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FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGH EMBANKMENTS AND SWAMPS
MUSKOKA CONNECTION TO HIGHWAY 124
HIGHWAY 11 FOUR LANING
BURKES FALLS TO SOUTH RIVER, ONTARIO
G.W.P. 759-93-00

Geocres Number: 31E-220

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual information obtained from a foundation investigation at the
proposed locations of high embankments and swamps along the proposed Highway 11 mainline
alignment extending from Highway 124 to Muskoka Road (Strong Township, Mainline Sta.
19+875 to 21+150). The report also addresses high embankments and swamp crossings on the

adjacent portions of Highway 124 and Muskoka Road as well as the ramps for the Highway 124
Interchange.

The purpose of the investigation was to explore the subsurface conditions at sites where
embankments higher than 6 m or swamp crossings are proposed, and based on the data obtained, to
provide a borehole location plan, borehole logs, stratigraphic profile and cross-sections and a
written description of the subsurface conditions.

Thurber carried out the investigation as a sub-consultant to Marshall Macklin Monaghan (MMM),
under the Ministry of Transportation Ontario (MTO) Agreement Number 5005-A-000188.

2 SITE DESCRIPTION

This report addresses the portion of the proposed Highway 11 Mainline extending approximately
1.3 km from Muskoka Road intersection with Hwy 11(at the south limit) to the north end at the
proposed interchange with Highway 124. The proposed alignment is located in Strong Township

and generally runs parallel to the existing Highway 11 in the southem portion and becomes new
four-lane section in the northerly parts.

The site is located in the physiographic area known as the Laurentian Highlands of the Canadian
Shield which generally consists of undulating terrain with uplands areas comprised of bedrock
outcrop or overburden soils comprised of granular outwash or basal till of variable thickness.

Swamps or lakes are commonly present in the low-lying areas. The southern portion of the
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proposed alignment is located on the west side of a 30 m high upland area. The Highway 124

interchange at the north end of the project is located on relatively level swampy terrain east of a
second 30 m high upland area.

Drainage in the surrounding areas is typically poor and is comprised of swamps and small streams.
The majority of the study area drains generally north and then eastwards into Bernard Lake, located
approximately 1 km east of Highway 11. The west edge of the study area (Highway 124) drains
generally westwards into a tributary of Stirling Creek.

The majority of the land along this section of the proposed alignment is undeveloped forested land
with occasional open swamps or pastures. The junctions of Muskoka Road and Highway 124 have

light commercial and residential development which increases in density near the south boundary
of the Town of Sunridge.

The proposed Highway 11 alignment and interchange crosses several wet, swampy areas where
high fills are proposed. These areas are summarized below:

® Muskoka Road, Sta 9+275 to 9+550
s Highway 124, Sta 9+100 to 9+225
= West side of proposed Interchange, Hwy 11 Sta. 20+300 to 20+550
(E-S Ramp)
3 SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing for this portion of the project were carried out between
Sept 12, 2002 and May 27, 2004. The site investigation consisted of drilling and sampling a total
of 162 boreholes and 22 Dynamic Cone Penetration Tests (DCPT) to depths ranging from 0 to

15 m. A summary of boreholes drilled at the various portions of the project are summarized below:

Boreholes DCPT
Highway 11 Mainline 58 3
Hwy 11/124 Interchange Ramps 61 11
Hwy 124 23 5
Muskoka Road 20 3

The median centreline location and stations were surveyed and staked in the field by Marshall
Macklin Monaghan (MMM) prior to commencing drilling operations. The borehole and DCPT
locations were established in the field by Thurber personnel based on the staked median centreline
or approach ramp centreline as applicable. The boreholes are labelled based on the individual
station and offset for each alignment. Property access, site preparation and utility clearances were
carried out by Thurber prior to any drilling being carried out. The locations of the boreholes are

THURBER
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shown on the attached “Borehole Locations and Soil Strata Drawings” found in Appendices A
through E. The site plans, topography and proposed height of embankments shown on the
drawings were provided by MMM, dated May 2004.

The drilling, sampling and in-situ testing operations were carried out by All-Terrain Drilling of
Waterloo, Ontario and George Downing Estate Drlling of Port Hawkesbury, Ontario. The
boreholes were advanced by CME 75 drill rigs mounted on Nodwell tracked carriers using hollow
stem and solid stem auger techniques. Disturbed samples were obtained at selected intervals using
a split spoon sampler in conjunction with Standard Penetration Testing (SPT) in most overburden
soils. Where cohesive layers exhibiting lower strength were encountered, in-situ vane shear tests
and thin-walled tube samples were collected.

Dynamic Cone Penetration Tests (DCPT) were carried out at the toe of fill location (alternating
intermediate stations) to obtain a continuous profile in the upper portion of the deposit. The DCPT
tests were carried out by continuous penetration of a 50 mm diameter steel cone (60 degree) driven
by a standard SPT hammer. The DCPT profiles are shown on the borehole logs in the
Appendices A through E.

The drilling and sampling operations were supervised on a full time basis by a member of
Thurber’s technical staff. The supervisor logged the boreholes and the recovered disturbed and
undisturbed samples and processed the samples for transport back to Thurber’s Oakville laboratory.

Upon completion of drilling and sampling, standpipe piezometers were installed in select
boreholes. Piezometer construction generally utilized of 19 mm diameter Schedule 40 PVC pipe
with 1.5 m long slotted tips installed near the bottom of the boreholes. The piezometers
installations were backfilled with a sand filter pack extending from the bottom of the hole to at
least 0.3 m above the top of the screen and bentonite clay seals (holeplug) placed above the filter
sand and at just beneath the ground surface. The interval between the bentonite seals was

backfilled with cuttings and bentonite. Boreholes without a piezometer were backfilled using
bentonite and drill cuttings.

The Record of Borehole logs, “Borehole Locations and Soil Strata” drawings, and laboratory test
result summaries are included in each of the separate appendices as shown below:

Appendix A Hwy 11 Mainline, Strong Township, Sta. 19+875 to 20+525
Appendix B Hwy 11 Mainline, Strong Township, Sta. 20+525 to 21+150
Appendix C Highway 124/Highway 11 Interchange Ramps

Appendix D Highway 124

Appendix E Muskoka Road Connection

THURBER
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4 LABORATORY TESTING

All recovered soil samples were returned to Thurber’s laboratory where they were subjected to
visual identification and to natural moisture content determination. The results of this testing are
shown on the Record of Borehole sheets in the Appendices as described in the preceding section.

Selected samples were subjected to gradation analysis (sieve test) and Atterberg Limit testing. A
one-dimensional consolidation test was also carried out on one sample.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in the Appendices. Details of the soil
stratigraphy encountered are presented in the Appendices A through E. A general description of

the stratigraphy at each of the swamps and where high fills are proposed is given in the following
sections.

5.1 Highway 11 Mainline Embankment, Sta. 19+875 to 20+525

The Highwayl 1 Mainline between Sta. 19+875 and 20+525 will consist of a new four-lane
section supported by an embankment which is generally 6 to 10 m in height. The
anticipated footprint of the proposed fill is about 80 to 110 m in width.

The soils encountered in the boreholes drilled along this portion of the alignment generally
consist of topsoil (organic silt) or peat layer overlying a mixture of silt and fine sand which
in turn overlies a unit of silty clay to clayey silt. The above sequence is interrupted
occasionally by a layer of discontinuous sand found either above or below the silt and sand
unit. The preceding sequence, or the upper part of it, was found to overlay discontinuous

sand a very hard layer, which resulted in auger refusal (inferred bedrock or cobbles and
boulders).

Topsoil, Organic Silt and Peat

A layer of organic silt or topsoil was encountered in most borehole locations at the ground
surface south of approximately Sta. 20+325. A surface peat layer was encountered at the
ground surface between approximately Sta. 20+325 and Sta. 20+500.

The organic silt and topsoil layer is described as silt, organic, trace to some sand, with
occasional rootlets and occasional wood fibres or as sandy topsoil. The deposit was
typically dark brown in colour with occasional iron oxide staining. The thickness
encountered in the borehole varied from 50 mm to 800 mm. The SPT N-values in this
deposit varied from 1 to 7 indicating very loose to loose conditions. The moisture content
of disturbed samples collected from the organic silt varied from 42 to102%.

The peat deposit is described as peat, fibrous, silty, trace sand, with occasional rootlets and
wood fibres. The colour was dark brown. The thickness encountered at the borehole

THURBER
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locations varied from 0.2 to 1.5 m. The SPT N-values varied from 2 to 3 indicating very
loose conditions. The moisture content of the disturbed samples recovered from the peat
deposit varied from 106 to 856 % by weight.

Upper Sand

In localized areas, such as from Sta. 20+375 to 20+425 left of median centreline, an upper

sand deposit was encountered underlying the topsoil or peat layers. The thickness of this
unit encountered in the boreholes was 0.4 to 0.9 m.

This unit is generally described as fine grained sand, trace to some silt, trace gravel and
occasional cobbles. Trace of organics and rootlets was noted in some samples. The
deposit is brown in colour with occasional oxide staining. The SPT N-values ranged from 6
to more than 100 indicating loose to very dense conditions.

Silty Sand, Silt and fine Sand, Sandy Silt

At most locations the surficial topsoil and peat layers or upper sand layer were underlain
by a deposit containing a variable mixture of silt and fine sand. The composition of this
unit was variable ranging from silty sand; sand and siit mixtures; sandy silt; through to silt
some clay. The minor constituents noted in the samples included, occasional rootlets, trace
gravel and occasional cobbles. The sand fraction was typically fine grained. The thickness
of this deposit varies from 1.0 to 4.6 m.

The deposit was typically brown in colour with occasional oxide staining.

SPT N-values in this deposit range from 7 to 46 indicating a loose to dense condition.

Some higher SPT N-values (>100/0.1m) were noted near the lower boundary of this unit
where refusal conditions were encountered.

The moisture content of disturbed samples collected from this unit varied from 16 to 24%.

The results of grain size analyses conducted on samples from this unit are summarized in
Figures Althrough A4 in Appendix A and on the Record of Borehole sheets.

Silty Clay to Clayey Silt

From Sta. 20+300 to 20+20+500, cohesive silty clay to clayey silt deposit was encountered
underlying the silt and sand unit described above. This deposit is described as silty clay to
clayey silt, trace sand. The thickness of silty clay and clayey silt encountered in the
boreholes varied from 0.8 to 5.7 m. Auger refusal was generally encountered at the lower
boundary of this unit indicating that it is underlain by boulders or bedrock.

The deposit is typically brown to grey in colour with occasional oxide staining.

The SPT N-values recorded in this unit range from 7 to 16, indicating a stiff to very stiff
condition.

THURBER
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The moisture content of disturbed samples recovered from this unit varied from 23 to 37%.
The Atterberg limit tests carried out in this deposit resulted in ranged liquid limits of 22 to
29% and plastic indices of 5 to 9%. The fraction of clay-sized particles (<2 pm)

encountered in the samples ranged from 22 to 34% by weight. The portion of sand sizes
was less than 10%.

The results of the laboratory testing are summarized in Figures A6 and A8 in Appendix A.

Groundwater

Observations of groundwater conditions during drilling and measurements of water levels
in piezometers indicate that the groundwater table is generally near the ground surface
(Elev 350 m to 352 m) in the low-lying swamp areas, and 1 to 2 m below the ground
surface (Elev 353 m to 363 m) in the upland areas. The groundwater levels are expected to
vary seasonally and with heavy precipitation events.

5.2 Highway 11 Mainline Embankment, Sta. 20+525 to 21+200

The Highway11 Mainline between Sta. 20+525 and Sta. 20+200 will consist of a new four-
lane section supported by an embankment which is generally 5 to 11 m in height. South of
approximately Sta 20+775 and north of approximately Sta. 20+950, the embankment

height reduces to 6 m or less. The anticipated footprint of the proposed fill is about 80 to
90 m in width.

The soils encountered in the boreholes along this portion of the alignment generally
consisted of a sandy topsoil or peat layer overlying a sand deposit. The sand layer in turn
overlies bedrock or a deposit comprised of silt to sandy silt or a silt and sand mixture.
Locally thin layers of clayey silt was encountered beneath the topsoil near BH20+550

L18.75, underlying the sandy silt deposit at Sta. 20+550 R21.75 and underlying the sand
unit at BH20+925 1.18.75.

Topsoil and Peat

A layer of topsoil or peat was encountered in most borehole locations. The thickness of
this deposit varied from 0.2 to 0.6 m.

The topsoil layer is described as sandy topsoil, with occasional rootlets and occasional
wood fragments. The deposit was typically dark brown in colour with occasional iron
oxide staining. The SPT N-values in this deposit varied from 4 to 5 indicating very loose

conditions. The moisture content of disturbed samples collected from the topsoil layer
varied from 23 to 25%.

The peat deposit was encountered locally from 20+895 to 21+000 and is described as peat,
fibrous. The colour was dark brown to black.

THURBER
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Sand

At most locations, a sand deposit was encountered underlying the topsoil or peat layers
described above. The thickness of the sand unit as encountered in the boreholes was 0.4 to
3.8 m.

This unit is generally described as fine grained sand, trace silt to silty, trace gravel with
occasional cobbles and gravelly zones. Trace to some organics were noted in some
samples. The deposit is brown or reddish-brown in colour with occasional oxide staining.

The SPT N-values ranged from 6 to more than 100 indicating loose to very dense
conditions.

The moisture content of the disturbed samples varied from 10 to 24%.

The results of the gradation analyses in Figure Bl and B2 in Appendix B.
Clayey Silt

In localized areas between Sta. 20+550 and Sta. 20+625 and at 20+925, a cohesive clayey
silt deposit was encountered underlying the sand unit described above. This deposit is
described as clayey silt, trace to some sand with occasional sand, silt and clay lenses or

laminations. The thickness of the clayey silt encountered in the boreholes varied from 0.8
to 1.8 m.

The deposit is typically grey in colour.

The SPT N-values recorded in this unit range from 4 to 30, indicating a soft to very stiff
condition.

The moisture content of disturbed samples recovered from this unit varied from 22 to 36%.
The Atterberg limit tests carried out in this deposit resulted in liquid limits ranging from 23
to 25% and plastic indices of 4 to 6% indicating low plasticity. The fraction of clay-sized
particles (<2 pum) encountered in the samples ranged from 18 to 23% by weight. The
portion of sand sizes in the samples was typically less than 5%.

The results of the laboratory testing are summarized in Figure B3 in Appendix B.

Silt to Sandy Silt

From Sta. 20+525 to 20+600 and locally at Sta. 2+800, 20+950 and 20+970, a layer of silt
to sandy silt was encountered underlying the sand unit described above. This deposit is
generally non-cohesive to slightly cohesive and is described in the borehole records as silt,
some sand or as sandy silt, some clay. Occasional silty clay laminations were noted in
some boreholes (20+598 R18). The thickness of silt and sandy silt encountered in the
boreholes varied from 0.3 to 1.6 m.

The deposit is typically brown to grey in colour with occasional oxide staining.

THURBER
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The SPT N-values recorded in this unit range from 6 to 49, indicating loose to dense

conditions. At locations where the deposit was considered to be cohesive, the SPT N-
values ranged from ¢ to 8 indicating firm consistency.

The moisture content of disturbed samples recovered from this unit varied from 18 to 28%.
The Atterberg limit tests carried out in this deposit resulted in liquid limits ranging from 22
to 25% and plastic indices of 4 to 5% indicating low plasticity. The fraction of clay-sized

particles (<2 pm) encountered in the samples ranged from 7 to 15% by weight. The portion
of sand sizes was less than 4 to 38%.

The results of the laboratory testing are summarized in Figures B4 to BS in Appendix B.

Silty Sand to Silt and Sand

From Sta. 20+950 to 214200, the stratigraphic layers described above were underlain by a
deposit containing a mixture of silt and sand grading to silty sand. The composition of this
unit was variable ranging from sand and silt mixtures to silty sand trace clay. The deposit
was stratified with thin silty sand layers. The sand fraction was typically fine grained. The

thickness of this deposit varies from 0.9 to greater than 4.4 m. The lower boundary of this
unit was not encountered in the boreholes.

The deposit was typically brown in colour with grey silty interbeds.
SPT N-values in this deposit range from 11 to 30 indicating a compact condition.
The moisture content of disturbed samples collected from this unit varied from 19 to 27%.

The results of grain size analyses conducted on samples from this unit are summarized in
Figures BS, B6 and B7 in Appendix B and on the Record of Borehole sheets.

Groundwater

Observations of groundwater conditions during drilling and measurements of water levels
in piezometer at 21+150 R18.75 (Elev 352.1 m) indicate that the groundwater table is
generally near the ground surface (Elev 350 m to 352 m) in the low-lying swamp areas,
and 1 to 2 m below the ground surface (Elev 350 m to 352 m) in the upland areas. The

groundwater levels are expected to vary seasonally and with heavy precipitation events.

5.3 Highway 11/ Highway 124 Interchange Ramps

Seven new ramps are proposed for the interchange of Highway 11 and Highway 124 and
will consist of several intersecting embankments with different heights. The proposed
embankment section will consist of an approximately 8 m wide road allowance supported
by fill with a footprint varying from about 32 m to 60 m in width, depending on the
embankment height. Subsurface information was collected where proposed embankment

THURBER
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heights exceeded 6 m at the proposed embankment centreline and toe locations. A list of
the interchange ramps investigated is provided below:

N-E Ramp
N-EW Ramp
E-S Ramp
S-S Ramp
W-S Ramp
W-N Ramp
E-N Ramp

The soils encountered in the boreholes along the various interchange ramps generally
consisted of a discontinuous topsoil or peat layer overlying a silt and sand deposit. The silt
and sand layer in turn overlies a deposit of cohesive clayey silt to siity clay. A lower sand
unit was encountered underlying the cohesive deposit. Most of the boreholes and DCP
tests encountered auger or cone refusal at the base of the lower sand unit indicating the
presence of boulders or bedrock. The depth of the overburden soils was variable generally
ranging from 2 m to 13 m below the ground surface.

Topsoil and Peat

A surficial layer of topsoil or peat was encountered at most borehole locations. The topsoil
was typically encountered on the upland areas and the peat in the wet, low-lying areas. At
the borehole locations, the thickness of the topsoil layer varied from 0.05 m to 0.6 m and
the thickness of the peat varied from 0.3 to 1.7 m.

The topsoil layer is described as sandy or silty topsoil, with occasional rootlets and
occasional wood fibres. The deposit was typically dark brown or brown in colour. The
SPT N-values in this deposit varied from 2 to 15 indicating very loose to compact

conditions. The moisture content of disturbed samples collected from the topsoil layer
varied from 22 to 164%.

The peat deposit was encountered locally from 20+895 to 21+000 and is described as peat,
fibrous with occasional layers of silty sand. The colour was dark brown to black. The
moisture content of disturbed samples varied from 85% to 448%.

Sand, Silt and fine Sand, Sandy Siit

At most locations the surficial topsoil and peat layers were underlain by a deposit
containing a variable mixture of non-cohesive silt and fine sand. The composition of this
unit ranges sand trace to some silt; sand and silt mixtures; sandy silt; through to silt trace to
some sand. The sand fraction was typically fine grained. The deposit generally becomes

finer grained with increasing depth. The minor constituents noted in the samples included,
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occasional rootlets, trace gravel and occasional cobbles.  The thickness of this deposit
varies from 0.8 to 5.3 m.

The deposit was typically brown in colour with occasional grey silt and clay laminations
and oxide staining.

SPT N-values in this deposit range from 3 to 66 indicating a loose to very dense condition.
Some higher SPT N-values (>100/0.1m) were noted where cobbles were encountered or
near the lower boundary of this unit where refusal conditions were met.

The moisture content of disturbed samples collected from this unit varied from 8 to 32%.

The results of grain size analyses conducted on samples from this unit are summarized in
Figures Clthrough C4 in Appendix C and on the Record of Borehole sheets.

Clayey Silt to Silty Clay

Beneath most of the proposed interchange ramps, except for the N-W Ramp and south of
Sta. 20+600 on the N-E ramp, a cohesive clayey silt to silty clay deposit was encountered
underlying the silt and sand unit described above. The cohesive deposit is generally
described as clayey silt to silty clay, trace sand, but varies to silt, some clay trace sand to
sandy. The deposit has frequent sand seams, and silt or clay lenses or laminations. The

thickness of the clayey silt to silty clay encountered in the boreholes varied from 0.7 to
11 m.

The deposit is typically grey in colour, with occasional brown areas noted.

The SPT N-values recorded in this unit range from 1 to 24, indicating a soft to very stiff
condition. Vane shear test resulted in measured shear strengths of 36 kPa to more than
100 kPa. The sensitivity of the cohesive deposits, based on remolded vane shear
measurements, varied from 2 to 7, indicating low sensitivity.

The moisture content of disturbed samples recovered from this unit varied from 22 to 58%.
The Atterberg limit tests carried out in this deposit resulted in ranged liquid limits of 22 to
32% and plastic indices of 4 to 13% indicating low plasticity. The fraction of clay-sized
particles (<2 um) encountered in the samples ranged from 9 to 36% by weight. The portion

of sand sizes in the samples was typically less than 12%, with a maximum sand content of
23% in one sample.

The results of the laboratory testing are summarized in Figures C5 to C16, in Appendix C.

Lower Sand

In some areas near the western edge of the interchange (N-E and E-S ramps), a layer of
sand was encountered underlying the cohesive clayey silt to silty clay unit described above.
The sand deposit is described in the borehole records as sand trace to some silt, trace to

some gravel and as gravelly or silty sand. Occasional cobbles or boulders were also noted

THURBER .



Highway Embankments and Swamps,
Highway 11 Four Laning, Muskoka Connection to Hwy 124 Page 11

in the boreholes. The thickness of the lower sand layer encountered in the boreholes varied
from 0.4 t0 2.0 m.

The deposit is typically brown in colour.

The SPT N-values recorded in this unit generally range from 12 to more than 100,
indicating compact to very dense conditions. The higher SPT N-values (>100/0.1m) were
noted where cobbles, boulders or the underlying bedrock were encountered.

The moisture content of disturbed samples recovered from this unit varied from 18 to 22%.

The results of the laboratory testing for this unit are summarized in Figures C3 in
Appendix C.

Groundwater

Observations of groundwater and soil moisture conditions during drilling indicate that the
groundwater table is generally near the ground surface (Elev 350 m to 352 m) in the low-
lying swamp areas, and 1 to 3 m below the ground surface (Elev 350 m to 353 m) in the

upland areas. The groundwater levels are expected to vary seasonally and with heavy
precipitation events.

5.4 Highway 124 Embankments

A realignment of the existing Highway 124 is proposed west and east of the new
interchange with Highway 11. The new alignment of Highway 124 will have three

separate areas where embankment fill higher than 6 m or swamp crossings are proposed.
These areas are:

Hwy 124, Sta. 9+100 to 9+240: 3 - 4 m high embankment on swamp
Hwy 124, Sta. 9+760 to 9+940: 7 — 18 m high embankment on swamp
Hwy 124, Sta. 10+050 to 10+150: 6 — 10 m high embankment

The soils encountered in the boreholes advanced within the three areas identified above
generally consisted of a discontinuous topsoil or peat layer overlying a sandy silt to sand
deposit. From Sta. 9+100 to 9+240, where the bedrock was relatively shallow (<2 m), the
sand directly overlies the bedrock. However, at the two more eastern locations, the depth
of bedrock increases to 15 m maximum, and the silty sand to sand deposit was found to
overlay a layer of sandy silt supported by an underlying layer of silty clay unit. A lower
sand to sand and gravel unit was encountered underlying the cohesive silty clay deposit.
Most of the boreholes and DCP tests encountered auger or cone refusal at the base of the
lower sand unit indicating the presence of boulders or bedrock.

Standing water was encountered up to 300 mm above the ground surface during drilling at
the lower elevations from Sta. 9+100 to 9+240.
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Topsoil and Peat

A surficial layer of topsoil or peat was encountered at most borehole locations. The topsoil
was typically encountered on the upland areas and the peat in the wet, low-lying areas. At
the borehole locations, the thickness of the topsoil layer varied from 0.1 mto 0.5 m and the
thickness of the peat varied from 0.1 to 0.9 m.

The topsoil layer is described as sandy topsoil, with occasional rootlets and occasional
wood fibres. The deposit was typically dark brown in colour.

The peat deposit is described as peat, fibrous with occasional rootlets. The colour was dark

brown to black. The moisture content of disturbed samples varied from 119% to 385%.

Sand to Silty Sand

At most locations along Highway 124, the surficial topsoil or peat layers (where present)
were underlain by a variable deposit comprised of cohesionless sand to sandy silt. The
composition of this unit generally ranges from sand trace to some silt; to silty sand. Less
frequently areas of sand and silt mixtures or sandy silt were encountered. ~ The minor
constituents noted in the samples included: peat inclusions, occasional rootlets, wood-
fibres, trace gravel. The thickness of this deposit varies from 0.1 to 2.8 m.

The deposit was typically brown in colour.

Most of the SPT N-values in this deposit range from 2 to 50 indicating a very loose to
dense condition. Some higher SPT N-values (>100/0.1m) were noted near the lower

boundary of this unit where refusal conditions on boulders or bedrock were encountered.

The moisture content of disturbed samples collected from this unit generally varied from
15 % to 22%. Extreme values up to 82% were encountered where peat inclusion or other
organics were noted in the deposit.

The results of grain size analyses conducted on samples from this unit are summarized in
Figures D1 and D2 in Appendix D and on the Record of Borehole sheets.

Silt and Sand to Sandy Silt

At Hwy 124, Sta. 9+760 to 9+940, where the depth to bedrock increases to more than 12 m
a cohesionless silt and sand to sandy silt unit was encountered underlying the sand to silty
sand deposit described in the preceding section. The deposit is generally described as sand
and silt varying to sandy silt or to silt some clay, trace to some sand. Occasional clay or
sand seams and layers were noted in this unit. The thickness of the Silt and Sand unit
encountered in the boreholes varied from 0.7 to 4.3 m.

The deposit is typically brown in colour, with occasional grey areas noted.
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The SPT N-values recorded in this unit range from 4 to 37, indicating very loose to dense
condition.

The moisture content of disturbed samples recovered from this unit varied from 20 to 28%.

The results of the laboratory testing are summarized in Figure D3 in Appendix D.

Silty Clay

A silty clay deposit was encountered underlying the silt and sand to sandy silt unit
described above. The silty clay deposit is varies from clayey silt to silty clay, or a mixture
of silt and clay. The deposit contains trace to some sand. The deposit has frequent sand
and silt seams, lenses or laminations. The thickness of the clayey silt to silty clay
encountered in the boreholes varied from 2.7 to 10.0 m.

The deposit is typically grey in colour, with rare brown zones noted in the upper part of the
deposit.

The SPT N-values recorded in this unit range from 1 to 6, but occasionally up to 16.. Vane
shear test resulted in measured shear strengths of 8 kPa to more than 100 kPa indicating
very soft to very stiff conditions. The sensitivity of the cohesive deposits, based on
remolded vane shear measurements, varied from 2 to 7, indicating low sensitivity.

The moisture content of disturbed samples recovered from this unit varied from 18 to 48%.
The Atterberg limit tests carried out in this deposit resulted in ranged liquid limits of 22 to
30% and plastic indices of 4 to 10% indicating low plasticity. The fraction of clay-sized
particles (<2 pm) encountered in the samples ranged from 13 to 40% by weight. The
portion of sand sizes in the samples was typically less than 10%.

A one-dimensional consolidation test was carried out on an undisturbed sample from
Borehole 9+899 1L1.5 at 8.8 m1 depth. The results of the test are summarized in Table 5.1.
Detailed test results are included in Appendix D.

TABLE 5.1: CONSOLIDATION TEST SUMMARY

Borehole Sample Insitu w e, Pc’ OCR Cc Cr
d(es:)h (kSI’a) (%0) (kPa)
9+899 L1.5 8.85 88 36 1.01 50 0.6 0.20  0.05
Where s’ insitu overburden pressure
w moisture content
€0 Initial void ratio
Pec’ Preconsolidation pressure
OCR  Overconsolidation ratio
Ce Compression Index
Cr Recompression Index
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The results of the laboratory testing are summarized in Figures D4 to D9, in Appendix D.

Lower Sand or Sand and Gravel

In most areas along Highway 124, a layer of sand or sand and gravel was encountered
beneath the units described above and directly overlying auger refusal conditions
indicating bedrock or boulders. The sand deposit is described in the borehole records as
sand trace to some silt, trace to some gravel or as sand and gravel. Occasional cobbles

were also noted in the boreholes. The thickness of the lower sand layer encountered in the
boreholes varied from 0.1 to 1.2 m.

The deposit is typically brown in colour.

The SPT N-values recorded in this unit generally range from 39 to greater than 100,
indicating dense to very dense conditions. The higher SPT N-values (>70/0.2m) were
generally noted where cobbles or the underlying bedrock were encountered.

The moisture content of disturbed samples recovered from this unit varied from 8 to 22%.

Groundwater

Observations of groundwater and soil moisture conditions during drilling indicate that the
groundwater table is generally near or 0.3 m above the ground surface (Elev 370 m to
370.5 m) in the swamp areas between Stations 9+100 and 9+250 along Highway1214.

West of the proposed Highway 124/ 11 underpass the groundwater table was encountered 1
to 2 m below the ground surface (Elev 350 m to 363 m) in the upland areas and near or 1 m

above the ground surface (Elev 350 m to 351 m) in the low-lying areas.

East of the proposed underpass, the groundwater table was encountered approximately
0.9 m below the ground surface (Elev 354 m).

The groundwater levels are expected to vary seasonally and with heavy precipitation
events.

5.5 Muskoka Road Embankments

A new Muskoka Road Connection is proposed west of the proposed Highway 11 four-lane
alignment and south of the interchange with Highway 124. The new alignment of
Muskoka Road Connection will have two separate areas where embankment fill higher
than 6 m or swamp crossings are proposed. These areas are:

Muskoka Rd, Sta. 9+250 to 9+500: 6 — 10.5 m high embankment on swamp

Muskoka Rd, Sta. 9+625 to 9+825: 6 — 15 m high embankment

The soils encountered in the boreholes advanced within the southern swamp area identified
above (Sta. 9+250 to 9+500) generally consisted of a surficial topsoil or peat layer

overlying an upper sand layer which in turn was underlain by a slightly cohesive deposit of
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silt with some clay. North of approximately Sta. 9+400, refusal conditions were
encountered beneath the cohesive silt at 3.5 to 6.5 m depth. However, south of this location
a deposit of cohesionless sandy silt to silty sand was encountered underlying the cohesive
silt layer. Occasional zones of cohesionless sandy silt to silty sand materials were also
encountered within the cohesive silt. An underlying layer of sand and gravel was

encountered locally beneath the silt and sand layers near the south limits of the proposed
embankment (Sta. 9+250).

The soils encountered beneath the proposed northern embankment (Sta. 9+625 to 9+825)
generally consisted of the following sequence:

e Fill

o  Peat or topsoil

o Silt and Sand mixtures (silty sand to sandy silt)
o Silt some clay to Clayey silt (cohesive)

o Lower sand, silty or gravelly

Not all the layers noted above were encountered in each borehole. The fill soils for
example were only present near the existing access road, and some of the units were not

continuous across the proposed embankment foundation area. A generalized description of
the soil units is provided in the following sections.

Fill

Fill was encountered near the Access Road at Muskoka Rd Sta.9+722. The fill was
comprised of sand and gravel over silty sand with organics. The thickness of the fill was
1.2 m. SPT N-values ranged from 4 to 5 indicating the materials were very loose to loose.

Topsoil and Peat

A surficial layer of topsoil or peat was encountered at most borehole locations. The topsoil
was typically encountered on the upland areas and the peat in the wet, low-lying areas. At
the borehole locations, the thickness of the topsoil layer varied from 0.1 m to 0.6 m and the
thickness of the peat varied from 0.2 to 1.9 m.

The topsoil layer is described as sandy topsoil, with occasional rootlets and occasional
wood fibres. The deposit was typically dark brown in colour.

The peat deposit is described as peat, fibrous with occasional rootlets. The colour was dark
brown to black. The moisture content of disturbed samples varied from 58% to 552%.

Upper Sand Deposit
The upper sand layer was only encountered at the southern swamp area and is described as

sand, trace silt, trace gravel. The sand was typically fine to medium grained. The thickness
of this deposit varied from 0.8 m to 2.0 m. The colour was brown or grey. SPT N-values
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ranged from 10 to 24 indicating compact conditions. The moisture content of disturbed
samples varied from 15 to 22%.

Silt and Sand Mixture

In the northern embankment foundation area, a non-cohesive deposit of silt and sand in
varying proportions was encountered. The composition of this unit generally ranges from
sandy silt to silty sand and includes mixtures of fine grained sand and silt. ~ Occasional
silt and clay seams were noted at some locations. -‘The minor constituents noted in the
samples included: occasional rootlets, peat inclusions, trace to some gravel or trace clay.
The thickness of this deposit varies from 0.3 to 2.8 m.

The deposit was typically brown, reddish brown or grey in colour with occasional oxide
staining.

The SPT N-values in this deposit ranged from 7 to 49 indicating loose to compact
conditions.

The moisture content of disturbed samples collected from this unit generally varied from
10 % to 22%. Extreme values up to 94% were encountered where peat inclusion or
organics were noted in the deposit.

The results of grain size analyses conducted on samples from this unit are summarized in
Figures E1 through E4 in Appendix E and on the Record of Borehole sheets.

