
GC 2.01 of OPS Gen. Cond.

REV.

DATE BY DESCRIPTION

Geocres No, 41K00-063

HWY No. 17 (New) DIST 62
SUBMD ZO |CHECKEDRM |DATE Sep, 2003 |SITE
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'Iml‘j:ll:\sstpwmgfamn Foundation Design

Ontario
SPT1055
RECORD OF BOREHOLE No 11+020; 19 mRt 10F2 METRIC
GWp 354-94-0¢ LOCATION _Echo River to Bar River Road, Sautt Sts. Marle, ON - Coords: N § 151 213.2, E301628.5  ORIGINATEDBY G.I.
DIST __ &2 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers & D.CP.T. COMPILED BY __ v.L
DATUM _Geodetic DATE 61222003 CHECKED BY __ RA
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Em 4 [ResIsTANCE PLOT = WUM ) g | REMARKS
MOISTURE
Sle| |g(38| 2|2 @ @ ® w |* L wf58) s
Eley sl e | 3|25 & [snearstrencTrira Ty | T Chamez
T DESCRIPTION ’é 2 Fj 5 |23] £ |o UNCONFINED  + FIELD VANE ¥ (%)
£12 ¥ |5°] & |e pockeTPENETR. x LaBVANE | WATER CONTENT (%)
190,0| Ground Surtace 4] % 4 e s 20 49 80 km3 |GR 8A SI cL
0.0 .25 m Topsal L T
1] 8| s
/ oL
occasional sift seams/partings
and pockels o 23 m 21 88 9 189 17.1
/ i
/ 385 8 0 16.8
frim to sty 188}
......... +l
ﬁnn/
4] ss| a
4
/ 187 id .
clay % 5|85 4
reddish grey, wat
+5
188
4
/ +
6| ss| 2 + 1% s
/ 185
/ +
+5
184
L.
7| ss| 2
+5
/ 183
1827 4+
T3 End of Borehole.

Dynamic Cone Penertration Test (D.C.P,T)
performed from 7.3 mto 29.1m 1sz

* wat cave at 6.1 m on completion

181

180

179,

178

177

e fe .

178

ined Nex P e
Gon e Page +3 % ¥ Numbers refer to ,535
Sensitivity T (%) STRAIN AT FAILURE



Ministry of

mmm Foundation Design
COntzrio
SPT1055 :
RECORD OF BOREHOLE No 11+020; 19mRt 20F2 METRIC
GWP 354-04-00 LOCATION _Echo River to Bar River Road, Swult Ste. Marie, ON - Coords: N & 151 212.2; E 301 626.6 ORIGINATED BY G..
-‘7—-——--—.—_1_.-__.—__‘____ — e r——
DIST __ez HWY 17 (New) BOREHOLE TYPE _Hollow Stem Augers & D.C.P.T. COMPILED BY _ Y.L
DATUM _Geodatic DATE 8/22003 CHECKED BY __ RA,
e
DYNAMIC GONE FENETRATION
SOIL PROFILE SAMPLES | g e P v REMARKS
- P—lg m"‘m: NORTIME % I:E &
5|e w [$&] 2 | 20 4 e 8 1m0 CONTENT zE
z : GRAIN SIZE
sla| i 3)8E| & [sHearstrENGTHIPS My v TE | ez
DEPTH DESCRIPTION iz F.‘ 5 13&8] = |o unconrnen  + FIELD vanE
5 Qg b (%)
E z F [5°| @ |o pockeTrenerr x LaBvaNE | WATER CONTENT (%)
i 20 4 60 B 100 20 40 €0 mwm3 |GR SA SI CL
174
i \«
172 }
171 \
170 n
168 {
168
167
oo — \\
164 ?
153\ \
3 o
1809 181 -
B ewctocer. [
+3, %3 Mmbenrateta B,
" Sensiivity 2% (%) STRAIN AT FAILURE



Ministry of
Transportation

Foundation Design

Ontario
SPT1055
RECORD OF BOREHOLE No 11+300; 19 mLt 10F1 METRIC
GWP 354-84-00 LOCATION Echo River to Bar River Road, Sautt Ste. Marie, ON - Coords: N § 150 931.9; E 301632. 2 ORIGINATED BY G..
DIST 52 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ Y.L
DATUM _Geodetic DATE B/2/2003 CHECKED BY R.A.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [v4 w
E » d RESISTANCE F‘LOT_Z_>—_ PASTIE :3:::‘;5 vavo | |:_: REMARKS
5 o |S6) 8| 2 4 & @ w | wms W) 20 "
4 w = z = GRAIN SIZE
Y| w 3|2 5| @ [sHEAR STRENGTHKPa we " o £ DISTRIBUTION
ELEX. DESCRIPTION |2 SZ| & !
DEPTH S|3| £ | 5 |38| £ [© UNCONFINED  + FIELD VANE Y (%)
cl= 2 |£°| G |o PocKETSENETR x LaBVANE | WATER CONTENT (%)
191.0| Ground Surface U:S‘r «Q 40 80 se 100 2 40 éo0 kNim 2 |GR SA S CL
0.9 0.4 m Topscil 1| ss [sons 50 45 (5)
FILL: Gravel and Sand, seme 3ilt, occasional [ ©
1503 cobbles, brown, dry
0.7]
/ 2| ss| 20 190 o 18.0
GLAY /
occasienal sanay silt seams and partings to 3 S5 14 . e 11 3 21 75
4.4 m, reddish grey f
18%
N
4 S8 10 o 17.3
188 4]
5| 88 8 ° 163
moist to damp% 187
stiff to very stif / +5
damp to wat/
fimmy,
7 S8 3 Q 158
188
H
14
185
8 S8 2 o
+
184
1837 43
7.3 End of Barahole,

Piszometer installed to 6.1 m.

Water level on:

June 4, 2003 - 5.9 m (El. 185.1 m)(not
stabilized)

* High blow count probably due to
a cobble.

+

3

3.

Nurnbaers refer ta
Sensitivity

20
‘5‘335 (%) STRAIN AT FAILURE
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SPT 1055 Highway 17 (New)
GWP 354-94-00 Sault Ste. Marie, ontario

Undrained Shear Strength (kPa)

0 20 40 60 80 100 120
190

189 |
188

187 |
+

186 |

Elevation (m)

185

+ Field Measurement

— Design value

184

183

182

Fig. B3-1: Variation of Undrained Shear Strength (as measured by field vane tests) and the design value with
Elevation in clay deposit



SPT 1055 Highway 17 (New)
GWP 354-94-00 Sault Ste. Marie,Ontario

Undrained Shear Strength (kPa)

0 20 40 60 80 100 120
190

189 \

188 )

187 |

\ — — — Effective QOverburden

\ + Field Measurement
186 | \

Elevation (m)

184 \

183 | \
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Fig. B3-2: Variation of Undrained Shear Strength (as measured by field vane tests) with Elevation (Boreholes
11+020; 19 m Rt}
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Ministry of

Senaltivity

Transponation Foundation Design
Ontario
RECORD OF BOREHOLE No 13+415; 19 mRt 1 0F1 METRIC
GWP 354-94-00 LOCATION _Echo River to Bar River Road, Sauht Ste. Marle - Coords: N § 148 989.8; £ 300 9146 ORIGINATED BY G.1.
DIST __e2 HWY 17 (New} BOREHOLE TYPE __Hofiow Stem Augers COMPILED BY _ JZ
DATUM _Gsodelic DATE S5R27i2003 CHECKED BY R.M.
SOIL PROFILE SaMPLES | | w [RENMG SRR ST oM
E @ g PLASTIC :;;UT;’“:LE uauip ';: REMARKS
AP g |$8] 2| 2 % & @ w [ Gew fZSf 8
w el =z 5 GRAIN SIZE
E|%! w| 3 |25] S |sHEAR STRENGTH kPa *e ” "L g
ELEY DESCRIPTION |2 2152 &£ —_——— DISTRIBUTION
DEPTH S|3t E | 5 |38&] £ |o UNCONFINED  + FIELD VANE ¥ %)
£z 2 |EC| @ |o PocKeTPENETR x LABVANE | WATER CONTENT (%}
180.2) Ground Sustace u 20 4 60 BF 100 0 40 60 kNm? |oR sA s CL
¢ 0.3m TOPSOIL
1| ss| a4 180 5
FINE SAND
trace to some sik
brown to grey brown 2 88 5 Q
maist to wet,vary loose . 178
b 4
3| ss| 2
178
4l ss{ 3 o
177,
5| ssf| a )
1786
386
frequent siit 6| S8 2 o
seams/partings / 176
/ 7| ™| PH
5
/ 175 s}
CLAY
gray,firm +4
174
8| ss| 1 ° 152
3
/ +
172.9 4 173 4
73 End of Borshola.
* Water lavel at 1.5m {not stabilized) and
hole cpen to 1.8m on complation
+3 53, Numbers refer ta 15dbs
SX T (%) STRAINAT FAILURE



Ministry of .
Trans?:anauon Foundation Design
Cntario

RECORD OF BOREHOLE No 13+576; 19 m Lt 10F3 METRIC
GWP __ 3540400 LOCATION _Echo River to Bar River Road, Sault Ste. Marie - Coords: N 5 148 833.9; £ 300 855.4 ORIGINATED BY G.l.
DIST 62 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augars & D.C.P.T, COMPILED BY _ JZ
DATUM _Gaodetic DATE S/2712003 CHECKED BY R.M.
SOIL PROFILE SAMPLES [ | w [REeenc aons PENETRATION
B e 2 PLASTIC "“UP‘:E rem e REMARKS
5 g [EE[ 2 2 % @ & w [% Gme wrgol e
o w zl = = GRAIN SIZE
. S8 w| 3|25 & |sHEARSTRENGTHKPa w9 mo| T E | SmmsE
DEPTH DESCRIPTION E Z| £ {3 |35] % 10 UNCONFINED  + FIELDVANE ¥ Pl
]2 z [£S| & e PockeTPENETR x LABVANE | WATER CONTENT (%)
180.9] Ground Surface Y M4 e & 100 w4 w8 kwm 3 |GR SA &1 CL
¢ 0.3m TOPSOIL
1| 88 4 o
FINE SAND
trace silt 160
brown,wet, very looss 2| 88 4 [} 0 93 (7}
a{ss| 2 o
176.8 178
21
SANDY SILT 4 s8] 3 e
grey,wet and dilatant
very bose 178
HIE 5| ss] 2 o o 4 a8 8
177.2 L
37 /
177
fraquent silt Bpss| 1 e
saams/partings .
----------- i+
ZHETRE 78 of 18
cLAY / +
Teddish grey
soft to firm
+
/ 175
g ss | 2 I | 153
4
/ 174 +
173.6| 4
7.3 +
SANDY SILT
grey,wel and dilatant "] Q
very loose S8 ? 173
172.3
BE /l/
172
SILTY CLAY
occasional sandy siit seams
grey.fem /{/ 10| 85| 2 o
5
/ m +
5
170.4) +
10,5
11| 85| 23 170 f 0 22 74 4
SANDY SILT ]
grey,wet and dilatant
189
12| ss| 18
168
compact
very loose
13| 85| 4 167 L
kw N valus
probably due to
hydrostatic
168
Lontinuad Next Fage
+3.X3 Numbars refer to 153,5
5" (%) STRAIN AT FAILURE



