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1. INTRODUCTION

The construction of high fills and deep cuts is included in the four-laning improvement project for the
Highway 11/17 from 0.4 km west of the Hodder Avenue/Copenhagen Road intersection for 5.1 km
easterly in the City of Thunder Bay, Ontario. This preliminary report was prepared for Stantec

Consulting Ltd. (Stantec) on behalf of the Ministry of Transportation of Ontario (MTO).

The four-laning of the highway will involve the construction of an embankment platform widening
from Sta. 26+300 to 27+300. A deep rock cut is also planned to the north of the existing highway
approximately between Sta. 26+600 and 26+750, where an ANSI site is located.

MTO previously carried out two investigations along the same section of the highway embankment.
MTO provided a Foundation Investigation report for the previously planned Terry Fox Interchange
W.P. 141/142-90-01 (Geocres reference No. 52A-106) dated November 1991 and a Technical
Memorandum for the Embankment Widening for the W-N Ramp at the Terry Fox Interchange,
WP 621-89-00 (Geocres 52A-114) dated September 17, 1992. Included in Appendix A is a copy of

the previous relevant records of boreholes and location plans for reference.

Part A of this preliminary report summarizes the results of the current foundation investigation

carried out at the high fill/deep rock cut sites.
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2. SITE DESCRIPTION

The existing Highway 11/17 through the investigated section is presently a two-lane highway. The
eastbound lane was locally constructed on a rock fill embankment up to 20 m high, while the
westbound lane was built over shallower fill embankments and through local rock cuts, as inferred

from a site inspection and from the previous records of borehole data.

A prominent rock outcrop extending about 13 m high above the Highway 11/17 pavement exists
between about Sta. 26+660 and 26+740 north of the left shoulder of the current alignment. The

outcrop has been designated as an Area of Natural and Scientific Interest (ANSI) site.

The area of the highway adjacent to the Terry Fox Scenic Lookout site (Sta. 26+250 to 26+450)
was filled and widened in the past for the original Terry Fox Scenic Lookout site. It is also noted
that a section of the toe of the existing embankment in front of the ANSI site (Sta. 26+600 to
26+750) was used as a disposal area for excess blasted rock from the construction of the current

monument site.

The land along the investigated highway section is undeveloped except the Terry Fox Scenic
Lookout site north of the highway. A paved entrance road leading to the site intersects the
investigated section of highway at about Sta. 26+510. Elsewhere, the terrain has a typically hilly
characteristic with relatively flat ground near the monument on a west to east direction. Currently,
the ground slopes down steeply to the south. The terrain is typically covered with tall bushes and

trees, in particular to the south of the toe of slope.
The investigated section of the highway straddles variable geological areas comprising
glaciofluvial deposits of sands and silts, local ground moraines with glacial silt tills and bedrock

outcrops. Swamp areas were detected at the east end of the investigated section.

The depth of foundation frost penetration for the area is 2.2 m, according to OPSD 3090.100.
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3. INVESTIGATION PROCEDURES

The field work for this investigation was carried out between December 13 and 16, 2005. A total
of 30 boreholes were drilled at the site. From this total, 21 boreholes numbered 101 to 120 and
106A were drilled at or near the originally proposed locations and borehole 121 was added 100 m
east of borehole 120 to investigate a potential swamp location. The records of boreholes 101 to
121 and 106A are enclosed. In addition, 8 unsampled boreholes were added to the field program
within 1.5 m of the original borehole locations to investigate the refusal depths and confirm the
presence of probable bedrock. The field notes for these boreholes were added to the records of
the respective boreholes. The locations of the boreholes 101 to 121 are shown on the attached

Borehole Location Drawing B1.

The boreholes were advanced using continuous flight hollow stem augers through the soil cover with
a track-mounted CME-75 drill rig, supplied and operated by a specialist drilling contractor, working
under the full-time supervision of a member of our engineering staff. The boreholes extended to

depths ranging from 0.5 to 8.1 m.

The borehole layout was established in accordance with the requirements noted in the Request for
Proposal. PML selected the location of the boreholes that are shown on the Borehole Location Plan,
Drawing 1. The ground surface elevations at the borehole locations were referred to geodetic datum

by J. D. Barnes Surveyors Limited. All elevations in this report are expressed in meters.

Soils were identified in accordance with the MTO Soil Classification Manual procedures. The
groundwater conditions in the boreholes were assessed during drilling by visual examination of the
soil, the sampler and drill rods as the samples were retrieved and, where encountered, by measuring
the groundwater level in the open boreholes. All of the boreholes were backfilled with a
bentonite/cement mixture in accordance with the MTO and MOE (Reg. 903) guidelines for borehole

abandonment.

The recovered soil samples were returned to our laboratory for detailed visual examination and
classification. The laboratory testing program consisted of 34 natural moisture content

determinations and grain size distribution analyses of 14 selected soil samples. The laboratory grain
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size determinations are reported on Figures GS-1 and GS-2. All of the test results are summarized

on the Record of Borehole sheets.

4. SUMMARIZED SUBSURFACE CONDITIONS

4.1 General

Reference is made to the appended Record of Borehole sheets for details of the subsurface
conditions including soil classifications, inferred soil stratigraphy, natural moisture content
determinations and results of grain size analyses. The results were cross-referenced with the

previous borehole data enclosed in Appendix A.

A brief summary of the stratigraphy at the right (south) and left (north) of the highway is provided

below for discussion purposes in this report.

4.2 Sta. 26+300 to 27+300 (Right)
Boreholes 101 to 103, 105, 107, 109, 111, 113, 115,117 and 119

4.2.1 Fill

Although fill was not encountered in the current boreholes drilled along the south toe of slope of
the highway, visual inspections indicated the presence of thick fill units. Namely, the widening of
the right shoulder for original Terry Fox Scenic Lookout required filling, which possibly spilled over
the edge of the previous embankment. This approximately 200 m long fill area is at the existing
level of the Highway 11/17 from about Sta. 26+250 to 26+450.

Another area of fill occurred at the right toe of slope between about Sta. 26+610 and 26+730
(120 m long) where large boulders and blasted rock was stockpiled. We understand that this rock

was excess blasted rock from previous highway construction operations.
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4.2.2 Topsoil/Peat

Topsoil and peat deposits were found at the surface of all boreholes drilled right of the highway.
The thickness of these organic deposits ranges from 300 mm to 2.5 m. The thickness is less than
0.9 m to the west of Sta. 26+900. Boreholes 102 and 103 were terminated on shale bedrock at

0.3 and 0.6 m depths, elevations 232.6 and 231.2, respectively.

4.2.3 Silty Sand

Cohesionless silty sand, sandy silt and silt some sand with variable amounts of gravel, cobbles
and boulders were found below the organic deposits. These units were terminated on probable
bedrock between Sta. 26+300 and 27+000 at depths ranging from 1.1 to 3.2 m. Boreholes 117

and 119 terminated in the silt some sand unit at depths ranging from 6.6 to 8.1 m.

The cohesionless units exhibited variable relative density from very loose to very dense. Typically
these soils are in compact to very dense conditions with penetration resistances N-values ranging
from 16 to over 50 blows per 300 mm penetration of the sampler. Particle size distribution charts

of the materials are included in the envelope shown on the enclosed Figure GS-1.

4.2.4 Sand to Silt Till

Localized cohesionless compact to very dense sand to silty sand till containing cobbles and
boulders was encountered below the peat in boreholes 113 and 115 drilled at Sta. 27+000 and
27+100, respectively. Borehole 113 terminated on bedrock at 3.8 m depth and borehole 115
terminated in the glacial till at 6.9 m depth. N-values ranged from 8 to over 50 blows. Particle

size distribution charts of the till are included in the envelope shown on Figure GS-2.

4,25 Bedrock

Bedrock was contacted/inferred at depths ranging from 0.3 to 3.8 m, elevations 228.2 to 233.0
from Sta. 26+300 to 27+000. The bedrock/probable bedrock consisted of weathered shale (Tuff)
that was penetrated up to 1.4 m by augering with difficulty.
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These results correlate well with the previous record of boreholes in Appendix A (boreholes 92-1
to 92-3 and boreholes 5 and 6 show bedrock/probable bedrock at about elevations 228.1 to
232.0).

4.2.6 Groundwater

Groundwater was present in seven of the eleven boreholes drilled on the right side of the highway
(boreholes 105, 107, 109, 113, 115, 117 and 119) at depths ranging from 0.3 to 2.6 m, elevations

230.7 to 237.5. The water level is expected to vary seasonally.

4.3 Sta. 26+300 to 27+300 (Left)
Boreholes 104, 106, 106A, 108, 110, 112. 114. 116, 118, 120 and 121

4.3.1 Fill

Fill units comprising mixed silty sand, sandy silt, topsoil, rock fragments, cobbles and boulders
were encountered at the surface in boreholes 104, 106 and 106A drilled between Sta. 26+500
and Sta. 26+600. The thickness of the fill varied from 600 mm to 1.6 m in the boreholes. The fill
extended to the 0.6 m termination depth of borehole 106A, where the borehole found the top of
the bedrock which resulted from excavation of the rock outcrop previously present to the west of
the ANSI site.

4.3.2 Topsoil/Peat

Topsoil units were typically encountered at the surface of the boreholes drilled between
Sta. 26+700 and 27+300. The topsoil layers are 200 to 500 mm thick. The topsoil encountered in
borehole 108 (Sta. 26+700) which was advanced from the top of the existing rock outcrop was
mixed with cobbles and boulders. Borehole 121, drilled at Sta. 27+400 (100 m east of the high fill

section to be investigated) encountered a 1.8 m thick layer of peat extending to elevation 236.9.

4.3.3 Silty Sand/Sandy Silt/Silt

Units of cohesionless silty sand, sandy silt and silt some sand were encountered in the boreholes
drilled at and east of Sta. 26+800. These soils extended to 1.4 to 6.6 m in boreholes 110 to 121.
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Boreholes 118 and 121 were terminated in these soils at their common termination depth of
6.6 m. The soils were in a compact to dense condition based on N-values ranging from 15 to over
50 blows. The particle size distribution charts of representative samples were included in the

particle size envelope shown on Figure GS-1.

4.3.4 Sand/Silty Sand Till

Discontinuous 0.9 to 2.2 m thick deposits of compact to very dense sand to silty sand till
containing cobbles and boulders were found in boreholes 104 and 106 and also in boreholes 114
and 116 and extended to 2.7 to 4.4 m mantling the bedrock. The N-values ranged from 17 to over

50 blows. Grain size distribution charts were included in the envelope shown on Figure GS-2.

The soil stratigraphy encountered in the current subsurface exploration are generally consistent
with the findings of previous boreholes drilled by others near the location of the section of

embankment investigated.

4.3.5 Bedrock

Bedrock was contacted/inferred in all boreholes drilled along the north side of the highway except
boreholes 118 and 121 at depths ranging from 0.5 to 4.4 m, elevations 233.2 to 256.3 from
Sta. 26+300 to 27+000. The bedrock surface is deeper than 6.6 m, elevations 234.8 and 232.1 in
boreholes 118 and 121, respectively. The boreholes did not penetrate the bedrock, which was

inferred by refusal to augering.

The results of the previous investigations carried out from the top of the existing highway platform
between Stations 26+600 and 26+650 (boreholes 1 to 4 attached in Appendix A) also revealed
bedrock at similar levels of 1.0 to 2.3 m depths, elevations 243.1 to 244.1. These boreholes
penetrated into the bedrock 2.4 to 6.9 m. The measured RQD values indicated that the bedrock

has generally a fair to excellent quality.

A prominent bedrock outcrop comprising an exposed near vertical rock face and is designated an
ANSI site is present between approximate Stations 26+600 and 26+740 (140 m long exposed
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face), to the east of the entrance to the Terry Fox Scenic Lookout site. Borehole 108 put down at
the top of the site encountered 0.5 m of topsoil cover on the bedrock surface that was at about
elevation 256.3 in the borehole. The estimated difference in elevation from the bedrock surface to

the road surface was about 10.0 m.

The bedrock/probable bedrock penetrated in this investigation other than the ANSI site consisted
of black weathered shale that the previous investigations classified as a Tuff. According to the

previous investigations, the upper zone Tuff bedrock mantles an Iron Chert Formation.

4.3.6 Groundwater

Groundwater was present at about 2.1 m, elevation 244.1 in borehole 106 drilled east of the Terry
Fox Scenic Lookout entrance road. Boreholes 114, 116, 118, 120 and 121 drilled on the left side
of the highway east of the ANSI site encountered groundwater during and upon completion of
drilling at depths ranging from 1.2 to 4.3 m, elevations 236.0 to 237.8. The water level will vary

seasonally and with rainfall patterns.

5. MISCELLANEOUS

Mr. F. Portela carried out the subsurface investigation under the supervision and direction of

Mr. C.M. P. Nascimento, P. Eng., Senior Project Engineer. DST Inc. supplied the drilling equipment.

Mr. C. M. P. Nascimento, P.Eng prepared and Mr. B. R. Gray, MEng, P.Eng. , MTO Designated

Contact reviewed this Preliminary Foundation Investigation Report (Part A).
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6. ENGINEERING RECOMMENDATIONS

This section of the report provides preliminary foundation engineering recommendations regarding
design and comments for construction of the proposed high fill and deep cut along the
Highway 11/17 embankment widening as part of the Highway 11/17 Preliminary Design. The
recommendations are preliminary and based on the results of the limited subsurface investigation
described in the Part A of this report.

The following sections of this report discuss the key issues (embankment stability, preliminary

design and groundwater control) for the proposed preferred alignment of the highway four-laning.

Table 1 contains a list of the standard specifications referenced in this report. All elevations in this

report are in metres.