Silt some clay to Clayey Silt

Beneath portions of both the south and northern embankment locations, a cohesive silt
deposit was encountered underlying the Upper Sand or the Silt and Sand units described
above. This cohesive deposit varies from silt some clay to clayey silt. The deposit contains
trace to some sand and occasional cobbles. Sand, silt and clay seams, lenses or laminations
were noted in the north of Sta. 9+700. The thickness of the silt some clay to clayey silt unit
encountered in the boreholes varied from 0.3 to 3.1 m.

The deposit is typically brown or grey in colour, with occasional oxide staining.

The SPT N-values recorded in this unit generally range from 9 to 33, indicating generally
stiff to hard conditions.

The moisture content of disturbed samples recovered from this unit varied from 13 to 29%.
The Atterberg limit tests carried out in this deposit resulted in ranged liquid limits of 19 to
23% and plastic indices of 4 % indicating very low plasticity. The fraction of clay-sized
particles (<2 um) encountered in the samples ranged from 13 to 29% by weight. The
portion of sand sizes in the samples was typically less than 15%.

The results of the laboratory testing are summarized in Figures E5 to E6 and ES8, in
Appendix E. '
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Lower Sand or Sand and Gravel

A layer of sand or sand and gravel was encountered beneath the units described above and
directly overlying auger refusal conditions indicating bedrock or boulders. The sand
deposit 1s described in the borehole records as silty sand, trace to some gravel, as gravely
sand, or as sand and gravel trace to some silt. Occasional cobbles and boulders were also

noted in some boreholes. The thickness of the lower sand layer encountered in the
boreholes varied from 0.8 to 3.9 m.

The deposit is typically brown in colour.

The SPT N-values recorded in this unit generally range from 27 to more than 100,
indicating compact to very dense conditions. The higher SPT N-values (>100/0.05m) were
generally noted where cobbles, boulderd or the underlying bedrock were encountered.

The moisture content of disturbed samples recovered from this unit varied from 8 to 35%.

Groundwater

Observations of groundwater and soil moisture conditions during drilling and in the
standpipe piezometers indicate that the groundwater table is generally near the ground
surface. Depth to groundwater table measured in the piezometers varied from 0.3 to 0.64 m
below the surface following completion of drilling. Some boreholes were drilled from

frozen swamps where up to 500 mm of surface water was encountered above the ground
surface.

Direction of fieldwork and report preparation by:

S.M. Sather, P.Eng.,
Senior Geotechnical Engineer
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FOUNDATION INVESTIGATION AND DESIGN REPORT
HIGH EMBANKMENTS AND SWAMPS
MUSKOKA ROAD CONNECTION TO HIGHWAY 124
HIGHWAY 11 FOUR LANING
BURKES FALLS TO SOUTH RIVER, ONTARIO
G.W.P. 759-93-00

Geocres Number: 31E-220

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

6 GENERAL

This report presents interpretation of the geotechnical data in the factual report and presents

preliminary foundation design recommendations where embankment heights exceed 6 m or swamp
crossings have been proposed.

The discussion and preliminary recommendations presented in this report are based on our
understanding of the project and on the factual data obtained in the course of the investigation.

7 ENGINEERING ANALYSIS METHODOLOGY

7.1 General

The project information, including plan and profile of the proposed alignments dated
May 2004, utilized in the engineering analysis was provided by MMM. For the purpose of
analysis and reporting the proposed embankments and swamp crossings along the proposed
Highway 11 alignment, interchange ramps and other highway alignments have been treated
separately. A summary of the various segments is provided below:

o Hwy 11 Mainline, Strong Township, Sta. 19+875 to 20+525
o Hwy 11 Mainline, Strong Township, Sta. 20+525 to 21+150
o Highway 124/Highway 11 Interchange Ramps

o Highway 124

o Muskoka Road

The major factors governing foundation design of the proposed embankments include:
= Proposed embankment geometry (height, slope angle, footprint, etc)
= Embankment material type (earthfill, Select Subgrade Material -SSM or rock{ill)
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& Extent and thickness of surficial organic soils
= Thickness and engineering properties of underlying mineral soils
= Depth to competent layer (bedrock or dense gravel)

& Groundwater conditions

The geotechnical analysis summarized in this report includes assessment of the global
stability of different embankment geometries and material types for both short and long
term conditions. Assessment of immediate and long term settlement magnitudes and rates
was also carried out. The analyses were based on the soil profiles and properties
encountered at various locations. The location of the design sections and soil properties
were selected for the more unfavourable locations.

The design of embankment stability and settlement are based on conventional factors of
safety and selection of design parameters obtained from careful review of field and
laboratory test results and engineering experience. The level of field and laboratory testing
carried out for this project is expected to yield a reasonable level of reliability for the
design. The design reliability could be improved by carrying out additional field

investigation and laboratory testing (such as CPT). However, this additional work is not
part of the current scope of work.

7.2 Design Options

Several design alternatives were considered in carrying out the embankment design,
including:

Subexcavation of peat and organics versus overland construction

Provision for berms, geosynthetic reinforcement or flattening of slopes to improve
global stability

e Staged construction to improve short term stability
= Preloading/surcharge to reduce long term settlements

Wick drains to accelerate dissipation of excess pore pressure

A comparison of the advantages, disadvantages and relative cost is presented in the
Table 7.1. The table presents design options for addressing stability, short term and long
term settlements. For comparison purposes, the estimated relative unit costs presented in
the table are based on generalized design parameters for a 60 m wide by 18.3 m high

embankment section founded on a 12 m deep deposit of soft silty clay, similar to Hwy 124,
near Sta.9+920.
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The preferred design options are presented in Section 8. The recommended embankment
design options are based on an anticipated construction schedule of 2 years. The final

grading and pavement construction is expected to occur after this time.

7.3 Stability and Settlement Analyses

The stability analyses were carried out using limit equilibrium methods by the
commercially available slope stability program “GSLOPE” developed by Mitre Software
Inc. Bishop’s modified method of slices was used in the analyses. Based on consideration
of the risk involved and past experience with highway embankment design and monitoring
of embankment performance, a Factor of Safety (FS) of 1.3 is considered appropriate to
maintain embankment stability and control deformations during construction. A FS of 1.5
is recommended for assessment of global embankment stability for long term conditions.

Immediate foundation settlements due to compression of the non-cohesive soils have been

estimated based on the methods described in the CHBDC, 2000 Commentary Section
C6.6.3.6.

The estimated consolidation settlement magnitude and time to achieve the majority of this
consolidation (90%) was calculated based on Terzaghi’s one-dimensional vertical
consolidation formulation combined with calculation of stresses in a two-dimensional
elastic half-space as described in the CHBDC Commentary Section 6.6. The parameters
used in the settlement analysis were determined by correlation of soil moisture and strength

data to numerous laboratory tests from similar geologic units in the central Ontario region.

7.4 Seismic Considerations

The following seismic parameters have been used in design

= Velocity Related Seismic Zone 1

= Zonal Velocity Ratio 0.05
= Acceleration Related Seismic Zone 2

= Zonal Acceleration Ratio 0.1

In accordance with the CHBDC, the soil profile type at this site is classified as Type Il
(more than 9 m of soft to medium stiff clay), which according to Table 4.4.6.1 of the
CHBDC is associated with a Site Coefficient of 1.5. A peak horizontal ground
acceleration (PHA) of 0.17g, where g is the acceleration due to gravity, has therefore been
used in this analysis. This PHA value corresponds to a probability of exceedance of 10%
in 50 years.
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74.1  Stability

Stability of the embankments under seismic loading was assessed by carrying out a
pseudo-static analysis using the parameters noted above. The pseudo-static analysis
considers the application of the PHA to the soil mass on a non-softening foundation to
assess the embankment stability. This assumption is considered reasonable given the
subsurface conditions encountered in the site investigation. The analysis was carried out
for embankments constructed from rockfill or from Select Subgrade Material (SSM). A
summary of the results of each analysis is included in Appendix F.

The embankment stability analyses indicate that the Factor of Safety under short term
seismic loads will range from FS = 1.1 to 1.2. These results indicate an acceptable margin
of stability under seismic loading conditions.

7.4.2 Liquefaction Potential

Several of the proposed embankments will be constructed on relatively thin (<2 m thick)
loose to compact cohesionless layers overlying cohesive deposits. The water-table at the
time of the field investigation was generally within or below the cohesionless soils. Based
on the SPT N-values, partially saturated condition and the shallow depth of the
cohesionless deposits, the likelihood of liquefaction of the foundation soils during the
design seismic event is considered low. Some local liquefaction may occur during a
seismic event resulting in local toe failure or minor settlement of the embankment, but this
1s expected to be readily repairable.

8 EMBANKMENT DESIGN

8.1 General

The generalized subsurface conditions and proposed embankment configurations for the
various ramps, alignments and sections, are summarized in Table 8.1. Six representative
areas were selected for detailed analysis based on the depth of compressible soils and areas

exhibiting low shear strength. The areas selected for analysis are shown in Figure 1
following the text of this report.

Assessment of stability and settlement for embankments lower than 6 m height is beyond
the scope of this report and is not included in this assessment.

The subsurface conditions vary from shallow cohesionless deposits providing relatively
good stability and low foundation settlements, to deeper deposits of soft to firm cohesive
clay where greater settlements and lower FS of global stability are expected. The
groundwater table is typically at the ground surface where the deeper clay deposits are
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encountered and 1 to 3 m below the surface in the upland areas A summary of the soil

model and the engineering parameters used in the analysis is included in Table 8.2.

8.2 Comparison of Foundation Design Options

A comparison of advantages, disadvantages and relative costs for various design options is
presented in Table 7.1. The foundation design and construction issues related to
embankment settlement and stability are presented in Table 8.3 along with the
recommendations for the preferred design options.

A brief summary of the results of the analysis and the embankment design
recommendations are described below:

Hwy 124 (9+8635 to 9+950)

A 20 m high embankment (including surcharge) is proposed and is to be founded on 10 m
of firm, compressible cohesive soils.  Design issues at this location include potential
instability, short term settlement and long term foundation settlement. The preferred
design measures recommended to address these issues consist of berms, staged

construction, preloading/ surcharging, wick drains and monitoring of instrumentation.

The recommended berm sizes are based on the relative height of the proposed embankment
and the depth of soil encountered. The berms are designed to provide a minimum Factor of
Safety of 1.3 at each construction stage, for undrained loading conditions associated with
expected construction rates. The assumption of undrained loading is considered reasonable
given the limited plan area of the berms and embankments. Reduction of berm sizes may
be possible if restrictions are placed on construction rates and partially drained conditions
are allowed to develop during construction. This type of construction would require
instrumentation and monitoring of excess pore pressure and displacements during
construction. Development of these design options is outside of the current project scope.

Muskoka Road (9+8835 to 9+960)

The subsurface conditions encountered at centerline of the Muskoka Connection 9+885 to
94960 consist of an approximately 6.5 m thickness of silty sand with interbedded stiff silty
clay. Settlement of the roadway is not expected to be a factor in design for this section.
However, the thickness of soft cohesive soil increases significantly towards the east, and at
the location of the east embankment toe, the borehole information indicates that soft,
cohesive deposits extend to at least 10 m depth. Analysis indicates that for the proposed
14 m high embankment height, short term stability will require provision for berms and

staged construction in the design. The recommendations are discussed further in the
following sections.
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Hwy 1] Mainline (20+400 to 20+500)

The subsurface conditions encountered in the foundation for the proposed Hwy 11
mainline embankment comprise a surficial peat layer overlying compact silt and stiff to
very stiff silty clay to more than 7 m depth. Aside from removal of the peat layer detailed
in the following section, the foundation conditions encountered do not require specialized

design recommendations related to stability and settlement of the proposed 8 m high
embankment.

8.3 Peat and Topsoil Removal

It is standard procedure in MTO projects to subexcavate peat deposits from within the
embankment footprint if the underlying mineral soil will be encountered within 6 m of the
ground surface. The foundation is then backfilled with rock or granular fill. For peat
thickness of less than 6 m, this method is an economical and efficient method of improving
stability during construction and minimizing the potential for large post-construction
settlements. Where the peat thickness is greater than 6 m, construction becomes more
costly and overland construction with surcharging may then be the preferred option.

Within the project limits addressed in this report, the depth of peat and organic soils is
generally less than 2 m thick. It is therefore recommended that all peat and organic soils,
where present be subexcavated from within the proposed fill footprint. The foundation
area should be backfilled with rock or granular backfill as described in the following

section. Placement of coarse rockfill material is recommended where standing water is
encountered.

Table 8.4 provides a summary of the anticipated depth of subexcavation for peat and
topsoil removal along the proposed alignments. The depth of stripping is based on the

thickness of organics noted at the borehole locations. Stripping depth may vary from that
noted in the table between the borehole locations.

In the stability and settlement analyses summarized below it has been assumed that the

organic and peat layers have been removed and replaced with granular backfill as
appropriate.

8.4 Stability Analysis

The input parameters and soil model used in the stability analyses, including soil
stratigraphy, properties, piezometric pressures, and embankment geometry, are
summarized in Figures F1 through F14 in Appendix F following the text of the report. The

stability analyses were only carried out where embankment heights exceed 6 m from the
original ground surface.
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Separate analyses were carried out for both earth fill embankments and rockfill
embankments for short term (undrained), long term (effective stress) and seismic

conditions. The analyses used the following variables:

= Earth fill embankment slopes 2H:1V
= Rock fill embankment slopes 1.25H:1V
= Height of surcharge 2m

The results of the stability analysis for all other swamp areas where embankment height
exceeds 6 m resulted in FS greater than 1.3 for short term conditions and greater than 1.5
for long term conditions. Stability analysis under pseudo-static seismic loading indicates a

Factor of Safety exceeding 1.1. A summary of results of the stability analyses is provided
in Table F-1 in Appendix F.

The results of the analyses indicate that stability will be acceptable (FS greater than 1.5)
under long term drained conditions and under seismic loads (FS greater than 1.1).
However, short term stability will not be adequate at several sites where high fills are
proposed on soft foundation soils. These sites will require stabilizing measures to improve
stability to acceptable levels as described below.

Hwy 124, 9+865 to 9+950

This portion of Highway 124 will require a 20.3 m high embankment (including 2 m
surcharge) founded on loose silt and clay extending to 14.8 m depth. The lower 9 m of the
soil profile is comprised of cohesive, firm to stiff, clayey silt. The analysis indicates a
FS<1 under undrained conditions for this configuration. Construction in two stages and
addition of berms are therefore required to allow construction up to the required
embankment height with FS=1.3. To reduce the required berm sizes, the stability analysis
allows for strength gain within the foundation following the application of the first
construction stage. Instrumentation and monitoring of the excess pore pressures will be
required to confirm loading conditions and control start of placement of the second

construction stage. Details of berm placement and size are summarized in Table 8.5
following the text of the report.

E-S Ramp, 20+630 to 20+720

A 13.2 m high embankment (including 2 m surcharge) is proposed for this portion of the
E-S ramp. The embankment will be founded on soft clayey silt extending to 7 m depth.
The analysis indicates that FS =1 for undrained loading under these conditions. The
addition of berms is required to allow construction without interruption to the required
height with acceptable stability (FS=1.3).
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E-N Ramp, 20+720 to 20+800

A 10 m high embankment is proposed for this location with no allowance for surcharge.
The embankment will be founded on soft to firm clayey silt extending to 7.2 m depth. The
analysis indicates FS<l for undrained loading under these conditions. A berm is
recommended on the right (east) side of the embankment to allow uninterrupted
construction of the embankment to the design grade with FS>1.3.

N-E Ramp, 20+700 to 20+790

An 11.4 m high embankment is proposed at this location, with no allowance for surcharge.
The embankment will be founded on firm clayey silt extending to 7.1 m depth. The
analysis indicates FS=1 for undrained loading under these conditions. A berm is

recommended to allow uninterrupted construction of the embankment to the design grade.

Muskoka Road, 9+875 to 9+930

A 14 m high embankment is proposed at this location. Surcharge has not been include in
the analysis as stiff soils near the road centreline are expected to result in foundation
settlements of less than 50 mm. However, the thickness of soft cohesive soil increases
significantly towards the east, at the location of the east embankment toe, where soft,
cohesive deposits extend to at least 10 m depth. Analysis indicates that for the proposed
embankment height, short term stability will not be adequate, FS<1. Provision for berms
and staged construction in the design will be required for stability under undrained
conditions (F=1.3). To keep the required berm sizes manageable, allowance for gain in
foundation strength following the application of the first construction stage has been
included in the analysis. Instrumentation and monitoring of the excess pore pressures will
be required to confirm loading conditions and control the start of placement of the second

construction stage. Details of berm placement and size are summarized in Table 8.5
following the text of the report.

8.4.1 Berm Design Configuration

Berm construction should be integrated with the overall construction of the embankments.

The maximum slope of the berms should be as recommended for embankments of earthfill
or rockfill materials as described above.

8.4.2 Staged Construction

Staged construction, instrumentation and monitoring will be required to complete the 18 m
high embankments at;

= Highway 124, Sta. 9+950 to 9+865
= Muskoka Road, Sta. 9+885 to 9+960

THURBER .
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Based on the stability calculations shown in Appendix F, the embankments at these
locations can be raised to a maximum height of 12 m above the elevation of the

embankment toe during the first stage of construction, provided that the berms are
constructed first.

The second stage and the 2 m surcharge can be placed after monitoring of field
instrumentation indicates that an acceptable level of the consolidation and strength has
been achieved. The analysis requires that 90% of the consolidation be achieved for the
first stage loading prior placement of the second stage. The estimated time for achieving
90% consolidation at each stage is provided in the following section.

The monitoring of settlements and pore pressures will require installation of
instrumentation and monitoring of the instruments during construction. Design of the
instrumentation and monitoring plans is outside of the scope of the current assignment.
Target values for maximum excess pore pressure and values for confirming adequate
dissipation will depend on the location and depth of the instruments and should be
calculated in conjunction with the instrumentation design.

8.5 Settlement Analysis

8.5.1 Foundation Settlements

A settlement analysis was carried out using Terzaghi’s one-dimensional consolidation
theory with stresses calculated for two-dimensional embankment loading configurations.
Input parameters were developed based on correlations between index and strength
parameters measured at the site and correlated with oedometer tests carried out for this site

and from adjacent areas of the Highway 11 project. The correlation of the compressibility
and moisture content is included in Figure G-1.

The result of the settlement analyses are summarized in Table 8.6 following the text of the

report. A detailed summary of the settlement analyses is included in Table G-1 in
Appendix G.

A summary of the results of the settlement analysis is included below:

Hwy 124, 91865 t0 9+950

The settlement analysis for the proposed 18.3 m high embankment indicates a maximum
primary settlement of 1060 mm. This settlement will apply near the centreline of the
embankment. The estimated time for 90% of the primary settlement to occur considering
that the embankment is constructed in two stages is 1.06 years. Long term settlement is
estimated at 70 mm for a period of 30 years following construction. The settlement values
are calculated for conditions where the greatest thickness of compressible soil was

THURDER
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encountered, near Sta. 9+913. A minimum 2 m surcharge is recommended for this

embankment to reduce the post-construction settlement rate to less than 50 mm in 30 years.

To reduce the likelihood of disruption to the construction schedule, it is recommended that:
vertical wick drains be installed at Hwy 124, Sta. 9+865 to 9+950. The design of wick
drains is beyond the scope of this assignment.

E-S Ramp, 20+550 10 20+720

The foundation settlement analysis for the proposed 11.2 m high embankment indicates a
maximum primary settlement of 300 mm, calculated at the embankment centreline. The
estimate time for 90% of the primary settlement to occur is 2 to 3 months. Post
construction settlement is estimated to be 60 mm over a 30 year period. A minimum 2 m

surcharge is recommended to reduce the post construction settlement rate to less than
50 mm in 30 years.

Interchange Ramps

The estimated primary settlements calculated where compressible clay was encountered in
the foundation for the E-N Ramp, Sta. 20+720 to 20+800 and the N-E Ramp, Sta. 20+700
to 20+760, are between 150 and 200 mm. The estimated time to achieve 90%
consolidation is 2 to 3 months. Post construction settlement is estimated to be less than

50 mm in 30 years, and therefore surcharge is not required in these areas.

Muskoka Connection

Soils beneath the ceterline of the Muskoka Connection were stiff to very stiff and highly

overconsolidated. No significant foundation settlement is expected within the roadway.

Highway 11 Mainline

Compressible soil is present within the foundation of the Highway 11 mainline
embankment between Sta. 0+400 and 20+450. The estimated primary foundation
settlement associated with construction of the proposed 8.3 m high embankment is
approximately 40 mm. Post construction settlement for a 30 year life is estimated to be
40 mm. Surcharge is not required for this area.

Design Settlement Rates

The rate of settlement due to primary consolidation in the field may vary from the
theoretical estimates because of natural variation in soil properties, complex boundary
conditions, and changes resulting from loss of structure in the clay deposit during loading.
It is therefore recommended that the theoretical times for consolidation be increased by at

least 100% to account for these variations for the purpose of estimating construction
schedules.
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The estimated long term foundation settlement rate resulting from secondary consolidation
are considered manageable with conventional pavement maintenance schedules. However,

surcharging of the embankment is recommended in all areas where total settlement will
exceed 300 mm.

A minimum height of surcharge of 2 m is recommended. Additional height of surcharge is
not expected to affect the long term settlement because the geometry of the fill would
result in relatively small stress change in the foundation.

8.5.2 Embankment Settlements

The estimated settlement of embankments constructed of rock fill or compacted earth fill
will be 0.5% of the embankment height. This settlement is expected to occur within one to
two years following completion of the embankments.

8.6 Embankment Construction

8.6.1 Embankment Construction Over Swamps

Construction of new embankments over swamp should be carried out in accordance with
OPSS 209, “Construction Specification for Embankments Over Swamps”, dated March

1998, and with specific reference to OPSD 203.010, “Embankments Over Swamps, New
Construction”.

For backfilling of subexcavation below the water-table or in swamps where surface water
may be seasonally present above the ground surface, it is recommended that rock fill or
coarse granular materials (OPSS Granular B Type ), be used as backfill. Placement of

earthfill over rockfill should be avoided to prevent potential loss of material resulting from
internal erosion.

8.6.2 Embankments

Embankment construction should be carried out in accordance with OPSS 206, as amended
by Special Provision “Amendment to OPSS 206, December 1993, dated November 2002.
Earth fill may consist of granular materials and Select Subgrade Material (SSM) in
compliance with Special Provision 110F13, “Amendment to OPSS 1010, March 1993”.

Earth fill used for construction of embankments should be placed in regular lifts and
compacted in accordance with OPSS 501. Benches, 2 m minimum in width, are required
along slopes at 8 m maximum vertical intervals in earth and 6 m maximum vertical

intervals in rock. The benches should extend the length of the embankment where the
height exceeds 6 m.

Earth fill embankments slopes must be provided with erosion protection in accordance
with Special Provision SP572SO1.
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9 CONSTRUCTION CONCERNS

During construction, a qualified Geotechnical staff should be retained to observe activities related
to embankment construction and advise the Contract Administrator on construction concerns or
1ssues related to embankment stability or settlement.

Potential construction concems to be highlighted are shown below, but the concerns are not
necessarily limited to this list:

= Inspection and confirmation that all organics and peat materials within the proposed embankment
footprints are sub-excavated and replaced with approved backfill.

= Instrumentation and monitoring of stability and settlement by qualified geotechnical staff is
recommended where staged embankment construction has been recommended (Highway 124,
Sta. 9+985 to 9+950) and Muskoka Road Connection (Sta.+885 to 9+960).

= The use of wick drains is recommended at Highway 124, Sta. 9+885 to 9+950 to increase the rate

of consolidation. Detailed design of the wick drains is beyond the scope of the current
assignment.

Engineering analysis and report preparation by:

S.M. Sather, P.Eng.,
Senior Geotechnical Engineer

Report reviewed by:
P.J. BRanco, P.Eng.,
Review Engineer
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E-N RAMP EMBANKMENT
Sta. 20+740 ~ Sta. 20+800

N-E RAMP EMBANKMENT

=
2 =
& M
. Z
<
& g
! &
g &
o P
o >

X
& >
@ )

Sta. 204630 ~ Sta. 20+720

HWY 124 EMBANKMENT
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HWY 11 EMBANKMENT
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Sta. 9+875 ~ Sta, 9+960

KEY PLAN
STABILITY AND SETTLEMENT
ANALYSIS LOCATIONS




INHNAAOQAJAT ALI'TIV.LS J0A
SNOILLdO NOISAd NOILLVANAOA A0 NOSIHIVAINOD 'L A'TdV.L

sadors

o118y Jo 2oe[d Ul PaPUAUNUOIAT SULID]

St
UBL[} [BLIOJELU JO SN JUIIDIJD SSI]

POYIot UOHONISUOD UOWLIOD
‘9ATI09JF9 1500

sadors jJo Suruayeyy

ugsap

1LIND M [BonoeId paIapIsuod jou

JUAUL{UBUID

Y31y w Qg 10§ ANjIqels

ur Justudsoxdwy [euidrewr A[uo
‘9IMonas

uoneredos apeIs 180U 9[qISed) J0U

AJT1qe)S paseaIoul
PUE SUIN[OA [ELID)BUI PIONPAT

uSUQHSw:m [edILIaA IoMm O]

adots oyerrdordde s [erIajew
19219 9]EPOLULIOIOE UeD USISIP

AJI[IqeISUI P2jeas
-doop U0 sou2N[JUI JUBIIFIUSIS OU

adors jusuryuequa
Jo Auqiqess aaoxduur
S[BLIO)EU UOIIOLY 1oy 31y

JUDUUEQLUD JASS IO [[I]001

a)1s sup Je [eonoerd parepIsuod jou

3dap 0} puaxo

SUONIPUOD }JOS UAAL JUIIIIIJD JOU
‘Kyrxardwod

UOI}OTISTIOD SISBAIOUI

SU01309S UJISIP pIEpLE)S
ojur pajerodioour aq ued
‘s[eLIo)ELU o[qE[IRAR AJIpEAI

JUSLLIDIOJUIST O1JIIULS09T

papuauItIosal jou

I030BNU0D pozi[erdads saxnbar
‘porjotl UONONISU0d Xa]dod
9509 12y 31y

S9INPaYIs UOIONYSU0d
JI0US 9jepouItuodde ued

JUAUYRAI] UOIJBPUNO,]

papuswIiuiodal

amssald a1od ssaoxo

Jo uonedissip 10J ot} sarnbal
1509 SULIO)UOW [BUONIPDE
‘a[npatos UONDNIISUOD 19ZUO]

poy3aw
uonONNSUod Ierruuef A[[ed0]
“U3Sual)s UOTJBPUNOJ SASLAIIUL

SurIoyIuow
1A UOTONNSu0)) pagels

papuatutIodal

juridjooy
pUE SWN[0A [[I paseaIour

potjawa uonodnysuod uotuuod

suaq

UoNepPUaIUI0II Y]

008°C $
0Z<'y $
000°08 $
005°1 $
00€°¢ $
(w/g)

150D 2ANB[Y

sagdejueApesI(f

SAgBIUBAPY

suondQ ussa(q

juswaAoxduy Aypiqe)s

Y1 AMH 01 UOTIOOUUO)) BYOMSIIA :SUIUEBT In0,] [ [ AM]




INAWHTLLES NOLLONALSNOD d0A
SNOILdO NOISHd NOILVANNOA HO NOSIIVdINOD 1'L H'TdV.L

o198l
. - . -I91EA MO[0q UOIBARDIXD Sa1mbal 5 asod Yaan d
PapUAILLIOIDL 9¢6 ¢ “syuatanmbor [esodsip JUWIA[139S UONONISU02-150d paonpar  « UONBABIXIQNS 189
PUEB SOWN[OA [BLIJELU POSBIIOU]
S[eLI9 B AJure}Ia0Un [MPayds padnpal
. pue juowdinba pozijeroads ‘poyrowr
POPUSITUOD21 0z1'c $ ) SUTBID YOoIm
UOI}ONIISUOD uononnsuoo parjdde Ajuowntuod g
xo[dwoo 1500 [EUONIPPE 0)BI JUSLUI[}}9S PISBAIOUL
AJ[1QE)S WLID) 1I0YS SJMNPal JUDWIA[}IaS UOTIONISU0d-)s0d paonpal 4
POPUSWITUO921 0SS ¢ ‘SIUQUINUBQUID ST 10 9AT}OJJD UOI0NISUOD aSreyoIns
9q 03 parmboar o31ey0.ns 93.Ie] JuLInp 9181 JUIWI[NAS PISLAIOUL o
$1500 SuLIojIUOW
PopuaWIIOo2l 0051 ¢ ‘a[npayos JUAUIATHOS UOIONISU0D-]1S0d paonpar  « Suriojiuowr pue peojard
UONONISUOd papualxa anmbar Aew
10108100 paziferdads sarmbar
POPUSILIIODI JOU 00008 ¢ ‘uononysuod xa[duroo SSOUJJI}S UOHEPUNOY PISEIIOUT & JUSUBAL ], U0 BPUNO,]
9502 Y31y
] ) poyjet uononnsuod xa[durod JUSUIA[1IS
PapuaItuodal jou 019 ]9 $ . 1Y u:md@wﬁjm:
1500 Y31y PUE SS91]S UOIJBPUNOJ PIONPAI
UON LU 039y (w/s) sodujueApESI(] sadejueApv suondQ uSisa(g

150D parewns

JUIUIS[)IIS ULI) JIOYS

$71 AMH 0} UO0I)02uuoy) BOISNJA :SUIURT INOq [ AME]




INAWHATLLAS NOILDIYLSNOD-LSOd 404
SNOILdO NDISHd NOILVANNOd 40 NOSIIVdINOD “T'L A'TdV.L

"S91RWINIS YSNoI 210J21a1]) a1€ pue s3doouoo uSisap pazijeloud
pue sojetunss Areururjard uo paseq ale pue AJuo sasodind uosuedwoo 10y a1e s1500 Y [,
‘JuaUnD{UBqQUIS JO onoW Jeaul] 1od o1e $31S00)  :SIPJON]

o[qel
-I51BM MO[2q UONBABOXS So1Nbal 4 S[10S 2IUBGIO 0]
PoPUALIUOIY 9¢6 $ ) . . DO uorjeaeoxaqns jead
sjuawarmbar resodsip Pole[al JUSLIS[IISS ULID) SUO] Paonpal  a
PUE SSUIN[OA [BLIDJEW PISBAIOU] @
AJUIE}I20UN S[NPAYDS PAONPAI =
. POUS}IOYS SI 9[NPAL[IS UOIONLSUOD ‘poyiatu
U0 5 SUTeIp YoIm
Popu? d 0Tl $ J1 9SeaIOUl ABLU JUSUIDMNOS W) BU0] = uononnsuod pardde Ajuounuos 1eIp 3ot

‘o1ml1 JUQUIBTHOS PAseadUul  w

ANIQE]S paonNpal =
PapUaLIIOI9Y 00S1 ¢ ‘sjrouryuBqUId Y31 10] 9A11091J0 JUUIS[I9S ULID) SUO[ PAoNpal  w Surrojow (i 931Iey2Ins
2q 03 paxnbai oS1e0InS 0318 &

UOIBPUIWIUWI0IY MMN MWW_MMW sagujueapesi(| sogeiuBApY suondQ udisa(q

JUIUIJ[))AS ULID ], SUO ]

$71 AMH 0] UOI0oUU0)) BYOMSNIA :SUIURT 1IN0 [ AMH




19+875 ~ 19+900 SBL 0.2 2
SBL 0~0.5 1~44
HWY 11 19+900 ~ 20+000
CL 1.8
SBL 0.1 1.5~44
HWY 11 20+000 ~ 20+100
CL 0 1.8
SBL 0~0.6 1.8
HWY 11 20+100 ~ 20+200
CL 0 1.5
SBL 0.3 1.5~49
HWY 11 20+200 ~ 20+300 CL 0 1.5
NBL 0.3 1.7
SBL 0~1.5 2~8.2
HWY 11 204300 ~ 20+400 CL 0.6 1.25
NBL 0-~0.3 04~15
SBL 1.5 8.2
HWY 11 20+400 ~ 20+500 CL 6 0.2~1.5 7 ~8.75
NBL 6.5~17.5 0~13 0.75~7.75
SBL 55~7175 0.2~0.6 275~3.75
HWY 11 20+500 ~ 20+600 CL 3~4.5 0~0.2 1.2~22
NBL 4~6 0.2 3
SBL 5.5~3.5 0.2 275~0.3
HWY 11 20+600 ~ 20+700 CL 25~3 0~0.2 0.3~22
NBL 3~5 0.2 0.5~3
SBL 35 0.2~0.3 0.5
HWY 11 20+700 ~ 20+800 CL 2~25 0~0.2 0~03
NBL 5~17.5 0~04 0.3~0.7
SBL 3~9 0.15~0.6 1.5
HWY 11 20+800 ~ 20+900 CL 3~84 0.2~0.5 0~0.5
NBL 6~11 0~0.5 0.1~53
SBL 5~7.8 0.2 6.5
HWY 11 20+950 ~ 21+000
NBL 6~9.5 0~0.2 25~6.5
CL ~ 0 0
HWY 11 21+000 ~ 21+200
NBL ~ 0.1 7
SBL = South Bound Lane TABLE 8.1
Rr oy Bound Lane SUMMARY OF EMBANKMENT AND
= Right Embankment Toe
LT = Left Embankment Toe SITE CONDITIONS p.1OF3