Ministry of
Trm:pot?!athn

Foundation Design
Ontario
RECORD OF BOREHOLE No 13+576;19mLt 20F3 METRIC
GWP 354-84-00 LOCATION _Echo River to Bar River Road, Sault Ste. Maris - Coords: N 5 148 833.9: £ 300 859.4 ORIGINATED BY G.L
DIST __e2 HWY 17 (Now} BOREHOLE TYPE _ Hollow Stem Augers 8 0.CP.T. COMPILEDBY _ 4.2
DATUM _Gecdetic DATE S621/2003 CHECKED BY R.M
SOIL PROFILE saMPLES [ | y [RENIGEZROT o ATION
NATURAL REMARKS
Eo g PAITIC  panme UV E £
Sle| g |38[2 [ 2 © ® ® w |* Sen g5 e
El z 1 =] GRAIN SIZE
& 4| w] 3 |2E| & [SHEAR STRENGTHKPa G - e %
ELEY DESCRIPTION clEl 81 8[52] & N DISTRIBUTION
DEPTH E £ 5 |38] = |o unconFINED  + FIELD VANE y o
£z ¥ 1€0] & |e POCKETPENETR. X LABVANE | WATER CONTENT (%)
i 20 40 6 8 I 20 40 80 km? |GrR sA sI CL
165.5 SANDY SILT I [ i
154 1] 14] 55 | 3 b
SILTY CLAY %
occasional siit seams/partings / 185 ,_‘
reddish grey,firm /
184 4 49 +
183 End of Borehole.
184}
Dynamic Cone Penetration
Tast (D.C.P.T) performed
from 16.2m to 30.5m
183
182 {
--._______‘7
181 //
160
159
158 \z
157, g
156} §
154 ?5
153L \
}
152
151 \\
Continied Nex Fage 7
+3, 53, Numbers rafer to 155
Sensltivity 3" (%) STRAIN AT FAILURE



Ministry of
Transportation Foundation Dasign

Ontario
RECORD OF BOREHOLE No 13+576; 19mLt 30F3 METRIC
GWP __ 354.8400 LOCATION _Echo River o Bar River Road, Sault Ste. arke - Coordy: N 5 148 833.9; £ 300 859.4 ORIGINATED BY G,
DIST __ 62 HWY ___17(Nsw) _ BOREHOLE TYPE _Holiow Stem Augers & D.C.P.T. COMPILED BY _ 42
DATUM _Geodstic DATE 5/27/2003 CHECKED BY RM.
SOIL PROFILE swpes |l ReSSTREEPOr = [ e | remancs
o
5 g |26 2] 2 @ @ o w | Ger (B8 &
_ELEY =lg| ¢ 2 (28] & [sHear sTRENGTHPa — 5 DISTRIELTION
DEPTH DESCRIPTION HE 3 5 138! = |o UNCONFINED  + FIELD VANE . %
El=z 2 [§°] @ |e POCKETPENETR x LABVANE | WATER CONTENT (%)
o 20 40 60 8O 100 20 40 &0 kim3 |GR sa s cL
150.4 )
305 erdofD.CPT
150
* VWat caved at 3.0m on completion
+3 5% 3, Numbers refer to ,5205
X7 Senstivity 45 (%) STRAIN AT FAILURE



Ministry of . .
Transugonauon Foundation Design
Ontare

RECORD OF BOREHOLE No 13+800; 19 mRt  10F 1 METRIC
GWP 354.94-00 LOCATION _Echo River to Bar River Road, Sault Ste. Marie - Coords: N 5 148 686.2 £ 300 706.1 ORIGINATED BY G..
oisT 82 HwWY 17 [Now} BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY J.2.
DATUM _Gsodetic DATE 5/26/2003 CHECKED BY __ RM.
SOIL PROFILE SAMPLES [ | w [BYNAMIC CONE PENETRATION
s g PLAATIC ""W_I_t:'; LR !I" REMARKS
MO
Sle| |g[E8| 2 2 @ o @ w | Guo w537 8
w z 3 GRAIN SIZE
|8 wi3|2E| & [sHEar STRENGTHRPa »e . "L %
Ly DESCRIPTION El= 2|58]| & L DISTRIBUTION
DEPTH A E = > |as| = |o unconFineD + FIELD VANE ¥ (%)
£l 2 [ZO| @ |e PockeTPENETR. x LABVANE | WATER CONTENT (%)
182.5) Ground Surface u 20 40 80 80 100 20 40 e wwm3 |Gr SA S CL
0.0 @.3m TOPSOIL
1 85 4 o
182
FINE SAND
trace it
wet, very loose 2| s8 4 o
brown
""" 181
&)
arey 3| ss 3 <]
41 88 2 180 o
178.8
29 CLAY
occasional sandy sit seams/partings
gray,saft 5[ ss) 2 °
179
178.7] L
3.51
6| 85| 15 q
SANDY SILT
reddish grey 178
wet and dilatant
7| ss| 18
!I
176.9) 177
5.
CLAY
occasional 9llt seama/partings
gray.saft 8| ss| 2 °
176
175.8) " 3
€9 End of Borehola,
* Water level at 5.2 m (not stabilized) and
hole open to 5.5 m on complation
**Attempted vane test at 7.3m.Unable
to push vane beyond 6.8m
3} 3, Numbers refer to 2
+¥x% 1598

Sensitivity

{3 (%) STRAIN AT FAILURE



Mintstry of .
Transtgortaﬁon Foundation Design
Ontarie

RECORD OF BOREHOLE No 14+000; 19 m Lt 10F1 METRIC
GWP _ 354-9400 LOCATION _Echo River to Bar River Road, Sault Sts. Marle - Coords: N 5 148 477.5: E 300 830.6 ORIGINATED BY G
DIST __e2 HWY 17 (Now) BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY __J.Z.
DATUM _Geodstic DATE §/26/2003 CHECKED BY ___ R.M.
SOIL PROFILE sawpies x|y P GONE EENETRATION wo | o | renarcs
g % O umrt WOSTURE u:n EE &
Ele| |2|58]8| 2 @ ® o w o 29
£ Z 5 GRAIN SIZE
z|4| w! 3|2E] & [snear STRENGTH kPa “e - " $
FLEV DESCRIPTION =3 E 21|38 £ b DISTRIBUTION
DEPTH E = S5 |23| < |o UNCONFINED  + FIELD VANE y %)
z z [£S| § |e PoCKETPENETR. x LABVANE | WATER CONTENT (%)
w —
163.8] Ground Surface v 20 40 80 &0 100 22 40 0 kum3 |Gr sa s oL
¢.0 0.2m TOPSOIL
FINE SAND Sl e ss| s o
some silt seams, brown, wet, loose
183.1 ;
0.7] 183|
SANDY SILT 2| ssi s L,
with silt zones, brown to 1.4m, grey balow
wet and dilatant
3| ss| 2 182 o 023 65 12
very loose to loose
can';pa-cl
4 55 16 o
181
5(ss| 2| X q
180
e| ss| 15 q
lcose 9
cceasional clay pockets [ 74 ss 7 178 k
178
10
177.2 8| ss
€8] End of Borehole.
* Water level at 3.4 m (not stabilized) and
hole epen te 3.7 m on complation
20
3 3. Numbers rafer to
toxT ‘5‘1%’ (%) STRAIN AT FAILURE

Sensitivity



Ministry of . )
Transhpyorlation Foundatien Design
Ontario

RECORD OF BOREHOLE No 14+200; 19 mRt 10F3 METRIC
GwWpP 354.94-00 LOCATION _Echo River to Bar Rivar Road, Sault Ste. Marie - Coords: N 5 148 320.8; E 300 500.7 ORIGINATED BY G.I.
DIST 62 HWY 17 (New) BOREHOLE TYPE _ Hofow Stem Augers 4 D.C.P.T. COMPILED BY J.Z
DATUM _Geudetic DATE 5/25/2003 CHECKED BY R.M.
SOIL PROFILE SAMPLES [ | w [QYNAMIC CONE PENETRATION
i o e NATURAL 0 REMARKS
(=] S ™ wosTuRE i E E
5 w § s @ 20 40 6.0 80 190 LOMIT usm = Q &
1 1 1
2S5 w | 5 |2E| B [srearstrencTH RS wp w wie| 58 | cransize
ELEV DESCRIPTION (2= 2158 E ——— DISTRIBUTION
DEPTH Z[3| £ | 5|88| £ |o UNCONFNED  + FIELD vaNE v o
£12 z [E°]| @ |e rockeTPENETR x LABVANE | WATER CONTENT (%)
184.7) Ground Surfaca ul 20 40 e 80 100 20 40 60 kwm3 |GR sA S GL
og 0.3m TOPSOIL -
t]ss| 2 17.8
184 ;
2| ss| 2 o o 1 19 80
/ +
3| ss 5 183 =)
L
4
4| ss| o r
/ 182
4
+
5| ss| o 152
181 -6
180
6] ss| 2 d
+5
% 178 i
% 7| ss: 1 o
177 -
7 +
CLAY 177
raddish grey 8| ss 1 o
soft to firn
% +
Z 173L <4
o ss | 1 [ i} 150
% 175 n:
/ +ﬁ
/ 174
w| ™w | PH
]
/ +
/ 173 *
Z v
? 1| ss| 1 o
/ 172 n
Z
2 .
% 12| 88 2 °
L'}
+
/ 170 T
ontnued Nexi T
inued et Fage +3 %2 Numbersreferio 1545