6.1 High Fill Section

The Highway 11/17 four-laning comprising the high fill section will be located south of the highway
between about Sta. 26+300 to 27+300 on Highway 11/17. According to the preliminary
cross-section drawing provided by Stantec in February 2007, the proposed widening will require
fill heights of 10 to 15 m between the proposed platform grades and the existing ground at the toe
of slopes. The geometry of the additional fill is illustrated on six selected cross-sections provided
by Stantec at Sta. 26+300, 26+500, 26+600, 26+700, 27+000 and 27+300 reproduced on
Drawings B2 and B3. The new embankment platform grades will match the approximate existing

pavement grades, as shown on the reference drawing.
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The findings of the investigation indicate that the construction of the widening alternative to the
north of the existing highway is feasible. The existing fill found between Sta. 26+500 and 26+600
should be removed and replaced with adequately installed rock or earth fill to construct the road
platform. Topsoil and peat typically up to 500 mm thick and locally 1.8 m thick (borehole 121)
encountered along the remaining section investigated should also be removed prior to
constructing the road platform to minimize post-construction settlements and as part of the

geotechnical treatment for the construction of the proposed embankments.

Widening the embankment to the south of the existing highway is also considered feasible. The
condition of the rock fill placed over the south embankment for the original Terry Fox Scenic
Lookout site (Sta. 26+250 to 26+450) and the bouldery waste rockfill placed at the right toe of
slope from about Sta. 26+610 to 26+730 (in front of the ANSI site) should be verified during detail
design. It is anticipated that construction of the widened platform over these areas will require at
least partial removal of the rockfill from previous shoulder widening at the original location of the
Terry Fox Scenic Lookout site and construction of new fill. The up to 800 mm thick peat

encountered at the right toe of slope along the alignment should be removed.

In general, the slope geometry should be designed according to the standard MTO slope
configuration for rockfill embankments (1.25 H to 1V) and 2 m wide benches provided at 10 m
intervals of height (OPSD 202.010). The new rock fill should be placed in accordance with
OPSD 200.020, 201.020, 202.020, SP 206S03 and SP 105S10. The benching procedures
(OPSD 208.010) should be used where applicable. Removal of organic soils is recommended to
minimize construction settlements and avoid creating preferred slip planes under the fill. The

procedure outlined in OPSD 203.030 is recommended for widenings and/or grade changes.

It is anticipated that construction of the embankment widening as recommended will not cause
instability since the existing non-organic soil cover comprises entirely of cohesionless soils in

typically compact to very dense condition.

The earth fill slopes, if employed, should be protected against surface erosion by sodding
(OPSS 571) and suitable vegetation.
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There will be settlements of the embankment fills that are constructed with rockfill or earth fill
materials. The embankments will be up to about 15 m high. The magnitude of the settlement of
these fills depends on the workmanship employed by the contractor. If placed in accordance with
the requirements of SP 206S03 and OPSS 501 (Method A), estimated maximum fill settlements
should be less than 80 to 100 mm. About 50% of the estimated total settlements should be
complete within 1 to 2 months after placement of the fill with the remainder occurring in the long
term due to consolidation of the rockfill. Preloading should be employed to reduce long-term
settlements in particular in areas where existing rockfill found at previous shoulder widenings and
at the toe of slope mentioned previously is not completely removed and recompacted.

The native very dense silty sand and silt to sand till are classified as Type 2 soil according to
Occupational Health and Safety Act (OHSA) (Ontario Regulation 213/91) criteria. The fills and
compact silt sand are classified as Type 3 soils. The excavations should be carried out in
accordance with the soils in the slopes having the highest soil Type number. The need to
excavate flatter side slopes if excessively soft/wet materials or concentrated seepage zones are
encountered locally should be considered.

6.2 Deep Cuts

The approximately 10.5 m deep excavation for construction of the deep cuts on the north side of
the highway at Sta. 26+600 to 26+740 will extend through the exposed rock outcrop. The cut
slopes are expected to be stable at nearly vertical slopes, as inferred from the existing exposed
rock face. The rock face should be inspected by a rock specialist during Detail Design to evaluate
rock fall probability and protection measures.

The rock is classified as Type 1 soil according to the OHSA criteria.
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6.3 Road Protection Considerations

Should construction and traffic staging require traffic adjacent to the excavations it is anticipated
that a suitable roadway protection scheme following SP 105S19 will be required to support the
walls of the excavation and adjacent traffic lanes during construction.

Several protection scheme alternatives such as sheet piling, sheeting supported by rakers or
bracing, cantilever or anchored soldier piles and lagging may be considered. It is noted however
that soldier pile and lagging schemes are not considered adequate where the excavation will be
carried out through embankment sand and gravel fills or native materials in particular under the
groundwater table. For preliminary design purposes the road protection schemes should be
designed for performance level 1b to prevent movement of the existing embankment. The
contractor is responsible for the selection, preparation and performance of a detailed design for
the road protection scheme.

7. SCOPE OF ADDITIONAL FOUNDATION INVESTIGATION

Based on the results of the site review and proposed alignment and required high fills and deep

rock cuts, the recommended additional scope of fieldwork is as follows:

« Additional boreholes should be carried out from the top of existing fill in the original
Terry Fox Scenic Lookout site to evaluate the need to rework or replace the existing
fill.

« The condition of the existing bouldery fill at the waste stockpile at the south toe of
slope between Sta. 26+610 and 26+730 should be investigated with test pits.
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8. CLOSURE

This Preliminary Foundation Design Report (Part B) was prepared by Mr. C. M. P. Nascimento,
P.Eng., Senior Project Engineer and reviewed by Mr. B. R. Gray, MEng, P.Eng., MTO Designated

Contact.

Yours very truly,

Peto MacCallum Ltd.

[P Jurre

C. M. P. Nascimento, P.Eng.,
Senior Foundation Engineer

Lai

Brian R. Gray, MEng, P.Eng.
MTO Designated Contact

CN/BRG:cn-mi
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TABLE 1

LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT

DOCUMENT TITLE DATE
OPSS 501 Construction Specification for Compacting November 2005
OPSS 571 Construction Specification for Sodding November 2001
SP 105510 Construction Specification for Compaction November 2004
SP 105S19 Construction Specification for Protection Systems November 2006
SP 206S03 Construction Specification for Grading November 2006
OPSD 200.020 Earth/Shale Grading — Divided Rural November 2005
OPSD 201.020 Rock Grading-Divided Rural November 2005
OPSD 202.010 Elntzgzifklfntteenrling Using Excess Material on Earth or Rock November 2005
OPSD 202.020 g;?ti)r;gkem(éﬁf for Slope Flattening on Rock or Granular November 2005
OPSD 203.030 Embankment Over Swamps — Existing Slopes Maintained November 2005
OPSD 208.010 Benching of Earth Slopes November 2003
OPSD 3090.100 Foundation Frost Depth for Northern Ontario November 2005
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REGQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A 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

ACHIEVED. AVE

RAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT ( Stmm O.D. 60° CONE ANGLE } DRIVEN 8Y 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

I cy (kPa) 0-12 12 - 25 25-50 | 50-100 | 100 - 200 | >200
VERY SOFT| _SOFT FIRM srieF__|verr stiFe | Haro
ESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[NTBrows/0.3m]] 0 -5 5-10 10-30 [ 30- 50 >50
VERY 100SE| LOOSE | COMPACT | OENSE _|veRr DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVER

MODIFIED RECOVERY:

[ RQD (%) 0-25 25-50 50-75 75 - 90 90 - 100
VERY POOR POOR. FAIR GOOv» EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm| 0.3m - 1m | Im - 3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] wiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK]

Y

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

SUM OF THOSE INTACT CORE PIECES, 100mm<+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 1S:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

$S SPUT SPOON T P THINWALL PISTON m, kpg™!

WS WASH SAMPLE OS OSTERBERG SAMPLE Ce !

S T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1

8 S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY € 1

€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <y mi/y

T W THINWALL OPEN F S FOIL SAMPLE H m

FV FIELD VANE T, 1
STRESS AND STRAIN 1} %

v, kfo  PORE WATER PRESSURE gyo kPa

3 1. “PORE PRESSURE RATIO 9 kpa

4 kpa TOTAL ‘NORMAL STRESS T, kpa

o’ “ ke EFFECTIVE NORMAL STRESS < kpa

T kpa SHEAR STRESS ! -*

0, .00, kPa  PRINCIPAL STRESSES <y kea

€ % LINEAR STRAIN by =*

€ €, €, % PRINCIPAL STRAINS A kpa

E kpa MODULUS OF LINEAR DEFORMATION T, kPa

G kPa MODULUS OF SHEAR DEFORMATION s 1

n 1 COEFFICIENT OF FRICTION '

PHYSICAL PROPERTIES OF SOIL

£ kg/m° DENSITY OF SOLID PARTICLES n 1, %  POROSITY

75 kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1,%  WATER CONTENT

9 kg/m’ DENSITY OF WATER S, % DEGREE OF SATURATION

Y,  kN/m' UNIT WEIGHT OF WATER w % uouib umiT

P kg/m® DENSITY OF SOIL wp % PLASTIC LIMIT

Y  kN/m' UNIT WEIGHT OF SOIL wg % SHRINKAGE LIMIT

fé kg/m’ DENSITY OF DRY SOOIt Ip % PLASTICITY INDEX = W - Wp

Y, kn/m® UNIT WEIGHT OF DRY SOIL Wak.

d I 1 LIGUIDITY INDEX = —

Bor kg/m® DENSITY OF SATURATED SOW PwL —w

Yat kN/m® UNIT WEIGHT OF SATURATED SOIL e ! SONBIIENEY HOEAS Ip

P kg/m® DENSITY OF SUBMERGED SOIL DTPL DRIER THAN PLASTIC LIMIT

Y’ kN/m® UNIT; WEIGHT OF SUBMERGED SOIL APL ABOUT PLASTIC LIMIT

e 1,% VOID RATIO WTPL WETTER THAN PLASTIC LIMIT

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH .
EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH
[

SENSITIVITY = —%
Tr

€mox 1+%  VOID RATIO IN LOOSEST STATE
€min %  VOID RATIO IN oeéusesr seure
o ! DENSITY INDEX =~e-r'£§:—:e-r-n—i;
) mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q  m%/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i l HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE



@ o en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 101 1 of 1 METRIC
Co-ords: 5 371 930 N; 366 225 E
G.W.P._ 334-94-00 LOCATION Sta. 26+300, o/s 80m Rt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 14, 2005 CHECKED BY
SOIL PROFILE SAMPLES | o W (RN D L G ENETRATION
@ 2 pLasTic NATURAL |\ = REMARKS
= 2 o LMt MOISTURE 1 L 2
= w | <E| o 20 40 60 80 100 CONTENT z 9
9 g u (32| z L L L " w w, | 5% | cransize
o | gl ¥ 3 25 O [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| s < 2z [ —_— DISTRIBUTION
DEPTH 2|3 T > 356 < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
234.1| Ground Surface * v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| peat, fine fibrous ~< 1 as 234 Top 25cm
Black ::: frozen
233.2 T~
0.9 ~Z
233.0| Silty_sand, ) ]] 2 |SS| 45 233
1.1|\organic inclusions
A feoks K 3 | SS [50/10:
232.3 Black S| g e bedrock, Cl
1.8| End of borehole

Refusal on bedrock

* Borehole dry on _ .
completion of drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:28:42 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 102 1 of 1 METRIC
Co-ords: 5 371 965 N; 366 326 E
G.W.P._ 334-94-00 LOCATION Sta. 26+400, o/s 70m Rt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 14, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 W |RESISTANCE PLOT = NATURAL | remars
Wyl 3 PLASTIC pflcriRe LiQub| &
= n |L8| & 20 40 60 80 100 LMIT - content  UMIT| 5 © &
9 g u (32| z L L L " w w | 5% | cransize
ELEV 18 g 2 |25| 2 [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 3 g < | O UNCONFINED + FIELD VANE v %)
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
232.9| Ground Surface * v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 Topsoil ~Z 1 |as . Top 20cm
3| Black Shale bedrock, frozen
weathered
2 | ss [sos18c 232
231.2 3 | SS |[65/18ci
1.7] End of borehole

Refusal on probable bedrock

Borehole redrilled 1.5m
north _and obtained refusal
at 0.3m depth.