~ sation |
RT 0~03 1~1.8
HWY 124 9+100 ~ 9+240 CL 1~4 0~0.6 0~1.6
LT 0.15~0.3 05~15
RT 0.6~0.9 9~15
HWY 124 9+860 ~ 9+940
CL 8~183 04~0.8 1.5~13.8
CL 7.5~12 0.5 05~44
RT 0.15 1.5
Muskoka Road | 9+250 ~ 9+350
CL 8.2~10.4 0.5 4~53
CL 10.5~9 0.5 53~6.7
RT - 4.7
Muskoka Road | 9+400 ~ 9+500 CL 9~6 05~2.1 3.6~6.7
LT 0.9 3.6
Muskoka Road | 9+600 ~ 9+700 CL 3~8.5 0~1.1 1~2.5
Muskoka Road | 9+700 ~ 9+800 CL 7~114 0~0.6 4~9
Muskoka Road | 9+800 ~ 9+900 CL 11~14.8 0.1~03 3.4~6.2
Muskoka Road | 9+900 ~ 10+000 CL 13~15 0.1~03 23~6
CL 12.3~13.5 0.1 1.2~1.8
N-E Ramp | 20+450 ~ 20+550
LT 0.2~0.5 1.6
N-E Ramp | 20+550 ~ 20+650 CL 12.3~13.5 0.1~0.2 35~48
RT - 3
N-E Ramp | 20+650 ~ 20+750 CL 10~13 0.3 ~0.9 6~6.6
LT 0.5 1.1~53
N-E Ramp | 20+750 ~ 20+850 CL 45~10 0.5~0.9 38~7
N-E Ramp | 20+850 ~ 20+920 CL 45~6.2 0.3 6.9
W-S Ramp | 20+050 ~ 20+130 CL 6.8~9 0 0~0.5
RT 0.1 4.1
W-S Ramp | 20+220 ~ 20+300
CL 6~7 03~0.5 6~6.5
RT 6.7
W-S Ramp | 20+300 ~ 20+380
CL 7 0.6 25~44
SBL = South Bound Lane TABLE 8.1
NBL = North Bound Lane SUMMARY OF EMBANKMENT AND
RT = Right Embankment Toe
LT = Left Embankment Toe SITE CONDITIONS p.2 OF 3



| Depth to Firm Bottom (m)

E-S Ramp | 20+530 ~ 20+600

LT 0.1 5

RT 0.1 1.5~6
E-S Ramp | 20+600 ~ 20+700 CL 6.5~104 0.1 1.7~74

LT 0.1~0.2 37~6.8
E-S Ramp 20+700 ~20+800 CL 9~11 0.1~0.6 6.8~8

CL 9~17 0.1 45~12.6
E-S Ramp | 20+800 ~20+925

LT 0.1 73~115
W-N Ramp | 20+060 ~20+120 CL 55~8.5 02~0.3 22~6.6
W-N Ramp | 20+350 ~ 20+460 CL 6~7 0~0.2 0~4
E-N Ramp | 20+694 ~ 20+800 CL 6.8 ~10.5 0~1.7 22~92
E-N Ramp | 20+800 ~20+900 CL 6.5~9.5 0~0.6 3.1~9.2

RT 0.1 2.5
E-N Ramp | 20+900 ~ 20+950

CL 9.5~6.3 0.1~0.6 3~53

SBL = South Bound Lane TABLE 8.1

NBL = North Bound Lanc

RT = Right Embankment Toe

LT = Left Embankment Toe

SUMMARY OF EMBANKMENT AND
SITE CONDITIONS

p.3 OF 3



HIGH EMBANKMENTS AND SWAMPS - HWY 124 TO MUSKOKA ROAD

HWY 11 - FOUR LANING

SUMMARY OF SOIL ENGINEEERING PROPERTIES

Sand/Silt 0 3 20 - - - 0 32 0.35 30 - - - 30 - - - - -
Silty Clay 3 6 18.5 0.95 70 0 0 28 0.45 21 0.136 0.014 210 64 40 30 30 60 4.E-03
HWY 1244 9+850 to 9+937 Silty Clay 6 11 18 1.08 35 0 0 28 0.45 11 0.168 0.017 NC 98 40 30 80 60 5.E-03
Silty Clay 11 13 18 1.08 60 0 0 28 0.45 18 0.168 0.017 NC 128 40 30 80 60 5.E-03
Sand 13 14 21 - - - 0 33 0.30 40 - - - 141 - - - - -
Peat Replaced by 59/ 5 R 2 B - - - -
Fill/Rock 0 0.5 22/20 - - - 0 30/42 0.3 150 - - 2
Sand/Silt 0.5 1.5 20 0.50 - - 0 32 0.35 30 - - - 12 - - - - -
. 20+550 t .
E-S Ramp 70+7750 Silty Clay 1.5 35 18.5 0.86 50 0 0 28 0.45 30 0.126 0.013 200 31 40 30 80 60 4.E-03
Silty Clay 35 7 18 0.97 35 0 0 28 0.45 21 0.163 0.016 120 47 40 30 80 60 5.E-03
Sand/Sitt 7 7.5 21 - - 0 33 0.30 40 - - - 59 - - - - -
Peat Replaced by < 5 < » <
2/2 . - - 2 . - - - 3 - - - - -
Fill/Rock 0 0.5 22/20 0.65 0 30/4 0.30 150
N-E Ram 20+700 to . 5 5 15 R .
amp 204760 Sand/Silt 0.5 2.4 20 0.71 - - 0 32 0.35 30 - - - 5 - - -
Silty Clay 2.4 7.1 18.5 0.94 35 0 0 28 0.45 11 0.134 0.013 175 44 40 30 80 60 4.E-03
Peat Replaced by . . ) B ) )
Fill/Rock 0 1.5 22/20 0.39 - - 0 30/42 0.3 150 - - 15
Sand/Silt 1.5 4.5 20 0.53 - - 0 32 0.35 30 - - - 40 - - - - -
Mainline 20+400 to
. < - 5 E-03
HWY 11 20+450 Silty Clay 4.5 6.5 20 0.73 69 0 0 28 0.45 21 0.100 0.010 345 65 40 30 80 60 3E
Silty Clay 6.5 8.5 19 0.81 72 0 0 28 0.45 22 0.115 0.012 360 84 40 30 80 60 3.E-03
Silty Clay 8.5 10.5 19 0.81 75 Q 0 28 0.45 23 0.115 0.012 375 102 40 30 80 60 3E-03
Sand/Silt 0 1 20 0.68 - - 0 32 0.3 150 - - - 5 - - - - -
ilty Cl 1 2.5 . 0 0 0.35 . . 150 17 - - - - -
N R 204740 to Silty Clay 19 0.81 3 0 28 35 30 0.115 0.012
TR 904800
Silty Clay 2.5 5.5 20 0.65 24 0 0 28 0.45 14 0.086 0.009 120 39 40 30 80 60 3.E-03
Silty Clay 5.5 7 20 0.30 42 0 0 28 0.45 13 0.031 0.003 210 61 40 30 30 60 9.E-04
TABLE 8.2
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19-1423-12

~ ALIGNMENT P
Tevhane | e | 0=

HWY 11 194875 ~ 19+900 SBL
HWY 11 19+900 ~ 20+000 SBL
CL
HWY 11 20+000 ~ 20+100 SBL
CL
HWY 11 20+100 ~ 20+200 S(?LL
SBL
HWY 11 204200 ~ 204300 CL

NBL 300

SBL 1200

HWY 11 20+300 ~ 20+400 CL 600

NBL 50

SBL 1500

HWY 11 20+400 ~ 204500 CL 1200

NBL 1200

SBL 300

HWY 11 204500 ~ 20+600 CL 200

NBL 200

SBL 200

HWY 11 20+600 ~ 20+700 CL 200

NBL 200

SBL 250

HWY 11 204700 ~ 20+800 CL 200

NBL 400

SBL 200

HWY 11 20+800 ~ 20+870 CL 200

NBL 150

SBL 600

Hwy 11 20+870 ~ 20+950 CL 500

NBL 500

CL 200

HWY 11 204950 ~ 214200 NBL 200

RT 150

HWY 124 9+100 ~ 9+240 CL 500

LT 200

RT 100

HWY 124 9+770 ~ 9+860 CL 100

LT 100

HWY 124 9+860 ~ 9+940 LT 800

CL 600

RT 500

HWY 124 10+050 ~ 10+1125 CL 200

ESTIMATED STRIPPING DEPTH

TABLE 8.4

P.1of2



10-1423-12

T ALIGNMENT T ’ } T
e Ot | Stppine
_ HwyRamp | = Station | ~ = | Depth(mm)
RT 150
Muskoka Road + ~0+
uskoka Roa 94250 ~ 9+350 L 500
LT 500
RT 1500
Muskoka Road 94350 ~ 9+550 CL 1500
LT 900
Muskoka Road 9+600 ~ 94+700 CL 1100
Muskoka Road 9+700 ~ 9+800 CL 500
Muskoka Road 9+800 ~ 94900 CL 200
Muskoka Road 9+900 ~ 10+000 CL 200
CL 100
N-E + ~ 20+
Ramp 20+450 ~ 20+550 LT 300
N-E Ramp 20+550 ~ 20+650 CL 150
RT 600
N-E Ramp 20+650 ~ 20+750 CL 600
LT 500
N-E Ramp 20+750 ~ 20+850 CL 750
N-E Ramp 20+850 ~ 20+920 CL 300
W-S Ramp 204050 ~ 20+130 CL 50
RT 100
W- +220 ~ 20+
S Ramp 20422 20+300 CL 400
W-S Ramp 204300 ~ 20+380 CL 600
CL 300
S R +530 ~ 20+
E amp 20+530 ~ 20+600 LT 100
RT 100
E-S Ramp 20+600 ~ 20+700 CL 100
LT 150
E-S Ramp 20+700 ~20+800 CL 500
CL 100
- R + ~ 20+
E-S amp 20+800 ~ 204925 LT 100
W-N Ramp 204060 ~ 20+120 CL 250
W-N Ramp 204350 ~ 20+460 CL 100
E-N Ramp 20+694 ~ 20+730 CL 200
E-N Ramp 204730 ~ 204800 CL 1500
E-N Ramp 204800 ~ 20+875 CL 100
E-N Ramp 20+875 ~ 204925 CL 700
E-N Ramp 204925 ~ 204950 CL 150
N-W Ramp 204500 ~ 20+600 CL 200

TABLE 8.4

ESTIMATED STRIPPING DEPTH

- P.20of2
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Appendix A
Hwy 11 Mainline, Strong Township, Sta. 19+875 to 20+525

THURBER



8]
2

SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION

Boulders Greater than 200mm same

Cobbles 75 to 200mm same

Gravel 4.75 to 75Smm ’ 5 to 75mm

Sand 0.075 to 4.75mm Not visible particies to Smm

Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked cye

Clay Less than 0.002Zmm Plastic particles, not visible to
the naked eye

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

TERMINOLOGY PROPORTION

Trace or Occasional Less than 10%

Some 10 to 20%

Adjective (e.g. silty or sandy) 20t0 35%

And (e.g. sand and gravel) 35to 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTV N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12 t0 25 2to4
Firm 25t0 50 4t08
Stiff 50 to 100 8toI5
Very Stiff 100 to 200 15t0 30
Hard Greater than 200 Greater than 30
NOTE: Hicrarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Ficld Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value

5) Pocket Penctrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4

Loose 41010

Compact 10 to 30

Densc 30to 50

Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND SS . Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Well Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core

Undisturbed Shear Strength
Sensitivity =

Remoulded Shear Strength
X~ Water Level
Cren Shear Strength Determination by Pocket Penetrometer

SPT ‘N’ Value Standard Penctration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed 'ground.
DCPT Dynamic Cone Pencteation Test ~ Continuous penetration of a 50 mm outside diameter, 60° conical
steel point attached to “A” size rods driven by a 63.5 kg lammer free falling a height of 0.76 m. The resistance to cone
penctration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

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




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION SYMBOLS
Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited to the surface of major
discontinuities. ////// CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | r———z
(SW) surfaces, but only slight weathering of rock material. r-.—~"-{ SILTSTONE
Moderately Weathered Weathering extends throughout the Tock mass, but the
(MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
aHw) rock is partly friable. COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, Bedrock (gencral)
{(CW) but the rock texture and structure are preserved.
DISCONTINUITY SPACING STRENGTH CLASSIFICATION o
Rock Approximate Uniaxial Ficld Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (@si) _
Very thickly bedded Greater than 2m Extremely Greater than  Greater than Speclfllen can only
Strong 250 36,000 be chipped with
Thickly bedded 0.6 to 2m geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many '
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
‘ to break
Thinly Laminated Less than 6mm Medium 25010500 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Corerecovered as a percentage | Weak 5.01t025.0 750 t0 3,500 Canbe pc'clcd l')y a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery: Percent Ratio of solid corcof | Very Weak 1.0 to 5.0 150 to 750 Canbe pe.eled bya
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the totalllength of fimm blows of
core run. geological pick.
Rock Quality Total length of sound core Extremely 025t 1.0 35to 150 Indentcd.by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
¥racture Index: Frequency of natural fractures
(¥I) per 0.3m of core run.
[ A

[
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THURBER

HWY

G.W.P.

759-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No S 19+875 L18.75

LOCATION

Strong Township, ST. 19+875, O/S 18.75L

10F 1

METRIC

BOREHOLE TYPE _ Hollow Stem Augers

DATE

ORIGINATEDBY GA

COMPHEDBY _wM

03.03.04 - 03.03.04

CHECKED BY

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRATPLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT —..
——

20 40 60 80
! 1

100
1

] |
SHEAR STRENGTH kPa
O UNCONFINED
@ QUICK TRIAXIAL

20 40 60 80

+ FIELD VANE
X LAB VANE

100

NATURAL
MOISTURE
CONTENT

wp w

PLASTIC
LIMIT

20 40

O

WATER CONTENT (%)

REMARKS

&
GRAIN SIZE
DISTRIBUTION
Y (%)

LiQuio
LIMIT

WL

UNIT
WEIGHT

60 kNm3 |GR sA St CL

0.0

02

SILT, organic, trace sand, lrace
roollets

Dark Brown

TOPSOIL)

Sandy SILT, trace roollets, occasional
iron oxide staining

Loose

Brown

Wet

SAND and SILT, fine grained, trace
clay, occasional iron oxide slaining
Compact

Brown

Wet

END OF BOREHOLE AT 1.9 m.
AUGER REFUSAL AT 1.9 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.22 m AND
NO FREE WATER UPON
COMPLETION,

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

SS

N

27

!

0 54 43 3

4

.3

3.

20
Numbers refer to 1585

Sensilivity - 10

(%) STRAIN AT FAILURE




1912104

ONTMT4 STRONGTOWNSHIP.GPJ

Mi

Ontario

nistry of

Transportation

—
103

THURRER

HWY
DATU

GW.P,

758-33-00

11

M Geodetic

RECORD OF BOREHOLE No S 19+925L18.75

LOCATION

Strong Township, ST. 19+925, OIS 18.75L

10F1

METRIC

ORIGINATEDBY GA

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY

03.03.04 - 03.03.04

CHECKED BY

WM

JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

“N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT ~—_
—_—
20 40 60 8]0
s 1 f

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

® QUICK TRIAXIAL X LABVANE
20 40 &0 80 100

100
{

NATURAL
MQISTURE
CONTENT

wp w

PLASTIC
(X0

20 40

]

WATER CONTENT (%)

Llouin
(RN g

WL

80

UNIT
WEIGHT

¥

kN/m 3

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA Si CL

0.0

SILT, organics, trace sand, frace

0.2

rootlets
\Dark Brown
(TOPSOILY

SS

SILT and SAND, trace clay, trace
roollels, occasional iron oxide slaining
Compact

Brown

Moist

SS

SAND, fine grained, some silt,
occasional iron oxide staining
Compact

Brown

Wet

SS

23

SAND, fine to medium grained, trace
silt, trace to some gravel

Compact

Brown

Wet

occasional cobbles or boulders
between 3.96 and 4.42 m

SS

S8

28

0 45 52 3

10 88 1
(S1+CL)

44

END OF BOREHOLE AT 4.42m.
AUGER REFUSAL AT 4.42 m ON
PROBABLE BEDROCK OR
BOULDER.

WATER LEVEL AT 2.13 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE,

13

X

3.

Numbers refer to i5¢h 5
Sensitivity . 10

(%) STRAIN AT FAILURE



1912104

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
A0

Ontario THURAREA
RECORD OF BOREHOLE No S 19+975 L18.75 10F 1 METRIC
G.W.P.__ 759-93-00 LOCATION Strong Township, ST. 18+975, OIS 18.75L ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hallow Stem Augers COMPILEDBY _ wM
DATUM _Geodetic DATE 03.03.04 - 03.03.04 CHECKEDBY __ 4L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w RESISTANCE PLOT —— NATURAL - REMARKS
Lu @ 2 = PLASTIC 0 TURE uevo
- w|<2] 9 20 40 80 80 100 ™ cowrmr  MT| SO &
Ol wilizz| = | L ! : L wp w wi | D g GRAIN SIZE
ELEV Sl &1 2|23 Q |SHEAR STRENGTH kPa RS NE— DISTRIBUTION
DEPTH DESCRIPTION S1s| E | B 23| < |O UNCONFINED  + FIELDVANE ) v )
E z z2|2C] § |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© ] 20 40 80 80 100 200 40 80 wwm3 JGR sA SI CL
0.0 SAND, fine grained, trace silt,
occasional rootlets, occasional iron
oxide staining
Compact 1 Ss 18 z p
Brown
Wel
1.0 END OF BOREHOLE AT 1.02 m.
BOREHOLE OPEN TO 0.57 m AND
WATER LEVEL AT m UPON
COMPLETION.
AUGER REFUSAL AT 1.02 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
. 20
.3 X 3. Numbers reier to 15{455

Sensitivity R 10

(%) STRAIN AT FAILURE




19/12/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of D
Transportation D D
Ontario LRaER

RECORD OF BOREHOLE No S 20+000 CL 1 OF 1 METRIC
G.W.P,  759-93-00 LOCATION Strong Township, ST. 204000, CL ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _wM
DATUM _Geodelic DATE 03.03.04 - 03.03.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o y RSN R R ETRA e wmme L | rearks
- o E % 3 20 40 60 80 100 e &
SlEl W Y4128 z e we w we| 52 | cramsize
ELEV DESCRIPTION :3_— g e 2 g g g SHEAR STRENGTH kPa P DISTRIBUTION
DEPTH é 35 - _> 8 5 <>( O UNCONFINED + FIELD VANE e Y (%)
== Z|EC] L |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kNm3 JGR SA S CL
0.0 SILT, some sand, occasional roollets,
organic, occasional iron oxide staining 1 ss 5 o
Loose
Dark Brown
I (TOPSOIL)
0.8 SAND and SILT, trace clay,
occasional iron oxide staining 2| ss 19 o 0 50 46 3
Compact
Brown
Moist
1.5 Silty SAND 3! ss 50/
Compact 150 ©
1.8{ \ Brown /
Moist
END OF BOREHOLE AT 1.83 m.
BOREHOLE OPEN TO 1.83 m AND
DRY UPON COMPLETION.
AUGER REFUSAL AT 1.83 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
i i
34 w 3. Numbers refer to 2

e 1585
Sensilivity 10

(%) STRAIN AT FAILURE




10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Sensitivity

10

(%) STRAIN AT FAILURE

_l\r/hnislry of L
ransportation
Ontario D D
THURBER
RECORD OF BOREHOLE No S 20+000 L50 1 OF 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+000, O/S 50L ORIGINATED BY GA
HWY 11 BOREROLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM  Geodelic DATE 03.03.04 - 03.03.04 CHECKED BY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE PLOT — . - REMARKS
=) g —— PLASTIC oisTuRE “3:"? - I &
b n L8l & 20 40 60 80 100 M CoNTENT 0
Sie =N : ! : ! wp w we| 38 | craNsize
ELEV BESCRIPTION Szt 2123| & |SHEARSTRENGTH kPa (D DISTRIBUTION
DEPTH < Zi 7 >128| £ |o UNCONFINED FIELD VANE y %)
o 2 |ZC| W |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© w 20 40 €0 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 DCPT from surface.
5.0 END OF DCPT AT 5.03 m.
CONE REFUSAL AT 5.03 m ON
PROBABLE BEDROCK OR
BOULDER.
4+ 3 % 3. Numbers refer to 5 2;5




ONTMT4 STRONGTOWNSHIP.GPJ 19/12/04

Ministry of
Transportalion

Ontario

—
[0

THURABER

G.W.P___759-93-00

HWY 11

DATUM  Geodetic

RECORD OF BOREHOLE No S 20+025 L14

LOCATION

Strong Township, ST. 20+025, O/S 14L

10F1

METRIC

ORIGINATEDBY GA

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY WM

03.03.04 - 03.03.04

CHECKEDBY _ JL

SOIL PROFILE

SAMPLES

RESISTANCE PLOT

ELEV

BEPTH DESCRIPTION

STRAT PLOT

NUMBER

TYPE

"N” VALUES

20 40 60

L I

DYNAMIC CONE PENETRATION

pLastic | MATURAL

— it MOISTURE

80 100 CONTENT
I}

O UNCONFINED
@ QUICK TRIAXIAL
20 40 80

GROUND WATER
CONDITIONS
ELEVATION SCALE

1
SHEAR STRENGTH kPa

1
wp w

+ FIELD VANE
X LAB VANE
80 100 20 40

e

WATER CONTENT (%) | Y

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

Quip
LiMIT

UNIT
WEIGHT

wiL

80 kwm3 1GR sA sl cL

9.0

0.1 Dark Brown

SILT, trace sand, occasional rootlets

occasional iron oxide staining,
occasional rootlets

Compact to Dense

Brown

Wet

Silty SAND, fine grained, trace clay,

SS

SS

46

iron oxide staining
Compact

Brown

Wet

1.8 Sandy SILT, trace clay, occasional

SS

S R S SR SIS R

SS

26

3.8 SAND and GRAVEL, lrace silt
Very Dense

Brown

Wet

oa e o

e

SS

50/

T T T LT TTTTT

PROBABLE BEDROCK OR
BOULDER.

COMPLETION,

with a 1.52 m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH

(m)
03/03/04 -

45 END OF BOREHOLE AT 4.53 m.
AUGER REFUSAL AT 4.53 m ON

BOREHOLE OPEN TO 4.53 m AND
WATER LEVEL AT 0.72 m UPON

Piezomeler installation consists of 19
mm diameter Schedule 40 PVC pipe

1907

0 59 36 5

+3 5 3. Numbers referta-

Sensitivity

15485
10

20
(%) STRAIN AT FAILURE




10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

¥inislw of Dlzl\j
ransportation
Ontario THURBER
RECORD OF BOREHOLE No S 20+075L18.75 1 0OF 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+075, O/S 18.75L ORIGINATED BY _GA _
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 03,03.04 - 03.03.04 CHECKED BY Jo
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w RESISTANCE PLOT TURAL R
EMARKS
x'J_J " 3 & PLA‘?’YVC :C’:ISTURE uzuu.:r = 'E A
5 wl<3| @ 20 40 60 80 100 oM CONTENT A 8
= I w 2 E > L : ! . ! wp w wi :; GRAIN SiZE
ELEV DESCRIPTION o g 2|235| & [SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH < 2| = >13 3 < | O UNCONFINED + FIELD VANE . y )
o Z]EC| iy |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
o o 20 40 60 80 100 20 40 60 em3 |or sa s L
00/ SAND, fine grained, trace sil,
occasional iron oxide staining 1 ss 10
Compact
Brown
Wet
08 SILT and SAND, trace clay, trace
gravel 21s8s| 18 o 145 51 3
Compact
Brown
] Wet
1.5

END OF BOREHOLE AT 1.52 m.
BOREHOLE OPEN TO 1.52 m AND
DRY UPON COMPLETION.
AUGER REFUSAL AT 1.52 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

L3

LK

3.

20
Numbers refer to 1535
10

Sensitivity

(%) STRAIN AT FAILURE




10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
A0

Ontario THURBER
RECORD OF BOREHOLE No S 20+100 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+100, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __wMm
DATUM _Geodetic DATE 02.03.04 - 02.03.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % ; RES[STANCE PLOT - NATURAL Lo - REMARKS
2] MOISTURE - T
= = z| 3 20 40 60 80 100 ™ Gowew 1l 55 &
ole wlzg| z e wp w we| 5 | cransize
ELEV DESCRIPTION &lo g 2|25 2 [SHEARSTRENGTH kPa L e DISTRIBUTION
DEPTH <|Z2 >133 < |© UNCONFINED + FIELD VANE . y %)
E z Z2|xO| @ [e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m3 {GR SA Sl CcL
0.0 DCPT from surface.
—
—
|
14 END OF DCPT AT 1.42 m.
CONE REFUSAL AT 1.42 m ON
PROBABLE BEDROCK OR
BOULDER.
.3 % 3, Numbers refer to 1535

Sensitivity A

(%) STRAIN AT FAILURE




14/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transporiation

—
[0

Ontario
THURBER
RECORD OF BOREHOLE No S 20+100 L46 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+100, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 02.03.04 - 02.03.04 CHECKEDBY ___ J_
s [ |y [T
j} T NATURAL - REMARKS
E %) S — PLASTIC MQISTURE LiQuip — T
= nl2Z| & 20 40 80 80 100 UMT Corenr UMT S O &
218 w| Bl12E| 3 e wp w we| S8 | cransize
ELEV DESCRIPTION cl2l e | F|2g| g [SHEARSTRENGTHKPa AR S DISTRIBUTION
DEPTH <[z & 5133 < |o UNCONFINED  + FIELDVANE ¥ %)
El= 2|20l & |e QUICKTRAXAL x (ABVANE | WATER CONTENT (%)
© w 20 40 60 8 100 20 40 80 kNn/m3 |GR SA SI CL
0.0 Bedrock at surface.
+ 3’ x 3. Numbers refer to

Sensitivity

20
1505 (%) STRAIN AT FAILURE




10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No S 20+125 L18.75 10F1 METRIC
W.P. _ 759-93-00 LOCATION Strong Township. ST. 20+125, O/S 18.75L ORIGINATEDBY G6A
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __wM -
DATUM _Geodelic DATE 02.03.04 - 02.03.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W JRESISTANCE PLOT — NATURAL - REMARKS
E * 5 — PLASTIC MOISTURE LiQuID i g
= onl<z2]| 3 20 40 B0 80 100 Lk CONTENT bl O
S glze| 2 7 ) ; ; : wp w we| 54 | cramsize
ELEV s & @ g ; 25| 2 [SHEARSTRENGTH kPa S DISTRIBUTION
DEPTR DESCRIPTION S[3| 7] 5|38 = |o unconrmep  + FiELDVANE ¥ %)
E 2 Z12&C!l W e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© @ 20 40 60 80 100 20 40 60 wm3 ler sa s oL
00, SAND and SILT, fine grained,
occasional iron oxide staining, 1 35 14 [}
occasional rootlels
Compact _—
Brown
Wet
2 sSS 23 O 10 48 41
(Sl+CL)
3 1 50/
. R,
1.8 END OF BOREHOLE AT 1.83 m.

AUGER REFUSAL AT 1.83 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.83 m AND
WATER LEVEL AT 1.83 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

3

, X

20

; .2

Numbers refer to 15455
10

Sensitivity

(%) STRAIN AT FAILURE



10/08/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

o
[

Ontario URBER
RECORD OF BOREHOLE No S 20+175L18.75 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST 20+175, O/S 18.75L ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _WM__
DATUM _Geodelic DATE 03.03.04 - 03.03.04 CHECKEDBY __ JL B
SOIL PROFILE SAMPLES | o w [BENMIC GONE PENETRATION - REMARKS
E » < — PLASTIC p:orsuru’:z vavo | ;
= w | < % :(n) 40 60 80 100 LT CONTENT LT z O &
Siax wiz =] 2 . : . ‘ wp w w el 29 | GRAINSIZE
ELEV o %é Jlga]| & [SHEAR STRENGTH kPa A 2 | bisTRIBUTION
DEPTH DESCRIPTION Szl | 2 22 '<>_< O UNCONFINED  + FIELD VANE . ¥ )
El= Z (O] I |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
@ © iy 40 80 80 100 20 40 80 Wm3 IGR SA SI CL
0.0 SILT, trace sand, occasional rootlets,
occasional wood fibers 1 35 6 o
Loose
0.5 Brown :0:«
Wet ole
SAND and GRAVEL, trace silt, AN
occasional iron oxide staining 00: 2 SS 43 o
Dense °at AV

1.2 \Brown
Wet

PROBABLE BEDROCK OR
BOULDER,

COMPLETION.

END OF BOREHOLE AT 1.22 m.
AUGER REFUSAL AT 1.22 m ON

BOREHOLE OPEN TO 1.22 m AND

WATER LEVEL AT 1.22 m UPON

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3 « 3. Numbers refer to

Sensitivity

5

155
0

(%) STRAIN AT FAILURE




17/01/05

ONTMT4 STRONGTOWNSHIP GPJ

Ministry of [/
Transportation D [1
Onlano THURBER
RECORD OF BOREHOLE No S 20+190 L2 1 OF 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+180, O/S 2L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 02.03.04 - 02.03.04 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © 4 |RESISTANCEPLOT —. e MAURAL £ | REMARKS
E @ MOISTURE - X
= ol |<E] 8 20 40 60 8 100 LT conrent M1 S O &
Sl w22 > : h ! : L wp w we| 54 | cransize
ELEV DESCRIPTION e H;J 2|2g]| 2 |SHEARSTRENGTHKPa b o— . DISTRIBUTION
DEPTH < 2| >|28| < |© UNcONnFINED + FIELD VANE y (%)
=z Z2]x©| @ |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 «wm3 [GrR sa sI cL
0.0 SAND, fine grained, trace to some
siit, occasionat rootlets, occasional iron 9 SS g o
oxide staining
Compact
Brown to Grey
Wet
2 Ss 11 [}
15 END OF BOREHOLE AT 1.52 m.
BOREHOLE OPEN TO 1.22 m AND
BOREHOLE DRY UPON
COMPLETION.
AUGER REFUSAL AT 1.52 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3w 3. Numbers refer to 15 235 .
A @5 (%) STRAIN AT FAILURE

Sensitivily -0




10/09/04

ONTMT4 STRONGTOWNSHIP.GP.J

Ontanio

Ministry of [
Transporiation D D

THURBER

RECORD OF BOREHOLE No S 20+232 L14 10F 1 METRIC
W.P. 759-93-00 LOCATION Strang Township, ST. 20+232, O/ 14L ORIGINATEDBY MF
HWY 13 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ ss B
DATUM _Geodetic DATE 18.11.03 - 18.11.03 CHECKEDBY _ J
SOIL PROFILE SAMPLES | o w |Rraeale CONE PENETRATION » REMARKS
E %) é PLASTIC MDIS“‘T':‘;; Liauid - ;
'6 %] § % 8 20 40 60 80 100 LT CONTENT LM = % &
i i 1 L 1 =)
2|8 w | 5|55 8 [srearstrenctre P " wi| 23 | CRANSIZE
ELEV @ 2129 2 a O DISTRIBUTION
DESCRIPTION Els| & Y z| E -
DEPTH 2|3 ¢ >138] £ |o UNCONFINED  + FIELDVANE . v %)
El= 2|9 @ |e QUCKTRIAXAL X LABVANE | WATERCONTENT (%)
© ] 20 40 60 80 100 20 40 80 knim3 {GR SA SI CL
001 topsolL —
Dark Brown ] 1 ss 1 Z o
0.3 Wet
SAND and SILT
Very Loose
Reddish Brown
0.9 \wet 2| ss | 48 o

Silty SAND, fine grained, some
gravel, occasional cobbles
Dense

1.5 \B(OWH
Wet
END OF BOREHOLE AT 1.52m.
AUGER REFUSAL AT 1.52m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 1.52 m AND
WATER LEVEL AT 0.3 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

! P
| | i

20
L3 % 3. Numbers refer to 15885
10

Sensitivity (%) STRAIN AT FAILURE




10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[0

Ontario THURRER
RECORD OF BOREHOLE No S 20+275 L18.75 10OF1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+275, O/S 18.75L __ ORIGINATED BY MF __
HWv v BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __SS
DATUM  Geodetic DATE 14.11,03 - 14.11.03 _ _CHECKEDBY __ J.
SOIL PROFILE SAMPLES | o w | RESRG N ENETRATION . A
l‘l_" o S q/\ f;:;inc MOISTURE Ug:ﬁ = p &
= nl<E| & 20 40 B0 B8O 100 CONTENT R
Sz w 22| 2 : . : ; L we w we| 58| cransize
ELEV Llal ¥ 212a] 2 [|SHEARSTRENGTH kPa P N—— DISTRIBUTION
DEPTH DESCRIPTION E131E ) $132] & [o unconrned  + FiEDvane Y )
El= z % Ol & |e quickTRIAWAL x LABVANE | WATER CONTENT (%)
© 20 40 60 80 100 20 40 60 kN/m3 {GR SA SI CL
00| topsolL
Loose 1185 s | ¥ °
0.3 Dark Brown
Moist
Silty SAND, fine grained
Compact
Brown 21 88 27
Wet
31 8S | 30 q
trace coarse grained sand
22 Sandy SILT, some clay, occasionat
brown sand lenses
Compact 41 8s | 28 P 0 21 59 13
Grey
Wet
5188 | 12 o
6 | SS | 80/ °
4.7 Silty SAND, fine grained, some i (
gravel, occasional cobbles Y
49 Very Dense
Brown
Wet
END OF BOREHOLE AT 4.88 m.
AUGER REFUSAL AT 4.88 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 0.30 m AND
WATER LEVEL AT 0.30 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3 5 3. Numbers refer lo 15_%,25
"7 sensitivity 57 (%) STRAIN AT FAILURE




10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No S 20+296 R18.75 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST, 204296, O/S 18.75R ORIGINATEDBY MF
HWY 11 BOREHOLE TYPE _ Solid Stern Augers COMPILED BY __Ss
DATUM _Geodetic DATE 14.11.03 - 14.11.03 CHECKEDBY __ JL _
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - Y |RESISTANCE PLOT —. NATURAL - REMARKS
ng %) < - PLASTIC |/ TURE veuo B
= w ] % 8 20 40 60 80 100 LM CONTENT L O &
S il g e wp w wo| 52| crawsize
ELEV Sla| @] 3|2a]| 2 |SHEARSTRENGTHKPa AR DISTRIBUTION
DESCRIPTION Els) & 21zz| E -
DEPTH <{3| z >138| < |o UNCONFINED + FIELD VANE . ¥ o)
E—‘) z Z|2O] @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| ropsoi ~
Dark Brown ] 4 ss 2 “
0.3 Moist
SILT, some clay, some sand,
occasional cobbles
Hard
Grey 2| SS | 67 o
Moist
1.5 Silty SAND 11 N °
END OF BOREHOLE AT 1.68m. 0
17 AUGER REFUSAL AT 1.68 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
. 20
L3 % 3. Numbers referto - 1535

Sensitivity 10

(%) STRAIN AT FAILURE




1912/04

ONTMT4 STRONGTOWNSHIP.GPJ

Mini [
inistry of
Transportation D D
Ontario oRBeR
RECORD OF BOREHOLE No S 20+300 L18.75 10F1 METRIC
G.W.P.  759-93-00 LOCATION Strong Township, ST. 20+300, O/S 18.75L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WMo
DATUM  Geodetic DATE 19.05.04 - 19.05.04 CHECKED BY P
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % ; RESISTANCE PLOT —~— - NATURAL avs — REMARKS
2] MQISTURE - I
= o |22] 3 20 40 80 80 100 "™ cowewr M) S O &
Sl wizz2i = ! ! L i ! wp w w | 3 g GRAIN SIZE
ELEV Eim & 2|28 | 2 [SHEARSTRENGTHKPa —— DISTRIBUTION
BEPTH DESCRIPTION {3 F | 5|33| £ |o UNCONFNED  + FIELDVANE . v %)
El= 2|2 O| i |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
@ m 20 40 60 80 100 20 40 60 kNm3 |GR SA s1 CL
00! SILT mixed with TOPSOIL, trace
rootlets, occasional iron oxide staining 11 ss 7 o
Loose
Dark Brown
Wet
08 SILT, some clay, trace sand
Suff 2|85 | 13 0 4 83 13
Brown
Moist 1o Wet
3iss| 10| ¥ o
2.1 END OF BOREHOLE AT 2.13m.