Sansitivlty 10

(%) STRAIN AT FAILURE




Ministry of . .
Tran:tg:artation Foundation Design
Ontaria

RECORD OF BOREHOLE No 14+200; 19mRt 20F3 METRIC

GWP 354-94-00 LOCATION _Echo River to Bar River Road, Sautt Ste. Marie - Coords: N 5 148 320.8; E 300 500.7 ORIGINATED BY G.I.
DIST 62 HWY 17 {New) BOREHOLE TYPE _ Hollow Stem Augers & D.C.P.T. COMPILED BY J.Z.
DATUM _Geodatic DATE $r252003 CHECKED BY RM,
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e W lpESISTANGE PLOT -2_‘ — REMARKS
= @ FLASTE  omrure VIO £
5 w|$5] @ 20 4 e s w0 W oar  wr) B &
x u £l z L L L 1 S GRAIN SIZE
ELEY 18| | 3|25 & [sHEARSTRENGTHKPa PAE il B P
DEPTH DESCRIPTION g ZE| r | 2|133]| £ |o uvconriNeD  + FIELDVANE y pon
£l= z|g©° § ® POCKET PENETR. X LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 B0 kwm3 |GR SA SI CL
CLAY
reddish grey 13| ss 2 Q 18.5
*of to fim 189
""""" 5
atitt +
168.2 +
185 End of Borahole ‘ \
. 168
Dynamic Cone Penetration
Test (0.C.P.T) performed
from 16.5m to 30.3m

3

165

163

162

1681

180

159

11
I
|

\

[—]

155I
[

Gontinued Next Page 20
+3 x 3. Numbers refer to 158
' T Sensitivity to (%) STRAIN AT FAILURE



Ministry of .
Tra::pyortation Foundation Design

Ontario
RECORD OF BOREHOLE No 14+200; 19 m Rt A0F3 METRIC
GWP 354-94-00 LOCATION _Echo River to Bar River Road, Sault Ste. Marie - Coords: N 5 148 320.8: E 300 500.7 ORIGINATED BY G..
DIST 62 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers & D.C.P.T. COMPILED BY _ J.Z
DATUM _Geodetic DATE S5/25/2003 CHECKED BY R.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ud‘ RESISTANGE PLOT 2‘ NATURAL REMARKS
20 5 PASTIC  pomrure MOV g
5 o |$3] @ 2 40 60 #0100 LMY oNTENT wr ) £ 5 &
14 ul z L 1 = GRAIN SIZE
2|8 w| 3 |25]| & [sHErRSTRENGTHKPa vP . "L -
ELEV DESCRIPTION c(E1 82|32 & —_— DISTRIBUTION
DEPTH |3 5 |85 < |©O UNCONFINED  + FIELD VANE ¥ %
1= 2 |£0] @ |e pockerpEnETR x LABVANE | WATER CONTENT (%)
i 20 40 &0 80 100 20 40 80 kNm3 |GR SA St CL
154 4 >
303 Endorp.CPT T
154
* Wet caved at 11.6m on completion
+3 % 3. Numbars reforto 15;‘;5
" Sensitivity 1a° (%) STRAIN AT FAILURE



Ministry of
Tran:tgmatbn Foundation Deasign

Grimrio
RECORD OF BOREHOLE No 14+402; 19 mLt 10F1 METRIC
GWP 354-84-00 LOCATION _Echo River to Bar River Road, Sautt Ste. Marie - Coords: N 5 148 120.9; E 300 453.8 QRIGINATED BY G.I.
DIST 82 HWY 17 (New) BOREHOLE TYPE __Hollow Stem Augers COMPILED BY JZ
DATUM _Geodetic DATE 5252003 CHECKED BY R.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [+ 4 g RESISTANGCE PLOT NATURAL - REMARKS
P_’ @ PLASTIG . uauo =
E n [$3] 8 n 4 e s e |wr  gomn  w| ES &
['d w L 1 L 1 i 5
FLEY =&} g 3|25| & |searstrencTrIes e il I P
DEPTH DESCRIPTION 2|3(¢F| 5|33 £ {o unconrmen  + FrELOvaNE y %
£lz 2 |EC| @ {e POCKETPENETR. x LABVANE | WATER CONTENT (%)
188.4| Ground Surtacs w 20 40 8 80 100 20 40 8 wm? |or sa 81 cL
0.0 0.1m TOPSOIL
1]ss] 5 186 q
SANDY SILT
wat and dilatant
foose to copact
2| ss| 12
185
al ss| 18 9
brown
s 4fss{| @ 164 g
1sa.§|
2.9 /‘l/
5| ss| 2 183 o
SILTY CLAY
occasional sit seams/partinga -H
100mm brown sand seam at 4.6m /I/
firm to stitf //I/ 17
//'/ 182
% 6| ss| a o 19.1
. +H
i ///r v| =
“rectah ooy [ 4]
/ 7l ss| a 180
% y
179.1 /1/ s

73 End of Borehote,

* Water level at 5.5 m {not stabllized) and
hole open to 5.8 m on compiletion

20
¥ 3. Numbers refer to
X Sensivity 1595 (%) STRAIN AT FAILURE



Ministry of
Transportation

Ontario

Foundation Design

GWP 354-94-00

RECORD OF BOREHOLE No 14+600; 19 m Rt

10F3

LOCATION Eche River 1o Bar River Road, Sault Ste. Marie - Coords: N 5 147 946.8 ; E 300 353.5

METRIC

ORIGINATED BY G..

DIST 62 HWY 17 (Naw) BOREHOLE TYPE _ Hollow Stem Augers £ D.CP.T. COMPILED BY JZ
DATUM _Geodstic DATE 5/2512003 CHECKED BY R.M.
SOIL PROFILE SAMPLES x ; gég'f\smrfN%%NPELSENETRWON WATURAL - REMARKS
= @ S PLASTIC  TURE wauio = I
= w |81 @ 20 40 60 80 100 MY cowtenr MT| F @ &
25 £ E|l & ' e — wp w wo| P8 | cramnsize
e W 25| © |SHEAR STRENGTH kPa
ELEX DESCRIPTION 2l 2| 2138 & e DISTRIBUTION
BEPTH E 2| | 5]|38]| £ [o uncoNFINED 4+ FIELD VANE ¥ %)
£l = 2 [EO| © [e PocKETPENETR x LABVANE | WATER CONTENT (%)
o 20 40 60 80 00 3
184.8| Ground Surface o 4 = kN/m > JGR SA S| CL
09 0.15mTOPSOIL
1] 85| 2 o
some Clay, soff
........ R 184
2| ss| 13
SANDY SILT
brown,wet,dilatant
3] ss| 18
compact 183
very loose to loose],
4| ss| s
181.9) 182
79 H
5| ss | 1 H o
%
191 +
occasional sit seams and partings +*
[ 55 4 180} o
]
/ N
__A
179
3
7| ss| o
L4
178 {
7
CLAY
reddish grey /
soft to firm g| ™! pH 177 t R 148 jo 1 19 80
/ 4
.I_
13
176 =
9] 881 1 "
175 o
4
+
174
/ 1e| ss | 1
8
/ *
% 173 L5
/ 1| ss| o “
172 s
* [
/ 4 oL
7
121 85| 1 o| 157
]
+
/ 170 ==
nuea Next P
Gontin ° 2 +3‘x3: Numbsars refer to 153;5

Senaitivity " (%} STRAINAT FAILURE



Ministry of )
Transgonaﬁnn Foundation Dasign
Ontario

RECORD OF BOREHOLE No 14+600: 19m Rt 20F 3 METRIC
GWP 354-84-00 LOCATION _Echo River to Bar Rivar Road, Sault Ste, Marie - Coords: N 5 147 945.8 ; E 300 353.5 ORIGINATED BY G.I.
DIST 62 HWY 17 {New) BOREHOLE TYPE _ Hollow Stem Augers & D.CP.T. COMPILED BY J.Z
DATUM _Geodetic DATE S25/2003 CHECKED BY R.M.
NETRA.
SOIL PROFILE sauples o |y RS aaNs PENETRATION e | remancs
I 2 g PasTG e LevD eI 2
Sle| |g[38[2 | 2 = @ w [~ TRF N
z
B s|8|y|3|25| & [srnearstrencTriea P 5 o B DISTRIBUTION
DEPTH DESCRIPTION 513 2 2 13&]| & |o UNCONFINED  + FIELD vaNE y )
== z|E° é ® POCKET PENETR. X LABVANE | WATER CONTENT (%)
w 20 40 80 8 100 20 40 60 kNm3 |gr sa 31 oL
13 1 4 15
CLAY §s L e
raddish gray 189 3
soft to firm H-
168.3 +
185 End of Borehole, \
168
Dynamic Cone Penetration
Tast {D.C.P.T) parformed
from 18.5m to 30.5m
167
166
185
184
1834—\
162
181
180 }
159 s
158/ {
157
156/
185
Continuad Next Page .20
+ 3 x 3. Numbars refer to 15405

Sensitivity

10

(%) STRAIN AT FAILURE



Ministry of . .
Tmnsugortalion Foundation Design
Ontario

RECORD OF BOREHOLE No 14+600; 19 mRt 30F3 METRIC
GWP _ 354.84.00 LOCATION _Echo River to Bar River Road, Sault Sta. Marie - Coordy: N 5 147 9458 : E 300 353.5 ORIGINATED BY G,
DIST 82 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers & D.C.P.T. COMPLLED BY J.Z.
DATUM _Gaodetic DATE 8/25/2003 CHECKED BY R.M.
SOIL PROFILE SAMPLES |« w  [QYNAMIC CONE PENETRATION " ks
Byl 2 e S ol | REAR
= o |SE] B 20 40 e 8 10 |w e wi| B3 &
Qe il = L L 1 1 L 54 | eransEzE
B |2 3[25| 2 [snearsTRencGTHKPa Y I DISTRIBUTION
DEPTH DESCRIPTION 'é S| e | ${2338| & |o unconener  + FiELD vaNE v %)
|z z|x° E ® POCKETPENETR. X LABVANE | WATER CONTENT (%)
i 20 48 80 8¢ 100 20 40 60 km? JGR SA 81 CL
154.9
305 ErdorD.CPT
154