* Borehole dry on _
completion of drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:28:57 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 103 1 of 1 METRIC
Co-ords: 5 371 998 N; 366 426 E
G.W.P._ 334-94-00 LOCATION Sta. 26+500, o/s 70m Rt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 14, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 W |RESISTANCE PLOT NATURAL _ | remarks
eyl < pLASTIC B b iRE  LIQUID e
Ez| 9 LMIT T E &
= n <35 » 20 40 60 80 100 CONTENT Z 9
9 g u (32| z L L L " w w | 5% | cransize
ELEV lalg 2 | 22| 2 |SHEARSTRENGTH kPa —_——o——— DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 3 g < | O UNCONFINED + FIELD VANE v %)
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
231.8| Ground Surface * v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| peat, fine fibrous ~Z 1 | as ¥Op 30cm
~ - rozen
231.2 Dark brown T~
0.6 Blacﬁ Shgle bedrock 231
weathere o |ss| 73
230.1 3 | SS [50/5¢cm
1.7] End of borehole

Refusal on bedrock

* Borehole dry on _ .
completion of drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:12 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 104 1 of 1 METRIC
Co-ords: 5 372 090 N; 366 388 E
G.W.P._ 334-94-00 LOCATION Sta. 26+497, o/s 30m Lt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F._P.
DATUM _Geodetic DATE December 16, 2005 CHECKED BY
SOIL PROFILE SAMPLES | o W (RN D L G ENETRATION
& 2 pLasTic NATURAL | 100 - REMARKS
E2| o Pie'C MoISTURE [ A
= n <35 » 20 40 60 80 100 CONTENT Z 9
9 g u (32| z L L L " w w | D% | GRANSIZE
a|lgp|¥ o 25 O |SHEAR STRENGTH kPa 2
ELEV. DESCRIPTION ElsS| s < 28| E ——o0—— DISTRIBUTION
DEPTH <|3 T > 38| < |0 UNCONFINED + FIELD VANE Y %)
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
w

249.1| Ground Surface * 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL

0.0 Mixed sandy silt and S|Ity 249
sand, ?ravel cobble:
topSOI 1 | AS -
Compact Bark Wet
rown 2 |ss| 10 q
(FILL) 248
247.5
1.6 silty sand, [T1] 3 |ss| 17 o 24 43 30 3
trace clay, some gravel, | 4
cobbles, boulders 4 |o
1 247
¢ompact ~ Brown et < |+ [ [ 5S [3070¢m
246.4 o| [
> (TILL)

End of borehole
Refusal on probable bedrock

Samgler boun0|ng on boulder
2m depth

* Borehole dry on _
completion of drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:15 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
O@Transportatlon Peto Maﬂcallllm ltd
tari
ntarto Foundation Design
RECORD OF BOREHOLE No 105 1 of 1 METRIC
Co-ords: 5 372 050 N; 366 518 E
G.W.P.__334-94-00 LOCATION Sta. 26+600, o/s 58.5m Rt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F._P.
DATUM _Geodetic DATE December 14, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT
NATURAL REMARKS
gl & i PLASTIC i disTuRe  LIQUD| £ A
= w | <E| o 20 40 60 80 100 CONTENT z Q9
9 g u (32| z L L L " w w | 5% | cransize
o | gl ¥ 3 25 O [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| s < 2z E L DISTRIBUTION
DEPTH 2|3 T > 3o < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
232.4| Ground Surface v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| peat, fine fibrous ~Z 1 | as Pp 25¢cm
~ - rozen
231.8 Loose Black it !* 2* 232
0.6 sandy_silt, trace gravel 1
organics A
Very Brown Wet J 2|ss 2
loose 231
Shale inclusions, 3
cobbles and boulders ] 3 |SS| 16 o
Compact
to dense ‘
4 4 | SS 50/15cm 230
229.3
3.1] End of borehole

Refusal on probable bedrock

* 2005 12 14

Y Water level observed
= during drilling
Y \Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:16 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

o
ntario Foundation Design
RECORD OF BOREHOLE No 106 1 of 1 METRIC
Co-ords: 5 372 108 N; 366 436 E
G.W.P._ 334-94-00 LOCATION Sta. 26+550, o/s 30m Lt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 16, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |DERAMIC CONE FE
£, g — pLasTic MURAL Liquif | REMARKS
= n |L8| & 20 40 60 80 100 LM CONTENT Tz 0 &
9 g u (32| z L L L " w w | 5% | cransize
ELEV lalg 2 | 22| 2 |SHEARSTRENGTH kPa —_——o——— DISTRIBUTION
DEPTH DESCRIPTION S(3|&| 5 |38 < |0 UNCONFINED  + FIELD VANE Y )
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
246.2| Ground Surface v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Mixed sandy silt and silt
sand,_?ravgl, cobbles, Y 246 Rgzgﬁcm
topsoi 1 | AS -
Compact Bark Wet
) 2 |ss| 13 4
245
244 .7
1.5] sand and silt, [ [*
trace to with gravel, ‘43 |SS| 24 o 21 .45 29 5
Era(l:g clay, cobbles and & |v vy
oulders A
) A 244
Compact Grey Moist Wil
*[|4 4 | SS 47
(TILL) Wl o °
el |of 243
iR 5 |SS 58 o 21 46 29 4
242.5 qe| |of
3.7] End of borehole

Refusal on probable bedrock

* 2005 12 16

¥ \Water level observed
= during drilling
¥y Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:19 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No 106A 1 of 1 METRIC
Co-ords: 5 372 129 N; 366 480 E
G.W.P.  334-94-00 LOCATION Sta. 26+600, o/s 30m Lt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 16, 2005 CHECKED BY

SOIL PROFILE DYNAMIC CONE PENETRATION

w
SAMPLES x 2 RESISTANCE PLOT pLasTIc NATURAL 0/ - REMARKS
2] 9o umit MOISTURE . “yrl £ & 8
= n <35 » 20 40 60 80 100 CONTENT Z 9
=Rl w (22| =z L L L L L We w w | 54 | cransize
ELEV - 3 2 5| © [SHEAR STRENGTH kPa
—_— DESCRIPTION | S| S < z 2 £ —_———— DISTRIBUTION
DEPTH | 3|F > 38| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
247.0| Ground Surface * u 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0

Mixture of rock fragments
cobbles, boulders, topsoi

End of borehole
Refusal on probable bedrock

Notes:

Borehole moved to two
locations about 1.5m apart,
and refusal at 0.6m depth
was obtained.

Boreholes drilled in area
of previously removed
bedrock outcrop.

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:31:14 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 107 1 of 1 METRIC
Co-ords: 5 372 098 N; 366 611 E
G.W.P._ 334-94-00 LOCATION Sta. 26+700, o/s 58.5m Rt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F._P.
DATUM _Geodetic DATE December 14, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 w | RESISTANCE PLOT NATURAL | remars
i < PLASTIC LIQUID
=2 O Pie'C MoISTURE [ A
= n <35 » 20 40 60 80 100 CONTENT Z 9
9 g u (32| z L L L " w w | 5% | cransize
a|lgp|¥ o 25 O [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| s < ZZ| E —0— DISTRIBUTION
DEPTH g3 T > 38| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
231.4| Ground Surface v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| Peat, fine fibrous =~ =
Black =t - 231
230.6 x> Y
0.8] sand and silt, trace clay, il
trace gravel, cobbles Y of o 2 |SS 76 9
Dense Brown Moist o| o 230
to to
very dense wet "] 3 |ss| 48
Wl 229
o[ lof 4 |SS 46 o 5 45 48 2
228.2 o[ o/ | 5 | SS |60/15cn
3.2] End of borehole

Refusal on probable bedrock

* 2005 12 14

Y Water level observed
= during drilling
Y \Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:21 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 108 1 of 1 METRIC
Co-ords: 5 372 175 N; 366 567 E
G.W.P._ 334-94-00 LOCATION Sta. 26+700, o/s 30m Lt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Test pit and Manual Sampling COMPILED BY F._P.
DATUM _Geodetic DATE December 16, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w AL ANGE PLOT ATURAL REMARKS
w < PLASTIC LIQUID =
E2| o PLASTIC moisTure MQUIDI - T A
5 n <35 » 20 40 60 80 100 CONTENT Z 9
Slg w | 2E| z . . . . ! W w w | 54 | cransize
a|lgp|¥ o 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION El2|e 2 zo| £ —o———i DISTRIBUTION
DEPTH <3| F > 38| < |o UNCONFINED + FIELD VANE Y %)
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
256.8| Ground Surface * v 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0 Topsoil N T
cobbles’and boulders ~Z op_20cm
256.3 S~ frozen
0.5

DE[K E[$WD Moist
End of borehole

Refusal on probable bedrock

* Borehole dry on _ .
completion of drilling

Notes:
Borehole moved 1.5m West,
refusal at 0.6m

Borehole moved 1.5m East,
refusal at 0.6m

Boreholes drilled on top of
bedrock outcrop.

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:22 AM 7 5. Numbers refer ¢
4+, x Yumbersrelerio 5 (%) STRAIN AT FAILURE
Sensitivity

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 109 1 of 1 METRIC
Co-ords: 5 372 156 N; 366 692 E
G.W.P.__334-94-00 LOCATION Sta. 26+798.5, o/s 48.8m Rt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 14, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
ol § PLASTIC moisTure MQUIDI - T A
= w | <E| o 20 40 60 80 100 CONTENT z Q9
9 g u (32| z L L L " w w | 5% | cransize
o | gl ¥ 3 25 O [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| s < 2z E L DISTRIBUTION
DEPTH 2|3 T > 3o < | O UNCONFINED + FIELD VANE Y %)
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
232.4| Ground Surface v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 peat, fine fibrous N . = T
i L~ _ vy op 30cm
3 Black T L | AS 232 frozen
Sand and silt, uily
trace clay, trace gravel, of |o
cobbles and boulders o ol
Dense Brown Wet uly
to o| |of
very dense | [o ~ 231
2306 .| .| 2 [SSB0715c
1.8| Probable Shale bedrock,
weathered
229.8 230
2.6| End of borehole

Refusal on probable bedrock

* 2005 12 14

¥ \Water level observed
= during drilling

Yy \Water level measured
= after drilling

Note:

Refusal encountered at _
original borehole location
at 0.3m depth, borehole
moved 1.5m westerly.

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:23 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

o
ntario Foundation Design
RECORD OF BOREHOLE No 110 1 of 1 METRIC
Co-ords: 5 372 223 N; 366 654 E
G.W.P._ 334-94-00 LOCATION Sta. 26+797, o/s 30m Lt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F._P.
DATUM _Geodetic DATE December 14, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |DERAMIC CONE FE
£, g — pLasTic MTURAL Liquif | REMARKS
= n |L8| & 20 40 60 80 100 LM CONTENT Tz 0 &
9 g u (32| z L L L " w w | 5% | cransize
a|lgp|¥ o 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION - z z2| E —o———i DISTRIBUTION
DEPTH <|3 T > 38| < |o UNCONFINED + FIELD VANE Y %)
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
237.7| Ground Surface * v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| sand and silt, with gravel, [[ Too 25
trace clay, cobbles ol 1 | A _ op_2Z>cm
organics Yrclusions o| o S frozen
Dense Brown Wet _'. 237
o[ o] 2 | SS 49
236.3 ....
1.4] End of borehole

Refusal on probable bedrock

* Borehole dry on _
completion of drilling

Note:
Borehole moved 3m south due
to slope of ground

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:24 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 111 1 of 1 METRIC
Co-ords: 5 372 213 N; 366 776 E
G.W.P.  334-94-00 LOCATION Sta. 26+900, o/s 43m Rt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F._P.
DATUM _Geodetic DATE December 14, 2005 CHECKED BY
SOIL PROFILE SAMPLES | o W (RN D L G ENETRATION
@ 3 pLasTic NATURAL |\ = REMARKS
=21 o Lmir - MOISTURE “jgir| £ &
= w | <E| o 20 40 60 80 100 CONTENT z Q9
9 g u (32| z L L L " w w | 5% | cransize
o | gl ¥ 3 25 O [SHEAR STRENGTH kPa
ELEV DESCRIPTION E|l 2| s < z 9 = —_——— DISTRIBUTION
DEPTH 2|3 T > 356 < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
234.0| Ground Surface * v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| peat, fine fibrous ~Z 1 | as Top 25cm
3 Black T T frozen
Sand and silt, uily
trace clay, trace gravel, of |o
cobbles and boulders o ol
2 | AS - 233
Dense Brown Moist uly
to o |&f
very dense o [0
s| off 3 | SS B0O/15c
o |o 232
231.5 s| |/ 4 | SS |30/5cm
2.5

End of borehole
Refusal on probable bedrock

* Borehole dry on _ .
completion of drilling

Note:
Borehole moved 1.5m north,
auger refusal at 2.3m

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:24 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . i
Foundation Design

RECORD OF BOREHOLE No 112 1 of 1 METRIC
Co-ords: 5 372 276 N; 366 739 E
G.W.P._ 334-94-00 LOCATION Sta. 26+900, o/s 30m Lt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 15, 2005 CHECKED BY
SOIL PROFILE SAMPLES | o W (RN D L G ENETRATION
& 2 pLasTic NATURAL | 100 - REMARKS
= 2 o LMIT  MOISTURE W =z &
5 n g % %] 2|0 4|0 6|0 8.0 190 CONTENT z t_a
2| 8|lw| 3 |25| 8 [SHEARSTRENGTHKP " " wo| 25 | GRANSIZE
_ELEV_ DESCRIPTION clele| 2 |z8| E a —o———— DISTRIBUTION
DEPTH <3 r > | 38| < |© UNCONFINED + FIELD VANE Y %)
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
239.0| Ground Surface * v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 Topsoil I~z Top 20cm
3 %and an? sil%, : T frozen
race clay, trace gravel, o o _
cobbles a%d boulde%s of | 1ias
Very Brown Moist ° 238
dense uly
* 1l 2 |ss 55 o 3 42 52 3
o |o 237
® [ 3 | SS [50/15c
236.3 o] |
2.7| End of borehole

Refusal on probable bedrock

* Borehole dry on _
completion of drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:26 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 113 1 of 1 METRIC
Co-ords: 5 372 272 N; 366 857 E
G.W.P._ 334-94-00 LOCATION Sta. 27+000, o/s 33m Rt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F._P.
DATUM _Geodetic DATE December 13, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w | RESISTANCE PLOT NATURAL | remars
ol § PLASTIC moisTure MQUIDI - T A
= w | <E| o 20 40 60 80 100 CONTENT z Q9
9 g u (32| z L L L " w w | 5% | cransize
a|lgp|¥ o 25 O [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| s < ZZ| E ——o— DISTRIBUTION
DEPTH <3 T > 38| < |© UNCONFINED + FIELD VANE v %)
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
234.6| Ground Surface . 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0| peat, fine fibrous, cobbles [<<
and boulders ~T11|as| - Febzan "
Dark brown N 234
233.4 e v
1.2] silt and sand, ils
trace t(l) with Eel\vel, f‘ i 233
trace clay, cobbles ..‘ > |ss| 19
Compact Grey Wet
to dense Nl
(TILL) o| o
o'l 3 | SS 38 232
’l,I".[_4_| SS [2070cm
230.8 q° | 231
3.8| End of borehole

Refusal on probable bedrock

Samgler bouncing on boulder
at 3.0m depth.