AUGER REFUSAL AT 2,13 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 2.13 m AND
WATER LEVEL AT 1.83 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

3 3

. X

3,

20
Numbers refer to 15(‘5 5
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 1812/04

Ministry of
Transportation

—
[0

Ontario uReER
RECORD OF BOREHOLE No S 20+325 CL 10F1 METRIC
G.W.P.  759-93-00 LOCATION Strong Township, ST. 20325, CL ORIGINATED BY SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM .
DATUM _Geodelic DATE 17.12.03 - 17.12.03 o CHECKED BY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o Y4 |RESISTANCE PLOT —.. pasre | MATURAL — REMARKS
=2 S A — LT MOISTURE war | £ 5 &
= wl<3Zl o 20 40 60 80 100 CONTENT z O
9 o« wlz g = ) L ) 1 L wp w wi = g GRAIN SIZE
ELEV &lo ¢ 2125| 2 [SHEARSTRENGTH kPa u ) DISTRIBUTION
DEPTH DESCRIPTION |3 £ | 5|33| £ [0 UNcONFINED  + FIELDVANE . v %)
ElE Z2|29| U |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
(DV o 200 40 60 80 100 20 40 60 kw/m3 {GR SA SI CL
0.0 A =
PEAT, fibrous N
o AAY
LALAS
A
AN
M A
AN
0.6 SAND, some sill, trace gravel,
occasional cobbles 1 sS 50/ o

Very Dense
Brown
Moist

125

END OF BOREHOLE AT 1.14 m.
AUGER REFUSAL AT 1.14 m ON
PROBABLE BEDROCK OF
BOULDER.

BOREHOLE CAVED TO SURFACE.
WATER LEVEL AT SURFACE.

.3 % 3. Numbers refer lo
’ Sensitivity

(%) STRAIN AT FAILURE




10/08/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[0

Ontario uRBER
RECORD OF BOREHOLE No S 20+325 L45 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+325, O/S 45L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodelic DATE 19.05.04 - 19.05.04 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W | RESISTANCE PLOT —.. e N
=%} S — PLASTIC aisTuRe Pl B o &
= o l|x3] & 20 40 60 80 100 LT CONTENT " s 0
=g i wlZE| z ‘ et : ‘ wp w we| 5T | cransize
ELEV DESCRIPTION & @ g 2 g = g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH <12 r >3 5 < | O UNCONFINED + FIELD VANE y %)
£1= Z21&C| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© m 20 40 60 80 100 20 40 60 wm3 IGR SA SI CL
0.0 DCPT from surface
—
|
22 END OF DCPT AT 2.24 m.

CONE REFUSAL AT 2.24 m ON
PROBABLE BEDROCK OR
BOULDER.

20
Numbers refer to 1535
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 10/09/04

Ministry of L
Transportation D D
Ontaro THURBER

RECORD OF BOREHOLE No S 20+325 R41.5 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+325, O/S 41.5R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hotlow Stem Augers COMPILEDBY __wm
DATUM _Geodetic DATE 20.05.04 - 20.05.04 CHECKEDBY __ J
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT — NATURAL - REMARKS
w < - PLASTIC Lauin T
22 Q P T MOISTURE LIMIT = &
5 w|<8 7] 20 40 60 80 100 4 GONTENT z 0
ol a1= g - 1 ) : i L wp w wi i 2 g GRAIN SIZE
ELEV ol g ; 25 g SHEAR STRENGTH kPa D DISTRIBUTION
DEPTH DESCRIPTION AR >138| £ |o UNCONFINED  + FIELDVANE . y %)
El=z Zix O] U |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
@ ) o w 20 40 60 80 100 20 40 60 N/m3 JGR SA SI CL
001"\ TOPSOIL (50 mm) RE
01 Silty SAND, fine grained, trace iron 1 sS g
oxide staining
Loose
i Brown
0.8 Moist
END OF BOREHOLE AT 0.76 m.
BOREHOLE QPEN TO 0.76 m AND
DRY UPON COMPLETION..
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3, % 3. Numbers refer to 15@»5

Sensilivity 10

(%) STRAIN AT FAILURE




Ministry of [
Transportation D [1

10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ontano THURBER
RECORD OF BOREHOLE No S 20+350 L18.75 1 0F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+350, O/S 18.75L ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDS8Y __ wM
DATUM _Geodetic DATE 19.05.04 - 19.05.04 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © ; RESISTANCE PLOT pneme | MATURAL = REMARKS
%] MOISTURE ~ L
= » <z| 9 20 40 60 80 100 LAt CONTENT w5 0 &
9 o wulz g > ) fl 3 I t wp w " =) %" GRAIN SIZE
ELEV &g £ 21258| & [SHEARSTRENGTHKPa A D S— DISTRIBUTION
DEPTH DESCRIPTION <|3| 7| 3|38| = |o unconrnep  + FiELDVANE . ¥ %)
El= ]2 O] @ |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
© @ 20 40 60 80 100 20 40 80 wm3 |er sa s oL
1
00 PEAT, fibrous, silty, trace sand, trace %
rootlets ﬁ 11 ss 5 7
Dark Brown A
ALY ]
0.6 SILT, some sand, trace clay, S
occasional gravel, occasional iron
oxide staining 2 S 29 o
Compact
Brown to Grey
Wet z
15 Silty CLAY, trace sand, occasional
iron oxide staining 3| 88 11 }—o 0 7 71 22
Stiff
Brown
Wet
23 SAND, trace gravel, occasional iron
oxide staining 4 8S 25 °
Compact
Brown
29 Wet

END OF BOREHOLE AT 2.90 m.
AUGER REFUSAL AT 2.90 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 2.80 m AND
WATER LEVEL AT 1.52 m UPON
COMPLETION.

. 20
+3 % 3. Numbers refer to 15485

Sensitivity ’ 10 (%) STRAIN AT FAILURE



10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
A0

Ontario THURBER
RECORD OF BOREHOLE No S 20+350 R18.75 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+350, O/S 18.75R ORIGINATED BY GA
HWY 11 - BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 19.05.04 - 19.05.04 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % %4 |[RESISTANCE PLOT e MATURAL ~ | REMARKS
) p
5 2| 3 20 40 60 80 00 |7 Guaw w55 &
Sle Q el 2 : A . : ; wp w we| 52 | oransize
ELEV 5 & o ‘g; = 25 g SHEAR STRENGTH kPa | S —— DISTRIBUTION
DEPTH ESCRIPTION <27 S5138] £ |o UNCONFINED  + FIELDVANE . ¥ %)
E 2 Z1xC| &L |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 m3 JGR sSA S| CL
0.0 Silty SAND, trace gravel, occasional
iron oxide staining 1 SS 2 1)
Compact
0.5 Brown
Moist
END OF BOREHOLE AT 0.46 m.
AUGER REFUSAL AT 0.46 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 0.46 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
43 x 3. Numbers refer to 20

Sensitivity

155
0

(%} STRAIN AT FAILURE




10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
A0

Ontario uRBER
RECORD OF BOREHOLE No S 20+375 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+375, CL ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 19.05.04 - 19.05.04 CHECKEDBY s
DY PENETRATION
SOIL PROFILE SAMPLES | w  [RLNAMIC cone ft =0 wn o e | Rewarks
E 2 6 T :L:frm MOISTURE LT = 5 &
5 » § 3| & 20 4 80 80 100 CoNTENT = %
218w 3|25 3 [srEarstrencTiee e v ML T | CRamsizE
ELEV DESCRIPTION B | & 2l2g] ¢ E RE a A N U— DISTRIBUTION
DEPTH |13 F >[38] < |© UNCONFINED  + FIELDVANE NTENT y %)
Bz Z2|&°] U |e QUCKTRIAXAL x LABVANE | WATERCO %)
w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI CL
0.0 PEAT, fibrous, silty, trace sand, trace %
rootlets, occasional wood fibers A 1] ss 3 b
Dark Brown %
AAAS
0.6 SAND, fine grained, trace silt, trace
gravel, occasional iron oxide staining
Compact 2 8S 21 °
Brown Z
1.3 et
END OF BOREHOLE AT 1.27 m.
AUGER REFUSAL AT 1.27 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 1.27 m AND
WATER LEVEL AT 1.22 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3, % 3. Numbers refer to 15?,30,5

Sensitivily

10

(%) STRAIN AT FAILURE




14/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Onlario

Ministry of
Transportation

o
[0

THURBER

W.P.
HWY

758-33-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No S 20+375 L48

LOCATION

Strong Township, ST. 20+375, O/S 48L

10F 1

METRIC

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY

19.05.04 - 15.05.04

CHECKED BY

ORIGINATED BY GA

WM

JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

NUMBER

TYPE

“N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT —_
e

20 40 60 80

I 1 H

100
!

i
SHEAR STRENGTH kPa
© UNCONFINED
@ QUICK TRIAXIAL
20 40 60 80

+ FIELD VANE
X LAB VANE

100

NATURAL
MOISTURE
CONTENT

wp w

PLASTIC
(i1

20 40

e |

WATER CONTENT (%)

LiQuUID
[K¥g

WL

UNIT
WEIGHT

80 kN/m 3

GR SA Sl

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

CL

0.0

0.6

PEAT, fibrous, silly, trace rootlets
Very Loose

Dark Brown

Wet

(L] smareor

SS

N

SAND, fine grained, trace organics,
occasional rootlets

Very Loose

Dark Brown

Wet

SS

SILT and SAND, fine grained, trace
clay

Loose

Grey

Wet

SS

23

29

SAND, fine grained, trace silt
Compact

Grey

Wet

SS

Sandy SILT, some clay
Compact

Grey

Wet

SS

4.6

SILT, some sand to sandy, irace clay
Compact

Grey

Wet

SS

KJ

6.4

Silty CLAY, trace sand
Stiff

Grey

Wet

SS

SS

0 25 65 11

0 5 61 34

8.2

END OF BOREHOLE AT 823 m.
BOREHOLE OPEN TO 8.23 m AND
WATER LEVEL AT 6.1 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

43

WX

3,

Numbers refer to 1‘—{2135

Sensitivity °

T° (%) STRAIN AT FAILURE



10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Sensitivity . 10

Minist E
B!
Transportation
Onlario THURBER
RECORD OF BOREHOLE No S 20+400 L 18.75 1 0OF1 METRIC
W.P, 758-93-00 LOCATION Strong Township, ST. 20+400, OrS 18.75L ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 19.05.04 - 19.05.04 CHECKEDBY __J.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT —. NATURAL - REMARKS
wl < - PLASTIC LrQuid
W oo x ——— v MOISTURE wirl £ X &
= n | Z 5 %] 20 40 60 80 100 CONTENT 9
9 @ w 22l 2z L L : L L wp w W, :g GRAIN SIZE
ELEV DESCRIPTION Sia E‘; 2|12a| B [SHEARSTRENGTHKPa e — DISTRIBUTION
DEPTH A ER >|23] < |O UNCONFINED  + FIELDVANE . y %)
S Z |ECf L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
@ o 20 40 60 8 100 20 40 60 wm? |erR sa st oL
0.0 PEAT, fibrous, trace sand, trace AN
rootlets N 1l ss | 2 ]
Very Loose AA]
MAAS
Dark Brown A
Wet LAAS
AAAS
MAA
== .
MM 2 | SS 2
A
AN
AAS
LALA
AR
1.5 SAND and SILT, fine grained, trace
clay 3l ss | 2 °
Compact
Grey
Wet I
Becoming brown at 2.3 m
4 SS 10 a 0 54 42 4
3.1 Sandy SILT, trace clay seams
Locse 5 3S 5 a
Brown
Wet
4.6 Clayey SILT to Silly CLAY, trace to
some sand, occasional iron oxide 6 | SS 7 °
slaining
Stiff to Very Stiff
Brown
Wet
7] 88 8 o 0 6 70 24
AV
81 Ss | 15 o
8.2 END OF BOREHOLE AT 8.23 m.
BOREHOLE OPEN TO 8.23 m AND
WATER LEVEL AT 6.71 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
43 x 3. Numbers refer (o 15?-;5

(%) STRAIN AT FAILURE




10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Sensitivity

1585
© 10

(%) STRAIN AT FAILURE

_lMinislry ofl ﬁ
ransportation
Ontano THURBER
RECORD OF BOREHOLE No S 20+400 R18.75 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+400, O/S 18.75R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 19.05.04 - 19.05.04 CHECKEDBY ___ 0L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g 4 |RESISTANCE PLOT T | remarcs
2] MQISTURE = I
. wn|2Z] 9 20 40 60 80 100 |"™  Comer M7 S5O &
9 o w = i 1 . i : wp w Wi :aL;u GRAIN SIZE
ELEV o ‘é; 2|22 2 [SHEARSTRENGTHkPa - SN DISTRIBUTION
DEPTH DESCRIPTION S13| £ | 5|833| s |0 UNCONFINED  + FIELDVANE Y %)
Elz Z|(2©] © |e QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
© m 20 40 80 80 100 20 40 60 km3 {GR sa sI L
0.0 Silty SAND, trace gravel, occasional
iron oxide staining 1 ss 11
Compact
Brown
Damp
08/  ENDOF BOREHOLE AT 0.76 m.
AUGER REFUSAL AT 0.76 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 0.76 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
13 5 @ Numbers refer to »




10/08/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of 1:
Transportation D D
Onlario p—
RECORD OF BOREHOLE No S 20+425 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+425, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM  Geodelic DATE 19.05.04 - 19,05.04 CHECKED BY N
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ E RESISTANCE PLOT NATURAL MARKS
E %) < PLASTIC MOISTURE LiQuip - 'E RE
= w|<2] 8 20 40 80 80 100 Wt ontexr  WMTL S O &
Sl u 32|z L ! . ! : wp w w | 22 GRAIN SIZE
ELEV i g 2125 & |SHEARSTRENGTH kPa LN — DISTRIBUTION
DEPTH DESCRIPTION |3 £ | $|5Z| & |o UNCONFINED  + FIELDVANE v )
Eiz 5 | 9 P WATER CONTENT (%) 8
'5 £l1x © w @ QUICK TRIAXIAL X LAB VANE
© w 20 40 &0 80 100 20 40 60 knim3 ler sa Sl CL
0.0 PEAT, fibrous, silty, trace sand, trace ﬁ
rootlets, occasional wood fibers s ss 2 86
Very Loose N
LA
Dark Brown A
Wet
LA
AA
A
A 104
A 2 SS 2
b ALA
LA
LA
1A 7A]
LALA]
1.5 SILT and SAND, fine grained, trace
clay, trace rootlets, trace wood fibers 3 sS 8 °
Loose to Compact
Grey 1o Brown
Wel
4 SS 9 0 44 52 5
51 SS 17 o
4.6 Silty CLAY, trace sand, occcasional
iéon oxide staining 6 ss 10 o 0 5 72 23
iff
Brown y_
Wet
7 SS 14 o
7.0 END OF BOREHOLE AT 7.01 m.
AUGER REFUSAL AT 7.01 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 7.01 m AND
WATER LEVEL AT 5.18 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3 x 3. Numbers refer to 15?4(35

Sensitivity

(%) STRAIN AT FAILURE



10/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[0

Ontario T™HURRER
RECORD OF BOREHOLE No S 20+425 L47 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+425, O/S 47L ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM  Geodetic DATE 19.05.04 - 19.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT e wme ol o] Remarss
2] LASTH MOISTURE T
— wl% z| 9 20 40 80 80 100 oM onenr T 5 © &
=R 4 L1ZE| z T wp w wi| 53 | cransizE
ELEV. DESCRIPTION o B ;’ 2123| 2 |SHEARSTRENGTH kPa D S DISTRIBUTION
DEPTH <|Z2| ¢ > |3 8| < |O UNCONFINED  + FIELDVANE y %)
E z 212 ©| LU e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 40 80 80 100 20 40 60 kvm3 lor sa st oL
0.0 DCPT from surface.
76 END OF DCPT AT 7.62 m.
+3 % 3. Numbers refer to 15,‘%35

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 19/12/04

i [
inistry of
Transportation D D
Ontario ——
RECORD OF BOREHOLE No S 20+450 L18.75 1 OF 1 METRIC
G.W.P.__759-93-00 LOCATION Strong Township, ST. 20+450, O/S 18.75L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ wM
DATUM Geodelic DATE 19.05.04 - 19.05.04 CHECKED BY JL ~
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT ~— NATURAL - REMARKS
w s q —~ PLASTIC MOISTURE Leu - T
= £zl g 20 40 60 80 100 WA Comear T S O &
Sig glzel 2 . : ! : ' wp w we | 58 | cramsiE
ELEV Slel @ | 2(2a| 2 [SHEARSTRENGTHKPa LD — DISTRIBUTION
DEPTH DESCRIPTION clz) F | 2 5%| < |o unconFineD  + FIELDVANE ] y %)
El= Z|2©C| L |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
© w 20 40 60 80 100 20 40 60 kNm3 |er SA SI CL
0.0 PEAT, fibrous, silty, trace sand, trace %
rootiets, occasional wood fibers % 11 ss 5 3
Very Loose A
Brown o
Wet S
5
hALA] 46
o] 2| ss| 2
LAA
A
A
—ALAY
1.5 SAND, fine grained, trace silt
Loose
Grey 3|81 s
Wet
2.3 SILT, some sand, some clay, some
clayey silt seams 4 ss 15 o
Compact
Grey
Wet
5 SS 19 0 0 13 74 13
4.6 Silty CLAY, trace sand
Stiff to Very Stiff 51 sS 13 o
Brown
Wet
74188} 10 —{o 0 6 66 28
»»»»»» v
8 SS 15 o
8.2 END OF BOREHOLE AT 8.23 m.
BOREHOLE OPEN TO 8.23 m AND
WATER LEVEL AT 7.62 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
3 ., 3. Numbers refer to o2
ERREA 1535 (o) STRAIN AT FAILURE

Sensilivity 10



1912/04

ONTMT4 STRONGTOWNSHIP.GPJ

- £
Minisiry of
Transporiation D D
Ontario THURBER
RECORD OF BOREHOLE No S 20+450 R17 1 0F1 METRIC
G.W.P.__ 759-93-00 LOCATION Strong Township, ST. 20+450, O/S 17R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __wM
DATUM _Geodetic DATE 19.05.04 - 19.05.04 CHECKED BY JL o
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANCE PLOT ——. ) NATURAL - REMARKS
E %) < -~ PLASTIC MOISTURE Liauip T
= w2l 8 20 40 60 80 100 U™ Covews T B 5 &
O wlz2l 2 . : 1 = ; wp w wie| 58 | cransize
ELEV o & 2|28} 2 [SHEARSTRENGTHKPa A N — DISTRIBUTION
DERTH DESCRIPTION SIS F | 3|33 £ |o unconrmeD  + FIELDVANE ] y %)
Eiz Z[Z29] @ |e QUICKTRIAXIAL x (ABVANE | WATER CONTENT (%)
@ © ] 20 40 60 80 100 20 40 60 kwm3 l6R sA st cL
0.0 PEAT, fibrous, trace roollets, uﬁ
occasional wood fibers A 1| ss 2 8
ALAS
Very Loose AT
b ALAS
Dark Brown A
Wet
MAA
hAAS
N 72
AN 2 SS 2
LAA
AL
ALA
14 SAND, fine grained, trace silt,
occasional iron oxide staining
Compact 3 sS 21 q
Grey to Brown
Wet
23 Sandy SILT, some clay, occasional
iron oxide staining 4 sS 21 o 0 21 65 14
Compact
Brown
Wet
5 SS 14 P
4.6 Silty CLAY, trace sand
Very Stiff 6| ss | 18 o
Brown
Wet ,\/_,
7i8s | 16 a
76 END OF BOREHOLE AT 7.62 m.
AUGER REFUSAL AT 7.62 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 7.01 m AND
WATER LEVEL AT 5.18 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3 % 3. Numbers refer to 1535

Sensilivity 10

(%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 18/12/04

- 1
_lelslry of D D
ransportation
Ontario THURBER
RECORD OF BOREHOLE No S 20+478 CL 10F2 METRIC
G.W.P.  759-93-00 LOCATION Strong Township, ST. 20+478, CL ORIGINATEDBY MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ss
DATUM _Geodetic DATE 13.11.03 - 13,11.03 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANCE PLOT ——. NATURAL - REMARKS
'_E %) S e PLASTIC MOISTURE UQ‘:JI?r - T &
= w23 o 200 40 60 8O 100 L ConTenT Mz 0
9 x w2 > i ) : L 1 wp w Wy :% GRAIN SIZE
ELEV cle g 2125]| & [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION 1= S{3Z] T |0 UNCONFINED  + FIELD VANE N
2|71 2128t 2 WATER CONTENT (%) | Y (%)
El= Z12O] @ |e QUICKTRIAXIAL x LABVANE (%
Q o 20 40 60 80 100 20 40 60 kwm3 |GR SA sI CL
0.0 PEAT, fibrous “ﬁi\\ )
02 Dark Brown 1 sS 24 fa)
Wet
SAND and SILT, fine grained,
Compact to Dense
Grey
Wet 21 88| 28 o
becoming brown
occasionat silt pockets
3§88 | 3 e 0 51 49
(SI+CL)
22 Sandy SILT
Compact
Brown and Grey 4 | 88 12 Y
Wet
341 Silty CLAY, trace sand, occasional
sand lenses 5 ss 19 o
Grey
Very Stiff 1o Stiff
Wet
6188 | 10 H o 0 6 62 32
7] SS 8 o
8.8 END OF BOREHOLE AT 8.84 m.
AUGER REFUSAL T 8.84 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 8.84 m AND
WATER LEVEL AT SURFACE UPON
COMPLETION.
Continued Next Page 20
+3 3. Numbers referto 1'5{,3_5 .
. Sensitivity 357 (%) STRAIN AT FAILURE



Ministry of Z:
Transportation D D

1912/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ontario oRaER
RECORD OF BOREHOLE No S 20+478 CL 20F2 METRIC
G.W.P.  759-93-00 LOCATION Strong Township, ST. 20+478, CL . ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Sold Stem Augers COMPILEDBY _ 55
DATUM _Geodelic DATE 13.11.03- 13,11.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?—j lé-' RESISTANCE PLOT pLASTIC NATURAL LU = REMARKS
2] MOISTURE - I
- nl2Z| 3 20 40 60 80 100 LT contEnT Rl BN &
=R Kii LlZg| z e wp w we| 38 | cransize
_ELEV DESCRIPTIO '“_~ o E 2 % 3 g SHEAR STRENGTH kPa o DISTRIBUTION
BERTH RIPTION <|3] ¢ > 38| < |© UNCONFINED  + FIELDVANE y %)
El= 2|29| @ |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
23 %3, Numbers refer to

Sensitivily

20
1525 (%) STRAIN AT FALURE



Hwy 11 Four Laning

THURBGSD STRONGTOWNSHIP.GPJ 18/12/04

FIGURE A1
GRAIN SIZE DISTRIBUTION
Sandy Silt
Size of openings. inches U.S.S. Sieve size, meshes/inch
ot e g g j—’& Tl
90 —
N\
80 —
PN
70
)
z \\
£ 60 k 5
& \ %
Z \&’ \
w 50
£ | \,\
¥ A
: X
w
o N x
30 X v
A
. A
b "\\o
= A
10 ,
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE ‘ MEDIUM l FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S20+2751L18.75 2.59
X S 20+375 148 3.35
A S 20+450 R17 2.59
pate December 2004 D D : Prepd ... WM
Project 759‘93‘00 Chkd. ... .. JL .......

THURBER




THURBGSD STRONGTOWNSHIP.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE A2
GRAIN SIZE DISTRIBUTION
Sand and Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
& Al 3 Wy 7 N e 34 810 16 %jo 40 5080 100 200
100 §:‘j§
. 1
80
70 \
Z
}:I—: 80
x
wl
Z
T 50
=
u \
8 40 \
L
a9
30 ﬁ%
2% \
)
o
10 KN ] ‘\E 1
; S
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE | MEDIUMI FINE SILT and CLAY
SIzE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S 19+875L18.75 1.53
X S 19+925 L18.75 1.07
A S 20+000 CL 1.07
* S 20+075 L18.75 1.07
Date .December 2004 D D Prep'd ... WM
Project .799:93-00 Chkd JL

THURBER




THURBGSD STRONGTOWNSHIP.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE A3
GRAIN SIZE DISTRIBUTION
Sand and Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4. 3 1\‘/2- 1 3y 1/;-3(5- 3 4 810 16 30 40 506‘0 100 200
00 s -
| ™ N
90 e N ¢
@
\@\\
80
70 X
: W)
60
\
Z
T 50
|_
Z
[T}
8 40 \
L
W \A
30 120
b4
20 : ,
10 [
Tie
0 ( ! B
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
coBaLE| COARSE FINE COARSE |MED|UM| FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S 20+125 L18.75 1.07
B S20+400L 18.75 2.59
A S 204425 CL - 2.59
* S 20+478 CL 1.83
pate .December 2004 D D Prepd ... WM
Project 759-93:00 ona.

THURBER




THURBGSD STRONGTOWNSHIP.GPJ 18/12/04

Hwy 11 Four Laning

FIGURE A4
GRAIN SIZE DISTRIBUTION

Silty Sand

Size of openings, inches U.S.S. Sieve size, meshesfinch
& a3 Ve 17 B V¥ 3 4 810 16 30 40 5060 100 200
100 E— : . . \
90 ¥ =
80 \ —
70 \
T 60
i
i
b4
T 50
'—.
z
8
Q 40
i
o
30 \q |
‘&\0
20 \0\
0 \
ml\&\o
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE lMEDIUMt FINE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S 20+025 L14 0.57
pate .December 2004 D D Prep'd ... WM
Project 759‘93‘00 Chkd. ........ JL

THURBER




THURBGSD STRONGTOWNSHIP.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE A5
GRAIN SIZE DISTRIBUTION
Sand
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4::1- 3 T 17 Y ‘12'3{3- 3 4 810 15 30 40 5080 100 200
100 “\.\u\
90 R L\
Rt
80 \@\
70
: y
£ 60
o
11]
Z
i S0
'_
=
&
& 40 \
ul
o
30 - \
20
\
10 \
0 [1©
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
CORBLE COARSE FINE COARSE ' MEDIUMl FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S 19+925 L18.75 3.35
Date December 2004 D D Prepd ... WM
Project ..199-93:00 Chkd JL

THURBER




THURBGSD STRONGTOWNSHIP.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE A6
GRAIN SIZE DISTRIBUTION
Silty Clay to Clayey Silt
Size of openings, inches U.8.S. Sieve size, meshesfinch
& Ay 3 o 3 3{4- 112-%- 3 4 810 15 30 40 5060 100 200
100 I l
90
80
70
z
= 60
o
w
zZ
i 50
: \
prd
4]
Q 40 %
Ul
o
30 %
N
20 5
10
0 ! !
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE } MEDIUM) FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S 20+350 L18.75 1.83
x S 20+375 L48 6.71
A S 20+400 L 18.75 6.40
* S 20+425 CL 4.88
® S 20+450 L18.75 6.40
Lo S 20+478 CL 4.88
Date December 2004 . D D Prepd ... WM
Project ..(59:93-00 Chkd. JL

THURBER




THURBGSD STRONGTOWNSHIP.GPJ 18/12/04

Hwy 11 Four Laning

FIGURE A7
GRAIN SIZE DISTRIBUTION
Silt to Clayey Silt
Size of openings, inches U.S.S. Sieve size. meshes/inch
5: 43(4. 3" 1‘1;2. 1'" 3/’4. 1/;.31‘5- ? 4 5!10 1[6 30 40 50&30 190 200
100 -&:Eaft*\ i
90 '
80 ‘\_ .
70 X'?‘\u
: N
& s
o
L
z
T 50
}.—
z
&
Clﬁ 40 L
y \
30 R _
X
20}
10 I~
0 ,
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE l MEDIUM| FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S 20+300 L18.75 1.07
q S 20+450 L18.75 3.35
pate . December 2004 D D Prep'd . ... WM
Project ..199-93-00 Chkd JL

THURBER




THURBALT STRONGTOWNSHIP.GPJ 19/12/04

ATTERBERG LIMITS TEST RESULTS

Hwy 11 Four Laning FIGURE A8

PLASTICITY INDEX

60
CH
50
40 //
Cl \;Qr
A\
Ny~
30 e
CL
20 //
10 //
cL &m X
CL-ML M MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® S 20+350 L18.75 1.83
X S 20+375 148 6.71
A S 20+400 L 18.75 6.40
* S 20+450 L18.75 6.40
® 520+478 CL 4.88
December 2004 D D Prep'd ..... WM
.759-93-00 Chkd JL

THURBER




N

N —— =

AWY_TTTSBL 3

370

365

360

365

360

Loose to Compact i

19 + 900

18 + 300

194925 L18.75

19+975 L18.75 20+025 L14
© ©

| PROPOSED HWY 11 SBL GRAD{:;7"‘-—-“~_____________i_______-_-_-—-

365

20+075 L18.75
@

370

SILT AND SAND
Compcc\‘

EXISTING GROUND SURFACE

Compact 03037 360

Compact

SAND&GRAVEL

Very Dense
20 + 000

PROFILE € HWY 11 SBL

1

20m

370

20+00Q CL
©

PROPOSED HWY 11 MEDIAN GRADE

SILT .. .

——“*—’/ i
Loose 365

SAND&SILT TO SILTY SAND/ / !*\ 20+1%g CL

ISTING GROUND SURFACE
Compact

CONE 0

C/R
20 + 000

PROFILE MEDIAN € _HWY 11

VERT:1.25 O 25 S5m

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11
CONT No
GWP No759-93-00

TRGIIWAY 11 MANLINE
STRONG TOWNSHIP SHEET

DRAWING NOT TO BE SCALED
100 mm ON ORIGINAL DRAWING

STATIONS 19+875 TO 20+100
SBL CENTRELINE AND MEDIAN
BOREHOLE LOCATIONS AND SOIL_STRATA

RMarshall

RMackiin
RMonaghamn

CONSULTING ENGINEERS + SURVEYORS + PLANNERS

[
DD THURBER ENGINEERING LTD.