* Water lovel at 12.4 m (not stabilized) and
hole open to 15.8 m en completion

+3 3. Numbers refer to
! Sensitivity

20
1595 () STRAIN AT FAILURE



Ministry of
Tmnashg:nation Foundation Dasign

Ontario

RECORD OF BOREHOLE No 14+668 CL 10F1 METRIC

GWP __ 354.9400 LOCATION _Echo River to Sar River Road, Sault Ste. Marie - Coords: N 5 147 875.0; F 300 353.5 ORIGINATED BY 6.l
DIST 82 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY J.Z
DATUM _Geodetic DATE 8/1/2003 CHECKED BY __R.M.
'DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES = YW IRESISTANCE PLOT =_ NATURAL o REMARKS
=@ 3 WATC wosrme L E
5 o |£5] @ 20 4 80 W 100 | e T SO &
I “-' gl z L . . . 5 GRAIN SIZE
2|4 w| 3 |2E| & [sHEAR STRENGTHKPa “e v M -
ELEY DESCRIPTION =l 2 2 |z8] & ——— DISTRIBUTION
DEPTH E £l F | 5|335| 5 |o UNCONFINED  + FIELD VANE ¥ %)
£z z |[E°| © |e PoCKETPENETR x LABvANE | WATER CONTENT (%)
185.0] Ground Surtace “ w4 w0 & 10 0 4 & kwm3 fer sa s1 oo
0.0 FiLL: SAND & GRAVEL °., '
brown,moist, danse o t 88 42 [s]
184.3 o
¢7 FILL: SANDY SILT 3.
brown,wet,dilatant pl 2 | S8 33 184
compact to dense ) '
T '? 3| ss| 35 q
132.9 | 183
21 SANDY SILT
trace clay,reddish grey
moist to wet,compact 4] 88| 14 q
182.1 L
2.5‘ CLAY 182
raddish groy 5| ss| 2 b
3
/ -
181
3]
+
6{ss| 7 °
180
/ +
% 7| 58 2 o
4
7 "
178
177.7] K
73 End of Borehole,
Borehola caved @ 3.7m on completion
3 3. Numbers refer to 2
+%. %% 15405

Sarsitivity 1o (%) STRAIN AT FAILURE



Ministry of
Trans‘gmaﬁon Foundation Design
Ontario

RECORD OF BOREHOLE No 14+800 19 mLt 10F1 METRIC

GWP __ 354.5400 LOCATION _Echo River to Bar River Road, Sault Ste. Marie - Coords: N 5 147 742. 7: E 300 342.2 ORIGINATED BY G..
DIST 62 HWY 17 (New) BOREMOLE TYPE _ Hollow Stem Augery COMPILED BY J.Z.
DATUM _Geodetic DATE 5/24/2003 CHECKED BY R.M.
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES lné w 4 [ResisTaNCE PLOT =_ NATURAL = | REMARKS
E o |$E| @ 2 4 s e 100 (wr  EE wil ES &
o w = F 1 1 f I =
g2ly|lw| 3]25| & {shearsTRENGTHKPa i - wo| 2% | GRANSZE
ELEY DESCRIPTION S| & | 2 {58 £ ———— DISTRIBUTION
DEPTH 2|3| £ | 3|85] § |o unconFNen  + FIELD vANE ” %)
A z |E°| & |e PockeTPENETR x LABVANE | WATER CONTENT (%)
184.3) Ground Surface u 2 4 e 80 100 20 40 60 kem 3 |GR 84 51 CL
o 0.2m TOPSOIL
SANDY SILT 1] 85| 4 184 19.8
moist ke wet, brown
very lvoss |
con;pact | 21 58 19 ]
183
3| 85| 14 o
182.2
Z1
182
4| 88 3 o
7
CLAY +
reddish grey 5 s8 3 181 o
180 H
6| 88| 2 o
h A .
/ 179
finm to stiff 4
......... +
soft %
7| ss| 1 178} 3
7 T
177.9) o iy

T3 End of Borehole.

* Water leval at 5.2 m (not stabilized} and
hole cpen te 6.1 m on completion

20
3 3. Numbers refer to
X Ganattvity S () STRAIN AT FAILURE



Ministry of )
Tmnstgortation Fourdation Design
Ontano

RECORD OF BOREHOLE No 15+000; 19mRt 10F1 METRIC
GWP 354-94-00 LOCATION _Echo River to Bar River Road, Sault Ste. Marte - Coords: N § 147 551.1; E 300 273.5 ORIGINATED BY .1
DIST 62 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY JZ
DATUM _Geodsiic DATE 5/23/2003 CHECKED 8Y R.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES r&:-‘ - g RESISTANCEPLOT = e - & REMARKS
Ble| [gfE8|2[ 2 ® @ ww [= G wo)go) e
El z h L L 5 GRAIN SIZE
Ty w 3|2 5| & [sHEAR STRENGTHKPa A 2 DISTRIBUTION
e DESCRIPTION 13| & | $132] & [o unconemen + FiEwo vane ¥ o
E z Z |0 G |e POCKETPENETR. x LABVANE | WATER CONTENT (%)
1845 Ground Surtace u 20 4 80 B0 100 2 40 80 wm? |Gr sa s oL
0 0.2m TOPSOIL
SANDY SILT 1] s8] 2 °
183 grey/brown, moist, very joose 184 s
- +
07
/ 2| ss| 2 o
CLAY % 4
raddish grey / : 183
.............. 3| s 2 o
0,15m organic seam %
4
/ 44
% 4| ss| 2 182 T 167
7 s
% 5| ss| 4 q
/ 181
/ Tt
2 ,
firm to stiff % 180 [
st % 6] ss| 1 “
% f
/ 179 "
Z i
% 7| 88| 1 L q 184
178
7
177.2) é A4
7.3 End of Borahote.
* Wat caved at 4.3m on compiation
+3.x3; Numbanmfero 3,
' Senattivity & (%) STRAIN AT FAILURE



Ministry of
Trlarlwst;yogalion Foundation Dasign
Ontario
RECORD OF BOREHOLE No 15+200: 19 mLt 10F1 METRIC
GWP 354-54-00 LOCATION _Eche River to Bar River Road, Sault Ste. Marie - Coorda: N 5 147 349.0: E 300 297.4 ORIGINATED BY G..
DIST __82 HWY 17 (Now} BOREHOLE TYPE _ Hollow Stern Augars COMPILEDBY _ JZ
DATUM _Geodatic DATE 5024/2003 CHECKED BY RM.
SOIL PROFILE saupLes | u RS TANCE P Og L RATION
w WATURAL = REMARKS
el § PUATE wommare YUl T
5| w |35 @ 2 4 60 8 100 ar R wr| £ 5 &
@ 21 2 h 1 5 GRAIN SIZE
8| w| 3{25]| © [SHEAR STRENGTHKPs s v | ¢
ELEY DESCRIPTION =1 = 2 |52| € _ DISTRIBUTION
DEPTH 53 | 5 |23] = |o UNCONFINED  + FIELD VANE ¥ %)
H 2 |£C| @ |e POCKETPENETR. x LABVANE | WATER CONTENT (%}
185.7| Ground Surtace u 20 40 € &0 100 20 40 80 kum3 JGR SA S CL
0.0 0.2m TOPSOIL
SANDY SILT 1| ss| 2 o
185.0 grey/orown, moist, very loose 3
0.7 185 T
CLAY 2] 88| 4 o 186
trace rooflsts to 1.2m
reddish grey H
3| 88 2 184 o
3
.i_
{irm to stff 4 [ S8 2 o 17.0
.......... 183}
soft +4
5| ss| 1 5
182 =
7 i
6| ss| o 181
/ 4
180 3
/ 7| ss| 1 "
% 178 i
178.4) /// Ly°
73] End of Borahale.
* Wat cave at 5.5m on completion
20
+ 3, x 3, Numbers refer to 1545

Sensitivity

10

(%) STRAIN AT FAILURE



Ministry of . .
Tfanstgonaljon Foundation Design
Ontario

RECORD OF BOREHOLE No 15+400; 19 mRt 10F2 METRIC
GWP 354-54-00 LOCATION _Echo River to Bar River Road, Saull Ste. Marie - Coords: N 5 147 149.6; E 300 258.1 ORIGINATED BY G.l.
oIsT 62 HwY 17 (New) BOREHOLE TYPE _ Hofiow Stem Augers & D.C.P.T. COMPILEDBY __ 12
DATUM _Geodatic DATE 512342003 CHECKED BY __ RM.
SOIL PROFILE SAMPLES | | w [Pena g s BENETRATION
i s MR = REMARKS
=@ g WKISTURE +~ I
5 o 123] 8 20 4 80 s 100 |WT o om 5o &
o ] 21 - E] GRAIN S1ZE
|4 w| 3]25| & [sHEAR STRENGTH kPa ve " "t g
ELEY DESCRIPTION |2l S| 8|58 B e DISTRIBUTION
DEPTH E ZEl r | 5 |123]| < [o UNCONFINED  + FIELD VANE T %)
El= 2 [£°| @ e pockeTrENER % LABVANE | WATER CONTENT (%)
187.0] Ground Surtace B v I A A o 4 e eem® lor sa 51 cL
o0 0.4m TOPSOIL : l
SILTY SAND I 1| ss| 4 °
166.4 brown, wet, kose *] 3
Y3 4
2| 881 4 136 16.9
__l
/ 3] 88| 4 o 5.4
185
7 +
/ 4| 88 1 0
CLAY
reddish grey T
soft to fimm / B |
/ s | Tw] PH
4
7 :
/ 183
+
/ 6| ss| o "
/ 132
/ 4
7 i
181
/ 7| ss| 1 "
/ ]
/ 180 "
7 |
Z IR
/ 179
%
5
%2 +
% 178}
o] ss| 2 K
7 o
/ 177
+4
? 10| ss| 2 176 o
+5
4
) T
% 175
% 1] ss | 1 )
5
% 174 t
&
% ’
Z 12| ss| 2 1l o
5
/ £
Continued Next £ é -
— ™"
oxtage +3 % 3. Numbers referta 1535
X7 Senattiviy % (%) STRAIN AT FAILURE