* 2005 12 13

¥ \Water level observed
= during drilling
Yy \Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:26 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 114 1 of 1 METRIC
Co-ords: 5 372 327 N; 366 826 E
G.W.P._ 334-94-00 LOCATION Sta. 27+000, o/s 30m Lt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F._P.
DATUM _Geodetic DATE December 15, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w AL ANGE PLOT ATURAL | rewarks
we, | = PLASTIC LIQUID
fz| 9 umr  MOISTURE “pyrl £ &
5 n <35 » 20 40 60 80 100 CONTENT Z 9
Slg w | 2E| z . . ! . ! e w w | 54 | cransize
a|lgp|¥ o 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION - z z2| E —_——o— DISTRIBUTION
DEPTH <|3 T > 38| < |o UNCONFINED + FIELD VANE Y %)
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
237.6| Ground Surface v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 Topsoil I~z Top 30cm
3| sand and silt, trace gravel [7[° frozen
trace clay, cobbles * | 237
Dense Brown Moist ...
to wet 1 |AS| - N
| o v
236
2 |SS 47
s |» 235
234.6 L
3.0 %and, with silt .
race clay, trace gravel,
cobbles Y 9 3 |ss 62
Very Grey Wet 234
dense
4 | SS |30/15c
(TILL)
233.2
4.4] End of borehole

Refusal on probable bedrock

* 2005 12 15

Yy \Water level measured
= after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:27 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No 115 1 of 1 METRIC
Co-ords: 5 372 324 N; 366 942 E
G.W.P._ 334-94-00 LOCATION Sta. 27+100, o/s 32m Rt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 13, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESiSTANCE PLOT — NATURAL | Remarks
i puasTic phctiRe LQub| &
5 n |23| 8 20 40 60 80 100 [|UMT  content UMT| 5 O &
o & w|3E| z ! . : . . e w w | 54 | cransize
a|lgp|¥ o 25 O [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| s < Z2| E ——0—— DISTRIBUTION
DEPTH <|3 T > 38| < |o UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
236.6| Ground Surface v 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0 peat, amorphous =~ Top 25cm
Dark brown ~= LIAs| - frozen
::: 236
235.6 ~1 5 lss| 150
1.0 silty sand, "l [* *
trace to some gravel, u
trace clay, cobbles and 4 |o v
boulders ol ol 235
Compact ~ Brown et “pr| 3 |SS| 8 9 7 6130 2
o of o]
grey A
(TILL)
s 4 | SS 29 234 o
Dense Grey  Moist ol lf] 5 |ss| a7 o 15 46 37 2
very dense _4',.' 233
A1 L6 _| SS [20/8cm
1 1o
LTSS [z075cn 232
: ! 231
| o
1. T8 SS [5078¢cm
230
229.7 | lJ 9 [SS[50/8cm
6.9| End of borehole

Sampler bouncing on cobbles
from 3.8m depth:

* 2005 12 13

¥  \Water level observed
= during drilling
¥y Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:30 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 116 1 of 1 METRIC
Co-ords: 5 372 377 N; 366 911 E
G.W.P.  334-94-00 LOCATION Sta. 27+100, o/s 30m Lt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F._P.
DATUM _Geodetic DATE December 15, 2005 CHECKED BY

SOIL PROFILE DYNAMIC CONE PENETRATION

SAMPLES | o W |RESISTANCE PLOT NATURAL REMARKS
i} P4 PLASTIC LIQUID =
=2 O Pie'C MoISTURE [ A
= n <35 » 20 40 60 80 100 CONTENT Z 9
=Rl w (22| =z L L L L L We w w | 54 | cransize
ELEV o o E i} [a] a) o SHEAR STRENGTH kPa
— DESCRIPTION == < Z2| E ——0—— DISTRIBUTION
DEPTH g3 r > 38| < |© UNCONFINED + FIELD VANE Y %)
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
240.7| Ground Surface v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 Topsoil I~z Pp 32cm
3| sand and silt to il rozen
Silt with sand, trace clay, * 1’ 1 | AS -
trace gravel, cobbles of |o 240
Compact  Brown Moist _'.' 2 |Sss| 17
of o]
| o
* ] 3 |ss 26 239 o
| o
238.6 ang
2.1| sand to silty sand '.'
with gravel 411 4 [ ss [porsci o
Cgmpact Brown M%i)st of |a] v 238
very dense wet 9 [
(TILL dl| 5 [ss| 27 3
| o]
wlly 237
ol. o]
LT 6 [ss [sazasc
236.4 el o
4.3| End of borehole

Refusal on probable bedrock

* 2005 12 15

Water level measured
= after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:49 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No 117 1 of 1 METRIC
Co-ords: 5 372 376 N; 367 028 E
G.W.P.  334-94-00 LOCATION Sta. 27+200, o/s 30m Rt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 13, 2005 CHECKED BY
SOIL PROFILE SAMPLES | o W (RN D L G ENETRATION
@ 3 pLasTIC NATURAL (0,0 = REMARKS
2 MOISTURE - T
= <z| g 20 40 60 80 100 [LM T S0 &
5 %) £5 a { ! ! ( : CONTENT z 9
il u El z W w w | > g GRAIN SIZE
ELEV o | gl ¥ 3 25 O [SHEAR STRENGTH kPa
DESCRIPTION 2% < z 9 = —_——— DISTRIBUTION
DEPTH g3 z > 3o < | O UNCONFINED + FIELD VANE Y )
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
240.1| Ground Surface v 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0[ Topsoil ~< L lasl - 240 Top 25cm
239.6 S~ frozen
0.5] sand to siltg sand, *
cobbles and boulders .
Dense Brown Moist 2 |ss| %2 239 °
to to *
very dense wet J
* 3 | SS B1/27cn
*
- Y| 238
4 [ss| 55 N o
L p 4
237.1
3.0| silt, some sand 237
trace clay 5 |ss| 34 o
Dense Brown Wet
6 | SS 30 236 e 0 23 75 2
Compact Grey 7 |ss 16 o
235
_— — — 234
Dense 8 [ss| 41 o 0 26 72 2
233.5
6.6] End of borehole

Note:

Borehole refusal obtained
at 1.7m at original
location on probable
boulder.

Borehole moved 1.5m
southerly and continued
from new” location.

* 2005 12 13

Y Water level observed
= during drilling

¥ \Water level measured
= after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:29:58 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No 118 1 of 1 METRIC
Co-ords: 5 372 427 N; 366 997 E
G.W.P.__334-94-00 LOCATION Sta. 27+200, o/s 30m Lt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 15, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
G, 2 RESISTANCEPLOT — pLASTIC NATURAL | 10yp £ REMARKS
fz| 9 umiT - MOISTURE T ES &
= n <35 » 20 40 60 80 100 CONTENT Z 9
9 g u (32| z L L L " w w | 5% | cransize
o | gl ¥ 3 25 O [SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| s < 2z E L DISTRIBUTION
DEPTH 2|3 T > 3o < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
241.4| Ground Surface v 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0] Topsoil _ ~ Top 25cm
0.2 sand to silty sand, ¢ 241 frozen
cobbles
41 1 |AS -
Compact  Brown Moist .
2 |SS 15
. 240
413 |SS 17
- — 1 239
Dense 4 | SS 44
Compact Wet o
p 5[ss| 20 238
6 | SS 16
237.1 1 v*
4.3| silt some sand, 237
trace gravel, trace clay
Compact Brown Wet 7 |Ss 17 !‘
to to
dense grey
236
8 | SS 35
234.8 235
6.6] End of borehole

* 2005 12 15

Y Water level observed
= during drilling
¥ \Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:30:00 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No 119 1 of 1 METRIC
Co-ords: 5 372 426 N; 367 114 E
G.W.P.  334-94-00 LOCATION Sta. 27+300, o/s 31m Rt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 13, 2005 CHECKED BY

SOIL PROFILE DYNAMIC CONE PENETRATION

SAMPLES | o Y |RESISTANCE PLOT NATURAL o | RrEmARKs
ol = PLASTIC LIQUID
fz| 9 umr  MOISTURE “pyrl £ &
5 n <35 » 20 40 60 80 100 CONTENT Z 9
S|l ¥ |2E| 2z ! . : . . e w w | 54 | cransize
ELEV o o o i} [a] a) o SHEAR STRENGTH kPa
—_ DESCRIPTION clsl=] £ |53z & — DISTRIBUTION
DEPTH N EIRE > 38| < |o UNCONFINED + FIELD VANE Y %)
sl = Z |Z°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
238.5| Ground Surface v 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0| Peat, fine fibrous =~
~Z1 1 |As| -
Black o~ | 238
‘\/\J -
=12 |ss| 1
~x 237
—~ 325
>~ 3 [ss| 1
- v
236.0 7 236
2.5 sand, some silt **|4|ss| 5 b 5 78 15 2
trace gravel, trace clay e
.
235.4| compact Grey Wet
3.1] Silt, some sand,
trace clay 5(Ss| 18 o
235
Compact Grey Wet
Dense 6 |ss| 49 o
to
very dense
234
7 | SS 54 o 0 16 81 3
233
8 | SS 34 ¢
232
231
9 |SS 66 [e] 0 18 80 2
230.4
8.1

End of borehole

* 2005 12 13

¥ \Water level observed
= during drilling
Yy \Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:30:20 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No 120 1 of 1 METRIC
Co-ords: 5 372 478 N; 367 084 E
G.W.P._ 334-94-00 LOCATION Sta. 27+300, o/s 30m Lt. ORIGINATED BY F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 15, 2005 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESl NG PLOT
E ol = — pLasTic MURAL Liuif | REMARKS
= n |23 8 20 40 60 8 100 |UM CONTENT Tz 0 &
9 g u (32| z L L L " w w, | 5% | cransize
ELEV Cla o 2 [23]| 2 [SHEARSTRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION g 3|z > 3 g < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
238.7| Ground Surface v 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0] silty_sand, trace gravel, *
tops%)/i 1 9 | Rgzgﬁzm
238.0 Brown Moist A 1 |AS - 238
0.7] sand, trace silt, °
trace gravel * % 2]|SS 20 o 6 84 (10
Compact Brown Moist . o . s
- p AvA
Wet « 43 [ss| 22 237 o
°°l 4|ss| 15
236
235.7
3.0| sandy silt, L
trace clay, trace gravel Ll 5 [ss| 22 o 7 31 56 6
Compact Brown Wet
234.9 9 235
3.8| End of borehole

Refusal on boulders/cobbles

* 2005 12 15

Y  \Water level observed
= during drilling
¥y \Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 1:13:34 PM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ o en Peto MacCallum Ltd

Ontario . .
Foundation Design

RECORD OF BOREHOLE No 121 1 of 1 METRIC
Co-ords: 5 372 529 N; 367 170 E
G.W.P.  334-94-00 LOCATION Sta. 27+400, o/s 30m Lt. ORIGINATED BY _F.P.
DIST Thunder Bay HWY 11/17 BOREHOLE TYPE Continuous Flight Hollow Stem Augers COMPILED BY F.P.
DATUM _Geodetic DATE December 16, 2005 CHECKED BY

SOIL PROFILE DYNAMIC CONE PENETRATION

SAMPLES | o W |RESISTANCE PLOT NATURAL REMARKS
[T P4 PLASTIC LIQUID =
fz| 9 umiT - MOISTURE T ES &
5 n <35 » 20 40 60 80 100 CONTENT Z 9
9| x w =2l z 1 1 1 L L W w w, ou GRAIN SIZE
o8|y 3 25| © [SHEAR STRENGTH kPa i - e
ELEV. DESCRIPTION Flg]¢ z z9| £ —0— DISTRIBUTION
DEPTH g3 T > 38| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
238.7| Ground Surface v 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 Peat, amorphous =~
~~1 1 | AS -
Black >~
o~ | 238
~<12|ss| 1 ¥
236.9 =~ 237
- g 3 |SS 2
1.8| sand, trace silt, _ N
trace gravel, organic e e
inclusions )
\I/ery Grey Wet _'_' 4 | SS 16 "
oose h A 236
to . o
compact o
235.4 i
3.3| sand and silt, T 5 |SS| 12
trace gravel, cobbles N
o| [ 235
Dense Grey Wet o| ol
LT 6 |ss| 31
o o]
of ol
Very dense LT 7 | ss [sos15c 234
of ol
o o
of |of
233
o o
of o
* [+ 8 [SS 34

6.6] End of borehole

* 2005 12 16

Y Water level observed
= during drilling
¥ \Water level measured

after drilling

ON_MOT VER3 05TF040.GPJ ON_MOT.GDT 1/19/2006 9:31:03 AM
+7 ><5 . Numbers refer to

0,
Sensitivity 5 (%) STRAIN AT FAILURE

10



METRIC cor v

5 RND/OR MILLMETRES " DNLESS
¥ v i S OTHERWISE SHOWN. . STATIONS GWP No 334-94-00
s IN KILOMETRES + METRES
— , BT\ G A T A g HIGHWAY 11/17 SHEET
/ ' %5 — y \\ e~ 2% A %’ 73 AN N f Y ”5> HIGHFILL/DEEP CUT AREA
S SOCGRERAT [ s NV TN g 3 L Ry, BOREHOLE LOCATIONS

. ' QO Oblg ‘ 3 ©
(Legend Continued)\% ' & A ° \ 1 ] i 1-569 | D EF;\II;PSC]?EC ut > (@L) % mcall”m ltd

CONSULTING ENGINEERS

CO—ORDINATES _ \ ) b . e ‘ 9 d
BH No | ELEVATION "NGRTHINGS | EASTINGS _— \ = = s / :
y ) > 26 ‘ DISTRICT OF =X
X 4 o i 0
7x - ») 2o 23

114 237.6 |5 372 327 | 366 826
S | : THUNDER BAY
115 236.6 |5 372 324 | 366 942 =N S - (= 66608 x: 26+700
1186 240.7 |5 372 377 | 366 911 A — 0 / '—VD CITY OF
17 2401 |5 372 376 | 367 028 B . N 2/) \ THUNDER  BAY
118 2414 |5 372 427 | 366 997 = I rs 5 : e BH 108 7
119 2385 |5 372 426 | 367 114 m %
120 238.7 |5 372 478 | 367 084 = z _\
121 2387 |5 372 529 | 367 170

LAKE
SUPERIOR

KEY PLAN
) o+
1km 1] 1km
===
[¢]
9
@ LEGEND
-
%30 g "' Borehole
(o <
N > -$— Dynamic Cone Penetration Test (Cone)
o 5 S S
i s 3>, AQQ .l 3)9 Q:O) <
> %0y « <0 S N) -¢- Borehole & Cone
N
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1. FOR LOCATION OF SECTIONS REFER DRAWING Bf1. SECTION .
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Geocres No. 52A-131
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Terry_Fox_Hwy_11_17_cross_sections received on March 16, 2007 NA APPROVED _BRG DWG B2
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Highway 11/17 Four-Laning, Thunder Bay

High Fills and Deep Cuts
GWP No. 334-94-00, Index No.: 058FIDR
PML Ref.: 05TF040B, June 18, 2007

3

APPENDIX A

Copy of Record of Boreholes, Location Plans and Soil Strata From:

Foundation Investigation Report for Highway 11/17 Interchange at Terry Fox
Lookout, W.P. 141/142-901-01, Site No. 48C-312 (Geocres Reference
No. 52A-106) dated November 1991 prepared by McClymont and
Rak Engineers Inc.