THURBER

STRONG
TOWNSHIP

KEYPLAN

LEGEND

"' Bore Hole

@— Dynamic Cone Penetration Test (cone)
-$- Bore Hole & Cone

N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows,/0.3m (B0 Cone, 475J/blow)

PH Pressure, Hydraulic

< WL in Piezometer ot Time of
Investigation (Date)

Head Artesian Water
T Piezometer
< WL in Open Borehole Upon Completion
of Drilling
90% Rock Quolity Designation (RQD)

A/R Auger Refusal
Cc/R Cone Refusal

OFFSET FROM
NO STATION MEDIAN CL

19+875 118.75 18 + 875 L18.75

19+925 L18.75 19 + 925 L18.75

19+975 L18.75 18 + 975 L18.75

20+000 CL 20 + 000 0

20+025 L14 20 + 025 L4

20+075 118.75 20 + 075 L18.75

20+100 CL 20 + 100 0

20+125 118,75 20 + 125 118.75

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

fEB Q7| SS FINAL
INOV 04 SP ISSUED AS DRAFT FOR REVIEW
DATE | BY DESCRIPTION

REVISIONS

DESIGN SKP__[CHK PJB [CODE CHBOL JLOAD [DATE FEB_2007

DRAWN TF__|CHK SKP_|SITE [STRUCT __ JSCHEME _ JOWG Al




360

20+100 CL

350 g
20+ 100

L18.75

20+125 L18.75

360

204175
©

ROPOSED HWY 11 SBL GRADE

EXISTING
SILT AND
Compact

$AND

GROUND SURFACE

Compact

350

20+

Compact

P

A/R
SAND&GRAVEL

sano /08

20 + 200

PROFILE

1

i i |
- T 1 1
VERT:1.25 O 25 sm

190 L2 PROPOSED HWY 11

SILTY SAND TO_SANDY /S

EXISTING GROUND SURFACE

20+275 L18.75 20+30%L1

TOPSOIL
Loose

Compact

el 1
A/R 20 + 300

C HWY 11 SBL

MEDIAN GRADE

365

360
8.75

360

360

20+325 CL
©

T

ROFILE @ HWY 11 MEDIAN | A
20+ HoR: 8 L 9 0 e + S
o VERT 155 & 28 nl 2 3({9ery Dense ’roAgc?mpocf

METRIC

AND/OR MILLIMETRES

DIMENSIONS ARE IN METRES

UNLESS OTHERWISE SHOWN

HWY 11

CONT No
GWP No/59-93-00

HIGHWAY 11 MAINLINE
STRONG TOWNSHIP
STATIONS 204100 TO 204325
SBL CENTRELINE AND MEDIAN
BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

Rarshall
Mackiin
RMonaghamn

CONSULTING ENGINEERS » SURVEYORS » PLANNERS

[

D THURBER ENGINEERING LTD.

THURBER
M
STRONG
~ TOWNSHIP
°
@)
@
o §
0\5\0&?\ ;"’4
o0 g
LEGERND
"' Bore Hole
$ Dynamic Cone Penetration Test (cone)
4@- Bore Hole & Cone
N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
+ WL in Piezometer at Time of
investigation {(Date)
Head Artesion Water
Piezometer
* WL in Open Borehole Upon Completion
of Drilling
90% Rock Quality Designation (RQD)
A/R Auger Refusal
C/R Cone Refusal
OFFSET FROM
NO STATION MEDIAN CL
20+125 L18.75 20 + 125 L18.75
20+175 L18.75 20 + 175 L18.75
204200 CL 20 + 200 0
204232 L14 20 + 232 L14
20+275 L18.75 20 + 275 1L18.75
20+300 L18.75 20 + 300 L18.75
20+325 CL 20 + 325 0
—NOTE—

The boundaries between soil strata have been
established only ot Bore Hole locations. Between
Bore Holes the boundaries are assumed from
eological evidence.
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204275 L18.75
©

20+300 L18.75

SILT& TOPSOIL

[ING GROUND SURFACE

_~ PROPOSED HWY 11 SBL GRADE 360
20+35Q L18.75 20+40Q L18.75 204450 L18.75
©
355

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11

CONT No
GWP No759-95-00

HIGHWAY 11 MAINLINE
STRONG TOWNSHIP
STATIONS 20+325 TO 20+525
SBL CENTRELINE AND MEDIAN

BOREHOLE LOCATIONS AND SOIL_STRATA

SHEET

RAarshall
RMackliin
Monaghan

CONSULTING ENGINEERS ¢ SURVEYORS » PLANNERS

[
DD THURBER ENGINEERING LTD.

THURBER
it E
STRONG
TOWNSHIP
‘LOO\QS\DE‘L
o
Y KEYPLAN
LEGEND

Bore Hole

Bore Hale & Cone

‘@ Dynamic Cone Penetrotion Test (cone)

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

" N
2T N .
1o T CONE Blows/0.3m (60° Cone, 475J/blow)
SILT 77 2 PH Pressure, Hydraulic
WITH SOME CLAY E. 1_65_ < WL in Piezometer at Time of
Compact 61 19 investigation (Date)
5 < ;/’ Heod Artesian Water
A I v g Bk DT
345 /S{LT/Y(/C/LAY /sT» A AT Piezometer
20 + 300 8|7 sy Y CLAYE.Y ;H‘; 4 WL in Open Borehole Upon Completion
PROFILE @ HWY {//- yShff to Very Stiff/ .« poy
A // . of Drilling
HORT & 0 10 20 B S AV AN A
et - 2m AV AT AN s 90% Rock Quality Designation (RQO)
= 1 |
VERT:1.25 0 25 5m A/R Auger Refusal
e c/R Cone Refusal
20+325 CL - _— NO STATION OI;AFSET FFéOM
. EDIAN CL
T T 20+350 L18.75 20 + 350 L18.75
- 20+375 CL 20 + 375 Y
PROPOSED HWY 11 MEDIAN GRADE 155 20+400 L18.75 20 + 400 L18.75
20+373 cL 20+428 CL 20+478 CL 204525 cL L NETRE 20+ 428 Do
. + .
EXISTING GROUND SURFACE iR 20 + 478 g
+ 20 + 525
350 \ : —
¥ SAND > "PEAT-Very Loose
ery Dense fo Compact 8 'SAND AND SILT:
s .
Loose t ME SAND !
. g o Compact: S(_‘?ornpacf — NOTE—
RN The boundories between soil stratc hove been
A 110 established only at Bare Hole locations. Between
345 20 + 400 > L 20 + 500 Bore Holes the boundaries are essumed from
/T/, g 345 geological evidence.
Ve L Vel
PROFILE ¢ HWY 11 MEDIAN :
z[
: (E— @ FEB 07[ S5 FINAL
R P 10 20m & INov_04f sp ISSUED AS DRAFT FOR REVIEW
o .A 25 2 DRAWING NOT TO BE SCALED I pATE | BY DESCRIPTION
s : 100 mm ON ORIGINAL DRAWING DESIGN SKP_[CHK PJB |CODE CHBBL JLoAD JOATE FEB 2007
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20+296 R18.75

360

TOPSOIL

20+350 R18.75
©

20+400 R18.75

20+450 R18.75

360

Hard

350

345

340

SILT to SILTY sanp/ MR

Very Loose

20 + 300

SILTY. SAND
Compact

PROPOSED HWY 11 NBL GRADE/

EXISTING GROUND SURFACE

- 20+ 400

PROFILE € HWY 11 NBL

SILTY SAND to SANDY SILT/

Loose to Compact

SAND
Compact

SILTY CLAY
Very Stiff

PEIAT

355

Very —Léﬂ'
N - —

340

METRIC

HWY 11
CONT No

ouBIOl U MITE | GWP No759-93-00

UNLESS OTHERWISE SHOWN

BOREHOLE LOCATIONS AND SOIL_STRATA

TIGAWAY 11 MAINLINE
STRONG TOWNSHIP SHEET
STATION 204325 TO 20+525
NBL CENTRELINE

Rlarshail
RMackliin
Ronaghan
LA
THURBER ENGINEERING LTD.
THURBER
\N”QA
STRONG
TOWNSHIP
oo*‘»‘“ﬂg ;
o A
Y KEYPLAN
L EGEND

’ Bore Hole

$ Dynamic Cone Penetration Test (cone)
.@ Bore Hole & Cone

N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)

PH Pressure, Hydraulic

% WL in Piezometer at Time of
Investigation (Date)

Head Artesian Water

T Piezometer

%

WL in Open Borehole Upon Completion

of Drilling
90% Rock Quality Designation (RQD)
A/R Auger Refusal
c/R Cone Refusal
OFFSET FROM

NO STATION MEDIAN CL
20+296 R18.75 20 + 296 R18.75
20+350 R18.75 20 + 350 R18.75
20+400 R18.75 20 + 400 R18.75
20+450 R18.75 20 + 450 R18.75

—NOTE—

The boundories between soil strata have been
established only at Bare Hole locations. Between
Bore Holes the boundaries are assumed from
geological evidence.
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Appendix B
Hwy 11 Mainline, Strong Township, Sta. 20+525 to 21+150

THURBER



1912/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[0

Ontario T™HURBER
RECORD OF BOREHOLE No S 20+525 CL 10F 1 METRIC
G.W.P. _ 759-93-00 LOCATION Strong Township, ST. 20+525, CL ORIGINATEDBY DP_
HWY 1 BOREHOLE TYPE _ Holiow Stem Augers COMPILEDBY __8S
DATUM _Geodelic DATE 24,1003 - 24.10.03 CHECKEDBY ___Jt
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« 4 |RESISTANCE PLOT ——. NATURAL - REMARKS
(S < - PLASTIC L URE vaun f I A
= wl<3| & 20 40 60 80 100 |'™T  comewr  MTf S O
Sl wiz2l > L L L L . we w w | 5 u;J GRAIN SIZE
ELEV “lo) ) 3]ga| & [SHEARSTRENGTHKPa ——— ; DISTRIBUTION
LBV DESCRIPTION cls| & < z| £ +
DEPTH <|Z2| z >[38] £ |o unconmned + FIELD VANE . ¥ %)
E z Z!2ZO] W |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
© a 20 40 60 80 100 20 40 60 wim3 {GR sa s cL
00 _sandyTOPSOWL ]
0.2 SAND, very fine to fine grained
Brown
0.6 SILT, some sand
Compact
Grey 1] 8s | 59/ .
Moist 127
121 END OF BOREHOLE AT 1.17m,
AUGER REFUSAL AT 1.17m.
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE DRY AND OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
i 3 % 3. Numbers refer to 15_“3_;0_5

ok

Sensitivity

(") STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of [
Transportation D D

Ontario THURBER
RECORD OF BOREHOLE No S 20+550 L18.75 1 OF 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+550, O/S 18.75L ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 13.11.03 - 13.11.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 5 RESISTANCE PLOT > i NATURAL - REMARKS
E %) < ——— PLASTIC MOISTURE LiQuUID - I
= wl<2! 3 20 40 60 80 100 L CONTENT w5 0 &
Ol ml=z g = | s ) ) L wp w w | 2 g GRAIN SIZE
ELEV &la & 2]2a| 2 [SHEARSTRENGTHKkPa ——— o DISTRIBUTION
DEPTH DESCRIPTION S{3|F | 3[33]| £ |o unconrmneo  + FELDVANE Y )
£z Z{ZO| L |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kwm3 {GrR sa st oL
0.0 Sandy TOPSOIL, trace rootlets, E E
occasional wood fragments ~H 1| ss]| 4 AV4 o
Dark Brown —
Wet lo= oo
06 Clayey SILT, trace to some sand,
occasional sand and silt lenses
Stiff 21ss | 9 o
Grey
1.4 Sandy SILT, some clay
Compact to Dense
Grey 3 ss| w0 q 0 37 48 14
4 S8 49 o
31 Siity SAND, medium grained, trace 5 SS 75/
gravel ' 27 o
Very Dense
Brown - —
370 Nwet

END OF BOREHOLE AT 3.66m.
AUGER REFUSAL AT 3.66 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.86m AND
WATER LEVEL AT 0.30 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

20
3 3. Numbers refer o R
7 Sensitiviy ’5%5 (%) STRAIN AT FAILURE



13/08/04

ONTMT4 STRONGTOWNSHIP.GPJ

!\r/linislry gf i DED
ransportation
Ontario HURSER
RECORD OF BOREHOLE No S 20+550 R21.75 1 0F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+550, O/S 21.75R ORIGINATED BY _MF
HWY 1 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SS _
DATUM _Geodetic DATE 12.11.03-12.11.03 CHECKED BY ___ L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT& . NATURAL = REMARKS
l-I_J %) s PLASTIC | cTURE LiQuiD - T A
= o|l<3! & 20 40 60 80 100 LM CONTENT MTE S O
S|« W 22l z : ! ! ! . wp w wi | 2 ¢ GRAIN SIZE
ELEV ElE| ¢ 2|23 & [SHEARSTRENGTHkKPa A N DISTRIBUTION
DEPTH DESCRIPTION 121 2| S152Z] & lo UNCONFINED  + FIELDVANE v )
Elz 12 & WATER CONTENT (%) °
e e Ol L e QUICKTRIAXIAL X LABVANE o
o | 20 40 € 80 100 20 40 60 kwm3 1GR sA s cL
0.0,  torsolL =~
02 Dark Brown 1 ss 5 °
Moist
Silty SAND, fine grained
Loose to Compact
Reddish Brown lo Brown
Moist to Wet 2 sS 24 o
some topsoil inclusion above 0.69m
1.5 Clayey SILT, trace sand
Very Stiff to Stiff 3| ss | 15 o
Grey
Moist
41 ss | 1 H o 0 2 72 26
e}
51 8S | 80
3.2 SAND, trace gravel
END OF BOREHOLE AT 3.35m.
34 AUGER REFUSAL AT 3.35 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 3.35m.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3 3. Numbers refer to 15?;.5
"7 Sensitivity 35 (%) STRAIN AT FAILURE




Ministry of 1
Transportation D D
Ontario

THURSER

RECORD OF BOREHOLE No S 20+574 CL 10F 1 METRIC

W.P. 758-93-00 LOCATION Strong Township, ST. 20+574, CL __ ORIGINATED BY DP

HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SSs

DATUM _Geodetic DATE 24.10.03 - 24.10.03 CHECKEDBY _ JL

SO PROFLE SaPLES R

NA
PLASTIC TURAL tiQuip
MOISTURE

20 40 60 80 100 e CONTENT L &
1 i 13 1

L wp w wi GRAIN SIZE
SHEAR STRENGTH kPa U DISTRIBUTION
O UNCONFINED + FIELD VANE ¥ )

® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)

20 40 80 80 100 20 40 60 kNm2 R sa s cL
Sandy TOPSOIL =
0.2 SAND, very fine to fine grained, trace
silt

Compact

Brown

Moist

REMARKS

UNIT
WEIGHT

ELEV
DEPTH DESCRIPTION

"N" VALUES
CONDITIONS

STRATPLOT
NUMBER
TYPE
GROUND WATER

ELEVATION SCALE

0.0

1.1 SILT, some sand °
Compact

15 Brown and Grey
Moist

Clayey SILT, some sand 2| 8s 8 H o
Stiff
Grey —

0 3 74 23

ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Wet

END OF BOREHOLE AT 229 m,
AUGER REFUSAL AT 2.29 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE DRY AND OPEN IPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

23

+3 3. Numbers refer to

20
Sensitivity : ‘5{;25 (%) STRAIN AT FAILURE




13/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

Ontario

—
A

THURBER

W.P.
HWY

759-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No S 20+598 R18

LOCATION

Strong Township, ST. 20+598, O/S 18R

10F1

METRIC

ORIGINATED BY _DP

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY SS

24.10.03 - 24.10.03

__ CHECKED BY

SOIL PROFILE

SAMPLES

ELEV

DEPTH DESCRIPTION

STRATPLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

RESISTANCE PLOT

20 40 60

DYNAMIC CONE PENETRATION

80
L

NATURAL
MOISTURE,
CONTENT

PLASTIC
[R1¥3g

LiauiD

100 LM
1

O UNCONFINED
@ QUICK TRIAXIAL
20 40 60

1 1
SHEAR STRENGTH kPa
+ F{ELD VANE
X LABVANE

80

wp w WL
e Y|
WATER CONTENT (%)

100 20 40 60

UNIT
WEIGHT

kN/m 3

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA Si CL

0.0

Sandy TOPSOIL

]

0.2

SAND, fine grained
Compact

Brown

Moist to Wet

iron staining from 1.07mto 1.37m

SS

26

Sandy SILT, some clay
Compact

Grey

Wel

SS

22

SILT, with silty clay laminaled, some
clay

Firm

Grey/ Brown

Wet

S8

0 27 62 11

3.1

END OF BOREHOLE AT 3.05 m.
AUGER REFUSAL AT 3.05 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE DRY AND OPEN UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

-+

3

X

3.

Numbers refer to
Sensitivily

20
1535
10

(%) STRAIN AT FAILURE




19/12/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of E
Transporiation D D
Ontario uRsen
RECORD OF BOREHOLE No S 20+599 L19 1 0F 1 METRIC
G.W.P,  759-93-00 LOCATION Strong Township, ST. 20+599, O/S 19L ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS_ .
DATUM _Geodetic DATE 24.10.03 - 24.10,03 CHECKED BY JL
DYNAMIC CONE PENETRATION
| SOIL PROF”_E SAMPLES x 5 RESISTANCE PLOT > HATURAL . REMARKS
E %) < — PLASTIC MOISTURE Liauid — T
= w23 3 20 40 60 80 100 T ommenr T 50 &
ole L1z z e —— wp w w| ST | cramsiz
ELEV DESCRIPTION & la g 3125 2 [SHEARSTRENGTHkPa \ DISTRIBUTION
DEPTH < 2|z >|3 P < | O UNCONFINED + FIELD VANE y %)
I 2 |x°| @ |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
© @ 20 40 60 80 100 20 40 60 kwm3 |or sa s cL
1
0.0 bay
Sandy TOPSOIL 1 —
0.2 SAND, fine grained
Compact
B Y4
rown
wel
(o]
1 SS 17 o
1.3 Clayey SILT, with silty clay laminated,
trace sand
Firm
Grey 288 8 Ho 0 3 74 23
Wet
;
>4
2.7 END OF BOREHOLE AT 2.67 m.
AUGER REFUSAL AT 2.67m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE WET AT 0.61 m AND
OPEN UPON COMPLETION,
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
34 %3 Numbers refer to 15‘25

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No S 20+625 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+625, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 27.10.03 - 27.10.03 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W {RESISTANCE PLOT — NATURAL — REMARKS
l-l_-l %) < —_— PLASTIC | TuRE vauio |
- 1) < % ((})) 20 40 60 80 100 Lt CONTENT Limy = O &
218w 4|28 z g ———————— we w w| S8 | cransize
ELEV. DESCRIPTION cla| €| 2|2g| 2 |[SHEARSTRENGTHKPa U S —— DISTRIBUTION
DEPTH <[3] F | 3|38 < |0 UNCONFINED  + FIELD VANE ¥ %)
El= 2| x O] @ |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| sandyTOPSOIL =
0.2 SAND, fine grained, trace gravel,
trace sit
Compact
Brown
Moist 1 SS | 50/
025 d
1.5 SILT, some clay, trace sand
Compact
Grey 2 SS 30 Ho 0 4 77 19
Moist
22 END OF BOREHOLE AT 2.21m.
AUGER REFUSAL AT 2.21 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE DRY AND OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE. i
f
4+ 3 % 3. Numbers refer lo

Sensitivity

20
’5%‘5 (%) STRAIN AT FAILURE




19/12/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of I
Transportation D D
Ontario moReER

RECORD OF BOREHOLE No S 20+625 R37.5 10F 1 METRIC
G.W.P,_ 759-93.00 __ LOCATION Strong Township, ST. 20+625, /S 37.5R ORIGINATEDBY oDp
HWY 11 _ BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ &S .
DATUM _Geodetic DATE 27.10.03 - 27.10.03 CHECKED BY Joo
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT — NATURAL . REMARKS
‘-'1_1 %) < —_— PLASTIC MOISTURE LiQuID LT
= n 1l % 8 20 40 60 80 100 LT CONTENT T 5 O &
S x u L= 1 L . L i wp w wi | 3 %J GRAIN SIZE
ELEV BESCRIPTION & la & 218a] & [SHEARSTRENGTHKPa D A, . DISTRIBUTION
DEPTH < 27 >13 = < | O UNCONFINED + FIELD VANE Y (%)
oz Z|Z©| U |e QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
o a 20 40 B0 80 100 20 40 60 wim3 |GR SA SI CL

1

00| Toesol,
0.2 SAND, fine grained, {race silt
Compact o Very Dense

5
{

Brown
Dry to Moist
1 SS 30 o
2 B 55 o
trace gravel
31 8§ 47

2.7 END OF BOREHOLE AT 2.74m.
AUGER REFUSAL AT 2.74 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE DRY AND OPEN UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+3 3. Numbers refer lo 153-35
C T Sensitivity 757 (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of [
Transportation D D

Ontano TrUReER
RECORD OF BOREHOLE No S 20+629 R43 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+629, 0/S 43R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodetic DATE 27.10.03 - 27.10.03 CHECKEDBY L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o w RESISTANCE PLOT > NATURAL REMARKS
B oo < — pLsTic R wauo f 'i
= w|23]| @ 20 40 60 80 100 | aerens 7} 5O &
Sle wilsRi = i ) L L . wp w w | oY GRAIN SIZE
ELEV o 18 ¢ | 3|g25| 2 [SHEARSTRENGTHKPa D = | bisTrRiBUTION
DEPTH SCRIPTION <131 7| 5{38| 2 |o unconrineD  + FELDVANE Y %)
£z Z|{2O| L [e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 KN/m3 {GR SA SI CL
0.0 DCPT from surface

\

~
AN

12 END OF DCPT AT 1.17m.
CONE REFUSAL AT 1.17 m ON
PROBABLE BEDROCK OR
BOULDER.

3 3. Numbers refer to 2 .
T Sensitviy 155 (%) STRAIN AT FAILURE



191 2/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of D
Transportation D D
Onlario THURBER

RECORD OF BOREHOLE No S 20+648 R19.5 10F 1 METRIC
G.W.P._ 759-93-00 LOCATION Strong Township, ST. 20+648, O/S 19.5R ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ ss .
DATUM _Geodetic DATE 27.10.03 - 27.10.03 CHECKEDBY __ JL
SOIL PROFILE SAMPLES | w | RS GONE PENETRATION _— REMARKS
) < T PLASTIC o uRE vavo | ']_:
= w | < % 8 20 40 60 80 100 LM CONTENT LMTE 5 O &
1 x w =21z ! : : . : wp w w | 3 g GRAIN SIZE
ELEV DESCRIFTION e g 3|23| 2 [SHEARSTRENGTHkKPa o DISTRIBUTION
DEPTH S|3| F ] 3|3&| £ |o unconrnen  + FiELDVANE . ¥ %)
Elz Z2|29| © |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kvm3 lor sa s1 oL
99 _ ropsoiL —
0.2 SAND, fine grained, with organics
Brown 1 GS o
Wet
0.6

END OF BOREHOLE AT 0.56 m.
AUGER REFUSAL AT 0.56 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE DRY AND OPEN UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

FEET Num?;—rs refer to Bd5 STRAIN AT FAILURE
Sensitivity . 10 {%) STRAIN A ILU



ONTMT4 STRONGTOWNSHIP.GPJ 08/09/04

Ministry of
Transportalion

—
0

Ontario URSER
RECORD OF BOREHOLE No S 20+650.51L19  10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+650.5, O/S 19L ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 27.10.03 -27.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x léJ RESISTANCE PLOT e ATURAL oo - REMARKS
= E z 3 20 40 60 8 100 wr e w2 5 &
Olu mize| 2 ! ! L s : we w w| 5L | cransize
ELEV Lla ¥ 2133a| & [SHEARSTRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION 2|2 721 £15Z! % |o UNCONFINED  + FIELDVANE o
g2 188 = WATER CONTENT (%) v %)
i Z1EO| @ |e QUICKTRIAXIAL X LABVANE (%
© o 20 40 60 80 100 20 40 60 kwm3 1GR SA St CL
00| Topsan —
02 SAND, fine grained, trace silt, with
organics
Brown
with gravel o
11 8s | s
1.0 END OF BOREHOLE AT 0.97 m. 050
AUGER REFUSAL AT 0.97 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREMOLE DRY AND OPEN UPON
COMPLETION.
BOREMOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3 X Numbers refer to

Sensitivity

20
1585 (o) STRAIN AT FAILURE




19/12/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No S 20+670 L42 10F1 METRIC
G.W.P.  759:93-00 LOCATION Strong Township, ST. 204670, O/S 42L ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers COMPILEDBY _s8S
DATUM _Geodetic DATE 27.10.03 - 27.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W JRESISTANCE PLOT T NATURAL . — REMARKS
P_J 1) < = PLASTIC | romE i T A
= wl]<Z! 8 20 40 80 80 100 BT o MT SO
O o |38 2 : : ! 1 : we w we| SE | cramsie
ELEV ol E <3( Sg| © |SHEARSTRENGTHkPa — DISTRIBUTION
EPTH DESCRIPTION £1s S152] 5 lo unconrned  + FELDVANE .
Bl 12| ~1 2138 ¢ WATER CONTENT (% 7 o)
1z 2|2 2] i |e QUICKTRAXIAL X LABVANE A (%)
@ © @ 20 40 50 80 100 20 40 80 wm3 J6R sA st cL
00! _ topsow =
0.2 SAND, fine grained
Dense
Brown
Moist
Q
0.9 Sandy SILT, fine grained 1 ss 39 °
Dense
Grey
Moist
1.5

END OF BOREHOLE AT 1.5 m.
AUGER REFUSAL AT 1.5 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE DRY AND OPEN UPON
COMPLETION,

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

| |

\ l x,

i |

4

3

s

3.

20
Numbers refer Lo h
Sensitivity

1595 (o) STRAIN AT FAILURE




13/09/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No S 20+674 R32 10F1 METRIC
WP, 7593.83.00 LOCATION Strong Township, ST. 20+674, O/S 32R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY Ss
DATUM _Geodelic DATE 27.10.03 - 27.10.03 CHECKED BY ___ 4L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i Y |RESISTANCE PLOT —. busme MR o011 [ REMARKS
2] Ri = I
- n|22| 9 20 4 60 80 100 "™ cowew ™| 5O &
S o u 2=l 2z 1 ! L ! L wp w w | > g GRAIN SIZE
_ELEV DESC o & @ g 2 Sa g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH SCRIPTION =131 7| 5|38| = |o unconrmep  + FELDvANE . Y )
El= Z212©O] @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© e 20 4 60 80 100 2 4w & wim3 |GR sA sI L
00 DCPT from surface
14|  ENDOF DCPT AT 1.42 m,

CONE REFUSAL AT 142 m ON
HARD / VERY DENSE MATERIAL.

3

4

, X

3.

20
Numbers refer to 15485

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 08/09/04

Ministry of D
Transportation D D
On‘an-o THURBER
RECORD OF BOREHOLE No S 20+676 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+676, CL ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Ss
DATUM _Geodetic DATE 27.10.03 - 27.10.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT ppsrc | NATURAL Lo - REMARKS
= o E 2 20 40 6 80 100 war Ry w ) B S &
Slm wlz21 > : — ! . W w we | 3% | cransize
ELEV &la g 2|2a| 2 [SHEARSTRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION <31 2| $|52| § |o unconenen  + FIELDvANE Y %)
g2 2le > WATER CONTENT (%) it
5 Z|E O] Iy le QUICKTRIAXAL X LABVANE °
© @ 20 40 60 80 100 20 40 60 kwm3 {GrR sA st oL
00 SAND, fine grained, with organics
Reddish or Brown 1 Gs
05 END OF BOREHOLE AT 0.46m.
AUGER REFUSAL AT 0.46 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE DRY AND OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
!
|
|
{
|
+3 Numbers refer to

Sensitivity

- 20
15‘1%5 (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

. Ministry of
Transportation

-
[

Ontario THURBER
RECORD OF BOREHOLE No S 20+695R18  10F1 __ METRIC
W.P. 759-93-00 Strong Township, ST. 20+695, O/S 18R ORIGINATED BY DP
HWY 1

DATUM Geodetic

BOREHOLE TYPE _ Hollow Stem Augers

27.10.03 - 27,10,03

COMPILEDBY _ss
CHECKEDBY __ o

Sensitivity

20
15‘1%5 (%) STRAIN AT FAILURE

SOIL PROFILE x g gégf\sMrllgN%OEt\é’ELg$NETRATION astic | NATURAL U [ REMARKS
= 2 @ 20 40 0 0 too |mr M Chm £d &
9|« i E S . ; . : : w w w | 52 1 GRANSIZE

ELEV a8 ¥ 3|og| 8 |SHEARSTRENGTHKPa A S = | bisTRIBUTION
DEPTH DESCRIPTION sl F | 23 Z] S |o UNCONFINED  + FIELD VANE v )
Elz > g Ol @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 €0 wWm3 [GR SA SI CL
00 _topsolL
0.2 SAND, fine grained, trace organics o
Brown
07|  ENDOF BOREHOLE AT 0.71 m,
AUGER REFUSAL AT 0.74 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE DRY AND OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3' w 3. Numbers refer to




1912/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

—
[

Ontario THURBER
RECORD OF BOREHOLE No S 20+700 L18.75 10F 1 METRIC
G.W.P.  759-93-00 LOCATION Strong Township, ST. 204700, O/S 18.75L _ ORIGINATED BY DP B
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ss
DATUM _Geodetic DATE 27.10.03 - 27.10.03 CHECKED BY Ju
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - Y IRESISTANGCE PLOT . NATURAL { — REMARKS
E 2] S —— PLASTIC qisTuRe Uj:i - I 8
5 w231 & 20 40 60 80 100 L R 1 0
Sl wul=g2] z I 1 L L L wp w wi | D g GRAIN SIZE
ELEV on g g g S 5| 2 [SHEARSTRENGTHkPa RN DISTRIBUTION
DEPTH DESCRIPT! |z 7 > 13 2&| < |o UNCONFINED  + FIELDVANE ¥ %)
[ 212 = WATER CONTENT (%) ’
5 z & 9| L |e QUICKTRIAXIAL X LABVANE °
© o 20 40 & 80 100 20 40 60 wm3 [GrR sA sI cL
0.0 Sandy TOPSOIL —
02 Reddish Brown
SAND, fine grained
Brown
0.4

PROBABLE BEDROCK OR
BOULDER..

COMPLETION.

AT 0.46 m.

AT 0.30 m.

END OF BOREHOLE AT 0.38 m.
AUGER REFUSAL AT 0.38 m ON
BOREHOLE DRY AND OPEN UPON
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

AT S20+700 L20, AUGER REFUSAL

AT S20+700 L16, AUGER REFUSAL

Numbers refer to
Sensilivity

20
15485
10

(%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 08/09/04

Ministry of
Transportation

—
[

Ontario UREER
RECORD OF BOREHOLE No S 20+719 L36 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+719, O/S 36L ORIGINATED BY _pp
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodelic DATE 27.10.03 - 27.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT —__ e e o | remarks
E (2] g T PLASTC  aisTuRE LT ~ I a
5 nlzd] o 20 40 B0 B8O 100 L coNTENT 0
Sl w =El z L ! L L 1 wp w w | 3 § GRAIN SIZE
ELEV DESCRIPTION a @ i 2125 2 [SHEARSTRENGTH kPa - DISTRIBUTION
DEPTH =135 ¢ >12 3 < | O UNCONFINED + FIELD VANE . y %)
el = 22O L |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© i 20 40 80 80 100 20 40 60 wim3 [GR SA I cL
0.0 DCPT from surface \
0.5 END OF DCPT AT 0.46 m.
CONE REFUSAL AT 0.46 m ON
PROBABLE BEDROCK OR
BOULDER.
|
3 3. Numbers refer to 2
TR Sensitvity ‘5%5 (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of
Transporiation

[
00

Ontario THURBER
RECORD OF BOREHOLE No S 20+725 CL 10F 1 METRIC
W.P. 758-93-00 LOCATION Strong Township, ST. 20+725, CL ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY Ss
DATUM _Geodetic DATE __ 27.10.03 - 27.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 E RESISTANCE PLOT & NATURAL oun = REMARKS
=@ < PLASTIC MOISTURE = I
= wl|=Z2l 8 20 40 60 80 100 W e ML S B &
Sle wlzel 2 . P— ! : wp w w| 54 | cramsize
ELEV DESCRIPTION slg| ¢ 3|ga| & [sHEARSTRENGTHKPa A DISTRIBUTION
DEPTH AEIES >33 € |0 UNCONFINED  + FIELDVANE v %)
=17 2| 2Ol WL |e QUCKTRAXIAL x LABVANE | WATER CONTENT (%)
@ @ 20 40 80 80 100 20 40 60 wm?3 |er sa st oL
00| _ SandyTopsolL -~
0.2 SAND, fine grained
Brown
0.3]  END OF BOREHOLE AT 0.30 m,
AUGER REFUSAL AT 0.30 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE DRY AND OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
AT S20+727 CL AUGER REFUSAL
AT 0.46 m.
+3 %8, Numbers refer to

Sensilivity

20
195 () STRAIN AT FAILURE




1912104

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

!
[

Ontario THURBER
RECORD OF BOREHOLE No S 20+745 L18 10F 1 METRIC
GW.P,_ 759.93.00 LOCATION - Strong Township, ST. 20+745, O/S 18L ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY S8 ~
DATUM _Geodetic DATE 27.10.03-27.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x L_,Ll RESISTANCE PLOT NATURAL EMARKS
L'E %) < —»E\ PLASTIC MOISTURE LIQUID = E R
5 wn | < CZ) (LI)) 40 60 80 100 LT CONTENT T 5 0 &
S 5l w 2zl z ) : : . ! wp w wi 3§ GRAIN SIZE
ELEV DESCRIPTION & o « 2 g = 'C:J SHEAR STRENGTH kPa \ o . DISTRIBUTION
DEPTH é % ) > 8 % <>t O UNCONFINED + FIELD VANE . Y (%)
F1Z Z|EC] @ e QUCKTRIAXAL x LABVANE | WATERCONTENT (%)
© L 40 60 80 100 20 40 60 km3 IR sA st CL
00| __Topsoi —
0.2 SAND, fine grained
Dense
0.5 Brown
END OF BOREHOLE AT 0.46 m.
AUGER REFUSAL AT 0.46 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE DRY AND OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
. . 0
3 w 3. Numbers referio . 'y

Sensitivily

1

5

2
5
{
i

o

5

(

%

) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 198/12/04

Ministry of 1
Transportation D D
Ontario

THURBER

RECORD OF BOREHOLE No S 20+750 R23 10F 1 METRIC
G.W.P.  759.93-00 LOCATION Strong Township, ST. 204750, O/S 23R ORIGINATEDBY pP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers o COMPILED BY SS o
DATUM Geodelic DATE 26.10.03 - 26.10.03 CHECKEDBY _ JL o
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANCE PLOT ~— HATURAL REMARKS
=R < — PLASTIC e rome i 'E
- w22 8 20 40 60 80 100 L canTeNT Sl BN &
18] izl z Y . : : : wp w wel 54| cransizE
ELEV DESCRIPTION Ele 2125 2 [SHEARSTRENGTH kPa L . OISTRIBUTION
DEPTH |31 ¢ 51328 < | O UNCONFINED  + FIELD VANE v %)
£z Z2|€O| L |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kvm3 |GR sA 1 cL
0.0 =

TOPSOIL — —

0.4 END OF BOREHOLE AT 0.36 m.
AUGER REFUSAL AT 0.36 m ON
PROBABLE BEDROCK OR
BOULDER.

+ 3 53, Numbers refer to

Sensitivity {%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/08/04

Ministry of [:
Transportation D D
onlaﬁo THURBER
RECORD OF BOREHOLE No S 20+775 CL 10F1 METRIC
W.P. 758-93-00 LOCATION Strong Township, ST. 20+775, CL ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SSs
DATUM _Geodetic DATE 27.10.03 - 27.10.03 CHECKED BY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o Ll’.! RESISTANCE PLOT NATURAL REMARKS
e b=
E o < N PLASTIC | URE vevn b T
5 wl23] 8 20 40 60 80 100 L CoNTeNT Rl BN &
i ulsel 2 L wp w wo| 52 | cransize
ELEV DESCRIPTION Slel g 2123| 2 |SHEARSTRENGTHKPa —_———— DISTRIBUTION
DEPTH ESCRIPTIO S1S1 & 5|58| £ |o uwconrmer ¢ FELDVANE v )
S12 Zz1x O] i Je QUCKTRIAXAL % LABVANE | WATER CONTENT (%)
' © o 20 40 80 80 100 20 40 60 kwm3 |GR SA SI CL
0.0 BEDROCK at surface (in creek)
+3 3. Numbers refer to Py

C15-ds
10

Sensitivity

(%) STRAIN AT FAILURE




19/12/04

ONTMT4 STRONGTOWNSHIP.GPJ

1Minis,try of ﬁ
ransportation
On(ano THURBER
RECORD OF BOREHOLE No S 20+775 L42 10F1 METRIC
G.W.P._ 759-93-00 LOCATION Strong Township, ST. 20+775, O/S 42L ORIGINATED BY _sL
HWY 11 BOREHOLE TYPE _ Hotiow Stem Augers COMPILED BY WM
DATUM  Geodetic DATE 16.12.03 - 16,12.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 5 |RESISTANCE PLOT = o ommRL £ | REMARKS
=) S PLAST! MOISTURE Lumr = T 8
= wi<3| & 20 40 60 80 100 L ConTenT z O
S & @ 22| = L ! L : L wp w " :g GRAIN SIZE
ELEV BESCRIPTION R é 2|83 | 2 [SHEARSTRENGTH kPa S — DISTRIBUTION
DEPTH <i2| 7 >|38| £ |o uNconFnep + FIELD VANE . y %)
E z Z2({2O| @ [e QUICKTRIAKIAL X (ABVANE | WATERCONTENT (%)
© w 20 40 80 80 100 20 40 60 kim3 JGR SA SI CL
00| pEaT, fibrous o=
Dark BrowntoBlack —
03 SAND, trace silt
Very Dense
Brown TS8R
Moist
09! END OF BOREHOLE AT 0.89 m. 075
AUGER REFUSAL AT 0.89 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE DRY AND OPEN UPON
COMPLETION OF DRILLING.