Ministry of
Yranaporiation Foundation Design
Ontarie
RECORD OF BOREHOLE No 15+400; 19 mRt 20F2 METRIC
GWP 354-94-00 LOCATION _ Echo River to Bar River Road, Sault Ste. Marie - Coords: N § 147 140.6; E 300 258.1 ORIGINATED BY G.I.
DIST 62 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers & D.C.P.T. COMPILED BY _ J.Z.
DATUM _Geodetic DATE 572372003 CHECKED BY R.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [+
i g RESISTANGE PLOT = B e REMARKS
5|« 3%53294969891e°"“mmm§§ s
Zlw| w] 3|aE!} & wp w wp GRAIN SIZE
ELEV DESCRIETION t g o 2 g % E SHEAR STRENGTH kPa DISTRIBUTION
DEPTH 5 % | o UNCONFINED  + FIELD VANE
-3 = g0 Y (%)
El= 2 [£9]| § |e pockeTpeneTR x LaBVANE | WATER CONTENT (%)
w 2 40 &0 B 10D 2 40 80 kim 3 |GR SA S1 cL
GLAY /
P ey 13| ss| a o
aoft to firm 4]
it to stff % m
170.8 occasionat sitt seama/partings
1650 Eng of Borahole.
) 170
Dynamic Cona Penatration
Test (D.C.P.T) parfurmed
from 18.5m to 19.9m
169
168
187.1
WY edotnoPT fils
* Wat cave at 14.3m on completion
+9 % 3. Numbers raferio s
* Sensitivity B (%) STRAINAT FAILURE



Project: SPT1055 Additional Foundation Investigation Report
Marshall Mackiin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

Appendix C2
Site C
Laboratory Test Results

SHAHEEN & PEAKER LIMITED
SEPTEMBER 17, 2008
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SPT 1055 Highway 17 (New)
GWP 354-94-00 Sault Ste. Marie Ontario

BH: 14+600; 19 m Rt TW8 Depth:7.9m Fig.C2-6

Void Ratio versus Pressure
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SPT 1055
GWP 354-94-00

BH: C3-B

Coefficient of Consolidation {cm?/s)

2.80
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Highway 17 (New)

Pressure (kN/m?)

Sault Ste. Marie Ontario
TW 7 Depth 4.8 Fig.C2-7
Void Ratio versus Pressure
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SPT 1055
GWP 354-94-00

Coefficient of Consolidation {cm’/s)

Highway 17 (New)
Sault Ste. Marie Ontario

BH: C3-C TW16 Depth 18.5m
Void Ratio versus Pressure
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Project: SPT1055 Additional Foundation investigation Report
Marshall Macklin Monaghan Lid. Proposed Highway 17 New — Echo River o Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

Appendix C3
Site C
Measured Undrained Shear Strength Results

SHAHEEN & PEAKER LIMITED
SePTEMBER 17, 2003



SPT 1055 Highway 17 (New)
GWPF 354-94-00 Sault Ste. Marie, ontario

Undrained Shear Strength (kPa)

0 20 40 60 80 100
187

185 +
183 | +
181

179 +

177 + + Field Measurement

— Design vaiue

Elevation (m)

175
173 +

171 |

169

167 |

165

Fig. C3-1: Variation of Undrained Shear Strength (as measured by field vane tests) and the design value with
Elevation in clay deposit



SPT 1055 Highway 17 (New)
GWP 354-94-00 Sault Ste. Marie,Ontario

Undrained Shear Strength (kPa)

0 10 20 30 40 50 60 70 80 90 100
185
N\ +
- \\ +
183 | AN
. +
\
N
I \
181 %
B \{.
AY
N\
I . N
179 | + N
i \
N
+ AN
- + \\
77 AN — — ~ Effective Overburden
I . .
E +t \\ .
= | \ + Field Measurement
8 175 | . AN
g 3 + \\‘
w "\
| N
173 | T hN
+ \
8 ' N\
b N
+ ~
i + N
171 | N
\
i . \
1 \\
[ \
169 + + \\
- + \
167 |
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Fig. C3-2: Variation of Undrained Shear Strength (as measured by field vane tests) with Elevation (Boreholes
14+200; 19 m Rt)



Project: SPT1055 Additional Foundation Investigation Report

Marshall Macklin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario
G.W.P. 354-94-00

APPENDICES

FORSITED

SHAHEEN & PEAKER LIMITED
SEPTEMBER 17, 2003



Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

Appendix D1
Site D
Record of Borehole Sheets

SHAHEEN & PEAKER LIMITED
SEPTEMBER 17, 2003



* Wat cave at 4.9 m on complation

Ministry of . .
Transgortation Foundation Design
Ontario

SPT 1055
RECORD OF BOREHOLE No 16+650; 19 m Lt 10F1 METRIC
GWP 354-84-00 LOCATION _Echo River to Bar River Road, Sault Ste. Marie - Coords: N 5 145 616.5; E 300 148.1 ORIGINATED BY G.L.
DIST 82 HWY 17 (New) BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY Y.l
DATUM _Geodatic DATE £/30/2003 CHECKED BY ___RM.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4
5 g RESISTANCE PLOT — e ST Lk REMARKS
Sle| |g[38| 8 [ 2 @ » ww |wr S w58 ke
aty| w| 3 |25]| © [SHEAR STRENGTHkPa "F . “L £
ELEV. DESCRIPTION =g E 2|32| E ————— DISTRIBUTION
DEPTH si3 S1233] T lo unconFNED  + FIELDVANE y (%)
ez Y |€O| & |e POCKETPENETR. X LABVANE | WATER CONTENT (%)
187.6] Ground Surtace u 20 4 6 80 100 0 0 @ kum? |GR sA S CL
00 o . : _ v
ZmTopsod o ] byl s s L 0 93 (T
188.9) traca to soms silt, brown, moist, very loose I 187
07
frequent slit seama/partings % 2| ss | @ d 77
tiff / 7
_______ H
soft to firm / a{ 58 5 188 18.1
Z f
% 41 85| 2 185
/ s
% +
CLAY
reddish grey to gray 5| ss 1 9
/ 184} y
Y +
]
/ *
/ 183
6| Tw| pH
44
é 182 i
/ 7iss| o !
181
5
Z +
150.3) / 44
T End of Borenote,

42 %, Numbers rafer to
Senslﬂvity 10

20
153

(%) STRAIN AT FAILURE



Ministry of y '
Tranag)nation Foundation Design
Ontario

SPT 1055
RECORD OF BOREHOLE No 16+800; 19 mRt 10F2 METRIC
GWP __ 3540400 LOCATION _Eche River to Bar River Road, Sault Sie_Marle - Coords: N 5 145 818.2, E 300 027 .4 ORIGINATED BY G
DIST 82 HWY 17 (New) BOREHOLE TYPE _ Holow Stem Augers & D.CP.T. COMPILED BY Y.L
DATUM _Geadstic DATE 573042003 CHECKED BY ___R.M.
SOIL PROFILE SAMPLES | & | y [RESAiccNE FENETRATION
u 2 pagne  MATIRAL REMARKS
- MOTURE - E
5 g [3E] 3] 2 @ @ w o [u SR Wl EE| s
o w = L =
g|lgfw| 3 |2E] & [sHear STRENGTHKPa i " wo| T % | crawsize
ELEY DESCRIPTION ElE 2138 € —_— DISTRIBUTION
DEPTH E = > 1338| £ |c UNCONFINED  + FIELD VANE . %)
£l z |EO| & |e PocKETPENETR x LABVANE | WATER CONTENT (%)
187.4| Ground Surtace . 20 40 60 80 100 26 40 B0 wm 3 |GRr s sI oL
0.0/ 0.2 m Topsl
miee FINE SAND I 1485 14 187 o 2 85 (13)
1887 some silt, brown, moist, compact . |
07
2| ss| 10 o 17.8
stiff 185, T
3| ss| 4 o
occasional silt seams/pockets
.................. 4
firm 185 +
/ 4 85| 1 o
7 +
sontoﬂrmé 5|1 88| ¢ 184 I i{o
CLAY 4
grey to reddish gray
1
+_
/ 183
/ 6| 85| 1 o
Yy 7
182 +
6
.[.
7 88 1 181 bel
3
% ;
180.0 A 150 +_3
73 End of Borenole,
179
|
178
77
178
175 \
174}—A
173
>>
=
tnued Next Pa
Coninued Next Fage +3 x 3, HNumbers meferto 15;";5
" Senativity > (%) STRAIN AT FAILURE



Ministry of . "
Tmn:tgmaﬁon Foundation Oesign

SPT 1055
RECORD OF BOREHOLE No 16+800; 199 mRt 20F2 METRIC
GWP __ 3s4.8400 LOCATION _Echo River to Bar River Road, Sault Ste. Mane - Coords; N 5 145 819.2: E 300 027.4 ORIGINATED BY G.I.
DIST 62 HWY 17 (New) BOREHOLE TYPE _ Holiow Stem Augsrs & D.C.P.T. COMPILED BY Y.L
DATUM _Geodetic DATE §R0/2003 CHECKED BY R.M.
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES & g RESISTANCE PLOTa___ WATURAL - REMARKS
= @ hi PLASTIC MCOISTURE aum - X
5 g[FE[ 3] 2 © o ww [&7ommy Wes)
3 gl =z L L 5 GRAIN SIZE
|4l w| 3|25| & {sHEAR STRENGTH KPa "e " "L -
ELEV, DESCRIPTION = | 2 E.- 21|358| E —_—— DISTRIBUTION
DEPTH E Z > |83]| = |o uvconFINED  + FIELDvANE y %)
£l = 2 {E°| & |e POCKETPENETR. X LaBVANE | WATER CONTENT (%)
w 2 4 60 B0 100 2 4 80 kwm? fGR SA S| CL
172
171 \
L]
—
—
170.2

73 EngotDCPT.

Dynamic Cone Penertration Test {D.C.P.T}
performed fom 7.3 mic 17.2 m.