Technical Memorandum for Embankment Widening for the W-N Ramp at
Terry Fox Interchange, W.P. 621-89-00 (Geocres Reference No. 52A-114)
dated September 17, 1992 prepared by MTO.



Foundation Investigation Report for Highway 11/17 Interchange at Terry
Fox Lookout, W.P. 141/142-901-01, Site No. 48C-312 (Geocres Reference
No. 52A-106) dated November 1991 prepared by McClymont and
Rak Engineers Inc.



7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & S”.T Fine - I Medium l CDGYSG Fine I Coarse
GRAIN SiZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric)
i 2 3 45 10 20 30 4030  y5,m 150um  300um  600um  LiBmm  2.36mm 9,5 mm 90mm  375mm  6).0mm
100 T shum | 106um 250um 425 um 850 um 2.00mm 4.75mm 13.2mm | 26.5mm | s30mm 50mm
90 10
80 20
70 30
o 80 400
2 2
w - . — de -«
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50 50
5 LEGEND 5
& BH  |SAMPLE SYMBOL &
¥ 20 ' 0 &
30 N 70
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10 90
0 oo
i 2 3 4 5 10 20 30 40 270 200 140 100 5050 40 30 20 16 08 4 O A R AP R
MINISTRY SIEVE DESIGNATION {Imperial)
Transporttion GRAIN SIZE DISTRIBUTION FIG No 1
o Mixture of gravel, sand, silt and rock fragments WP 141/142-90-01
(FILL)




(FILL)

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine { Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
t 2 3 4 5 10 20 30 40 50 I5um 150um I00um 400 m 1.18 mum 2. 36mm 9. 5 mm 190 mm 375mm 53.0mm
o T $3um 1064m 250um 425um 1 850um 2.00mm 4.75mm .2mm | 265mm | 530mm 75.0mm
o 0
80 10
80 20
70 30
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» 60 ) 400
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MINISTRY SIEVE DESIGNATION {Imperial)
Transporiaton GRAIN SIZE DISTRIBUTION |FIG No_ 2
' P 1/142-90-01
Poyriovr Sand and Silt, some gravel w 141/142-90-0




7812 M
ﬁ, UNIFIED SOIL CLASSIFICATION SYSTEM
> SAND GRAVEL
CLAY & SiLT Fine ] Medium | Coarse Fine l Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 10 20 30 4050 y5um 1505m 300um S00um Limm  2.36mm 9.5 mm 19.0 mm I5mm 63.0mm
100 L 53um | 108um 250un_425um 850 um 2.00mm 4,75mm 3.2mm | 265em | 530me| 750mm
90 b - - . // 1o
o // o
70 // 30
60 400
g / Z
” N RS SN FURNEPURRTIUN W S R — N T g
2 // o
50 » : 50
z ~ LEGEND z
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a 40 / 60 o
3 3
0 . et 70
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20 —-——-"‘/ 80
]0 90
o \ 100
| 2 3 4 s 10 20 30 40 270 200 140 100 6080 40 30 20 (6 108 4 AR 7T L PR A S

MINISTRY SIEVE DESIGNATION (!mperial)

@ e o GRAIN SIZE DISTRIBUTION FIG No 3
WP 141/142-90-01

Ontario ' Sandy Gravel, some silt
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7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & Surv Fine l Medium I Coarse Fine [ Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric) ’
! 2 3 45 10 20 30 A0S0 y5um 150pm 300,m 500um LiBmm  2.36mm 9.5mm 19.0 mn 375mm 6.0 mm
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MINISTRY SIEVE DESIGNATION {Imperial)
Ministry of : FIG No
sy o GRAIN SIZE DISTRIBUTION 4

. Ontario

Sand and Silt, some gravel, trace of clay

WP 141/142-90-01




. 7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine I " Medivm l Coarse Fine I Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DE_SIGNATION { Metric)
! 2 3 45 L] 20 30 4050 7sum 150 um 300um 600um 118 mm 2.36mm : 9.5mm 190 mm 375mm 620 mm
100 [T 53um 106um 750um  425um 850 um 2,00 mem 4.75mm .2mm | 76.5mm | 530mm 75.0mm
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A GRAIN SIZE DISTRIBUTION FIG No 5
./ Mixture of rock fragments, gravel, sand, silt and WP 141/142-90-01
trace of clay




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Stmtn O, D SPUIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN 8Y A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF 1£55 THAN 0.3m N VALUES ARE INDICATED AS THE MUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED, AVERAGE N VALUE 1S DENOTED THUS N.

e

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL FOINT { Simm O.0. 50° CONE ANGLE | DRIVEN BY 475 J
PMPACT ENERGY ON ‘A’ $I1ZE DRILL RODS. THE RESISTANCE 1O CONE PENETRATION 15 MEASURED A5 THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

el

SOWS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

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

L ey tkea) 012 12 + 25 35-50 | 50-100 | 100-200| >200
VERY SOFT SOFT FIRM STIFF VERY STIFF HARD

ENSENES

P

COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[N(uowszo_sm) 0 -5 5-10 10 - 30 30~ 50 > 50
VERY LOOSF LOOSE COMPACT DENSE VERY DENSE

1
E

ROCKS ARE DESCRISED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND 7 OR STRENGTH,

=
10y

W

<

OVERY: SUM OF ALt RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,

£

ODIFIED 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 (R @ D}, FOR MODIFIED RECOVERY, 15+

RQD (%) 0 -25 25- 50 50 - 75 75 - 90 90 « 100
VERY POOR| POCE FALR GOOD | EXCELLENT

SPACING 50mm 50 - 300mmi 0.3m - Im im- 3m =3m
JOINTING VERY CLOSE CLOSE | MOD. CiosE]  wipe VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OFf SOIL
55 SPUT SPOON TP THINWALL PISTON m kPa™!  COEFFICIENT OF VOLUME CHANGE
, WS WASH SAMPLE OS5  OSTERBERG SAMPLE Cc } COMPRESSION INDEX
¢ 5T SLOTTED TUuBE SAMPLE R € ROCK CORE Cy 1 SWELLING INDEX
B 5 BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Cq | RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mzfs COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPLE m DRAINAGE PATH
¥ TIME FACTOR

STRESS AND STRAIN
ki PORE WATER PRESSURE
1 PORE PRESSURE RATIO
ko TOTAL NORMAL STRESS
kpa EFFECTIVE NORMAL STRESS
keo SHEAR STRESS
kpa PRINCIPAL STRESSES

% DEGREE OF CONSOQLIDATION

kPa EFFECTIVE OVERBURDEN PRESSURE

kpa PRECONSOLIDATION PRESSURE

kea SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPYT
EFFECTIVE ANGLE OF INTERNAL FRICTION
kea APPARENT COHESION INTERCEPY

o
E3

NN
[+

o,
ol
b
O

[l
S
1
-

m9 4 g ac
H
B

% LINEAR STRAIN Py - APPARENT ANGLE OF INTERNAL FRICTION
SR A % PRINCIPAL STRAINS T kpay RESIDUAL SHEAR STRENGTH
E kpg MODULYS OF LINEAR DEFORMATION 7, kpa REMOULDED SHEAR STRENGTH
G o  MODULUS OF SHEAR DEFORMATION 5, L SENSITIVITY s .‘;y__
#' T

1 COEFFICIENT OF FRICTION

PHYSICAL PROPERTIES OF $OIL

ko/m® DENSITY OF SOLID PARTICIES

A e L% VOID RATIO Cuin 1, % VOID RATIO IN DENSEST STATE
Y, kN/md UNIT WEIGHT OF SOLID PARTICLES n 1% poOROSITY Iy DENSITY INDEX =$‘-‘31‘—}m§w
2, kg/m® DENSITY OF WATER w 1,%  WATER CONTENT I mm  GRAIN DIAMETER mex T i
% kN/®' UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION Dy, mm o PERCENT - DIAMETER

P ka/m® penstry of soi W % LOWD LIMIT ¢, ! UNIFORMITY COEFFICLENT

Y kn/md UNiT WEIGHT OF SO Wy % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
Fé kg/m’ DENSITY OF DRY 501t we % SHRINKAGE LimiT q /s RATE OF DISCHARGE

A kn/m’ UNIT WEIGHT OF DRY SOIL 1 % PULASTICITY INDEX = W — Wp v m/s  DISCHARGE VELOCITY

Bar  kg/m® DENSITY OF SATURATED SON ' 1 LOUIDITY INDEX + mer s i 1 HYDRAULIC- GRADIENT

Yoo kna/m® UNIT WEIGHT CF SATURATED 5011 ¢ "’w -w k m/s  HYDRAULIC CONDUCTIVITY

P' kg/n® DENSITY OF SUBMERGED SOIL '¢ ! CONSISTENCY INDEX: ‘.P J kn/m® SEEPAGE FORCE

¥

kN/m® UNIT WEIGHT OF SUBMERGED SOIL Cmox L VOID RATIO IN LODSEST STATE



OFFICE REPORT ON SOH EXPLORATION

Ministry
GE
Transportation

Ontaries
RECORD OF BOREHOLE No | METRIC
W P 14} /142-90-~0) LOCATION Sration 26 + B14.1m (WBL), 2.6mlt of prop. WBL ¢ ORIGINATED 8Y _ 84
st 19 HWY 11 & 17 BOREHOLE TYPE Selid stem auger, bicone, BG rock core COMPILED BY SM
DATUM Geodetic DATE 51 09 9-10 CHECKED BY ...SB
SO PROFILE SAMPLES e ud DYNAmIC CONE PENETRATION -
By | F[RESSTANCE POT > ewsne M wowe| =T | remarks
K 6| b 20 40 60 80 g0 |UMT cowrent LM 50
O e g = OO WL SOOI WA w W w, | 5w &
o £ 4 L
ELEV DESCRIPTION TS| w | 2|88 & [SHEAR STRENGTH KPa AR 3 | GRAIN SiZE
DEFTH w51 2| S| B8 G |oUNCONFNED  + FIELD VANE warer content i) 7 DISTRIBUTION
sz 5 [ &9 & |eouck TRAKAL  x LaB VANE ) {%)
246.4 | Ground surface @ £ i o 20 30 GR SA 51 CL

0.0 Asphalt: 80 mm B

Crushed stome: 100 mm | /) 246

e[ 1 [8s |39 o 26 63 {11}
Mixture of gravel, -7 Sedl
sand, silt, rock /e
fragments, cobbles and{N
boulders, brown to 245
grey, dense '

49 19 354 (273
2441 (FILL)

2.3 Tuff Badrock 5 244
black-grey, ’;EC Sedl , ’ BQD 32%
unweathered, very 4%
close to close
spacing, poor to REC 243
pood alit ROD 754

o 7 100 @ .
2621 _

L G 242 RQD 92%
Chert Iron Formation et Q
Bedrock
black-grey to olive REC RQD 52%
grey, fine to 1009
medium grained, 241
medium strong,
very close to '
moderately close REC RGD 69%
spacing, 100%
fair to excellent 240
quality

REC 239
100% ROD B3%
X
238
1/ 9 |RC REG RGD 68%
237.2 %/ﬁ 5q 100 Piezometpr

9.2 ] End of Borehole

NOTE: After 2 days, G.W.L.J at{8.3m depth.
(pussible drillihg atet)

20
#3, x5 Numbers refer to 15 4 4 1oy STRAIN AT FAILURE
Sansitivity 10




OFFICE REPORT ON S0IL EXPLORATION

Mitistry
@)