-4 3

. X

3

Numbers refer lo
Sensilivity

2
g
1

(%) STRAIN AT F.AILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of
Transporiation

)
[0

Ontario ToRaER
RECORD OF BOREHOLE No S 20+798 L18.75  10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+788, O/S 18.75L ORIGINATED BY _MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY S$S
DATUM Geodetic DATE 18.11.03- 18.11.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLOT — HATURAL - REMARKS
lli" %) < _— PLASTIC MOISTURE LiQuID T
= v | < % 8 20 40 60 80 100 L CONTENT Rl I T &
S| x w2l = 1 ; : ! L wp w Wi :g GRAIN SIZE
ELEV N &g €| 3|25| 2 [SHEARSTRENGTHkPa IS S—— DISTRIBUTION
DEPTH DESCRIPTIO SIS £ 3|33 T |o UNCONFINED  + FIELDVANE ) y )
=z 2 |ZO| @ |e QUICKTRIAXIAL x LABVANE | YWATERCONTENT (%)
© © 20 40 & 80 100 20 40 60 wim? {erR sA s1 cL
1 | 1
0.0 Silty SAND, fine grained ‘
0.2 Reddish Brown _/ 1 ss 14 o
SAND, fine grained, some sill
Compact .
Brown
08 \wet 2| ss|e | ¥
Silty SAND, fine to medium grained, - o
some gravel, occasional cobbles
Very Dense
- Brown
S \weL_

END OF BOREHOLE AT 1.52 m.
AUGER REFUSAL AT 1.52 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO BOTTOM AND
WATER LEVEL AT 0.91 m UPON
COMPLETION.

BOREHOLE BACKFILLED WiTH
DRILL CUTTINGS TO SURFACE.

0
" 3v x 3. Numbers refer to 153&5

Sensitivity 10 (%) STRAIN AT FAILURE




1912/04

ONTMT4 STRONGTOWNSHIP.GPJ

1Mimslry of E%
ransportation
Ontario UABER
RECORD OF BOREHOLE No S 20+800 R18.75 10F1 METRIC
G.W.P._ 759-93-00 LOCATION Strong Township, ST. 20+800, O/S 18.75R ORIGINATED BY ME
HWY 11 BOREHOLE TYPE _Solid Stem Augers COMPILEDBY _s8s
DATUM _Geodetic DATE 18.11.03 - 18.11.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES IX L_J'J RESISTANCE PLOT NATURAL REMARKS
I =
=%} < T PLASTIC one vevo f &
- nl<Z| 8 20 40 60 80 100 |M™MT  courmnr M| 5@ &
Sicx wlzz] 2 I . L L L wp w wi | 2 ugl GRAIN SIZE
ELEV & u Lél ; 95| 2 |SHEARSTRENGTHKPa D S — DISTRIBUTION
DERTH DESCRIPTION {3 %] 3|38]| £ [o unconrmen ¢ FiELDVANE . Y %)
£z 2 |€C] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
o w 20 40 60 80 100 20 40 60 wm? |er SA Sl CL
0.0 SAND, fine to medium grained, some
sill, occasional organics 1 ss 5 o
Loose to Compact
Reddish Brown to Brown
Wet
2 SS 28 o
AV
1.5 Sandy SILT, some clay
Compact 3 SS 14 o} 0 20 86 14
Brown
Wet
22 SILT, some clay, trace sand, some
sand layers
Fim 4 SS 8 o
Grey
Wet
5 SS 8 o 0 8 75 16
4.1 SAND, fine to medium grained, some
gravel, some cobbles
Very Dense
Brown 6 | SS 80/
Wel 102 o
53 END OF BOREHOLE AT 5.33 m.

AUGER REFUSAL AT 5.33 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.96 m AND
WATER LEVEL AT 1.52 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

b 3

e

3.

20
Numbers n:fer_lo 1535

Sensitivily 10

(%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of
Transportation

—
[0

Ontario munmeR
RECORD OF BOREHOLE No S 20+825 L36 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+825, O/S 36L ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodstic DATE 18.11.03 - 18.11.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o EJJ RESISTANCE PLOT NATURAL ARK
Koo < >\ pLasTIc e vou | ':E REM S
I~ wl<Z] 8 20 40 60 & 100 | e W] 20 &
Sl wiz2l 2 e e T wp w w | 38 | cransize
ELEV DESCRIPTION & a ; <3( 95| 2 [SHEARSTRENGTH kPa A M DISTRIBUTION
DEPTH ' < 2| 7 >13% < | O UNCONFINED FIELD VANE ) y %)
el Z 2 |&C| U je QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kim3 1GR SA St CL
0.0 DCPT from surlace
\
\
~
~—
0.7 END OF DCPT AT 0.69 m.
CONE REFUSAL AT 0.69 m ON
PROBABLE BEDROCK OR
BOULDER.
(BEDROCK OUTCROPS [N VICINITY)
+ 3} « 3. Numbers refer to

Sensitivity

20
195 (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of
Transporiation

=)
0

Ontario THUASER
RECORD OF BOREHOLE No S 20+827 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+827, CL ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY Ss
DATUM _Geodstic DATE 18.11.03 - 18.11.03 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLOT — NATURAL REMARKS
—4 W %) < —<\ PLASTIC LiQuiD =
= O umIT MOISTURE war] =5 &
= n{L3| @ 20 40 80 80 100 CONTENT 5 O
9 g w =22l = i ] ! L ! wp w wo | @ g GRAIN SIZE
ELEV DESCRIPTION & s g = g SHEAR STRENGTH kPa PR N DISTRIBUTION
DEPTH < = >138&| < |©o UNCONFINED + FIELD VANE y %)
ez Z|&©| T |e QUCKTRAXAL X LABVANE | "ATERCONTENT (%)
© ] 20 40 80 80 100 20 40 80 wum3 16rR sA §1 cL
00 TopsoiL =
0.5 END OF BOREHOLE AT 0.46 m.
AUGER REFUSAL AT 0.46 m ON
PROBABLE BEDROCK OR
BOULDER.
|
3 3. Numbers refer to 20
UL 15B5 o) STRAIN AT FAILURE

Sensitivity . 10




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of )
Transportation D D
Ontario

THURBER

RECORD OF BOREHOLE No S 204850 L18.75 1 0F1 METRIC

W.P. 759-93-00 LOCATION Strong Township, ST, 20+850, O/S 18.75L ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 18.11.03 - 18.11.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANCE PLOT —_ ene MR — REMARKS
E 0 6 —— LAS MQISTURE ) X &
= n |23 & 20 40 60 80 100 L CONTENT Mtz 0
S o o 221 =z : ! 1 = g GRAIN SIZE
ELEV DESCRIPTION "f 323 é‘; 2 % a g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH 13| F >1338| < |o unconFiNeD + FIELD VANE y )
ez Z |2 9] I |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 &0 80 100 20 40 60 kN/m3 {GR SA SI CL
00/ _ vopsoi —~
0.2 Silty SAND, fine grained

Brown

1.5/ END OF BOREHOLE AT 1.52 m. .

AUGER REFUSAL AT 1.52 m ON ‘
PROBABLE BEDROCK OR
BOULDER.

3 3. Numbers refer to

20
* Sensitivity 15D (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of LA
Transporiation D D
Ontaric TuReER
RECORD OF BOREHOLE No S 20+850 R18.75 1 O0F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+850, O/S 18.75R ORIGINATED BY MF
HWY 1 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 18.11,03 - 18.11.03 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLOT T NATURAL — REMARKS
E 17 < = _ PLASTIC o rume wovio |2
= w|{<3] 8 20 40 60 80 100 | cowrma M| SO &
Sl N wlz2) > : L . . L we w we| 28 | cransize
ELEV BESCRIPTION 131 ¢ | 2]25| & [SHEARSTRENGTHKPa P oo S TRIBUTON
DEPTH ; % ,t > 8 g <>( O UNCONFINED + FIELD VANE Y (%)
sz Z 1@ O @O |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
© b 20 40 80 80 100 20 40 &0 kNm3 [GR SA SI CL
Uy JOPSOIL
0.1 END OF BOREHOLE AT 0.05m.
AUGER REFUSAL AT 0.05 m ON
PROBABLE BEDROCK OR
BOULDER.
(BEDROCK OUTCROPS IN VICINITY)
+3, x 3. Numbers referlo

Sensitivity

20
G5 (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 08/08/04

¥inis(w of ﬁ
ransportalion
Ontario TrURaER
RECORD OF BOREHOLE No S 20+878 CL 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 20+878, CL ORIGINATED BY MF
HWY 1" BOREHOLE TYPE _ Sclid Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 18.11.03 - 18.11.03 _ CHECKEDBY 4L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLOT NATURAL REMARKS
P =
w 1) < R, PLASTIC MOISTURE LIouID - T
= wlz2! 9 20 40 60 80 100 T ogrenr T SO &
Ol wiz g2l 2 . : : : L wp w we| 32 | cransize
ELEV &la ¢ 2|23| 2 |SHEARSTRENGTH kPa U S — DISTRIBUTION
DEPTH DESCRIPTION SIS ¢ 5[33] g |o unconemed  + FIELDVANE . v %)
E 2 Z21EC| U |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 & km? {GR A sI cL
00 ropsoiL —
0.2 Dark Brown
Silty SAND, fine grained
Reddish Brown
el Moist A
08|  END OF BOREHOLE AT 0.76 m.
AUGER REFUSAL AT 0.76 m ON ‘
PROBABLE BEDROCK OR |
BOULDER. 1
(BEDROCK OUTCROPS IN VICINITY)
+3 %3, Numbers refer to

Sensitivity

20
‘5,‘;4%'5 (%) STRAIN AT FAILURE




1912/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transportation

Ontario

—
A0

THURBER

G.W.P._ 758-83-00

HWY 11

RECORD OF BOREHOLE No S 20+895 L15.75

Strong_Township, ST. 20+895, O/S 15.75L

10F 1 METRIC

.

BOREHOLE TYPE _ Holflow Stem Augers ____ COMPILEDBY _ wM
DATUM  Geodelic 15.12.03 - 15.12.03 _ CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Pj ; RESISTANCE PLOT — rene NATURAL Loun - REMARKS
E @ “\N o MOISTURE - I
= wnl|22] 3 20 40 80 80 100 | Comme M} 5O &
gl& Lliz2g| z ' ! : E— we w wi| 58 | cramsizE
ELEV DESCRIPTION Ela ; 71238 2 [SHEARSTRENGTHkPa e DISTRIBUTION
DEPTH HEIEREREE < [© UNCONFINED ~ + FIELDVANE y %)
: o
ez 2|xC] L |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
o u 20 40 60 80 20 40 60 kN/m3 |GR SA S CL
0.0 A
PEAT, fibrous A
ALY
LALAS
AN
MAAS
AL
AN
0.6 Gravelly SAND, some silt, trace : e
rootlets ny
Loose c:Z; sS 28 49 23
Brown %ot
o SI+C
Wet 000" ¢ v
G ss o

BOULDER.

COMPLETION.

1.8 END OF BOREHOLE AT 1.80 m.
AUGER REFUSAL AT 1.80 m ON
PROBABLE BEDROCK OR

BOREHOLE OPEN TO 1.12 m AND
WATER LEVEL AT 0.99 m UPON

Numbers refer to -~
Sensitivity

20
1585
©o10

(%) STRAIN AT FAILURE



191 2/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of —
Transporiation D D

Ontario "
RECORD OF BOREHOLE No S 20+900 R18.75 10F1 METRIC
G.W.P._ 759-93-00 LOCATION Strong Township, ST. 20+900, O/S 18.75R ORIGINATEDBY sL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __wM
DATUM Geadetic DATE 15.12.03 - 15.12.03 CHECKEDBY __ J.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« Y |RESISTANCE PLOT —-. NATURAL - REMARKS
w < —_—_, PLASTIC LiQuio
- @ 3 —— MOISTURE N &
= o l|l<E1 & 20 40 80 80 100 M CoNTENT TE 5 0
Slel .| Ll38] z e we w we| 58 | cransize
ELEV DESCRIPTION &1a g = g SHEAR STRENGTH kPa e . BISTRIBUTION
DEPTH <2 ¢ >13 g < ] O UNCONFINED + FIELD VANE y )
Elz z12°9[ 0 |e QUCKTRIAXIAL x LABvANE | WATER CONTENT (%)
© o 20 40 80 80 100 20 40 60 kWm3 |er sa s cL
0.0 PEAT, fibrous A
LALAS
Dark Brown to Black A
A
LAA]
Al
0.5 Silty SAND, trace rootlels, trace
gravel
Loose to Compact
Brown 1 SS 7 q
Wet
21 85 | 16 o 11 55 35
v (SI+CL)
3 85 | 50/ o
Becoming Very Dense 25
26 END OF BOREHOLE AT 2.59 m. )
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 2.39 m AND
WATER LEVEL AT 2.06 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
. 20
23 %3 Numbers refer to =

Sensilivity 1548 (%) STRAIN AT FAILURE



181 2/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of

Transporiation

Ontario

)
L0

THURBER

DATUM  Geodetic

G.W.P._ 759.93.00

RECORD OF BOREHOLE No S 20+925 1.18.75

LOCATION

Strong Township, ST, 20+925, 0/S 18.75L

1 0F 1 METRIC

BOREHOLE TYPE _ Hallow Stem Augers

DATE _

COMPILED BY

16.12.03 - 16.12.03

CHECKED BY

ORIGINATEDBY SL

WM

JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

NUMBER

TYPE

“N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT e
—

20 40 60 80

100
i

3 1 L 1
SHEAR STRENGTH kPa
© UNCONFINED

20 40 60 80

+ FIELD VANE
@ QUICKTRIAXIAL X LAB VANE

100

PLASTIC
LIMIT

NATURAL
MOISTURE
CONTENT
W P w w L
|

Liouip
Limir

UNIT
WEIGHT

WATER CONTENT (%) | |
20 40 80 KN/m 3

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.0

PEAT, fibrous
Dark Brown to Black

CELceet] smateior

05

SAND, trace silt
Compact

Brown

Wet

trace to some silt

some silt {o silty

SS

SS

SS

SS

4.6

SILT, some clay, some sand
Stiff
Grey
Wet

SS

57

Silty CLAY, trace sand
Soft to Firm
qrey

SS

0 18 69 13

8.7

END OF BOREHOLE AT 6.71 m.
BOREHOLE OPEN TO 3.12 m AND
WATER LEVEL AT 3.12 m UPON
COMPLETION.

AUGER REFUSAL AT 6,71 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

4 3

X

3

Numbers refer to

Sensitivity o (%) STRAIN AT FAILURE



191 2/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of
Transporiation

—
L0

Ontario THURBER
RECORD OF BOREHOLE No S 20+950 R18.75 10F 1 METRIC
G.W.P__ 7589300 LOCATION Strong Township, ST. 20+950, OIS 18.75R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM .
DATUM Geodelic . DATE 16.12.03 - 01.12.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT ~—. HATURAL - REMARKS
T 4 —~ PLASTIC veso Lo
= w{<Z| & 20 40 60 8 100 L CoNTENT Tl = © &
SN wizgl > : ! ! : : wp w we| 5§ | GRAINSIZE
ELEV Tlel B | 2|9g] & [SHEARSTRENGTHKPa N — DISTRIBUTION
SEeH DESCRIPTION < RS 513 Z < | o UNCONFINED + FIELD VANE . y (%)
sz Z2|xC| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
© m 20 40 60 80 100 20 40 60 kwm3 16R sA s1 oL
0.0 PEAT, fibrous %
Dark Brown to Black T‘*A
0.3 SAND and SILT, fine grained
Compact
Brown
Moist
118 | 20
2| 88| 14 q 0 38 62
t
we (SI+CL)
3188 | 11
4| ss | 14
43 Clayey SILT, some sand, occasional
silt and clay lamination
Soft AV
Grey 5| 85| 4 kb 0 14 68 18
6| SS | 50
075 e
6.7 END OF BOREHOLE AT 6.65 m.
AUGER REFUSAL AT 6.65 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 6.65 m AND
WATER LEVEL AT 4.72 m UPON
COMPLETION.

+ 3 53, Numbers refer fo

i 15485
Sensitivity

(%) STRAIN AT FAILURE



Ministry of
Transportation

—
[

Ontaro onBER
RECORD OF BOREHOLE No S 20+970 R50 1 0F 1 METRIC
W.P. 759-93-00 Strong Township, ST. 20+970, O/S_50R ORIGINATED BY _DP
HWY 11

DATUM _Geodetic

BOREHOLE TYPE _ Hollow Stem Augers

01.10.02 - 01.10.02

COMPILED BY MF/SS
CHECKEDBY ___ PJB

ONTMT4 STRONGTOWNSHIP.GPJ 09/08/04

END OF BOREHOLE AT 2.82 m,
AUGER REFUSAL AT 2.82m ON
PROBABLE BEDROCK OR
BOULDER.

WATER LEVEL AT 0.30 m DURING
INVESTIGATION.

SOIL PROFILE i w gggf\shf'ich%g\é’EOP;NETRAﬂON sasmc | MATURAL LD — REMARKS
5 0|52 é 20 40 60 80 100 | Swen oo £6 &
9lx wlzel > : L : : At w w | 58 | cramsize
ELEV gl 3125] @ [SHEARSTRENGTH kPa S o DISTRIBUTION
DEPTH DESCRIPTION 121 £ ${32] & |o UNCONFINED  + FIELD VANE v )
L 2|20| @ |e QUICKTRAXIAL x LABVANE | WATER CONTENT (%)
w3 = &) I
w 20 40 60 80 40 80 kNim3 {Gr sa s1ocL
00 PEAT, fibrous “i\'ug:
02 Dark Brown to Black ~ / v
SAND, fine lo medium grained, trace
to some silt
Compact
Brown
Wet
iron oxide staining
15 ~binslylaverati22m
SILT, trace o some sand, trace clay
Cornpacl 0 10 81 9
Grey
Wet
]
I
2.6 SAND, well graded, trace gravel
Gey T 3 N
28 Wel

Numbers refer to
Sensitivily

20
155 (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of
Transportation

—
L0

Ontario aneER
RECORD OF BOREHOLE No S 20+979 CL 10F1 METRIC
W.P, 759-93-00 LOCATION Strong Township, ST. 20+979, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY MF/SS
DATUM _Geodetic DATE 01.10.02 - 01.10.02 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & %,u RESISTANCE PLOT —.. asme | NATVRAL - REMARKS
T —— - MOISTURE - I
5 @ g z|l & 20 40 60 80 100 LT conrens R - 0 . &
o] u =l z L - . ! w w w 5 RAIN SIZE
ELEV. DESCRIPTION i 8 H; ; 25| g [SHEARSTRENGTH kPa A = DISTRIBUTION
DEPTH < 2| = >3 g < | © UNCONFINED + FIELD VANE y %)
=12 Z|EC| L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© o 20 40 80 80 100 20 40 60 kwm3 [GR sA s cL
0.0 DCPT from surace.
37 END OF DCPT AT 3.66 m.
+ 3' x 3. Numbers refer to

Sensitivity

20
15 (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 09/08/04

Ministry of
Transporiation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No S 21+000 R17.75 1 0OF 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 214000, O/S 17.75R ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __MF/SS
DATUM _Geodetic DATE 01.10.02 - 01.10.02 CHECKEDBY __ PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;DE: ; RESISTANCE PLOT —~—._ psste | MNATURAL Lou = REMARKS
%] MOISTURE ) - I
E AER R 0 4 & 8 10 [" ows ) 5O . &s
x i o = \ | 1 : ! " W w =) RAIN SIZE
ELEV E 8 & zle 5 9 |SHEAR STRENGTH kPa - - = | DISTRIBUTION
DEPTH DESCRIPTION <131 F | 3|38] & |o unconrmen  + FELDVANE . v )
£z 2|2 O] U [e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© w 20 40 &0 80 100 20 40 60 KN/m3 |GR SA SI CL
00 PEAT, fibrous ﬁ
0.2 Black
Wet i
SAND, fine grained, trace silt, trace
gravel
Compact N
Brown 1ss o8
Wet e}
15 SAND, well graded, trace gravel
Compact
Brown 2 SS 20 o 1 88 10
Wet (Sl+CL)
22 SILT and SAND, trace clay
Compac! P
Brown 3 SS 21
Wel
thin silty layers from 2.74m to 3.66m
4 SS 18 0 47 53
(SI+CL)Y
3.7 END OF BOREHOLE AT 3.66 m.

4

3

. X

3.

Numbers refer to
Sensilivity

20
15‘1%5 (%) STRAIN AT FAILURE



ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of I
Transportation D D
Ontario ToRBER
RECORD OF BOREHOLE No S 21+025 CL 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 21+025, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MF/SS
DATUM _Geodetic DATE 01.10.02 - 01.10.02 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z 3 |RESISTANCEPLOT — eme | MARRL - REMARKS
=] T —— " MOISTURE ~ I
= wl23] 9 20 40 60 80 100 "M Cowmmr M| 5O &
Slg wizg| 2 ‘ e — wp w w | 58 | cransie
ELEV DESCRIPTION Ela é 21286 g SHEAR STRENGTH kPa ey DISTRIBUTION
DEPTH <131 7| 3|32| £ |o unconrined FIELD VANE y %)
o 2129 W |e aquickTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kwin3 |GR sA si L
0.0 SAND, fine grained, some organics
VRN Grey . -
DeytoMaist
SAND. fine grained
Compacl
Brown
Dry to Moist 1 55 25 o
I U U s Y
1.5 SAND, well graded, irace gravel,
trace to some st
Dense 21 88 40 5 6 84 1
Brown (SI+CL)
Wwet L] T |
22 SAND, fine grained, trace silt T
Compact
Brown 3 88 22
Wet
4] ss | 17 )
37| END OF BOREHOLE AT 3.66m. o
BOREHOLE OPEN TO 3.66 m AND
WATER LEVEL AT 1.45 m UPON
COMPLETION.
1+ 3, x 3. Numbersreferto 2

Sensitivity

15‘%’5 (%) STRAIN AT FAILURE



ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of
Transportation

)
[0

Ontario THURBER
RECORD OF BOREHOLE No S 21+025 R37 10F 1 METRIC
W.P, 759-93-00 LOCATION Strong Township, ST. 214025, O/S 37R ORIGINATED BY DP -
HWY 19 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY MF/SS
DATUM _Geodetic DATE 01,10.02 - 01.10.02 CHECKED BY PB
DYNAMIC CONE PENETRATION
- SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT —. pene | MR - REMARKS
T MOISTURE — I
= = z| 3 20 40 60 80 100 |™T  Conen W} 38 &
=) i Wizgl oz ' : : ‘ ’ vp w we| 28 | oramsize
ELEV DESCRIPTION &la é 212a] 2 |SHEARSTRENGTH kPa — —o—— ] DISTRIBUTION
DEPTH HEIRR RN < | O UNCONFINED ~ + FIELDVANE y @)
Sz z|x©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 kNrm3 |GR sA 81 cL
0.0 DCPT from surface.
3.7 END OF DCPT AT 366 m. i T
3 3,  Numbers refer to »
X 15{‘%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4 STRONGTOWNSHIP.GPJ 09/09/04

Ministry of LA
Transportation D D

Ontario HoRBER
RECORD OF BOREHOLE No S 21+050 R18.75 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 21+050, O/S 18.75R ORIGINATED BY DP
HWY i1 BOREHOLE TYPE _ Hollow Stem Augers/Dynammic Cone Penetration Test (DCPT) COMPILED BY _ MF/SS
DATUM _Geodetic DATE 01.10.02 - 01,10.02 CHECKEDBY ___ PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o Y |RESISTANCE PLOT ——. ) NATURSL - REMARKS
T Ha S —_— pLASTC e voun b b
= w i< % %) 20 40 60 80 100 LM CONTENT L =z 9O &
S @ wilz=1 = : : L : L wp w w | 3 g GRAIN SIZE
BLEV DESCRIPTION ez LGJ;J 2|25 | 2 [SHEARSTRENCTHKPa Oy DISTRIBUTION
DEPTH < 2|z >3 3 < | O UNCONFINED + FIELD VANE y )
=1z Z|€©9| L |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
© i 20 40 60 80 100 20 40 680 wm3 |GR sa Sl cL
“__OB_, SAND, fine grained, trace organics B 1
02 NGey _ . _ _ _ |
SAND, fine grained : ; ;
Compact to Loose i
Brown - - i
Moist | i
trace gravel from 0.15m to 1.45m 11 ss 29 ° |
Becoming Wet at 1.45m
2| 88 | 27
31 SS 8 o 0 91 o
(SI+CL)
4188 @ 24
4.3 SILT and SAND, fine grained, trace |
clay -
Compact
Brown 5 sS 14 e 0 46 48 &
Wet

5
N

END OF BOREHOLE AT 5.18 m.
SAND HEAVING IN AUGERS
DCPT starled at 5.18 m.

6.4 END OF DCPT AT 6.40 m.

3 3. Numbers refer {o Y
T ety 199 (%) STRAIN AT FAILURE



ONTMT4 STRONGTOWNSHIP.GPJ 08/03/04

Ministry of D
Transportation D D
Ontario THUREER
RECORD OF BOREHOLE No S 21+100 R18.75 10F1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 21+100, O/S 18.75R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MF/SS
DATUM Geodetic DATE 01.10.02 - 01.10.02 CHECKED BY ___ PJ8
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 4 |RESISTANCE PLOT ——_ ) RATURAL - REMARKS
E 1) < T PLASTIC MOISTURE uo:u: - I A
= wl|<Z2| 3 20 40 60 80 100 L conent  WMT| S O
Sl w22l 2 e . we w w | 52 | cramsize
ELEV e é” ; 25| 2 [SHEARSTRENGTHkKPa o DISTRIBUTION
DEPTH DESCRIPTION SIS|F | 3138 5 |o unconFmed  + FIELD vANE . y )
Elz Z2|2O| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© f 20 40 80 80 100 20 40 60 kwm3 |er sA s cL
- EE SAND, fine grained, some organics —
020 NGrey
SAND, fine grained
Compacl to Dense
Brown -
Moist
Becoming wet at 2.29 m 1 ss 11 o
2 Ss 36 o)
22 SAND, well graded [
Compacl
Brown 3 SS 20 >
Wel
O
4| 88 | 21 97 3
— g (SI+CL)
35 SILT and SAND, fine grained, trace -
clay
Compact
8rown
Wet
5185 | 22 0 39 56 5
[ 52 END OF BOREHOLE AT 5.18 m.
+3 %3, Numbers refer lo

{2§
1535
Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4 STRONGTOWNSHIP.GPJ 09/0S/04

Ontario

Ministry of |
Transporiation D D

THURBER

RECORD OF BOREHOLE No S 21+125 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 21+125, CL ORIGINATED BY MF
HwWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY MF/SS
DATUM _Geodetic DATE 12.09.02 - 12.09.02 CHECKED BY PB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 2 RESISTANCE PLOT —._ e R _ REMARKS
oy 5 T — LASTY OISTURE i - I
- ol z| 8 20 40 60 80 100 L = &
=Rl glzgl 2 : : : : : wi | 2% | GRAINSIZE
a w 25| @ [SHEAR STRENGTH kPa
ELEV. DESCRIPTION 12 ¢ 21z8| & ; 1 DISTRIBUTION
DEPTH <13 F >128| £ |o unNconFNeED + FIELD VANE . y %)
bl Z|E°| U |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
e o 20 40 60 80 100 20 40 60 wm3 |GrR sa st L
0.0 DCPT from surface.
6.7 END OF DCPT AT 6.71 m.
+3,x3: Numbers referto . 15(2:35

Sensitivity o (%) STRAIN AT FAILURE




ONTMT4 STRONGTOWNSHIP.GPJ 08/08/04

Minislrygf DDI:X
Transportation
Ontario HURBER
RECORD OF BOREHOLE No S 21+128 R43.4 10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 21+128, O/S 43.4R ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY MF/SS
DATUM _Geodetic DATE 30.08.02 - 30.09.02 CHECKEDBY __ PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i é RESISTANCE PLOT ~—_ piasne | HATURAL ouo - REMARKS
2} EE— LA MOISTURE ~ LT
- vl & 2l 8 20 40 80 80 100 M content w5 0 &
=R i LI1ZE]| z e wp w w | 58 | cransize
ELEV DESCRIPTION Ao i 219¢g g SHEAR STRENGTH kPa LA DISTRIBUTION
DEPTH < 2z >[38] < |© UNCONFINED + FIELD VANE v %)
s 9
ez 2| Ol L e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 50 kN/m3 GR SA S! CL
0.0 SAND, fine grained
Compact
Brown
Dry to Moisl i
H
1 S8 18 o
1.5 SAND, fine to medium arained 7
Dense
Brown 2 SS 32 s 1 83 [
Wet (SI+CL)
22 SAND, medium to coarse grained, 3
trace gravel
Compact 3 SS 12 I}
Brown
Wet ]
33 SILT and SAND, fine grained, trace 41 884 97 °c
clay
Compact B
Brown
Wet
5 S8 30 C 0 37 5 8
<] S8 18 [}
6.7 END OF BOREHOLE AT 6.71 m, ) 1

3 3. Numbers refer lo 2
77 Sensitivty 1925 (%) STRAIN AT FAILURE

+



ONTMT4 STRONGTOWNSRIP.GPJ 09/08/04

Ministry of [:
Transportation D D
Ontario THuRRER
RECORD OF BOREHOLE No S 21+150 R18.75  10F 1 METRIC
W.P. 759-93-00 LOCATION Strong Township, ST. 21+150, O/S 18.75R ORIGINATED BY ME
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ MF/SS
DATUM _Geodetic DATE 12.09.02 - 12.09.02 CHECKED BY PJB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E % |RESISTANCE PLOT — peme | FATURAL £ | REMARKS
%) —— A MOISTURE - [
5 wl2Z| 8 20 40 80 80 100 ST content M7 5 O &
o« gl1z8 2 ) ) f : we w we | 3 | cransize
ELEV i é Slgs 2 |SHEAR STRENGTH kPa D — — DISTRIBUTION
DEPTH DESCRIPTION ]3] % 5|33| 5 |o unconEmeD  + FIELDVANE . v )
£l= Z|EZ°| T |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© a 20 40 80 80 100 20 40 80 kwm3 |GR 5A s CL
001 __topson . 4
0.2 Silty SAND, fine grained 1 GS A o
Reddish Brown S G
Moisl -
. by Dy
0.8 SAND, medium grained, some gravel 3
Very Dense 1 3S 50 3 s}
Reddish Brown s
Q g%
Dry lo Moist - by
1.5 SAND, fine grained T i
Compact P
Brown 2 S$ 27 P g
Wet g
"
N
2 b
2y
3 SS 18 i o
P
A
2y
P DY
4] 8s | 16 % g
S [
3.5 SILT and SAND, layers a P l:
Compact 'S 5
Brown Sand and Grey Sill e @
Wet 1 N !
5
B
e 4
UG o
5 S8 27 l < 0 36 58 6
6| SS | 2 H- o
8.7 END OF BOREHOLE AT 6.71 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
wilh a 1.52 m slolled screen.
WATER LEVEL READINGS:
DATE DEPTH
(m)
19/06/03  0.50
14/08/03 112

.3

+

WX

3.