* Water lovel ut §.2 m (not stabiizad), and
holg cpen to 10.7 m on completion.

0
3 Y. Numbers referto
X Senativiy B85 ) STRAIN AT FAILURE



End of Borehote.

* Wet cave at 5.5 m on complation

Ministry of i
Tafarllrlasstpwuﬂation Fourdalion Dasign
Ontario

SPT 1055
RECORD OF BOREHOLE No 17+000; 19mLt 10F1 METRIC
GWP 354-94-00 LOCATION _Echo River to Bar River Road, Sautt Ste. Marie - Coords: N 5 145 841.6; E 299 927.8 ORIGINATED 8Y G.l.
DIST __ 62 HWY 17 {Now) BOREHOLE TYPE _ Holiow Ster Augers COMPILEDBY _ v.L
DATUM _Geodetic DATE 573072003 CHECKED BY R.M.
SOIL PROFILE SAMPLES | o | w [RENGMIC CONE FENETRATION
E @ 3 pasie  NATURAL . ; REMARKS
5 o S5 5 20 40 e e o [wr oy we| B -

& W el z L L L L . 54 | cransize
ey a8 g | 3|25] 2 [svearstrencTHIPa " w w72 | Sneweze
|oEPTH DESCRIPTION Si13| 5| 5|38| £ |o unconemer  + FiELD vane y )

E(= 2 |§°| @ | PoCKETPENETR x LABVANE | WATER CONTENT (%)
186.3] Ground Surface u 20 40 B0 80 00 20 40 ep wwm? Jor sa s L
8.0 9.2 m Topsoil l v
SILTY SAND 1| 88| ¢ 186
185.8) brown, moist, loose |
a7
/ 2|88 s
fim 85 +
soft to firm 3| ss 7 ——«
184
/ 44 88| 5
/ 8
7 +
CLAY
reddish grey to grey / 5| ss| 2 183
+T
[ ]
182
6| ss| 1 0
/ 4
181 +
/ 4
7| ssf 1 180
7 u
179.0 g +
73 79

+3 3. Numbars refer to
' Senaitivity

20
1593 () STRAIN AT FAILURE



1"5:;“;1’3%%“0“ Foundation Design
Ontario
SPT 1055
RECORD OF BOREHOLE No 17+200; 19 m Rt 10F2 METRIC
GWP 354-94-00 LOCATION _Echo River to Bar River Road, Sault Ste. Marke - Coords: N 5 145 512.2; E 269 770.2 ORIGINATED BY G.I.
DIST 82 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers & D.C.P.T. COMPILED BY Y.L
DATUM _Geodstic DATE 5/29/2003 CHECKED BY R.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4 W IRESISTANCE PLOT TURAL
i 7 R waun REMARKS
52| & Lur MORTURE wr| E £ &
5| . al28| @ 20 40 60 80 100 CONTENT H 4 GRAINSIZE
= F4
fey sl8| 43 |25]| 2 [srearsTRENGTHKPa P 5 no| T E | ShmseE
DEPTH DESCRIPTION EiZ| F | $122] & o unconrmen  + FiELDVANE
=1 : 00 14 (%}
g z 3 E ® POCKET PENETR. X LABVANE | WATER CONTENT (%}
182.5| Ground Surface u @ 40 6t B0 100 0 40 60 kem3 |6R sa si oL
1838 Peaty Topsoll =5
M 6.3] 1 58 4 a
2| 88| 4 182 py
34
3| ss| 2 o
/ 181
4
+
/ 4] 85| 1 o
180 e
5| ss| o o
]
/ 179 s
+5
6] 88| 1 178 o
+l
+4
o
CLAY Y o
eccasional sitt seams/partings 7| &8 1
raddish grey to grey, wet
soft to fim &
178} +
+5
y B|ss| o 175 v
%
2 :
174 s
8| ™| PH | o 154
173 4
+_7
/ | ss] 2 172 o
% A
7 :
/ 171 —+
/ 1] 88| 2 p 18.1
Z -
/ 12] sS| o 89 o
168.7
142 SILTY SAND, sorme gravel (TILL) |
reddish brown, wet, compact b
l |
Contrued Nex: Dags -~ 20
+3 53, Numbers refer to 1585
SX T~ (%) STRAIN AT FAILURE

Sansitivity




Ministry of !
Tmnst;ymamn Foundation Design

§PT 1055
RECORD OF BOREHOLE No 17+200; 19 mRt 20F2 METRIC
GWP 3549400 LOCATION _Eche River to Bar River Road, Sautt Ste. Marie - Coords: N 5 145 512.2: £ 269 770.2 ORIGINATED BY G.I.
DIST 82 HWY 17 (New) BOREHOCLE TYPE _ Hollow Stem Augers & D.C.P.T, COMPILED BY Y.L
DATUM _Geodetic DATE 5/2972003 CHECKED BY __ RM.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | e w
i RESISTANCE PLOT = L e REMARKS
5|« g [38] 8| 2 © o o w [ Gmw wel £S5 e
u cEl 2 3 GRAIN SIZE
E|%| w| 2|2e5| 5 [sHEAR STRENGTH kPa i ” L £
ELEY DESCRIPTION el | d[|52] & ———— DISTRIBUTION
DEPTH E| 3 < |O UNCONFINED  + FIELD VANE
E 5 >lac Y {%)
El* 2 |€0| @ | PockeTPENETR x LABVANE | WATER CONTENT (%)
“ 20 4 6 &0 0 20 40 60 km 3 |GR 54 81 CL
SILTY SAND, some grave! (TILL) |
reddish brown, wat, compact P,
187 2 [ ss| ® o 30 43 (27)
157" End of Borehote. 187
166 \
165 \\
\.__-.._________-
163.9 184 _
180 gngotp.CcPT. i
Dynamic Cone Penertration Test (D.C.P.T}
performed from 15.7 mto 19 m.
* Water hevel at 6.1 m (not stabilized), and
hole gpen to 16.8 m on completion.
20
+ 3, x 3. Numbera refer to 1545

Senattivity $° (%) STRAIN AT FAILURE



1

(%) STRAIN AT FAILURE

Ministry of . .
Trsnsgonat‘mn Foundation Dasign
Ontaric

SPT 1055
RECORD OF BOREHOLE No 17+300;19mLt 10F2 METRIC
GWP 354-04-00 LOCATION _Echo River to Bar River Road, Sault Ste. Marie - Coands; N 5 145 409.1; E 299 7425 ORIGINATED BY G.l.
DIsT 62 HWY 17 (Naw! BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Y.L
DATUM _Geodetic DATE S28/2003 CHECKED BY R.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o & |RESISTANCE PLOT ATURAL REMARKS
. F s e rey ':E
5 w |[$3 @ 0 40 60 80 100 | covma T o &
x el =z i 1 L =] GRAIN SIZE
ELEY Elg| ¥ ] 3]25| 8 [sHEARSTRENGTHKPa v v | 7B DISTRIBUTION
DEPTH DESCRIPTION 3 Z|l | S133| & |o uvconrmen  + FiELDVANE Y )
El= z|5° L | POCKET PENETR. x LABVANE | WATER CONTENT (%)
182.5 Ground Surface u 2 40 6 8 100 20 40 80 |wwm3 |oR SA S CL
00 pam Topsoil
1 S8 2 o
182
CLAY o
trace reotlets to 1.5 m 2| 88 1
2
1e1 L
3| ss 1 [*
&
/ +
/ 4188 0 180 e
e
I}
5 88 s]
179 FE
reddish gray
"""" 1
A
178}
/ 6| 58 1 (o]
4
7 4
177 s
grey
/ T 58 1 o
178 "
/ +
7 ‘
/ 175
/ 8 88 2 ]
% +
________ / 174 -
reddish gray / +
o
/ 9} ss| 2 .
4
+
3
2 T
172
10| S5 1 =3
+‘
17
+
/ " twi{ pPH ) 170
/ A 4 13
Z
% 169
softo frm 2| 88 2 [}
i =
/ 188 i
3
+
Connuea Mext Page 20
+3 x 3. Numbers refer to 155



Ministry of .
Transt;r;yortalion Fourdation Design
ric

SPT 1055
RECORD OF BOREHOLE No 17+300; 19 mLt 20F2 METRIC
GWP __ 35494-00 LOCATION _Echo River tu Bar River Road, Sauil Ste, Marka - Coords: N 5 145 409.1; E 260 742.5 ORIGINATED BY G
CIST 62 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Y.L
DATUM _Geadstic DATE 5/26/2003 CHECKED BY __ R.M.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | e Y |RESISTANGE PLOT = e W | s
=0 O MOISTURE (=
5 g [38| 2 2 © o wowo fer TRE Cwefsg) s
x i 2| = L L 5 GRAIN S1ZE
| Eipv =8 g 312 5 2 |SHEAR STRENGTH kPa S . 2 DISTRIBUTION
DEPTH DESCRIPTION 'é 2l | 5123 £ | O UNCONFINED  + FIELD VANE r %)
Elz 2 |5°| @ |® POCKETPENETR, X LABVANE | WATER CONTENT (%)
o 20 40 B0 80 100 20 4 0 kum 2 |GR SA S CL
/
CLAY
racdish grey, stiff 13| 85| 2 167 2
% ul
168.1 +4
5 End of Barehols.

* Water lavel at 12.8 m {not stabilized), and
hole open to 13.1 m an completion.