Transporation
Omario

RECORD OF BOREHOLE No 2

METRIC

Sensitivity

20
1545 {%) STRAIN AT FAILURE
10

- . ' 3
WP 141 /1429001 LOCATION Station 26 + 636.2m (WBL), 2.9m Lt of prop. WBL ¢ CRIGINATED BY M
. k &
OIsT 19 HWY 1) & 17 BOREHOLE TYPE Solid stem suger, bicone, BQ rock cor COMBILED BY o
DATUM Geodetic DATE 91 09 10-11 CHECKED BY 5B
o w | DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES G| g |RESISTANCE PLOT sy NATURAL ¥
> ol TASTIC  pMestyRe  HIGUID e REMARKS
= o | 2G| 4 20 40 p 80 100 [N contewr L 50
9 33 W DE P i i f 1 1 Wp . W W, m§ &
ELEV DESCRIPTION Elg| w2 22 & |SHEAR STRENGTH iPo AP GRAIN 51ZE
BEPTH 5 2121 3|38 T [ounconmme FED VANEL e ol Y D‘-’)*“'?/UT“:’N
g1z 5 | %Y | G [eouck TriaxiaL  x Lab VANE g {%)
245,8 | Ground surface A # o 1o 20 30 GR SA 51 CL
0.0 Asphalt: BO mm Dry
Crushed stone: 100 min by
A RREEEEE o
Mixture of gravel, o
sand, silt, rock X 243
fragments,
cobbles and boulders, Ka,
brown to grey, N
244,01 vary dense {EILLY 2 |88 [5B/1%em D44 0 58 29 {13}
1.8} Tuff Bedrock
black-grey,
unweathered, very
close to close 3 |RC | REC
spacing, BQ | 100 243 RQD 78%
242 .6 good gualivy
3.2| Chert Iron Formation
Bedrock
black-grey to olive 4 1RG | REC| 242 RQD 66%
grey, medium strong, [ BQ | 100
2414 fair quality N
4,41 End of Borehole
+3, x5 : Numbers refer to




|

OFFICE REPORT ON SOIL EXPLORATION

Minigtry
@)+

Trangportation
Oritario

RECORD OF BOREHOLE No 3

Station 26 + 615,9m (EBL)Y, Z.lm Lt of prop. EBL §

METRIC

ORIGINATED BY o

we _ 1#1/142-90-01 LOCATION
oisT 19 Hwy 1l & 17 BOREHOLE TYPE Solid stem auger, bicone, BQ rock core COMPILED BY M
DATUM ... Geodetic DATE 91 09 1112 cHECkeD ey 5B
o wr [ DYNAMC CONE PENETRATION
SO PROFILE SAMPLES | & | & | RN ef Chbr NaTURK, =
= PLASTIC  peyorure LIGUWID | p REMARKS
do b)) LT CONTENT LMY D
B € 3;__ S 20 40 80 80 100 W W w :zD; 2
—_ i
ELEV OESCRIPT E 8| w2185 ] & [SHEAR STRENGTH kPo o0 | T ] GRAIN SIZE
DEPTH SCRIPTION w|E1E | 5|38 5 [ouNconmNeD  + FiELD vanE arer content | ¥ [PTRIBUTION
g1z 3 | &9 § [equck Traxiat  x 1AB vaNE w {%) {%])
245,2| Ground surface % £ @ 1620 30 GR SA 31 Cl
0.0} Sand and Silt ey lss T3 | PP zas P 14 52 33 1.
some gravel, trace '
of clay, organic
specs, brown,
compact 2185 110 0 15 35 45 1
244
243.7 (FILL).
1.5 gandy Gravel 9 22 (1Y
some zilt, oxidized, 388 27 0 59 22 (193
243,11 compact
71 243
"T1 Chert Iron Formation
Bedrock
hlack-grey to 4 | RC REC RQD 82%
alive grey, fine B 100
to medium grained, 242
medium srrong,
very ¢lose to
moderately close 5 1o | REC ROD 79%
spacing, BQ | 100 241
240,71 Bood qualivy

4,%| End of Borehole

+3, %% Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10




Mirigiry
GE

Tranaponation
Ortatio

RECORD OF BOREHOLE No 4 METRIC
WP 141 /142-90-01 LOCAMON _ Station 26 + 637.3m (EBL), 2.3m Lt of prop. EBL § ORIGINATED By o1
pist 19 HWY 11 & 17 BOREMOLE Typg  S0lid stem auger, bicone, BO vock core comened gy O
Toatum Geodetic DATE 91 09 17-14 CHECKED BY 8B
SOIL PROFILE SAMBLES | & w IDYNAMIC CONE PENETRATION " n ’
%duzﬁ 8 RESISTANCE PLOT 2&»-—-—-«... fmf;m ggmsfg& t‘g\‘,’}" ’“.::5 REMARKS
= w | ED | @ 20 40 &0 B8O 100 z Y A
O wof e z ! L L L 1 Wy W W, D“‘a"
ELEV fipt Elg] w! 31881 & [SHEAR SIRENGTH kPo [P CGRAIN S1ZE
DEFTH DESCRIPTION =131 2 % 3% % o unconanes + FED VANE L conrent ] Y sttmguﬁtm
é Z » | Y @ ® QUICK TRIAXIAL X LAB VANE ° %)
244,7 | Ground surface i - ! i 10 2 30 GR SA 51 CL
0.0} Sand and Silr oy s 16 pry o 20 18 (42)
some gravel, trace A ’
of clayé organic "’..' 244
2437 | SBmpadt o (riLL) (2
1.0
Ghert Iron Formation
Bedrock 2 IrC HEC
black-grey to i By |93 243 RQD 53%
alive grey, /
fine to medium 7
grained, 3 [RC REG ‘
medium strong, > BQ {100 242 . ROD 62%
» very close to .
e :;:iiﬁ;?ly close 4 |RC | REC RGD B6%
5 fair to excellent 72 BQ | 100%
Q quality » 24
% 7
ws
ot g’ 5 [RC | REC koD BL%
o pq | 022
2 /‘V ? 240
S S
—
[~
g ,;?/ 6 B¢ |REC 239 *QD 92
o S BQ 1po%
. 5
uw 238.0
o 6.7) End of Borehole

20
+%, x5 ; Numbers refer to 5 45 1o} STRAIN AT FAILURE
Sensitivity 10




OFFICE REPORT ON SOIL EXPLORATION

Wirstey
GE
- Tratisponation
Ontario

RECORD OF BOREHOLE No 5

Station 26 + 632.9m (EBL), 32.2m Rt of prop. EBL § pmpweiiaven gy SM

METRIC

W P Ml/li»2~90~01 LQCA‘”ON )
pisT 19 Hwy 11 & 17 BOREWOLE TYPE, Solid stem auger COMPILED BY M
DATUM Seodetie DATE 81 09 13 CHECKED 8y .. 8B
S5OML PROFILE SAMPLES o w | DYNAMIC CONE PENETRATION -
. s "Q T | RESISTANCE PLOT pasne MARM L e] o E HEMARKS
g $ UMY coNTERT LiMiT | o= (D
= n | Q¥ 20 40 60 80 00 zZ A
Q e [ 2 f 4 ) h i Wp w w, 5 g
ELEV RIpT Blm| W 2|28 | O |SHEAR STRENGTH kPo e e Gyt GRAIN SIZE
DEFTH DESCRIPTION - ;5, =g 85 |0 UNCONFINED * FIELD VANE| oo convent )| 7 DISTRI?UTION
§ z L (&Y g, ® QUICK TRIAXIAL % LAB VANE . {%)
231,61 Ground surface 1] - o 10 20 30 GR SA 81 CL
0.0! Organic Loam :‘,.“ 11es |4 <,<(<XX S
very loose - %!LScal w $117%)
236.9 ':».. - 231
0.7 1 o
Sand and Silt 2188 117 25 39 33 3
some gravel,
trace of clay, 5 230
atravified, compact (["1] 3] 33 17 [s) 17 44 (39)
to dense A
229.,3 .
2.3] Miwture of rock 4185 150/19cm . o 36 40 (24)
fragments, gravel, 229
gand, silt, trace
of ¢lay, very dense BT 55 15076¢m o (hon=gLastic) 29 43 50 B
228.1| Probable Bedrock ‘4 ' JPiqzomerdr
3,51 Auger refusal at 3.5m

+*

¥

3 x5 Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10




Whtgtey
GE

Transpoitation
Ontaric

RECORD OF BOREHOLE No 6 METRIC
WP 14} /7142-90-01 {OCATION Station 26 + 651.6m (EBL), 27.4m Rr of prop. EBL E ORIGINATED BY M
pisT__19  wwy_ 11 817 BOREMOLE TYPE Solid stem auger ‘compited gy . S
DATUM Geoderic DATE 91 09 13 CHECKED &y .58
SO PROFILE SAMPLES o w DYNAMIC CONE PENETRATION o
Ly E RESISTANCE PLOT 3 [wasnc oo vous| o I REMARKS
e $6| & 20 40 60 B0 oo |UMT contan twT 5O
O e & - 3 i 4 i 1 W, oy &
i Bt o 2 Wp w L 2
ELEV <ipT ElE| w2188 | & [SHEAR STRENGTH kPo e et GRAIN $1ZE
DEPTH DESCRIPTION e % ol - 8% 2 |o unconFines + FIELD VANE WATER CONTENT [%) y DbSTRI?UTSON
gz 5 | &Y T le QUICK TRIAXAL  x LAB VANE ¢ (%1
232.1| Ground surface S £ fry 10 20 30 GR $A §1 ¢L
0.0] Organic Loam :_‘-“ 118 |3 232 <
very loose e (wi = &6%h
231 ,2 »
0.9 g1 288 27 231 9
Sand and Silt 31 “‘"%’”
some gravel, SN
trace of clay, -1, ,
stratified, 1. 1 3188 145 0 13 45 41 1 ,
compact to dense . 230
229.7 ! ,
2.4) mistyre of rock 58 98 o 22 33 38 7
fragments, gravel,
sand, silt, trace 229
of clay, very dense . 58 100]1 3em [+)

228.1 Probable Bedrock i
4,0{ Auger refugal at 4.0m M

CFFICE REPORT ON SOIL EXPLORATION

20
o3, x5 Numbers refer to 15 05 (o) STRAIN AT FAILURE
Sansitivity 10



OFFICE REPORT ON SOIL EXPLORATION

Mitistry

of

T £
‘ratisponal

RECORD OF BOREHOLE No 7 METRIC
WP 1417142-90-01 LOCATION Station 26 + 622,1m WBL),11.3m Rt of prop. WBL €  ouciNATED By SM
DIsT 19wy 11 & 17 BOREHOLE TYPE Solid stem auger COMPILED BY sM
DATUM Geodetic DATE 91 09 13 CHECKED 8Y ... 8B
SOIL PROFILE SAMPLES e w DYNAMIC CONE PENETRATION —
::_i—'ozﬁ a RESISTANCE #(O7 {imls:at zg‘;fﬁe t:zt::b m(xp REMARKS
- w | E0 | O 20 40 60 8D 100 EONTERT z =
Qe o = ) h ; h ; W W W, e &
= W S lak Z P 1 »'-Da
ELEY SCRIPT LS - -l i - O |SHEAR STRENGTH kPa el GRAWN SIZE
BEPTH DESCRIPTION 2|31 2| 5138 g [ouvconamed v mmowaNe| o [y [DISTRIBUTION
iz y | &Y & | quck rraxia x an vane (%) (%]
246.6) Ground surface 7 £ & o 20 30 GR 5A 31 Ci
0.0} Asphalt: 70 mm Y bry
Mixture of gravel, @
sand, silt, rock a' 246
fragments, cobbles and N/
boulders, brown, 0 IR M ° 38 33 (29)
dense P
245.1 (FILL) LE
1.5 Auger refusal at 1.5m

*3’ x5 . Numbers refer to

Sansitivity

10
15 &5 {%) STRAIN AT FAILURE
16




Miriatry
(@)

Tranuportation
Dntario

RECORD OF BOREHOLE No 8 METRIC
W P 141 /142-90-01 LOCATION Station 26 + 643.2m (WBLY,11.3m Rt of prop. WBL € ORIGINATED BY sM
DIsT 19 HWY 11 & 17 BOREMOLE TYPE Solid stem auger COMPILED 8Y M
paTum . Seodetic DATE 91 0913 CHECKED BY ol
SOIL PROFILE CAMPLES | s DYNAMIC CONE PENETRATION -
gg s RESISTANCE PLOT k"‘—‘—-««—u-. r,;:'s:,c xg";g:s& tﬁ‘}';b :% REMARKS
- w | E0 | & 20 40 60 80 100 CONTENT Z= 2
9 33 % ﬁE = 4 § N f i Wp W Wy Dg
ELEV DESCRIPTION & tm| ¥ = Z% Q SHEAR STRENGTH kPo [ P — GRAIN SIZE
DEPTH 13| 2| 3|38 g |ovnconmmer  wrmovanel oo o,y [DISTRIBUTION]
g z s | &Y o [® ouck TrAxiAL % A vane | ) NT{%] {%)
246.0] Ground surface v ‘ o b 20 30 GR SA S1 CL
0.0 Asphalt: 40 wm & bry
Mixture of gravel, " Ko
sand, silt, rock v,
fragments, cobbles B
and boulders, brown, [ 245
d.‘

244, dense (FILL)