Numbers refer to
Sensitivity

20
- ‘5?0'5 (%) STRAIN AT FAILURE




18/12/04

ONTMT4 STRONGTOWNSHIP.GPJ

Ministry of [
Transporlation D D

Ontario THURBER
RECORD OF BOREHOLE No S 21+200 R18.75 1 0OF 1 METRIC
G.W.P.  758-93-00 LOCATION Strong Township, ST. 21+200, O/S 18.75R ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ MF/SS
DATUM _Geodetic DATE 12.09.02 - 12.09.02 CHECKED BY Ju
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT ~—_ ho wawRAL ~ | REMARKS
",E %] s ee— PLASTIC  oisTURE Y e - I a
= nl<3]l & 20 40 60 80 100 L content b z9
S x < =2 =z L ! L i L wp w Wi :Lg GRAIN SIZE
ELEV DESCRIPTION e lo E 21238 2 |SHEARSTRENGTH kPa ' ——— DISTRIBUTION
DEPTH <|Z2]| ¢ >3 3 £ | O UNCONFINED + FIELD VANE y %)
Elz Z|2C°| L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© m 20 40 60 80 100 20 40 60 kwm3 {er sAa s oL
00 _ topsoiL e
0.2 Silty SAND and GRAVEL %1 1 | as o
Reddish Brown oL
Dry to Maist
0
0.8 SAND, fine grained
Very Dense to Dense 1 ss 50 o
Brown
Dry to Wet
21 s8s | 48 )
2.3 SAND, some silt to silty, trace clay
Compact 3 sS 23
Brown
Wet
41 8S | 20
v
4.6 SAND and SILT, layered, trace clay
Compact 51 SS | 20 0 47 47 6
Brown Sand and Grey Silt g
Wet
& SS 13 o
6.7 END OF BOREHOLE AT .71 m.
BOREHOLE OPEN TO 3.96 m AND
WATER LEVEL AT 3.86 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+ 3 3. Numbers refer lo

Sensitivity 195 (%) STRAIN AT FAILURE
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FIGURE B1
GRAIN SIZE DISTRIBUTION
Sand
Size of openings, inches U.S.S. Sieve size, meshes/inch
ﬁ!" 41141. 3" 1:/2. 1"‘ 3(4.. % ? 4 810 1,6 30 4.0 50?0 1?0 200
y S%‘\AM T T
| R
R
\
\
\ &
4
\
A\
il i | ] ;
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE ‘ MEDIUM ‘ FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® S21+000R17.75 1.83
2 S 21+025 CL 1.83
4  $521+050 R18.75 2.59
*x  $521+100 R18.75 3.35
© S 21+128 R43.4 1.83

[

.December 2004 D D Prepd ... WM
759-93-00 Chkd JL

THURBER
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Hwy 11 Four Laning

FIGURE B2
GRAIN SIZE DISTRIBUTION
Silty Sand
Size of openings, inches U.S.S. Sieve size, meshesinch
& 4:4;- 3" 1"/2~ 1‘" Yye 1?-315- 3 4 810 16 30 40 5060 100 200
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\x\m
80 >y
N \I}U\
70 ~ AN x
Z -
T o el R
o
Ll
e
T 50
= W\
pzd
&
Qa0 —
L o
o 4
30
b
20 —
10
0 [ i i
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSEl FINE COARSE l MEDIUMW FINE SILT and CLAY
SIZe GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® S 20+895 L15.75 1.07
® S 20+900R18.75 1.83
Date . December 2004 D D Prepd .. WM
Project 759-93-00 Chkd JL

THURBER
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FIGURE B3
GRAIN SIZE DISTRIBUTION
Clayey Silt
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE COARSE FINE COARSE |MED|UM‘ FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® S 20+550 R21.75 2.59
& S 20+574 CL 1.82
A S 20+599 L19 1.83
* S 20+625 CL 1.83
Date December 2004 D D : Prepd . WM
Project . 799-93-00 Chkd JL

THURBER
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Hwy 11 Four Laning

FIGURE B4
GRAIN SIZE DISTRIBUTION
Silt
Size of apenings, inches U.S.S. Sieve size, meshes/inch
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GRAIN SIZE, mm
COBBLE COARSE FINE COARSE ‘MEDIUM] FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® S 20+800 R18.75 3.35
®  §20+950 R18.75 4.88
2 S 20+970 R50 1.83
Date .December 2004 : D D Prepd ... WM
Project ..799-93-00 Chkd. JL

THURBER
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FIGURE Bb
GRAIN SIZE DISTRIBUTION
Sandy Silt
Size of openings, inches U.S.S. Sieve size, meshesfinch
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100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE ‘ MED[UM| FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S 20+550 L18.75 1.83
S 20+598 R18 1.83
A S 20+800 R18.75 1.83
Date December 2004 D D Prepd ... WM
Project ..759-93:00 Chkd. JL

THURBER
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FIGURE B6
GRAIN SIZE DISTRIBUTION
Sand and Silt
Size of openings, inches U.S.S. Sieve size, meshesfinch
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GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUMl FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
-] S 20+950 R18.75 1.83
D q S 21+000 R17.75 3.35
A S 21+050 R18.75 488
* S 21+100 R18.75 4.88
pate December 2004 . D D Prepid ... WM
Project ./99-93-00 Chkd JL

THURBER
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Hwy 11 Four Laning

FIGURE B7
GRAIN SIZE DISTRIBUTION
Sand and Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
& A 3 1“/2. 1 &4 Tign g 3 4 810 16 30 40 5060 100 200
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100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
CoBBLE| COARSE FINE COARSE l MED[UM! FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ S 21+128 R43.4 4.88
by S 21+150 R18.75 4.88
A S 21+200 R18.75 488
Date .December 2004 D D Prep'd ... WM
Project ..159:-93-00 Chkd JL

THURBER
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ATTERBERG LIMITS TEST RESULTS

Hwy 11 Four Laning FIGURE BS

PLASTICITY INDEX
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CH
50
40 //
Cl V\Q’
N
y”
30 L
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CL-ML ® w/ MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® S 20+550 R21.75 2.59
X S 20+574 CL 1.82
A S 20+599 L19 1.83
* S 20+625 CL 1.83
® S 20+950 R18.75 4.88
.December 2004 D D Prepd ... WM
.759-93-00 Chkd JL

THURBER
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DIMENSIONS ARE IN METRES

AND/OR MILLMETRES  |OWP No759-95-00

UNLESS OTHERWISE SHOWN HIGHWAY 11 MAINLINE

365
20+55%}R2175 20+598 R18 20+648 R19.5 204695 R18 204750 R23
© © 3 ©
360
360
PROPOSED HWY 11 NBL GRADE
5
355 TOPSOIL EXISTING GROUND SURFACE 385
h TOPSOIL
350
Compact - ===
SAND A/R
SILTY SAND to SANDY SILT TRACE ORGANIC
45 Loose to Compac
SILIY CLAY -
Very Stiff
340 20 + 600 204 700
340

PROFILE € HWY 11 NBL

STRONG TOWNSHIP SHEET

STATION 20+525 7O 20+775
NBL CENTRELINE
BOREHOLE LOCATIONS AND SOIL_STRATA

Riarshall
Mackiin
RMonaghan
[\
DD THURBER ENGINEERING LTD.
THURBER
o
STRONG
TOWNSHIP
00\49\03“0—
o
y KEYPLAN
LEGEND

" Bore Hole

-@- Dynamic Cone Penetration Test (cone)
% Bore Hole & Cone

N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic

+ WL in Piezometer at Time of

Investigation (Date)

Head Artesian Water
Piezometer
* WL in Open Borehole Upon Completion
of Drilling
90% Rock Quality Designation (RQD)
A/R Auger Refusal
C/R Cone Refusal
OFFSET FROM
NO STATION MEDIAN CL
20+550 R21.75 20 + 550 R21.75
20+598 R18 20_+ 598 R18
20+648 R19.5 20 + 648 R19.5
20+695 R18 20 + 6395 Ri8
20+750 R23 20 + 750 R23
—NOTE—

The boundaries between soil strata have been
established only at Bore Hale locations. Between
Bore Holes the boundaries ore assumed from
geological evidence.
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FOME SAND
ompact

345

EXISTING GROUND_SURFACE

CLAYEY_SILT/

Stiff

Compact

20 + 600

20+ 700

BEDROCK

PROPOSED HWY 11 SBL GRADE 20+709‘L18~75 20+745 18
204550 L18.75 20
355 +599 L19
% , 99 20+650.5 L19 PEAT 455
EXISTING GROUND SURFACE
N A/R
T STE 1z ) i
A // %9 o 350
= SAND
CLAYEY SILT Compact
TRACE_OF SAND
Stiff to Firm
34%0 500
+
20 + 600 20+ 700 345
PROFILE € HWY 11 SBL
HOR: '?_n_? 1& 2?m
veREL3S 25 s
e e L PROPOSED HWY 11 MEDIAN GRADE ——
20+525 CL 20+574 CL TOPSOIL 20+ééé»7CL_". ' T T e s - S . 355
& & 20+676 CL 204725 CU T 204775 CL

350

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES
UNLESS OTHERWISE SHOWN HIGH
STRONG TOWNSHIP

HWY 11

CONT No
GWP No759-95-00

STATION
BOREHOLE LO

SBL CENTRELINE AND MEDIAN

WAY 11 MAINLINE
SHEET
20+525 TO 20+775

CATIONS AND SOIL_STRATA

Marshall
Mackiin

Monaghan

CONSULTING ENGINEERS ¢ SURVEYORS » PLANNERS

LA

THURBER

THURBER ENGINEERING LTD.

STRONG

TOWNSHIP
J0E
%"*OOV\S
LEGEND
“ Bore Hole
-$- Dynamic Cone Penetration Test (cone)
-$- Bore Hole & Cone
N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
R 4 WL in Piezomneter at Time of
investigation (Date)
Head Artesian Water
Piezometer
A4 WL in Open Borehole Upon Completion
of Drilling
30% Rock Quality Designation (RQD)
A/R Auger Refusal
Cc/R Cone Refusal
OFFSET FROM
NO STATION MEDIAN CL
204525 CL 20 + 525 0
20+550 L18.75 20 + 550 L18.75
20+574 CL 20 + 574 0
20+599 119 20 + 599 L19
204625 CL 20 + 625 0
20+650.5 L19 20 + 650.5 L18
20+676 CL 20 + 676 0
20+700 L18.75 20 + 700 L18.75
20+725 CL 20 + 725 0
20+745 L18 20 + 745 t18
20+775 CL 20 + 775 0
— NOTE—

The boundaries between soil strata hove been
established only at Bore Hole locotions. Between

Bore Holes the boundaries ore ossumed from
343 geological evidence.
=z .
PROFILE € HWY 11 MEDIAN ¢
HOR: 5 0 10 20m & [FEB_07[ SS FINAL
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20+670 L42 204719 L36 204775 L42
355 €}
EXISTING GROUND SURFACE
CONE100
C/R
350 —
“\_SANDY SILT e e
Dense SAND . PEAT
TRACE SILT
345 20 + 700 Very Dense
PROFILE TOE OF HWY 11 SBL
VERT:LZS,_t‘J 2:5 Sin
155 20+625 R37.5 204629 R43 20+674 R32
TOPSOIL €4 &
CONE100
SAND e
TRAGE GRAVEL =] 30]
Compacl ' IR ;':\\commo EXISTING _GROUND SURFACE
-;-:»' /
350 L?Z

20 + 600

PROFILE TOE OF HWY 11 NBL

HOR: 5

“C/R

20m

20+ 700

20+825 L36

B
355
CONE, o
C/R
350
345

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

HWY 11
CONT No
GWP No758-93-00

UNLESS OTHERWISE SHOWN

BOREHOLE LOCATIONS AND SOIL STRATA

TIGTWAY 7T MAINLINE

STRONG TOWNSHIP SHEET
STATION 204600 TO 20+850

EAST (NBL) AND WEST(SBL) TOE

Riarshall
Mackliin
RMonaghamn
[
DD THURBER ENGINEERING LTD.
THURBER
>
STRONG
TOWNSHIP
ROO\LS\»DEV\D’
¥
KEYPLAN
LEGEND

¢ Bore Hole

@- Dynamic Cone Penetration Test (cone)
¢ Bore Hole & Cone

N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic

+ WL in Piezometer ot Time of
Investigation (Date)

Head Artesian Water

T Piezometer

%

WL in Open Borehole Upon Completion

of Drilling
90% Rock Quality Designation (RQD)
A/R Auger Refusal
C/R Cone Refusal
OFFSET FROM

NO STATION MEDIAN CL
20+625 R37.5 20 + 625 R37.5
20+629 R43 20 + 629 R43
20+670 L42 20 + 670 L42
20+674 R32 20 + 674 R32
20+719 L36 20 + 718 L36
20+775 L42 20 + 775 L42
20+825 L36 20 + 825 L36

— NOTE—

The boundaries between soil strata have been
established only at Bore Hole locations. Between
Bore Holes the boundaries are assumed from
geological evidence,
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360

PROPOSED HWY 11

NBL GRADE

360
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20+80Q R18.75
©

SAND

SOME SILT
Loose to Compact

SANDY SILT
SOME CLAY
Compact

61

S vy e SILT
v P

Firm

SAND
SOME GRAVEL
Very Dense

335 20 + 800

20+85Q R18.75

20+900 R

XISTING GROUND SURFACE

18.75

TOPSOIL

SILTY SAND, 175
A/R

TRACE GRAVEL
Loose to Compact

.SOME_CLAY, TRACE SAND....

SOME SAND
Soft

20 + 900

PROFILE (E HWY 11 NBL geological evidence.
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METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES

HWY 11

CONT No
GWP No/58-93-00

UNLESS OTHERWISE SHOWN

HIGHWAY 11 MAINLINE
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ANCO

STRONG_TOWNSHIP SHEET
STATION 20+775 TO 21+000
NBL CENTRELINE
BOREHOLE LOCATIONS AND_SOIL _STRATA
NMarshall
Mackiin
Monaghamn
CONSULTING ENGINEERS * SURVEYQRS * PLANNERS
D THURBER ENGINEERING LTD.
THURBER
5
>
STRONG
TOWNSHIP
e
G
KEYPLAN
LEGEND
" Bore Hole
-Q} Dynamic Cone Penetration Test (cone)
Q Bore Hole & Cone
N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
4 WL in Piezometer at Time of
Investigation (Date)
T Head Artesion Water
Piezometer
% WL in Open Borehole Upon Completion
of Drilling
0% Rock Quality Designation (RQD)
A/R Auger Refusal
C/R Cone Refusal
OFFSET FROM
NO STATION MEDIAN CL
20+800 R18.75 20 + 800 R18.75
20+850 R18.75 20 + 850 R18.75
20+900 R18.75 20 + 900 R18.75
20+950 R18.75 20 + 950 R18.75
214000 R17.75 21 + 000 R17.75
— NOTE—

The baundaries between soil strata have been
established only ot Bore Hole locations. Between
Bore Holes the boundaries are assumed from
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PH Pressure, Hydraulic

+ WL in Piezometer at Time of
Investigation (Date)
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T Piezometer

< WL in Open Borehole Upon Completion
of Drilling
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A/R Auger Refusal
C/R Cone Refusal

OFFSET FROM
NO STATION MEDIAN CL

21+025 CL 21_+ 025 0
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21+150 R18.75 21 150 R18.75
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N
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—NOTE—

The boundaries between soil strata have been
established only at Bore Hole locations. Between
Bore Holes the boundories ore assumed from
geological evidence.
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NOV 04 SP ISSUED AS DRAFT FOR REVIEW

DATE

18y DESCRIPTION

DESIGN Skp_[CHK PJB_[CODE [LOAD [DATE FEB 2007

DRAWN TF

|CHK skp [SITE JSTRUCT [SCHEME JOWG 86




355

350

340

20+970, R50
©

PEAT

214025 R37
4

D

CONE,

SAND

————
TRACE fo SOME SILT
Compac

o SAND

TRACE GRAVEL

21+ 000

PROFILE TOE OF

EXISTING GROUND SURFACE

s 360
214128 R43.4
©
355
-
SAND
Compact to Dense
350
SILT and SAND
TRACE CLAY
Compact
345
21+ 100 340

HWY 11 NBL

HOR: 5 20m
12
o
% [FEB 07 FINAL
2 [Nov 04 SP ISSUED AS DRAFT FOR REVIEW
DRAWING NOT TO BE SCALED & [ pATE | BY] DESCRIPTION
100 mm ON ORIGINAL ORAWING , [DESIGN Skp_[CHK pJg_[CODE [L0AD [DATE FEB_2007
' [DRAWN TF _ |CHK SKP ISITE [STRUCT [SCHEME [DWG 87

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11

CONT No
GWP No759—93-00
HIGHWAY 11 MAINLINE SHEET

STRONG TOWNSHIP

STATION 204950 TO 214150
EAST (NBL,

) TOE
BOREHOLE_LOCATIONS AND SOIL_STRATA
RMarshaii
Mackiin
RMonaghamn
[}
DD THURBER ENGINEERING LTD.
THURBER
A
STRONG
TOWNSHIP
ssikoo\LsX"e ¥
y KEYPLAN
LEGEND

“ Bore Hole
@‘ Dynamic Cone Penetration Test (cone)
-@ Bore Hole & Cone

N Blows/0.3m (Std pen Test, 475J/blaw)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic

A 4 WL in Piezometer at Time of

Investigation (Date)

Head Artesian Water
Piezometer
+* WL in Open Borehole Upon Completion
of Drilling
90% Rock Quality Designation (RQD)
A/R Auger Refusal
C/R Cone Refusal
OFFSET FROM
NO STATION MEDIAN CL
20+970 RS0 20 + 970 RS0
214025 R37 21 + 025 R37
21+128 R43.4 21 + 128 R43.4
—NOTE—

The boundaries between soil strata have been
established only at Bore Hole locations. Between
Bore Holes the boundaries are assumed from
geological evidence.
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G.W.P. 759-93-00
VOLUME 2

Geocres Number: 31E-220

Report to
Marshall Macklin Monaghan

Thurber Engineering Ltd.

2010 Winston Park Drive, Suite 103
Oakville, Ontario
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Phone: (905) 8§29 8666

Fax:  (905) 829 1166
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Appendix C
Highway 124/Highway 11 Interchange Ramps

THURBER



18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
0

Ontario
THURRBER
RECORD OF BOREHOLE No 418 N-E 20+450 L22 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 20+450, 22 ORIGINATED BY _MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ sS
DATUM _Geodetic DATE 20.11.03 - 20.11.03 CHECKED BY JL
SOIL PROFILE SAMPLES |, w  [BENAMIC CONE PENETRATION
w %) <_(' PLASTIC NATURAL LiQuID = REMARKS
' MOISTURE - I
e wl22] 8 20 4 6 80 100 ™ e ™| E B &
S e GizgEl = L h L L : wp w w | 32 | GRANSIZE
ELEV DESCRIPTION tle | ¥ 2123]| 2 [SHEARSTRENGTHKPa - . 2 L DISTRIBUTION
DEFTH ES <131 & | 3|38| £ |0 UNCONFINED  + FIELDVANE v )
Elz 212O] U |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
o w 20 40 60 80 190 20 40 60 KkN/m 3 GR SA SI CL
00/ sandy ToPsOIL —
Very Loose Eg 1| ss 3 °
Dark Brown —
0.5 Moist \VA
Silty SAND, fine grained, occasional
cobbles )
Very Dense Ss ol 0 80 20
Brown 254 (SI+CL)
Wet
3 | ss | 50 o
17 END OF BOREHOLE AT 1.68 m. 150
AUGER REFUSAL AT 1.68 m OM
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 0.61 m AND
WATER LEVEL AT 0.61 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
|
L3 % 3. Numbers refer to

Sensitivity

20
1555 (%) STRAIN AT FAILURE



18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
[

Ontano THURBER
RECORD OF BOREHOLE No 418 N-E 20+475 CL  10F 1 METRIC
W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 204475, CL ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS_
DATUM _Geodetic DATE 30.10.03 - 30.10.03 CHECKED BY JL
SOIL PROFILE SAMPLES |, w  [RYNAMIC CONE PENETRATION REMARKS
E » ?(' —>\ PLASTIC :(:‘T:TZ:; Liauio = E
- NEFIN 20 40 80 80 100 LT onreny WM S O &
S o o 22l z ; h : f ; W w w | 3 g GRAIN SIZE
ELEV & 5 w = % 8 ;C:) SHEAR STRENGTH kPa e S—" DISTRIBUTION
DEPTH DESCRIPTION = F g 28| < |o UNCONFINED  + FIELDVANE y )
El= 2129 & |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© w 20 40 60 80 100 20 40 60 kNm3 {GR SA s CL
0:0—._ ropsolL —
0.1 SAND, fine grained, some silt, some
organics A
05 NBrown _ __ _ _ _ _
SAND, fine grained, some silt
Dense
Brown 1] ss | 45
Moist
becoming some gravel
2| ss | so
LIOU
1.8 END OF BOREHOLE AT 1.83 m.

AUGER REFUSAL AT 1.83 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.83 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

WX

Numbers refer to 15,?;? 5
Sensitivity P

(%) STRAIN AT FAILURE




19/12/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 N-E 20+525 CL 1 0OF 1 METRIC
GW.P__759-93-00 LOCATION 418 N-E Ramp, ST. 20+525, CL ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ss
DATUM _Geodetic DATE 30.10.03 - 30.10.03 CHECKEDBY ___ Ju _ __
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € 4 |RESISTANCEPLOT — aeme | ATURRL = | REMARKS
[%] MQISTURE = I
= b z| 8 20 40 80 80 100 ad conTENT MT 50 &
Ole w22 2 L L ! ! : we w w28 GRAIN SIZE
ELEV & u é é 25 'g SHEAR STRENGTH kPa , e DISTRIBUTION
DEPTH DESCRIPTION <13 £ 5|33 £ |o unconeiNeD  + FIELDVANE . Y )
El=z Z{ZC| Iy |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
@ © a 20 40 80 80 100 20 40 60 w3 |GR sa st oL
:6—_Sandy TOPSOIL T
0.1 SAND, very fine grained, some silt,
some organics A
05 NBown J
SAND, fine grained, some silt
Compact
Brown 11 8S 18 o
Moist o]
13 some medium arained sand
END OF BOREHOLE AT 1.27 m.
PROBABLE BEDROCK
AUGER REFUSAL AT 1.27 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 1.27 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
+ % % 3. Numbers refer to = 7

itivi 1585 %) STRAIN AT FAILURE
Sensilivily o (%)




18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

)
A0

Ontario THURBER
RECORD OF BOREHOLE No 418 N-E 20+575 R2.5 10F 1 METRIC
W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 20+575, O/S 2.5R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 30.10.03 - 30.10.03 CHECKED BY Joo
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y IRESISTANCE PLOT ~—. . v | Remarks
H o < -_— PLASTIC e vave § | TE A
- w | <2 8 20 40 60 80 100 L CONTENT LM = Q9
9 @« nl= g > t ) I ) 1 wp w wy =] g GRAIN SIZE
ELEV alg| W 2l25 O |SHEAR STRENGTH kPa LA DISTRIBUTION
DEPTH DESCRIPTION S121 F | S|32] E o unconrmed ¢ FIELDVANE o
g2 " |28} = WATER CONTENT (%) Y (%)
= z|x©| U ]e QUCKTRIAXIAL X LABVANE °
? i © w 20 40 60 80 100 20 40 60 kNm3 lGR SA s1 CL
0-01—_sandy TOPSOIL —
01 SAND, fine grained, some organics
NBrown . __ _ _ _
0.3 SAND, fine to medium grained, some
silt
Loose to Dense
Brown 1 ss 5 o
Moist to Wet
2| 88| 17 o 0 89 11
(SIHCL)
3| ss ]| 15 o 0 5 &4 31
4] 88| 32 o
36 END OF BOREHOLE AT 3.61 m.

AUGER REFUSAL AT 3.61 mON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.61 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

4 3

K

3.

Numbgr; refer to 1535
Sensitivity i 10

(%) STRAIN AT FAILURE



ONTMT4 418HWY 124.GPJ  21/08/04

Ministry of [:\
Transportation D D
Ontano THURBER

RECORD OF BOREHOLE No 418 N-E 20+625 R1.5 10OF 1 METRIC

W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 20+625, 0/S 1.5R ORIGINATEDBY _DP

HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS

DATUM _Geodetic DATE 30.10.03 - 30.10.03 CHECKED BY JL

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT & NATURAL

LiQuid
PLASTIC  \oisTURE

20 40 60 80 100 LM CONTENT i
Il

1
SHEAR STRENGTH kPa
O UNCONFINED + FIELD VANE y %)
® QUICK TRIAXIAL X LABVANE WATER CONTENT (%)

20 40 60 8 100 20 40 60 km3 16R sa sI cL

REMARKS
&
o ) W, GRAIN SIZE
S DISTRIBUTION

UNIT
WEIGHT

ELEV

DEPTH DESCRIPTION

GROUND WATER
CONDITIONS

NUMBER
TYPE
"N" VALUES
ELEVATION SCALE

|99 sandyToPSOIL

0.2 Brown

SAND, fine grained, some rootlets
05 Brown
SAND, fine to medium grained
Loose

Brown 1 SS 8 o
Wet

H} STRAT PLOT

1.5 Clayey SILT, trace sand AVA
Very Stiff to SUff
Grey 2|85 | 15 o
Wet

31 88 8 Ho 0 4 76 19

3.0 SILT and CLAY layers, some fine
sand

Stiff to Very Stiff 4 SS 8 o}
Grey
Wet

>>-3

43 SAND, fine grained, some gravel
Loose

Brown 1 5 SS 54/
I Wet

078

48 END OF BOREHOLE AT 4.83 m,
SPLIT SPOON BOUNCING AND
REFUSAL AT 4.83m.

PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 2.90 m AND
WATER LEVEL AT 1.60 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE
TO SURFACE.

20
23 % 3. Numbers refer to 15¢ 5

Sensitivity ©° (%) STRAIN AT FAILURE



18/09/04

ONTMT4 418HWY 124.GPJ

_IMinistry gf . []:XD
ransportation
Ontario oRGER
RECORD OF BOREHOLE No 418 N-E 20+650 L27.1 10F 1 METRIC
W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 20+650, O/S 27.1L ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY SS
DATUM _Geodetic DATE 30.10,03 - 30.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT sre e A REMARKS
@ ISTURE - I
= @ E zZ| & 20 40 80 100 e W] E5 &
S wlz2| 2 . we w we | S | cransie
ELEV z a ; 3 25| 2 [SHEARSTRENGTH kPa ———————y DISTRIBUTION
SERTH DESCRIPTION <|2!| ¢ < 28| < |© unconFINED + FIELD VANE . ¥ %)
%} z z|2°9| @ |e QUICKTRAXIAL x LABVANE | WATER CONTENT (%)
o it 20 40 60 80 100 20 40 60 wWm3 |GR SA SI CL
0.0 DCPT from surface.
\\
1.2 END OF DCPT AT 1.17 m.
CONE REFUSAL AT 1.17 m ON
PROBABLE VERY DENSE SAND.
L3 o 3. Numbers refer to 152{;5

Sensilivity . 1o

(%) STRAIN AT FAILURE




191 2/04

ONTMT4 41BHWY124-1.GPJ

Minisiry of
Transporiation

—
[0

Ontario TmoRBER
RECORD OF BOREHOLE No 418 N-E 20+675 CL 1 0OF 1 METRIC
W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 20+675, CL ORIGINATED BY SL
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY __ss -
DATUM  Geogetic DATE 10.12.03 - 10.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i Y [RESISTANCE PLOT —._ ere | MR ~ | REMARKS
%) MQISTURE e — I
= nl22| 8 20 40 60 80 100 | Copew M| 58 &
9 @ wiz2| 2 L 1 . L I wp w W :ugJ GRAIN SIZE
ELEV DESCRIPTION Sl 2|235| 2 |SHEARSTRENGTH kPa ey DISTRIBUTION
DEPTH P < % - > | D % < O UNCONFINED + FIELD VANE Y (%)
Eiz e 2 WATER CONTENT (%) °
5 2l © w @ QUICKTRIAXIAL X LABVANE
© i 20 40 60 80 100 20 40 60 wm3 lor sa si cL
00 PEAT, fibrous %
Dark Brown to Black ]
0.3 Sandy SILT
Compact
Brown
Moist
1 SS 16 g
14 Clayey SILT, trace sand
Stiff
Grey 21 88 10 o
Moist
becoming firm
3 SS 3 o
thin sand seams
AV
4 SS 2 o
of 1 5 73 22
5 SS 4
trace gravel
5.0 SAND, some gravel
Compact
Brown
Wet
6.0 END OF BOREHOLE AT 5.97 m.

PROBABLE BEDROCK OR
BOULDER.

COMPLETION.

AUGER REFUSAL AT 5.97 m ON

BOREHOLE QPEN TO 5.26 m AND

WATER LEVEL AT 3.12 m UPON

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

20
Numbers refer to 1535

Sensilivity 10

(%) STRAIN AT FAILURE



ONTMT4 418HWY124-.GPJ 22/09/04

Ministry of
Transporiation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 N-E 20+712.5 CL. 1 OF 1 METRIC
W.P. 759-93-00 418 N-E Ramp, ST. 20+712.5, CL ORIGINATEDBY sL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ss
DATUM _Geodetic 10.12.03 - 10.12.03 CHECKEDBY _ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES > Y |RESISTANCE PLOT —_ NATURAL = REMARKS
E %) < —‘\ PLASTIC MOISTURE LiQuip - T
= olxZ] & 20 40 60 80 100 |"™M  owew ™| £5 &
Olex Wizl 2 ‘ ’ ! L : wp w wi | S | cramsie
ELEV o - & 2125]| & [SHEARSTRENGTHkKPa ——— oy DISTRIBUTION
DEPTH DESCRIPTION <[31 75| 5133 < | o UNCONFINED  + FIELDVANE . y )
El= Z2|EO| @ |e QUCKTRIAXAL X LABVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 60 km3 |erR sA s oL
0.0 PEAT, fibrous
Dark Brown to Black
0.5 Sand, trace silt
Loose
Brown [e]
Wet ss | 7 °
1.2 Clayey SILT, trace to some sand, with
thin sand seams
Stiff to Firm
Grey ss 5 o
Moist
SS| 2 H o
ss 1 H o 0 5 69 26
37
S8 4 o
SS | 50/ o
6.3]  END OF BOREHOLE AT 6.35 m, 102

AUGER REFUSAL AT 6.35 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 5.18 m AND
WATER LEVEL AT 4.72 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

Numbers refer to - 585,
Sensitivity - 10 (%) STRAIN AT FAILURE

20



ONTMT4 418HWY124-1.GPJ 22/09/04

Ontario

Ministry of
Transporiation

—
A0

THURBER

w.e.
HWY

759-93-00

1Al

DATUM _Geodetic

RECORD OF BOREHOLE No 418 N-E 20+725 CL

LOCATION

418 N-E Ramp, ST. 20+725, CL

10F 1

METRIC

ORIGINATED BY _SL

BOREHOLE TYPE

DATE

Hollow Stem Augers

COMPILED BY S8

10.12.03 - 10.12.03

CHECKEDBY _ AEG

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT P
T

PLASTIC
LT

NATURAL
MOISTURE,

20 40

60

80 100
4 1

O UNCONFINED

20 40

1 i
SHEAR STRENGTH kPa

@ QUICKTRIAXIAL X LABVANE
&0

wp w
+ FIELD VANE

80 100 20

GONTENT

—_————

WATER CONTENT (%)
40

REMARKS
&
GRAIN SIZE
DISTRIBUTION
Y (%)

Liouip
LIMIY

Wi

UNIT
WEIGHT

€0 km3 {GR SA ST CL

0.0

PEAT, fibrous
Dark Brown to Black

0.5

Sandy SILT, trace clay
Compact to Loose
Brown to Grey

Wet

thin clay seams

SS

10

SS

2.4

Clayey SILT, trace sand, with sand
seams, some silt & clay [aminations
Fim

Grey

Wet

SS

SS

SS

PH

0 6 68 25

71

END OF BOREHOLE AT 7.09 m.
AUGER REFUSAL AT 7.09 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 5.71 m AND
WATER LEVEL AT 0.55 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

+

3

X

3.