20
¥ 3. Numbers refer to
T Sanaltivity ‘“,%5 (%) STRAIN AT FAILURE



Transporta gofmn Foundation Design
Ontaric
SPT 1055
RECORD OF BOREHOLE No 17+450;19mRt 10F2 METRIC
GWP 354-94-00 LOCATION _Echo River to Bar River Road, Sauli Ste. Marie - Coonds: N 5 145 294.5: E 299 638.8 ORIGINATED BY G..
DIST __ a2 HWY 17 (New] BOREHOLE TYPE _Holiow Stem Augsrs & D.C.P.T. COMPILED BY _ Y.L
! New)
DATUM _Geodatic DATE 5/28/2003 CHECKED BY __ RM.
SOIL PROFILE SAMPLES | ¢ w [PYNAMIC CONG PENETRATION -
i 2 masTc WL o £ REMARKS
5| a [$E]| @ 0 4 s & 100 jwT GoE “"‘"%9 &
21&E S51zE]l 3 T wp w w, GRAIN SIZE
ELEY DESCRIPTION o - g 2 |25 B [SHEARSTRENGTHKPa ————— E DISTRIBUTION
{OEPTH s{3 5 |88 £ [O UNCONFINED  + FIELD VANE ¥ %)
El= ¥ |§S] & |e POCKETPENETR. x LABVANE | WATER CONTENT (%)
182.4) Ground Surfaca u 20 60 80 100 2 40 e wm? JGR sa S oL
0. 0.2 m Topsoll 1~
1 85 4 182 o
vary stff “ 1
stiff to firm / 2 ss 2 o
181 P
3] TwW | PH [ {o 15.4
2 ¢
4| ss| o 180
7 +
[+]
% 5| 85| o 79
/ +f
¥
178L
6| 55| 1 o
tLay / 4
{race rootiets to 0.7 m / i+
177
/ T80 178} °
7 +
Z +
% 75
/ a| ss| 1 b
reddish gray / 7
+
/ 174
g ss| 1 173 o
/ +
"""" T|
/ "2 +
grey
10| 58] o
% m H
........ % 4+
raddish grey
? 1] 85| 2 170 o 15.4
&
Z +
4
% 188 +
Z 12| ss | 1 ol 154
% 168 2
""" W i
Coninued Nexi T
i +3 % Numbersreferio s
. Sensltvity T (%) STRAIN AT FAILURE



Ministry of .
Trunstrr;vonation Foundation Design

SPT 1055
RECORD OF BOREHOLE No 17+450; 19 m Rt 20F2 METRIC

GWP __ 3549400 LOCATION _Echo River to Bar River Road, Sault Ste_ Maris - Coords: N 5 145 284 5 E 299 638 8 ORIGINATED BY G.L

DIST 82 HWY 17 (Narw) BOREHOLE TYPE _ Hofow Stem Augers 4 D.C.P.T. COMPILED BY __Y.L

DATUM _Geodetic DATE $/28/2003 CHECKED BY RM.

DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES I W |RESISTANCE PLOT MATURAL REMARKS
Beol] < masTC ,  wawe =
= EE 2 20 4 60 8 100 wr e wn| ES L]
=8 S1z2e]| B T —— wp w wo| S8 | cramsie
Llp| W Za| © |SHEAR STRENGTH kPa DISTRIBUTION
ELEV DESCRIPTION =1 2|58 & ! o
DEPTH 4 E 5 |3&| £ |o uNconFINED  + FIELD VANE y %)
A z [E°]| @ |o pockeTrenemR x LABvANE | WATER CONTENT (%)
[} 20 40 €0 B0 100 20 40 80 kNfm 3 |GR 5A S| CL
L v
CLAY / - 6
roddish grey, stiff 13 88| 2 o 15.5
%
188.0} 4 165 "
16.5 )
I End of Borahole.

185

164

|
|
|
|
|
|

182

181

180

159

~V

158 [—— ]
P——
//
<\
157 e
155.5’ 156
25 Endof DCPT, i
Dynamic Cona Penertration Test (0.C.P.T}
performed from 15.7 mto 19 m.
* Water lovel 8t 15.2 m (no? stabillzed), and
hole open to 15.8 m on completion.
3 . 3. Numbersferto 2
+7.x % 1593

Senaivity 9> (%) STRAIN AT FAILURE



Ministry of

Transportation Foundation Design
Gntario
SPT 1055
RECORD OF BOREHMOLE No 17+600; 19 mLt 10F1 METRIC
GWP __ 354.84.00 LOCATION _Echo River to Bar River Road, Sault Ste. Marle - Coords: N 5§ 145 140.4; E 299 827.4 ORIGINATED BY 6.1,
DIST B2 HWY 17 (New) BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Y.L
DATUM _Geodetic DATE /2802003 CHECKED BY ___ RM.
DYNAMIC GONE PENETRATION
S0OIL PROFILE SAMPLES E " g RESISTANCE PLOT = e MR £ | Remarks
] [gl|38]8[ 2 ® @ o w o Sme W ER ok
21 z > GRAIN SIZE
g|W| w| 3 ]|258] & [sHEAR STRENGTH kPa "e v "L g RIBUTIO
ELEY DESCRIPTION = c121321 & —o— DISTRIBUTION
DEPTH E Z $ 123 % |o uncONFINED  + FIELD VANE Y %)
£l= ¥ || @ |e pockeTeENETR. x LABVANE | WATER CONTENT (%)
182.2) Ground Surface - 20 40 80 B0 100 0 40 ® knim? |GR 84 I CL
0.0 0.4 m Topsoll l | oss| s 183
SILTY SAND 1
moist to wot
loose ot .
30 16 comp | |12 ss] w0 ° 063 20 8
brown | | 182
113 ss| @
181.1 1
N 7 181
4] s8] 4
stif! to very stiff / .
soft fo fimn / ! 180 T
% 5| 55| 2 © 18.3
CLAY / 11
raddish grey, wet % +H
% 179 #
/ -
/ 6] 55| 1
Z 178 7
7t .
% 7| ss| o
y +
1753 // 178} !
730 Ena of Borshols,
= Water lavel &t 3.0 m (not stabilized), and
hole open to 5.2 m on completion,
3 Numbers refer to 1535
. ' (%) STRAIN AT FAILURE

Sensitivity



Froject: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Litd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

Appendix D2
Site D
Laboratory Test Results

SHAHEEN & PEAKER LIMITED
SEPTEMBER 17, 2003
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SPT 1055 Highway 17 (New)
GWP 354-94-00 Sault Ste. Marie Ontario

BH: 17+200; 19 m Rt TW9 Depth: 9.4 m Fig.D2-4

Void Ratio versus Pressure
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SPT 1055 Highway 17 (New)
GWP 354-84-00 Sault Ste. Marie Ontario

BH: 17+450; 19 m Rt TW3 Depth: 1.8 m Fig.D2-5

Void Ratio versus Pressure
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Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Lid. Froposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

Appendix D3
Site D
Measured Undrained Shear Strength Results

SHAHEEN & PEAKER LiMITED
SEPTEMBER 17, 2003



SPT 1055 Highway 17 {(New)
GWP 354-94-00 Sault Ste. Marie, ontario

Undrained Shear Strength (kPa)

0 20 40 60 80 100
187

185 |

183

181 +

179 |

177 + Field Measurement

— Design value

Elevation (m)

175 |
173 |

171

169 | T +

167 |

165

Fig. D3-1: Variation of Undrained Shear Strength (as measured by field vane tests) and the design value with
Elevation in clay deposit



SPT 1055 Highway 17 (New)
GWP 354-94-00 Sault Ste. Marie,Ontario

Undrained Shear Strength (kPa)

0 10 20 30 40 50 60 70 80 90 100
183

182 |
181 A
180 ! AN
179 - \
178 | \

177 \

176 \
— — — Effective Overburden
175 \
\ + Field Measurement

174 |

Elevation (m)

173 | \
+
172 } * \
171 | + \
170 | N
169 T \
168 | + \
167 | N

166 | + \

165

Fig. D3-2: Variation of Undrained Shear Strength (as measured by field vane tests) with Elevation (Boreholes
17+300; 19 m Lt)



Project: SPT1055 Additional Foundation Investigation Report
Marshall Macklin Monaghan Lid. Proposed Highway 17 New — Echo River {o Bar River Road
District 62, Sauit Ste. Marie, Ontario

G.W.P. 354-94-00

Appendix E

Explanation of Terms Used in Report

SHAHEEN & PEAKER LIMITED
SEPTEMBER 17, 2003



EXPLANATION OF TERMS USED IN REPORT
== Al IR U TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD S1mm 0.D. SPLIT BARREL
SAMPLER TOQ PENETRATE 0.3m INTQ UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH 4 MASS OF 63.5kg. FALLING FREELY A
DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION ACHIEVEDL
AVERAGE N VALUE IS DENOTED THUS fl

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (51mm 0.D. 60* CONE ANGLE) DRIVEN BY 475, IMPACT
ENERGY ON ‘A" SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 13 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m ADVANGE GF TE
COMICAL POINT iNTO THE UNDISTURBED GROUND,
SOWLS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

CONSISTENCY. COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (z,) AS FOLLOWS:

L S (kPa) ] 012 ] 100200
L_VERYSOFT | VERY STIFF_ |

12225
SOFT |

25~50 |
FIRM |

50100 |
STIFF |

200 )
HARD |

DENSENESS: COHESIONLESS S0ILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SFT N VALUES AS FOLLOWS:

[ N{BLOWSO3m) | 0-5 | 5-10 ] 10-30 | 30~-50 | 50
| _VERYIOGSE | LOOSE | cCOMPACT | DENSE |_VERYDENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSIT 10N AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE
CORING RUN.

MODIFIED RECOVERY; SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE
CORING RUN. THE ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY IS:

L~ ROD{%) I 0-25 | 25-50 [ h0-76 | 75-50 [ g0-100 ]
L VERYPOOR | FOOR | FAIR | __GOOD___ | EXCELLENT N
SOINTING AND BEDDING:

SPACING 50mm 50 — 300mm 0.3m-1m im-3m >3m_ .