1.4] Auger refusal at 1.4m

OFFICE REPORT ON SOK EXPLORATION

20
#3, x5 Numbers refer to 15 5 1) STRAIN AT FAILURE
Sensitivity 15




OFFICE REPORT ON SOIL EXPLORATION

Munigtry
GE

Transportation
Onmarie

RECORD OF BOREHOLE No 9 METRIC
w e 141 /142-90-0) LOCATION Station 26 + 625.0m (WBL), 2.9m Lt of prop., WBL { ORIGINATED BY _ SH
DIST. .18 Hwy 11 & 17 BOREHOLE TYPE So0lid stem auger COMPILED  BY Mo
DATUM __ Ceodetic DATE 91 09 11 , cuecken ey 5P
SO PROFILE SAMPLES = ur | DYNAMIC CONE PENETRATION i
E‘é’ s RESISTANCE  FLOT Nl.__,___‘__‘ PLASTIE m’;g@@ki Ligun § g & REMARKS
b 1. |85 4 20 40 &0 80 0o |'MT contenr wmin] 5O
5} o @ Z > | b p | : We W w, | Bu &
ELEV DESCRIPTION 18w | 2125 | & [sHeEar sTRENGTH wPo RO B | aramn size
DEPTH = EI X1 $1236!] 5 |ounconane 4+ rEw vane Ter conTent ] Y [PSTRIBUTION
A 5 | &Y & |e quok TrAxAL  x LAR VANE WATER CONTENT (%) {7}
246.21 Ground surface hid - Lt 10 20 30 GR SA %1 CL
0.0] Asphalt: BO mm R 246

Crushed stone: 100mm |2/ -
Mixt.of gravel, sand, [Nz} 1| 88 | 60 °
silt, rock fragments, My
cobbles & boulders,

hrown to grey, e ' 245
244,7| very demse (FILL) R0

1.5] Auger refusal at 1,5m

20
+3, x5 Numbers refer to 5 0 ¢ o) STRAIN AT FAILURE
Sensitivity 10




MINISTRY OF TRANSPORTATION , OMTARIO PH-D- 207 8810

2475
2430
2500
253.0

253,
2530
// 252

2410
2465 2440
2460 2440
2460 2448
2465 2450
2470 — :

POt 26.4626.686 (WBLI=

HOT 9+ 986.928 TERRY FOX ACCESS RD

—

8 2455
2 3
& &
o
HWY H & {7
LY
wepian HWY 1 8 (7 8
- = e 2455
PR
2475 " CoR et B 2450
2470 \ I
2455 _‘
AN
o
{ g 2
¢— - ?EIOREH{}E.E *éergf}Lg
DRY DRY
MIXTURE OF GRAVEL , SAND,SILT.
- i ROCK FRAGMENTS, ' T
asz T FeR COBRLES AND 80U pERS 252
il R4 : Dense fo Very Dense
230 CPOSED GRADE /ﬁ{- @ESSERQD( / (FILL) 250
248 Y "
—— : ” : .
= ‘fg ; § ¥ AN ZAVE - 246 -
- o. .¢4‘._' ?._56‘ AN o ‘.4..‘ PeE X N o
2 T N £ i~ 244
TUFF BEDROCK el 3 TUFF BEDROCK
242 Unweathered T e S s el Unweothered 242
S PROPES TRADE —
240 : :

CHERT TRON FORMATION 240
=8 =2 BEDROCK -
236 - 236

g =
e g 3
& @ F

¢ PROFILE OF HWY 1| 817 WBL

SCALE
Tl 3

METR/IC

. DIMENSIONS ARE IN METRES
AND/OR MILUMETRES UMLESS
OTHERWASE SHOWN. STATIONS
1N KIEOMETRES * METRES .

{ 7 i
* ‘BOﬂEHO%.E

- MIXTURE. OF GRIVEL , SAND
SILT, ROCK FRAGMENTS

ORY

248 WY 1 B 1720
IMEDIANY,
246 ; A 245
§ PR % ) = >
) < 4R o £ y
(] 4o o
244 % S i 244
TUFF BEDROCK
Unweathered .
242 === e == | 242
CHERT IRON FORMATION
CK
240 240
238
Ll
236
SECTION A-A
SCALE
HOR 5 4 2 [+] Bm
YERTZ5 2 i 4] Z5m
HOREHOLE, 2 g i
S 4 Q“BOREHGLE
—-MIXTURE OF GRAVEL ,SAND ORY ;
N SILT, ROCK FRAGMENTS
248 COBBLES AND BOULDERS

Very Dense

248

244

s
TUFF BEDROCK
Unweothered

242 |~ CHERT IRON FORMATION [ 242
- DROCK %
T
240 | 240
238 238
SECTION B-B
SCALE
HOR S 4 2 el Sm .
YERT 25 ¢ 13 4] 2.5m §

CONT No
WP No§4%/f42-99—0¥

TERRY FOMCCESS RD SHEET

HWY IF & 17 (WBL)
BORE HOLE LOCATIONS & SOIL STRATA

MCCLYMONT & RAK ENGINEERS, INC.

DIST YTHUNDER BAY
KEY PLAN

FOkm SCSEEE 10%m

LEGEND

Bore Hole

Bore Hole & Cone

<$- Dynamic Cone Penetrotion Test {Cone}

N Blows/0.3m {Srd PenTest, 475 i/ biocw]
CONE  Blows/0.3m {60° Cone, 475 i/ blow}

== WL of lime of investigation Sept 1991

i PIEZOMETER

No  JELEVATIONE STATION QFFSET
t 246.4 26+ S14.1WBLY 286 LT
.2 245.8 26+636.200H) 2.9 LT
7 246 .6 .26‘622.5{“?8%.3 H.3RT

246.0 | zetedzzwetl  © 3 RT

@w @

246.2 26+625 OlweL 2.9 L7

=NOTE=
The boundories between soil strate have been estoblished
only af Bore Hole focotions. Between Bore Holes the
boundaries are d from geslogical evidence.

NOTE! The comgplete faundotion investigetion ond design report for

this project and other raloted documents may be exominad at the
Engineering Moteriols Office, Downsview. Informotion contained in
this report and refoted documents is specificolly excluded in
oecordonce with the conditions of Section 102-2 of Form 0.

ST
wiDATE [BY |

DESCRIPTION
Geocres No 52A- 106
H&Y No | 8 17 DSt 19
SUBMDSE JCHECKED  [DATE Oct 1991 SITE 480G~ 312
DRAWNER ICRECKED  |*rrioves OwGHEAAZ S001- A




-
. g g 3 CONT No
J o _o . i
/ : g - s R o 555 g METRIC |wp  Noviaz-90-01
z @ W 1ER WY W &7 © : - DINENSIONS ARE IN METRES
N Pow & ‘ | Srwerwse Suown sTaTions | TERRY FOX ACCESS ROAD
i H -
l $ —Ll MEDIAN) HWY 158(17 8 - G 2450 : * N KILOMETRES + METRES . T m&; E SHEET
: 5 e ‘ HWY 1t & 7 (EBL}
; & - ; _ : 3 5
; -  EHOLE Ld BORE HOLE LOCATIONS & SOIL STRATA
£ 246 ﬂR‘fi EED ; - 246
3 f [SAND AND SILT : NC.
l g 2440 OS{OME ChAvEL, mn CE OF LAY : MCCLYMONT 8 RAK ENGINEERS, INC
S garic Specs, Com
= J : 244
5 : (FILLY : ' s
I 2 2430 SANDY GRAVEL a2
* 220 Z I U smME ST
2410 = § _JCHERT IRON FORMABION Compact  Duuf i o
. 240 _BEDROCK - 240
2400 : ]
2390 \ : 9
=
2386 238 — 238 i
B i
l 2370 - _. E
- 236 - " ORGANIC LOAM ! 238
o o Very Loose ;
4 i - 234
l 2380 23 KEY PLAN
' SAND AND SILT S L,
. SOME GRAVEL, TRACE OF CLAY :
2340 232 ~——Compoct to Dense :
| -
' 230 LEGEND
230
e “‘ Bore Hole
MIXTURE OF ROCK FRAGMENTS
l GRAVEL , SAND, SILT -@‘ Dynamic Cone Pangirotion Test {Cone}
228 TRACE OF CLAY :
‘ Very Dense PROGABLE  BEGROCK <$- Bore Hole & Cone
M Blows/0.3m {Std PenTest, 475 J/blow)
. 226 226
l SECTION C-C CONE Blows/0-3m [60° Cone, ‘475 1/ blow}
SCALE
i Wor T4 2 O Bm —-_!,-— WL at time of mvestigatica Sept 199
VERY S5 1 © 25m I
; 6 TER
‘E-OREHOLE 2 2 § PEZOMETER
: SCALE 2as . . s
5m s 5 . B EBL —SAND AND SILT ;
[ e e ] - Wt SOME GRAVEL , TRACE OF CLAY
e L av v, Orqcm:c Specs Compact
245 S8 s FLO 244 No [ ELEVATION| STATION OFFSET
* ‘4 3 12452  |26+659{EBLY 2.4 LT
%g?rEHGLE . o g%@EHOLE 242 242 4 2447 126837HEBL| 2.3 LY
TERRY F
I 252 HCESSTE CSRND AND SICT 252 é 5 12316 |esse3zoEnmif 32.2 RY
SOME GRAVEL, TRACE OF CLAY HERT IRON FORMATICH .
) 250 T ORRIE SPECe oREacT 250 240 e 240 § 1232t |Z6.65i8(EBY 27.4 RY
< PROPUSED GRADE, i (FiLL)
248 W " L. e 'i 248 i
v - ?
I 246 gt o e 246 238 238
- - > . b - y ) ) < FAY " -~ g/\_ ‘W‘ o - e - i
244 — o T T S A= et W ‘%‘7% 3 244 .
242 : \ & 242 215 238
_l.i HOPOSED GRADE
4 240 ORGANIC LOAM
I 240 SETSANDY GRAVEL N T TN TR ‘ Very LGose
238 T_SOMO%%-CT, BEDROCK 238 - 234 234
236 26 SAND AND SLT
. : EL,T -4
| : kR T
232 232 =NOTE=
. - The boundores between soil strate have been established
X 230 230 230 230 onfy at Bare Hole focations. Between Bore Holes the
f 8 2 g § METURE OF ROCK FRAGMENTS boundaries are ossumed from geolfogical evidence.
; Y o 4 A GRAVEL , SAND, SILT NOTE The compiors Toundaron imastiaatian ond desm masomfor
: b o3 M1 o 22 TRACE OF CLAY L 4. Gt 2og this profsct and other refoted d y be ined of the
8 Very Dense 7 Engineering Mafegr::is Oéfize,ﬁeumsvmw !nffom;lohon Fogt:lmeé in
' © PROFILE OF HWY 11817 (EBL PrOIGLE scorock e e e i B
] z I
e ci— 228 i E G I DESCRIPTION
‘ SECTiON D- Q Geocres No 52 A-106
. “OR 5 4 o HWY No H 8 I7 : . m:; 4?6 55
{ SuBMDSB [CHECKED  [DATE Oli99l 5t =
l VERT 232 t O 25m BRAWNSE—R CHECKED | P7Powe DWGIAI A42 90018
H T ’




Technical Memorandum for Embankment Widening for the W-N Ramp at
Terry Fox Interchange, W.P. 621-89-00 (Geocres Reference No. 52A-114)
dated September 17, 1992 prepared by MTO.
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~ STR. SITE No.
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~ DIST.__[J _ REGION
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W O. No..

TR RpR. AR wowW e - owmow - - = ™/ - - /7
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CHWY. No.___ 118 (7
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. EXPLANATION OF TERMS USED IN REPORT

N OVALUE:! THE STANDARD PENETRATION TEST {SPT) N VALUE 15 THE NUMBER OF 81OWS REQUIRED TO CAUSE A STANDARD Simm .0 SPLIT BARREL
SAMPLER 1O PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF b3,5kg, FALLING
FREELY A DISTANCE OF 0. 76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE \NDICATED AS THE MUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION CF A CONICAL STEEL POINT { Simm O.D. 60° CONE ANGLE ) DRIVEN BY 475 J
IMPACT ENERGY ON A’ $12E DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF TME CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

ONSISTENCY: COHESIVE 5011 ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{ cyl AS FOLLOWS :

[ ¢, (ko) 0 -2 12 - 25 25-50 50-100 | 100 -200 | »200
very sorr|  sorr FIRM STIEF  \VERY STIFF HARD
DENSENESS: COHESIONLESS SONS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
IN(BLOWS/O‘Jm) 0-5 5-10 10 - 30 30 - 50 > 50
VERY (OOSEL (OQSF | compacT | DENSE  |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/ QR STRENGTH,

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

xF
=

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK GUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 15
RQD (%) 0-25 25-50 50 - 75 75 - 90 90 - 100
VERY POOR POOR FalR GOOD EXCELLENT
JOINTING AND BEDDING :
SPACING SOmm | 50~ 300mmi{ 0.3m - 1m | Im~ 3m =3im
JOINTING VERY CLOSE|  CLOSE | MOD. CLOSE]  WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  [VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOiL

FIELD SAMPLING

55 SPLIT SPOON T P THINWALL PISTON ™, kPa'l  COEFRICIENT OF VOLUME CHANGE
WS WASH SAMPLE OS% COSTERBERG SAMPLE Ce i COMPRESSION INDEX
$ T SLOTTED TUBE SAMPLE R ¢ ROCK CORE s 1 SWELLING INDEX
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Ca 1 RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPFLE P M TW ADVANCED MANUALLY ¢y m?/s  COEFFICIENT OF CONSOUDATION
T W THINWALL OPEN E S FOIL SAMPLE H m DRAINAGE PATH
T 1 TIME FACTOR
STRESS AND STRA{N u %  DEGREE OF CONSOLIDATION
v, kea PORE WATER PRESSURE 0,4  kPa  EFFECTIVE OVERBURDEN PRESSURE
A 1 PORE PRESSURE RATIO o kra PRECONSOLIDATION PRESSURE
T kra TOTAL NORMAL STRESS 7 kP SHEAR STRENGTH
o’ kba  EFFECTIVE NORMAL STRESS ) <’ kPo  EFFECTIVE COMESTON INTERCEPT
T kPa SHEAR STRESS : & = EFFECTIVE ANGLE OF INTERNAL FRICTION
5.0, ke PRINCIPAL STRESSES : <, kP APPARENT CORESION INTERCEPT y
€ % LINEAR STRAIN by -? APPARENT ANGLE OF INTERNAL FRICTION ’
6.6 % PRINCIPAL STRAINS i kpa RESIDUAL SHEAR 3TRENGTH
E ko MODULYS OF LINEAR DEFORMATION o kPa  REMOULDED SHEAR STRENGTH
G kpes MODULUS OF SHEAR DEFORMATION 5 3 SENSITIVITY ¢ f_i_u‘i_
i 1 COEFFICIENT OF FRICTION ’
PHYSICAL PROPERTIES OF S0OIL
£ kg/m® DENSITY OF SOLID PARTICLES e 1,%  VOID RATIO e in 1,%  VOID RATIO N DENSEST STATE N
A kN/m®  UNIT WEIGHT OF SOLID PARTICLES 1,%  POROSITY by ! DENSITY INDEX =;~:—§L§§$‘
B, kg/m’ DENSITY OF WATER w 1,%  WATER CONTENT O  mm  GRAIN DIAMETER E
%, kN/m' UNIT WEIGHT OF WATER 5 % DEGREE OF SATURATION b, mm  fi PERCENT - DIAMETER
ld kg/m® DENSITY OF 501 w % LIQUID LimiY ¢, ot UNIFORMITY COEFFICIENT &
Y kN/rd UNIT WEIGHT OF SO Wy, % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
% kgl'm3 DENSITY OF DRY 5011 Wy % SHRINKAGE LIMIT q m3/s  RATE OF DISCHARGE
?é kn/m® UNIT WEIGHT OF DRY SOt I % PLASTICITY INDEX =W = Wp v mis  DISCHARGE VELOCITY
Bar  kg/m® DENSITY OF SATURATED SOIL i, 1 UGUIoITY INDEX: “’]' e o HYDRAULIC: GRADIENT
Yoot kn/m® UNIT WEIGHT OF SATURATED 50IL ? W - W k m/s  HYDRAULIC CONDUCTIVITY
P kg/m® DENSITY OF SUBMERGED SOIL lo 1 consisTENcY nDEx: = j kn/m’ SEEPAGE FORCE
Y kn/m® UNIT WEIGHT OF SUBMERGED SORL e L% VOID RATIO IN LOOSEST STATE '
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ROCK CORE DESCRIPTION
WP 621-89-00

. Pam .
| CORE_RECOVERY _ CORE_DESCRIPTION
DEPTH % %o DEPTH
BH# |RC# (m) CR* | RQD* (m) DESCRIPTION
92-1 -
92-2 -
92-3 2.59-3.53 100 11 2.59-4.11 SHALE, black to medium grey; fine grained; weak; unweathered to slightly
3.53-4.11 100 0 weathered; fractures close to extremely close spaced, flat to near vertical, planar to
undulating, smooth,

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

(NOTE: Depths are approximated where core recovery is less than 100%)

Logged by: DAW, Soils and Aggregates Section
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Foundotion Design

" Sunsitivity

0
1505 (%) STRAIN AT FAILURE
10

RECORD OF BOREHOLE No 92-1 1 OF 1 METRIC
W.p, . 621-89-00 LOCATION Coords: N & 371 765.5: E 3865 394.0 ORIGINATED BY_M
oY 18 HWY 11717 BOREHOLE TYPE _HS5 Auger ond XL Reck Core COMPILED BY M
DATUM _Geodectic DATE July 23, 1897 CHECKED BY TCK
SOIL PROFILE SAMPLES | B | U | RiSerice pror o o T
bl & Pusme wosr  URO L - | REMARKS
= @ :Z| w 20 40 60 8D 100 " “°"v:""“ W z5 %
ELEY SEscRIPTION 2|8 w3 85| & [SHEAR STRENGTH kP D CRAN SiZE
DEPTH ]2 > E | 4 | o UNCONFINED + FIELD VANE b4
HEIR £ | 2 |oouck maxa x Lg vang WATER CONTENT = s &
232.8 | Ground Surface n z o 20 40 BO &0 100 1020 30 kN/milor sa @1 L
[eX+]
Sandy Silt {Topsuil)
232.0 3
0.8 100 | /30em 23
Bedrock 100 .
wenthered shote 20 ug.. A3 |
of the Rove Formution .
T /Bem
230
100 | /20em
229
100 /Bem
228
227
226.6 5o J8em
6.2 | End of Burehole
+5’ o5  Numbary eafer to

B



Minisiry of

Transpartation Foundetion Design
Ontarie
RECORD OF BOREHOLE No 92-2 1or1  METRIC
tw.e, 6218900 LOCATION Co-ords: N 5 371, 779.2; £ 368 444.1 ORIGINATED BY. M
DIST 19 MWY _11/17 BOREHOLE TYPE _HS Auger ond BXL Reck Core COMPILED BY ..M
DATUM _Geodectic DATE July 23,1982 CHECKED BY __TCK ..
SOIL PROFILE saMPLES | 5 | 3 | RiSemnce pior oo [T RRTN e
tul & o NomruRe LU m% REMARKS
5 a |33 7| p s e w o [ ", |55 &
= 2
ELEV SESCRIPTION |y | 2| 25| & [SHEAR STRENGTH kP | R SRAN SizE
DEPTH =] > - 2 ’E © UNCONFINED + FIELD VANE Y
glz| " - %8 S |o quck e x uag vane  [VATER CONTENT (%) 3 (%)
231.81 Ground Surfoce i N o 40 60 80 100 10 20 30 kN/milor SA St oCL
0.0 A
Sendy Sit (Topsci) b
2310 251
0.8 S 1] ss | oes .
5 A A&
Sedrock Z | 55 | 100 §/23%em 230
wagthered shole
of the Rove Formation
R4 . B /5em
W 228
@ §TRETI00Y /Bem
2283 7
3,5 | End of Dorehole

4

3

5, Humbers refer o
" Sansitvily

20
1505 (%) STRAIN AT FAILURE
10




Minlatry of
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RECORD OF BOREHOLE No 92-3 1or1  METRIC
W.p., 6218900 LOCATION Coworgs: N 5 371 795.7; E 365 483.1 ORIGINATED BY.M
DIST .18 HWY 1117 BOREHOLE TYPE .HE Auqer COMPILED BY .M
DATUM _Geadectic DATE July 23,1992 CHECKED 8Y___TCK
o T T DYNAMIGC CONE, PENETRATION
SOIL PROFILE SAMPLES Elﬂ 3‘ RESISTANCE PLOT < iyt i L“E REMARKS
= o | 25| @ 20 4 60 s oo W0 e S ZE &
m - 1 1 1 L
ELEV a|E]w | 3|25 B [Shear strencTH kPo P M TF I oRan iz
DEPTH CESCRIPTION B S| F| 22| 5 |owcowme  emmowme b oo o 7 [PSTRGY TN
1 o | S| & | ovex maxe  x Ls vane WATER CONTENT (%) | )
2312 | Ground Surface v = o 20 40 &0 80 100 10 20 30 kN/ri {GR SA $I CL
0.0
Sandy Siit (Topaoil) f
2304 !
*
0.8 1 |ss | 2| X
F 230
P
Bedrock
Shole of the Rove Farmction i z2; 58 102 § /28em
e Ty /8o | 22
wasthered
e Seund @:
4 | re | reg RGO 11%
4 1608 228
paeng
5 | R | REC RGO 0%
227.1 100%

4,11 End of Borehole

3 5, Numbers refer to
X g ansttivity

20
1545 (%) STRAIN AT FAILURE
10

}
i



OFFICE REPORT ON SOIL EXPLORATION

Mgty
:
Transporation
Onta

4]
RECORD OF BOREHOLE No 5 METRIC
w P 141 7142-90-01 LOCATION Stacion 26 + 632.9m (EBL), 32.2m Rt of prop. EEL § ORIGINATED BY SN
pist 19 Hwy_ 1t & 17 BOREHMOLE Typk __Solid stem auger COMPILED &Y 5
DATUM Geodetic . DATE 91, 09 13 CHECKED BY S8
SOIL PROFILE SAMPLES a u DYNAMIC CONE PENETRATION -
;}(‘g g RESISTANCE PLOT p_ pastic brarent towel = T | pemaRKS
b w | 20| 9 20 40 60 80 100 comtnt M 25 N
. Cle 1] 2 beveremoed S i Wp w w, | Sw
ELEV DESCRIPTIO T8l w| 2195 | & [SHEAR SIRENGTH wPo R S— 3 | GRAIN 512E
DEFTH N RS 8% % |o unconpines » HEWD VANE | oo conrenT ()] 7 DlSTR;?uTJON
é Z 5 [ &Y D [ ouck TRIAXIAL X 1AB vanE ‘ {*%)
231.6{ Ground surface vi B s 10 20 39 GR S5A S1 €4
0.0] Organic Loam ~el 158 | s [SA i N
very loose e Y Sdar ] Wy
230.9 ':.... o 31
0.7 1T : o _
Sand and Silt J 2188 17 25 39 33 3
some gravel,
trace of clay, U] 330
stratified, compact i} 3 88 a7 [+ 17 44 {39)
to dense 1
229.3
2.3} Mixture of rock 55 150/1¢cm v} 36 40 (24)
fragments, gravel, 229
sand, sile, trace |
of clay, very dense $5T5079%m ) (hon-glast]e) 29 43 20 8
228.1 Prohahle Bedronck Pigromecqr

4,5 Auger refusal ac 3.5m

i

- 0
#3, x5 Numbers refer to ¢ s (i STRAIN AT FARURE
Sensitivity 10



OFFICE REPORT ON SOH EXPLORATION

Sgtny
@ ¢
TARSOONATON

Cvano
RECORD OF BOREHOLE No 6 METRIC
WP . 141 /142-90-01 LOCATION Station 26 + 651.6m (EBL), 27.4m Rt of prop. EBL § ORIGINATED By o8
oisT_ 19 pwy_ 11 817 BOREHOLE TYPE Solid stem auger compiep By _ SY
DATUM Geodetic DATE 91 09 13 CHECKED 8Y SB
w  [DYNAMIC (ONE PENETRATION
SOIL PROFILE SAMPLES |, | % | oitstnc Shor e MM =
4 e} LASH moisTury U J:D = REMARKS
- w |20 ] ¥ 20 40 60 80 0o VT cowtwr umry o
9 b w Q; » 1 } f 1 1 Wg W W, oW &
ELEV DESCRIPTION Ele| w2198 | & [SHEAR STRENGTH kPo ————— 2 1 oram szt
DEFTR w31 2| $ 38| 5 |ouvconmnen o+ HEwD vane ATER CONTENT (%)l 7 DISTRIBUTION
2|2 5 | BV | & e ouck TRIANAL  x (&8 VaNE WATE NT (%)) (%)
232,11 Ground surface b £ vl 10 20 30 GR SA 51 CL
= PR ; :
0.0 Organic Loam iy 1| as 3 5
very loose Moy (w] = 46%p
231.2 "
0.9 Tl 2188 |27 o
Sand and 5ilt v *%F‘ 4l
some gravel,
trace of clay., s
stratified, 3158 )45 13 45 41 1
compact to dense 230
229.7
2.4 Miwrure of rock 4185 |98 o 22 33 38 7
fragmencs, gravel,
sand, silt, trace 229
of clay, very dense . 5188 1001 em Q

228.1 Probable Bedrotk

4,01 Auger refusal at 4.0m

L2
EflaX

‘3‘ w¥ : Numbers refer to

Sensitivity

rl] !
15 5 (%) STRAIN AT FARURE

0




Highway 11/17 Four-Laning, Thunder Bay
High Fills and Deep Cuts

GWP No. 334-94-00, Index No.: 058FIDR
PML Ref.: 05TF040B, June 18, 2007

3

APPENDIX B

Site Photographs



Highway 11/17 Four-Laning, Thunder Bay
High Fills and Deep Cuts /7
GWP No. 334-94-00, Index No.: 058FIDR ([_J/M

PML Ref.: 05TF040B, June 18, 2007

Existing ; WA P
Hwy 11/17 o, . . ML 4EH LA

Highway 11/17 STA. 26+300 O/S 30 m Right
Photograph 1. Looking west to Highway 11/17. Mr. B.R. Gray in the foreground standing on
fill previously placed for access to the old monument.

New Terry Fox Deep Rock Cut
Memorial Site Existing (ANSI Site)
Hwy 11/17

Centreline 1B
Hwy 11/17 EBL (NEW)

Highway 11/17 STA. 26+330 O/S 30 m Right
Photograph 2: Looking east along top of fill placed at previous Terry Fox Memorial site.

Appendix B, Page 1 of 2



Highway 11/17 Four-Laning, Thunder Bay
High Fills and Deep Cuts /7
GWP No. 334-94-00, Index No.: 058FIDR ([_J/M

PML Ref.: 05TF040B, June 18, 2007

Deep Rock Cut
(ANSI Site)

: Centreline
i 4 Hwy 11/17 WBL (NEW)

Highway 11/17 STA. 26+550
Photograph 3: View looking east from north side of Highway 11/17, about 20 m from pavement,
at about STA. 26+550. Note: West end of 11 m high ANSI exposure, at about STA. 26+650.

Existing

-II
1 /| Estimated Embankment for Hwy 11/17 \
9] Hwy 1127 EBL (New) j . N

e TR
il ey v

Highway 11/17 STA. 26+600 O/S 50 m South of Centreline
Photograph 4: View looking west at rubble rock fill at south toe of embankment opposite Terry
Fox Lookout at about STA. 26+600. Note: Rockfill size to 2 m and extensive voiding observed.

Appendix B, Page 2 of 2