JOINTING VERY CLOSE CLOSE MOD, CLOSE WIDE VERY WIDE

BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
IELD & LING MECHANICAL PROPERTIES OF SOoIL
85 SPLIT SPOON TP THINWALL PISTON my  kPa’ COEFFICIENT OF VOLUME CHANGE
WS  WASH SAMPLE 03 OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
ST SLOTTED TUBE SAMPLE RC ROCK CORE [P SWELLING INDEX
BS  BLOCK SAMPLE PH  TW ADVANCED HYDRALILICALLY C. 1 RATE OF SECONDARY CONSOLIDATION
CS  CHUNK SAMPLE PM  TW ADVANGED MANUALLY & m's COEFFICIENT OF CONSOLIDATION
TW  THINWALL OFEN FS  FOI. SAMPLE H m DRAINAGE PATH
T 1 TIME FACTOR
TRESS AND § U oo% DEGREE OF CONSGLIDATION

thy kPa PORE WATER PRESSURE Tw kPa EFFECTIVE OVERBURDEN PRESSURE
T 1 PORE PRESSURE RATIO o, kPa PRECONSOLIDATION PRESSURE
o kPa TOTAL NORMAL STRESS w  kPa SHEAR STRENGTH .
o kPa  EFFECTIVE NORMAL STRESS ¢ kPa EFFECTIVE COHESION INTERCEPT
T kPa SHEAR STRESS ¢ . EFFECTIVE ANGLE OF INTERNAL FRICTION
©noney kPa PRINCIPAL STRESSES & kPa APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN FY— APPARENT ANGLE OF INTERNAL FRICTION
tneng % PRINCIPAL STRAINS w  kPa RESIDUAL SHEAR STRENGTH
E kPa  MODULUS OF LINEAR DEFORMATION v kPa REMOULDED SHEAR STRENGTH
G kPa  MODULUS OF SHEAR DEFORMATION 8 1 SENSITIVITY = ¢, /v,
m 1 COEFFICIENT OF FRICTION :

A kg DENSITY OF SOLID PARTICLES & 1% VOIDRATIO
% kNm'  UNIT WEIGHT OF S0LID PARTICLES n 1% POROSTY
A kgim®  DENSITY OF WATER
f«  KNM'  UNIT WEIGHT OF WATER W 1% WATER CONTENT
2 kgm'  DENSITY OF SOIL 5 %  DEGREE OF SATURATION
y  KNm'  UNIT WEIGHT OF SOIL W % LIQUID LIMIT
A kgm'  DENSITY OF DRY SQIL W % PLASTIC LIMIT
v« KNm'  UNIT WEIGHT OF DRY 5011, W % SHRINKAGE LIMIT
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Project:

SPT1055 Additional Foundation Design Report

Marshall Macklin Monaghan Ltd. Highway 17 New — Echo River to Bar River Road

5.

District 62, Sault Ste. Marie, Ontario
G.W.P. 354-94-00

ADDITIONAL FOUNDATION DESIGN REPORT
PROPOSED HIGHWAY 17 (NEW)
FROM ECHO RIVER TO BAR RIVER ROAD
DISTRICT 62, SAULT STE. MARIE, ONTARIO
G.W.P. 354 AND 352-94-00

DISCUSSION AND RECOMMENDATIONS

The sections investigated which are covered in this Additional Foundation Investigation are
designated as Sites A, B, C and D for the purposes of this report and are described as
follows:

Site A:

Site B:

Site C:

Site D:

Highway 17 (New} Fill Section between Stations 10+360 and 10+700 Westbound
Lanes (WBL), between Site Nos. 1 and 2 of the previous investigation by S & P”.

This site is a fill section along WBL and the proposed heights of fill (along road
centerline) within this section vary from 0 to about 4 m over existing grades.

Highway 17 (New) Fill and Cut Sections between Stations 11+000 and 11+350 EBL.
and WBL, between Site Nos. 3 and 4.

The fill section of the site is from Station 11+000 to about 11+190 and the proposed
maximum height of fill (along road centerline) is about 2 m over existing grade. The
cut section is from about Station 11+190 t0 11+350 and up to about 2 m of cut is
anticipated in this area.

Highway 17 (New) Fill Section between Stations 13+400 and 15+470 EBL and WBL,
between Site Nos. 5 and 6.

The proposed heights of fill in this 2 km section vary from about 1.1 to 2.9 m, the
maximum height of fill being at about Station 14+600, just north of Watson Road.

Highway 17 (New) Cut and Fill Section between Stations 16+600 and 17+700 EBL
and WBL, between Site No.8 and south limit of project.

Between Stations 16+600 and 16+800, the proposed heights of fill in this section
vary from about 2 to 2.5 m at Station 16+600 to zero fill at Station 16+800. Towards
south from Station 16+800, the profile drawing indicates cut section (maximum cut of
about 0.8 m along EBL and 0.3 m along WBL) to Station 17+000. Further south from
Station 17+000 to the south limit is a fill section with a maximum fill height of about
2.8m.

SHAHEEN & PEAKER LIMITED 20
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Project: SPT1055 Additional Foundation Design Report
Marshall Macklin Monaghan Ltd. Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

The recommendations presented in this report are summarized in Table 1. This
Additional Foundation Design Report should be read in conjunction with previous
Foundation Design Report* prepared by S & P for this project.

Slope stability analyses were conducted at each section. For the undrained (short-term)
stability analyses, undrained shear strengths (c-values) of the clay were utilized based on
the Field Vane Tests results, assuming angle of internal friction ($) of the soil being zero. For
the drained (long-term) analyses, an estimated ¢-angle together with a small value of
shear strength (c) were used. The analyses were performed using limit state equilibrium
(Bishop’s Simplified Method by the computer program Slope/W). Typical embankment slope
stability sections are presented in Appendix F.

Settlement analyses were performed based on the heights of fill taken from the vertical
profile provided to us and any surcharge that we recommended.

Based on the above analyses, the design recommendations for each site are presented in
Table 1.

In any event, surcharging at Site-C and D should be carried out with proper instrumentation
for field monitoring. It is furthermore recommended that the surcharge be placed gradually
(i.e., preferably at least 3 layers, starting from one end of the site and proceeding to the
other end), to allow excess pore pressures to dissipate.

Fills at the above section should be provided with a widened cross-section to allow for
settlements of the underlying soils and a future grade raise. In this case, we recommend
that the road platform should be widened by at least 2 m on each side of the centreline (total
of 4 m), or otherwise noted. This is also in accordance with the Northern Region
Engineering Directive NRE 98-200. At Site A between Stations 10+370 and 10+570, Site C
(between Stations 13+400 and 15+470), and Site D (from Station 16+600 to 17+500),
platform widening of at least 3 m should be provided on each side of the road centerline.

* “Foundation Design Report, Proposed Highway 17(New)
From Echo River to Bar River Road, District 62, Sault Ste. Marie, Ontario
G.W.P. 354 and 352-94-00", prepared by S & P, dated August 2003.

SHAHEEN & PEAKER LIMITED 21
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Project: SPT1055 Additional Foundation Design Report
Marshail Macklin Monaghan Ltd. Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

6. CLOSURE

The Limitations of Report, as quoted in Appendix G, are an integral part of this report. It
should be noted that the recommendations presented in this report are based on widely
spaced (generally 200 m) boreholes and subsurface conditions in between and beyond the
borehole locations could vary from the ones encountered at the boreholes and therefore the
recommendations given may not be applicable if found different.

SHAHEEN & PEAKER LIMITED

/

R. Miranda, P.Eng.
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Project; SPT1055 Additional Foundation Investigation Report
Marshall Mackiin Monaghan Ltd. Proposed Highway 17 New — Echo River to Bar River Road
District 62, Sault Ste. Marfe, Ontario

G.W.P. 354-94-00

Appendix F

Slope Stability Analysis Results

SHAHEEN & PEAKER LIMITED
SEPTEMBER 17, 2003
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Project: SPT1055 Additional Foundation investigation Report
Marshall Macklin Monaghan Ltd. Proposed Highway 17 New - Echo River to Bar River Road
District 62, Sault Ste. Marie, Ontario

G.W.P. 354-94-00

Appendix G

Limitations of Report

SHAHEEN & PEAKER LIMITED
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LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are
based on information determined at the testhole locations. The information
contained herein in no way reflects on the environment aspects of the project,
unless otherwise stated. Subsurface and groundwater conditions between and
beyond the testholes may differ from those encountered at the testhole locations,
and conditions may become apparent during construction, which could not be
detected or anticipated at the time of the site investigation. The benchmark and
elevations used in this report are primarily to establish relative elevation
differences between the testhole locations and shouid not be used for other
purposes, such as grading, excavating, planning, development, etc.

The design recommendations given in this report are applicable
only to the project described in the text and then only if constructed substantially
in accordance with the details stated in this report.

The comments made in this report on potential construction
problems and possible methods are intended only for the guidance of the
designer. The number of testholes may not be sufficient to determine all the
factors that may affect construction methods and costs. For example, the
thickness of surficial topsoil or fill layers may vary markedly and unpredictably.
The contractors bidding on this project or undertaking the construction should,
therefore, make their own interpretation of the factual information presented and
draw their own conclusions as to how the subsurface conditions may affect their
work. This work has been undertaken in accordance with normally accepted
geotechnical engineering practices.

Any use which a third party makes of this report, or any reliance on
or decisions to be made based on it, are the responsibility of such third parties.
Shaheen & Peaker Limited accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this
report.
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Toronto, Ontario, MOW 1A4
T: 416.213.1255

F: 416.213.1260
INFO@SHAHEENPEAKER.CA

Qur Reference No. SPT 1055

September 18, 2003

Ministry of Transportation, Ontario
Pavements and Foundations Section
Room 232, Building C

Downsview, Ontario

Attention:  Ms. Anna Piascik, P. Eng.
Foundation Engineer

Re: Draft Additional Foundation Investigation and Design Reports
Highway 17 (New) from Echo River to Bar River Road
GWP 354-94-00, Sault Ste. Marie

Dear Sirs:

Further to your memorandum dated September 11, 2003, regarding your review of the above
captioned report, the following is our response.

1. The Geocres Number you have provided will be shown on the cover page of the final
Foundation Investigation and Design Reports and on the Drawings.

2. Project details will be removed from Section 2 of the Investigation Report.
3. In Section 3, boreholes were backfilled to about 6 to 8 m below ground surface with soils
brought up by augering (auger cuttings) and the upper 6 to 8 m of the open borehole was

then grouted using a bentonite or a cement/bentonite mixture.

4. The attached Soil Strata Drawings were re-drawn to MTO standards. Key Plans were
prepared with larger fonts for better legibility. '

5. The Appendices in the Foundation Investigation Report will be placed at the end of the
report.

6. On Drawings 1, 4, C and D, limits of the present investigation will be shown.

7. In Table 1 of the Design Report, the estimated maximum post construction settlements
will be revised to account for the secondary consolidation.
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We thank you for your fair review of our draft report and hope to be of service to you on similar
projects in the near future.

Yours very truly,

Shaheen & Peaker Limited
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