Numbers refer to
Sensilivity

20
195 (%) STRAIN AT FAILURE




ONTMT4 41BHWY 124.GPJ  21/08/04

Ministry of
Transporiation

—
[0

Onlario oRBER
RECORD OF BOREHOLE No 418 N-E 20+737.5 L22 1 OF 1 METRIC
W.P. 759-93-00 418 N-E Ramp, ST. 20+737.5, 0/S 22L ORIGINATED BY _SL .
HWY 11

DATUM _Geodetic

BOREHOLE TYPE _ Holiow Stem Augers

05.05.04 - 05.05.04

COMPILEDBY _wM
CHECKEDBY ___ 4o

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT
NUMBER

TYPE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60 80 100
L

I 1 I

"N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

L
SHEAR STRENGTH kPa
C UNCONFINED + FIELD VANE

@ QUICK TRIAXIAL X LABVANE
20 40 60 80 100

REMARKS
&
GRAIN SIZE

Lkauip
LIMIT

UNIT
WEIGHT

Wi

e e — DISTRIBUTION
WATER CONTENT (%) ¥
80 kN/m3 |GR SA st CL

(%)

0.0

PEAT, fibrous
Black

0.5

SAND, some silt
Compact

Brown

Wet

SS

SILT and SAND, trace clay, trace
gravel

Dense

Brown

Wet

SS

24

Silty CLAY, trace sand, some sand
seams

Firm to Soft

Grey

Wet

SS

SS

SS

1 38 83 7

0 6 73 21

5.4

END OF BOREHOLE AT 5.44 m.
AUGER REFUSAL AT 5.44 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 4.95 m AND
WATER LEVEL AT 4.65 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

Numbers refer to
Sensitivity

20
’5%5 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/09/04

Ministry of
Transportation

—
[

Ontario uRBER
RECORD OF BOREHOLE No 418 N-E 20+737.5 R25 1 OF 1 METRIC
W.P. _ 759-93.00 LOCATION 418 N-E Ramp. ST. 20+737.5, O/S 25R ORIGINATED BY st
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __ wMm
DATUM _Geodetic DATE 05.05.04 - 05.05.04 CHECKEDBY 4L
SOIL PROFILE SAMPLES | w [RYRAMIC CONE PENETRATION REMARKS
E 1) é PLASTIC :QLUTZ';LE tiauia — ’:E
5 ni<2| 8 20 40 60 80 100 o e T S O &
o= wizg] 2 T e e wp w we| 58| cramsize
ELEV El2| & | 2|2g| 2 [SHEARSTRENGTHkPa o DISTRIBUTION
DEPTH DESCRIPTION <121 7| 5|53] & |o unconFneD  + FIELDVANE Y )
El= Z2|2©| L |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kvm3 [GR sA st cL
0.0 DCPT from surface.
SN
32| ENDOFDCPTAT 3.23m,
CONE REFUSAL AT 3.23 m ON
PROBABLE BEDROCK OR
BOULDER.
3 3. Numbers refer lo by
X 15%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4 418HWY 124.GPJ  21/09/04

» I
Ministry of
Transportation D D
Ontario THURBER
RECORD OF BOREHOLE No 418 N-E 20+750 CL 1 0F 1 METRIC
W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 20+750, CL ORIGINATEDBY SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __wM
DATUM _Geodetic DATE 04.05.04 - 04.05.04 CHECKEDBY _ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E ; RESISTANCE PLOT e AT v - REMARKS
2] MOISTURE - I
5 IR 20 40 60 80 100 "M comems 7| 50 &
9 > wiz FC:) = ) i ) f ! wp w " > L;U GRAIN SIZE
ELEV &y é:u ; S5 © |SHEARSTRENGTHKPa PR — DISTRIBUTION
DEPTH DESCRIPTION 1z 7 S|38| < |o unconFiNeD  + FIELDVANE . v %)
El= Z|xO| @ [e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
o v 20 40 60 80 100 20 40 60 k3 |GR SA sI CL
00/ pEAT, fibrous A
Black A
b A_AS
AAS
hA_AS
AAS
fA_AS
A_AS
AN
0.9 SILT, trace clay, trace sand
Compact 1 SS 10 o
Brown to Grey
Wel
1.5 Clayey SILT, trace sand
Firm to Soft 2 ss 4 o
Grey
Wel
2.2 Silty CLAY, trace sand
Soft
Grey 31} 8s 2 H o 0 7 67 26
Wet
occasional sand seams
4 SS 2 o
43 SILT, some clay, trace sand
Soft
Grey
Wet 51 ss| 3 q
5.5 Silty SAND, some clay seams
Loose
Grey
Wet
Q
6 SS 50/
Q75
6.6 END OF BOREHOLE AT 6.55 m.
AUGER REFUSAL AT 6.55 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

3

. X

3.

Numbers refer to
Sensitivity

.20
’5%5 (%) STRAIN AT FAILURE




Ministry of
Transportation

£
O

Onltario onaen
RECORD OF BOREHOLE No 418 N-E 20+762.5 CL 10OF1 METRIC
W.P. 759-93-00 418 N-E Ramp, ST. 20+762.5, CL ORIGINATED BY sl
HWY 11 BOREHOLE TYPE

DATUM  Geodetic

Hollow Stem Augers

04.05.04 - 04.05.04

COMPILED BY WM

CHECKED BY ___ 4L

ONTMT4 418HWY 124.GPJ 21/09/04

AUGER REFUSAL AT 6.02 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 5.56 m AND
WATER LEVEL AT 5.0 m UPON
COMPLETION.

BOREHOLE BACKFILLED Wi{TH
DRILL CUTTINGS.

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w RESISTANCE PLOT NATURAL REMARKS
— = Al
Ea 3 T PASTE  mastre U] T
= wl<3] 3 20 40 60 80 100 coent M7 S O &
Sla wlz2| 2 : : ) . ! W w | 53 | crawsize
ELEV DESCRIPTION Ela 'éj 3|88 2 [SHEARSTRENGTHKPa e — DISTRIBUTION
DEPTH <13 £ | 5[33]| £ |o UNCONFINED  + FIELD VANE ¥ )
: o
El= 29S| @ |e quickTRIAXAL x LABVANE | WATER CONTENT (%)
o Y 20 40 60 80 100 20 40 60 kNm3 IGR SA SI CL
00 PEAT, fibrous
Black
0.9 SILT, some sand, trace clay ss 12 o
Compact
Brown
Wet
1.5 Silty CLAY, some sand, occasional
sand seams sS 9 o
Stiff lo Soft
Grey
Wet
SS| s mk 0 12 67 21
SS 3 o
SS 4 o
6.0 END OF BOREHOLE AT 6.02 m.

Numbers refer to
15485
Sensitivity @

20

(%) STRAIN AT FAILURE




ONTMT4 41BHWY 124.GPJ 21/09/04

Ministry of —
Transporiation D D

Ontanio HURBER
RECORD OF BOREHOLE No 418 N-E 20+800 CL 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 20+800, CL ORIGINATEDBY SL
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ wM
DATUM _Geodetic DATE 04.05.04 - 04.05.04 CHECKEDBY ___JL
SOIL PROFILE SAMPLES | o w BEE‘@#‘,?&%%ES?@ . | remarcs
U}__J 2] g PLASTIC MOISTURE Uol:lfr + T &
= n|<E| & 20 40 60 80 100 LM CONTENT b 0
O wlz2| 2 : : : ! : we w w | 53| cransize
ELEV &y & 2lgsa 2 |SHEAR STRENGTH kPa S — DISTRIBUTION
DEPTH DESCRIPTION <=1 721 3|52 £ |o unconFiNED  + FIELD VANE y o
@ ] > WATER CONTENT (%) )
ez 29| @ |e QuickTRAXAL x LABVANE g
© o 20 40 60 80 100 20 40 60 «m3 {GR sa s cL
0.0 PEAT, fibrous A
Black A
LA_AS
L A_AS
-
0.5 SAND, trace silt
Compact
Brown
wet 1l ss | 15 ©
1.5 Clayey SILT, lrace sand
Soft to Stiff
Grey 2 SS 3 o
Wet
3| ss| s o 0 2 8 15
AV
4| ss| 9
38/  END OF BOREHOLE AT 3.84 m.
AUGER REFUSAL AT 3.84 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 2.82 m AND
WATER LEVEL AT 2.74 m UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
3 3. Numbers refer to 2
+¥.x7: 1565

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4 418HWY124-.GPJ 22/09/04

Ministry of
Transportation

—
OO0

Ontanio THURBER
RECORD OF BOREHOLE No 418 N-E 20+912.5 CL 1 0OF 1 METRIC
W.P. 759-93-00 LOCATION 418 N-E Ramp, ST. 20+912.5, CL ORIGINATED BY _SL
HWY 14

BOREHOLE TYPE _ Hollow Stem Augers

DATUM _Geodetic

DATE

COMPILEDBY _ss

16.12.03 - 16.12.03

Sensilivity

20
1585 (04 STRAIN AT FAILURE

CHECKEDBY __ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | u [BYNAMIC CONEFE . )
K oo < pasTic HAE - LiQuD ; EMARKS
= alx2]| 8 20 40 60 80 100 wir e L 55 &
e w 2| 2 R S e w wo| 5E | cramsize
ELEV y a - g 2 85| 2 [SHEARSTRENGTHkPa Ot DISTRIBUTION
DEPTH DESCRIPTIO =131 & | 3|32&| g |o UnconFnED  + FIELD VANE . %)
£z 2]2C] L e QUICKTRANAL X LABVANE | WATER CONTENT (%)
o @ 20 40 80 8 100 20 40 60 km3 JGR SA SI CL
0.0 A A]
PEAT, fibrous Ny
ALY
Dark Brown to Black "R
031 SiLT and SAND
Compact
Brown
wel
1 SS 16 o
2| ss| 16
3] 85| 24 o 0 43 57
(S+cL)
AV
4] ss | 17 o
4.5 Clayey SILT, trace to some sand
Stiff
Brown 5] ss | 12 o
Wet
with thick sand seams
6] ss| 3 H o 0 8 & 26
7.2
7.0 END OF BOREHOLE AT 7.01 m, ‘
BOREHOLE OPEN TO 5.64 m AND
WATER LEVEL AT 3.15 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+3, %3, Numbersreferto -



ONTMT4 418HWY124-.GPJ 22/09/04

Ministry of
Transportation

—
[

Ontario THURBER
RECORD OF BOREHOLE No 418 N-E 20+912.5 L19 1 0F 1 METRIC
W.P. 755-93-00 LOCATION 418 N-E Ramp, ST. 20+912.5, O/S 15L ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __sS
DATUM _Geodetic DATE 16.12.03 - 16.12.03 CHECKEDBY __ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT NATURAL - REMARKS
[} < -& PLASTIC tioun =
= EEEIR 20 40 60 80 100 |™MT  owmn M} 55 &
Sle wlz2f 2 U i wp w wi| 52 | crawsize
ELEV &lm & 3|28 2 [SHEARSTRENGTHkPa et DISTRIBUTION
BEPTH DESCRIPTION <31 £ | 3|33| £ |o unconrmep  + FELDVANE . Y )
Elz 2z O] U [e QuickTRAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 80 kwm3 |6rR sa st cL

0.0 DCPT from surface.

6.1 END OF DCPT AT 6.10 m.

+3 x 3, Numbers refer to
Sensilivity

20
‘5%5 (%) STRAIN AT FAILURE




18112/04

ONTMT4 418HWY 124.GPJ

Ministry of [
Transportation D D

Ontario unsEn
RECORD OF BOREHOLE No 418 N-W 20+486 R2.5 1 OF 1 METRIC
G.W.P, _ 753-93-00 LOCATION 418 N-W Ramp, ST. 20+486, O/S 2.5R ORIGINATEDBY pp_
HWY 11 __ BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __sS
DATUM _Geodetic DATE 31.10.03 - 31,1003 CHECKEDBY __JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o Ii‘-l RESISTANCE PLOT ~—, NATURAL - REMARKS
L}'—J w =4 —_— PLASTIC ORE LiQuin - T
~ w < % 8 20 40 60 80 100 LRIT CONTENT LM Z O &
Slw wlz2) 2 ; | | : i wp w W 3% GRAIN SIZE
ELEV PTION &lo & 3|25 2 |SHEAR STRENGTH kPa < S DISTRIBUTION
DEPTH DESCRIPTIO SIS % | 3|33| £ |o UNCONFINED  + FIELDVANE . y %)
El= Z212O| © |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 60 m3 |er sA s cL
00/ _ toesoi ~ ]
0.2 SAND, fine grained
Compact
Brown
Moist
1| ss | 68
le]
11| ENDOF BOREHOLE AT 1.07 m. R
AUGER REFUSAL AT 1.07 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 1.07 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
+ 3 3. Numbers refer lo 5

Sensilivity 5 (%) STRAIN AT FAILURE



19/12/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transpontation

—
A0

Ontario THURBER
RECORD OF BOREHOLE No 418 N-W 20+525CL 1 0F 1 METRIC
G.W.P.  759-93-00 LOCATION 418 N-W Ramp, ST. 20+525, CL ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ss
DATUM _Geodetic DATE 31.10.03 - 31,10.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT — . NATURAL ' - REMARKS
=) << T PLASTIC | TuRe vovo | 5o
= AL % 40 8 80 100 M cower M) 5O RAﬁ -
i o o = P4 - . L . : wp w Wy 2 GRAIN §
ELev T18| 8| 3|25 & [sHEARSTRENGTHKPA A = | bisTRIBUTION
DEPTH DESCRIPTION s3] £ | S|33| £ |0 UNCONFINED  + FIELDVANE . ¥ %)
Eiz Z|2O| @ |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
@ o v 40 80 80 100 200 40 60 kim3 |er sa s1 cL
0-0] __ Sandy TOPSOIL with arganics —
0.2 SAND, fine grained, trace to some
gravel, trace silt
Very Dense
Brown
Moist 1 53 LY/ No Recovery in
o 078 R Ssi
4
21 88| 66 R
22 END OF BOREHOLE AT 2.21 m.
AUGER REFUSAL AT 2.21 mON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 2.21 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
.3 3. Numbers refer to

X

Sensitivity

20
195 (o) STRAIN AT FAILURE




19/112/04

ONTMT4 418HWY 124.GPJ

Ministry of D
Transportation D D
Ontario TRURBER
RECORD OF BOREHOLE No 418 N-W 20+542 L26 1 OF 1 METRIC
G.W.P__ 759-93-00 LOCATION 418 N-W Ramp, ST. 20+542, O/S 26L ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ 88 _
DATUM _Geodetic DATE 31,10.03 - 31.10.03 CHECKEDSBY _ o
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT = NATURAL . REMARKS
E 172) <€ \‘ PLASTIC MOISTURE Llf}[:i‘i = T &
= wl|<Z1 3 20 40 60 80 100 UMT et 50
Ol wiz g = 1 ) ) | : we w - :g GRAIN SIZE
ELEV Ela & 21235 S [SHEARSTRENGTHKPa ; o DISTRIBUTION
DEPTH DESCRIPTION S|5| F| 5|33| £ |o unconFnen  + FIELDVANE . y )
£l1= zZ 29| L |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m 3 |GRr SA S| CL
00 sanayTOPSOIL —
0.2 SAND, fine grained, some silt 1 GS
Brown
05 Moist
END OF BOREHOLE AT 0.46 m.
AUGER REFUSAL AT 0.46 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 0.46 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
+3 %3, Numbers refer to 15°85

Sensilivity 10

(%) STRAIN AT FAILURE




Ministry of
Transportation

—
[

Ontario R
RECORD OF BOREHOLE No 418 E-S 20+537.5 CL. 1 0F1 METRIC
GW.P._ 759-93-00 418 E-S Ramp, ST. 20+537.5, CL ORIGINATED BY GA
HWY 11

DATUM _Geodetic

BOREHOLE TYPE _ Hollow Stem Augers

COMPILED BY __ wM

21.05.04 - 21.05.04

CHECKED BY ___JL

DYNAMIC CONE PENETRATION

181 2/04

ONTMT4 41BHWY 124.GPJ

BOREHOLE OPEN TO 5.49 m AND
WATER LEVEL AT 4.88 m.

AUGER REFUSAL AT 5.49 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

SOIL PROFILE SAMPLES w R
g |9 RESISTANCE PLOT = e SN | REMARKS
— wlcz| 9 20 40 60 80 100 [ Conews 7| 5B &
o & z8| 2 \ | : : : wp w we| 54| cransize
ELEV i €| 2|2a| 2 [SHEARSTRENGTHKPa Oy DISTRIBUTION
DEPTH DESCRIPTION =121 £ 3|32 § |o unconrneD ¢ FIELDVANE ) v )
E1z L |80 D |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
@ e o 20 40 60 80 100 20 40 60 wwm3 1GR SA S| CL
001\ yoPsoIL T
0.1 Silty SAND, fine grained sS 9
Loose
Brown
Moist
08 Sandy SILT, trace to some clay
Laminated ss o 0 18 72 9
Compact
Grey
Wet
SS o
SS P
31 Clayey SILT, trace sand
Sliff to Firm ss -4 0 8 72 20
Grey
Wet
Becoming Brown
SS o
55 END OF BOREHOLE AT 5.49 m,

20
Numbers refer to 150 5
Sensitivity

5©5 (o) STRAIN AT FAILURE



18/12/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

Ontario

—
A0

THURBER

G.W.P,

759-93-00

HWY

1

DATUM  Geodetic

RECORD OF BOREHOLE No 418 E-S 20+550 CL

LOCATION

418 E-§ Ramp, ST. 20+550, CL

10F1

BOREHOLE TYPE _ Hoflow Stem Augers

DATE

COMPILED BY

26.05.04 - 26.05.04

METRIC

ORIGINATED BY _GA

CHECKED BY __

wM

JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRATPLOT

NUMBER

TYPE

“N" VALUES
GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60 8 100

t L :

L
SHEAR STRENGTH kPa
O UNCONFINED + FIELD VANE
© QUICK TRIAXIAL X LAB VANE
20 40 60 80 100

NATURAL
MOISTURE
CONTERT

PLASTIC
LMt

Liauip
LT

wp W W
O
WATER CONTENT (%)
20 40 60

UNIT
WEIGHT

kN/m 3

REMARKS

GRAIN SIZE
DISTRIBUTION

GR SA St CL

&

(%)

0.0

0.3

PEAT, fibrous, some roollets
Loose
Dark Brown

Silty SAND, fine grained, occasional
silt lumps, occasional iron oxide
staining

Compact

Brown

Wet

SS

S8

22

SILT, some clay, some sand
Laminated

Compact to Loose

Grey

Wet

SS

Ss

3.1

Silty CLAY, trace sand
Laminated

Stiff to Firm

Brown

Wet

S8

V4

SS

0

0

17 69 14

4 73 23

53

END OF BOREHOLE AT 5.33 m.
BOREHOLE OPEN TO 5.16 m AND
WATER LEVEL AT 4.57 m UPON
COMPLETION.

AUGER REFUSAL AT 5.33 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

.3

. X

3.

Numt;gr; refer to 1585
Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4 418HWY 124.GPJ  21/09/04

@ Ministry of 1
Transportation D D
Ontario fospteent
RECORD OF BOREHOLE No 418 E-S 20+570 L18 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 E-S Ramp, ST. 20+570, O/S 18L ORIGINATED BY GA
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ WM

DATUM Geodelic

DATE

26.,05.04 - 26.05.04

CHECKEDBY  J

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

NUMBER

TYPE

"N* VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

20 40 60

1 ! It

DYNAMIC CONE PENETRATION
RESISTANCE PLOT ~—.

NATURAL
MOISTURE
CONTENT

PLASTIC
80 100 LM
i

!

O UNCONFINED
@ QUICK TRIAXIAL
20 40 60

SHEAR STRENGTH kPa

wp w

+ FIELD VANE
X LAB VANE
80 100

20 40

T —

WATER CONTENT (%) | ¥

tiauio
LIMIT

WL

UNIT
WEIGHT

60 kNim 3

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA S| CL

0.0

0.1

0.9

1.5

TOPSOIL
Dark Brown

SAND, trace sill, trace gravel,
occasional iron oxide staining
Loose

Brown

Moist to Wet

Sandy SiLT, some clay
Loose

Brown

Wet

j [l STRATPLOT

SS

w0

Ss

Silty CLAY, trace sand
Varved

Sliff to Firm

Grey

Wel

SS

SS

Ss

4.6

4.9

SILT, some clay, trace sans
Loose

Brown

Wet

SS

58/

0 8 69 22

/

END OF BOREHOLE AT 4.88 m.
AUGER REFUSAL AT 4.88 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 4.88 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

1580

Numbers refer to
Sensitivity

20
15?0'5 (%) STRAIN AT FAILURE




1912/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
A0

Ontario THURBER
RECORD OF BOREHOLE No 418 E-S 20+575 CL 1 0F 1 METRIC
G.W.P.  759-93-00 LOCATION 418 E-S Ramp, ST. 20+575, CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ wM
DATUM _Geodetic DATE 26.05.04 - 26.05.04 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT eme | MATURAL £ | REMARKS
_ A of &
E <2| 3 20 40 80 80 100 "™ g w7 55 &
S| 21z g 2 1 | . 1 1 we w we | 2 % GRAIN SIZE
ELEV Ela2| & | 2|25| & [SHEARSTRENGTHKPa L DISTRIBUTION
DEPTH DESCRIPTION HEIR R 33| s |o unconFNED  + FIELDVANE ] y )
Elz z{gO| T [e QuckTRAXIAL x LABVANE | WATER CONTENT (%)
@ A © 20 40 60 80 100 20 40 80 «Nm3 |GR sA sI CL
0.0 PEAT, fibrous, some rcollets, % .
occasional wood fibers | gs 8 =
03 Dark Brown
SILT, some clay, trace sand,
occasional iron oxide staining
Loose to Compact
Brown 2 8S | 14
Wet
1.5 Silty CLAY, trace sand
Varved 3 ss 8 o)
Stiff to Soft
Brown
Wet
41 85| s —
51 85| 4 o
AV
No Recovery in
6| s | 50/ ssue
4.8/ END OF BOREHOLE AT 4.80 m, 075

AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 4.80 m AND
WATER LEVEL AT 3.96 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+ 3 3. Numbersreferto

Sensitivity

(%) STRAIN AT FAILURE



ONTMT4 418HWY 124.GPJ 21/09/04

Ministry of L
Transportation D D
Ontario omeen

RECORD OF BOREHOLE No 418 E-S 20+587.5 L18 1 OF 1 METRIC
WP 759-93-00 LOCATION 418 E-S Ramp, ST. 20+587.5, OIS 18L ORIGINATED BY GA
HWY 1" BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY _ wM
DATUM _Geodelic DATE 26.05.04 - 26.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 [RESISTANCE PLOT NATURAL - REMARKS
m =4 -& PLASTIC LiQuin [
=2 T MOISTURE umIT = &
= wl<Z] & 20 40 60 8 100 al CONTENT 50
9 x wi=z 8 i ) f ) 1 i wp w wi =} % GRAIN SIZE
ELEV LY w =3 25 g SHEAR STRENGTH kPa P S DISTRIBUTION
DEPTH DESCRIPTION RS I 23| = |o unconrmep  + FELDVANE ] Y %)
= Z2]|x©O| U |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
@ © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0

DCPT from surface.

51 END OF DCPT AT 5.08 m.

PROBABLE BEDROCK OR
BOULDER.

CONE REFUSAL AT 5.08 m ON

+

3

X

3,

Numbers refer to
Sensitivity

20
15{1%'5 (%) STRAIN AT FAILURE




1912/04

ONTMT4 418HWY 124.GPJ

Ministry of
IN1S] [s] S
Transportation D D
Ontario THURBER
RECORD OF BOREHOLE No 418 E-S 20+600 CL 1 OF 1 METRIC
G.W.P.  759-93-00 LOCATION 418 E-S Ramp, ST. 20+600, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hallow Stem Augers COMPILEDBY __wWM
DATUM _Geodetic DATE 26.05.04 - 26.05.04 CHECKEDSBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o Y |RESISTANCE PLOT . naTuRa - REMARKS
T PLASTIC LiQuio
L) < ——— - MQISTURE war] B X &
5 wl|<2] 3 20 40 60 80 100 L CaNTENT S0
9 x W= g > I i} i | 1 wp W Wy =] L;U GRAIN SIZE
ELEV Slo| £ | 3|9&| & [SHEARSTRENGTHKPa AR N DISTRIBUTION
BT DESCRIPTION lzl = S152| & |o UNCONFINED + FIELD VANE %)
DEPTH zl2t = lag = WATER CONTENT (%) Y
[l z |2 ©| @ |e QUCKTRIAXIAL X LABVANE o
@ e m 20 40 60 80 100 20 40 60 kNfm3 {GR SA SI CL
80— _ToPSOIL I
0.1 SAND, fine grained, some silt, 1 ss 7 o
occasional iron oxide staining
Locse
Brown
Wet
218 g g 0 8 15
(S+CL)
1.5 Silty CLAY, trace sand
Varved 3! ss 5 —p 0 5 65 29
Firm
Brown AV
Wet
2.3 SAND, trace silt, trace grave!,
Compact 41 85 | 28 o
8Brown
Wet
2.9 END OF BOREHOLE AT 2.90 m.

AUGER REFUSAL AT 2,80 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 2.44 m AND
WATER LEVEL AT 2,13 m UPON
COMPLETION,

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

g 3

3.

Numbers refer to

20
DEr 1585
Sensitivity 10

(%) STRAIN AT FAILURE



Ministry of
Transporiation

Ontario

—
[

THURBER

W.P.
HWY

768-93-00

11

DATUM _Geodetic

418 E-S Rarnp, ST. 20+612.5, O/S 15L

RECORD OF BOREHOLE No 418 E-S 20+612.5 L15 1 OF 1

BOREHOLE TYPE _ Hollow Ster Augers

26.05.04 - 26.05.04

METRIC

ORIGINATED BY _GA
COMPILED BY WM

CHECKED BY JL

DYNAMIC CONE PENETRATION

ONTMT4 418HWY 124.GPJ 21/09/04

AUGER REFUSAL AT 3.81 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.66 m AND
WATER LEVEL AT 3.35 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

SOIL PROFILE SAMPLES 13—3 ; RESISTANCE PLOT ~—-. asre | MATRAL = REMARKS
2] MOISTURE - I
- wl<21 8 20 40 60 80 100 U7 opqeq | S O &
9 & walz=z21 z ! L L L L wp w w | 2 U;_' GRAIN SIZE
ELEV | Ele) g J195| & [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION 1=z $15Z| T |o UNCONFINED  + FIELDVANE ”
g2t~ 2|28l > WATER CONTENT (%) | T %)
== z]x 9| @ |e QUICKTRIAXAL X LABVANE o
o | 20 40 60 80 100 20 40 60 knim3 {GR sA s1 cL
—0:8—_ToPSoiL B71
0.1 Clayey SILT mixed with organics, ss 6 &
trace iron oxide staining
_DarkBrown  _ _ _ _ _ N
0.6 Clayey SILT to Silty CLAY, lrace
sand, occasional oxide staining
Fim to Very Siiff ss | s o 0 8 74 19
Brown
Wet
ss | 9 o
SS 7 H o
Ss | 24 o
38 END OF BOREHOLE AT 3.81 m.

Numbers refer to
Sensitivity

20
155%5 (%) STRAIN AT FAILURE




ONTMT4 41BHWY 124.GPJ 21/09/04

Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of D
Transporation D D
Ontario uRBER
RECORD OF BOREHOLE No 418 E-S 20+625 CL 1 0OF 1 METRIC
W.P. 759-93-00 LOCATION 418 E-S Ramp, ST. 20+625, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 26.05.04 - 26,05.04 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x E RESISTANCE PLOT — NATURAL = REMARKS
E @ 5 Y PLASTIC  OISTURE US:]?, - T &
E n |23l & 20 40 60 80 100 LT GONTENT ! 0
=R i Glsgl 2 S wp w wo | 52 | cransize
o w a= O JSHEAR STRENGTH kPa
ELEV DESCRIPTION Ele 283 8 - P DISTRIBUTION
DEPTH <135 > 8 5 g QO UNCONFINED + FIELD VANE . Y (%)
El= Z2|zO| § |e auickTRIAXAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
001 Sity TOPSOIL, sscasionalsang, _
02 trace rootlets, occasional wood fibers T 1 | ss 6 he
Dark Brown
SILT, mixed with organics, trace clay,
trace iron oxide staining
Loose
Dark Brown 2| ss 7 o
Moist
1.2 SILT, trace clay, occasional iron oxide
staining
Loose 3 SS 50/ o
170\ Brown / 150
Wet
END OF BOREHOLE AT 1.68 m.
AUGER REFUSAL AT 1.68 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 1.68 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
3 3. Numbers refer to »
+7 x> 1535




ONTMT4 418HWY 124.GPJ 21/089/04

Sensitivity

¥inistw of DDD
ransporiation
Ontario THURBER
RECORD OF BOREHOLE No 418 E-S 20+637.5 L20 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 E-S Ramp, ST. 20+637.5, O/S 20L ORIGINATEDBY GA
HWY 1 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILEDBY __wM
DATUM _Geodetic DATE 26.05.04 - 26.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E lf:j RESISTANCE PLOT = e MR = REMARKS
2] MQISTURE —
6 ol= % 8 20 40 60 80 190 UM CONTENT i = % &
Sle ulzgl 2 ) L " we w w | 54 | cransize
ELEV Tlg ¥ Z |5 3] 2 |SHEARSTRENGTHKPa R S — DISTRIBUTION
DEPTH DESCRIPTION cl2 F | 23| < |o UNCONFINED  + FIELDVANE y %)
El1= Z|2C| @ le QUICKTRAXAL x LABVANE | WATERCONTENT (%)
© i 20 40 80 80 100 20 40 60 kNim3 {GR SA SI oL
0.0 DCPT from surface.
40 END OF DCPT AT 4.01 m.
CONE REFUSAL AT 4.01 m ON
PROBABLE BEDROCK OR
BOULDER.
+3 3, Numbers refer to

20
1BE5 (04) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ  21/09/04

Ministry of
Transporation

—
[0

Ontario uRBER
RECORD OF BOREHOLE No 418 E-S 20+637.5 R18 10F 1 METRIC
WP. __ 7596300 LOCATION 418 E-S Ramp, ST. 20+637.5, O/S 18R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILEDBY _wM
DATUM _Geodetic DATE 26.05.04 - 26.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT — NATURAL " - REMARKS
}J__' 17} < e PLASTIC MOISTURE LIOMW - T &
= wi<Z 8 20 40 &0 80 100 LM CONTENT v z Q9
9| wiz2| 2 | we w wi| 5% | cransize
ELEV Ele| g | 2|2g| g [SHEARSTRENGTHKPa S NS DISTRIBUTION
BEPTH DESCRIPTION 21z 152 T |o UNCONFINED  + FIELD VANE )
|2 " 18] 2 WATER CONTENT (%) ¥ (%)
=g Z|Z©| @ |e QUICKTRIAXIAL X LABVANE (¢C
@ © o 20 40 80 80 100 20 40 60 wem3 ler sa s oL
G0—_TOPSOIL 'R
01 Silty SAND, some rootlets, occasional 11 ss 5 D
wood fibers, occasional organics
Loose
Dark Brown
0.8 Wet
Clayey SILT (o Silty CLAY, some 2| ss 16 (o] 0 12 70 17
sand, trace iron oxide staining
Very Stitf
Mottled Brown-Grey
15

Moist to Wet

END OF BOREHOLE AT 1.52m.
AUGER REFUSAL AT 1.52 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.52 m AND
DRY UPON COMPLETION,
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

.3

+

, X

3.

Numbers refer to
Sensitivity

20
‘5{1%5 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/09/04

Onlario

Ministry of
Transporiation

—
10

THUREER

HWY

W.P. 758-93-00

RECORD OF BOREHOLE No 418 E-S 20+650 CL

LOCATION

11

418 E-$ Ramp, ST. 20+650, CL

10F 1

DATUM _Geodetic

DATE

BOREHOLE TYPE _ Hollow Stem Augers

COMPILED BY

26.05.04 - 26.05.04

METRIC

ORIGINATEDBY GA

CHECKED BY

WM

JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT
NUMBER
TYPE

"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60

80 100
1 1 1 1 L

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE
@ QUICK TRIAXIAL X LABVANE
20 40 60 80 100

NATURAL
MQISTURE
CQNTENT

LiQUID
LMy

PLASTIC
LT

wp w Wi
et
WATER CONTENT (%)
20 40 60

UNIT
WEIGHT

tN/m 3

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.8

981\ Sily TOPSOIL, trace sand, trace
0.1 rootiets, trace wood fibers
Dark Brown

SS

SILT, mixed with organics, trace clay,
trace iron oxide staining

Loose

Mottled Brown-Grey

Sitty CLAY to Clayey SILT, trace
sand, trace iron oxide staining
Firm to Stiff

Grey to Brown

Wet

Varved

il

SS

10

0 5 67 29

0 3 77 19

3.1

END OF BOREHOLE AT 3.05 m.
AUGER REFUSAL AT 3.05 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.05 m AND
WATER LEVEL AT 2.13 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+ 3

WX

3.

Numbers refer to
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE



ONTMT4 418HWY 124.GPJ  21/09/04

Ministry of £
Transportation D D

Ontanio THURBER
RECORD OF BOREHOLE No 418 E-S 20+660 R26 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 E-§ Ramp, ST. 20+660, O/S 26R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 26.05.04 - 26.05.04 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o4 ; RESISTANCE PLOT e pasTic | NATURAL LauD [ REMARKS
= £ 2 2 20 40 60 80 100 |wer S = &
ol dl1zel 2 t , i ! ) wp w wo| 58 | cramsize
ELEV g | w Jlesa O [SHEAR STRENGTH kPa D BISTRIBUTION
DEPTH DESCRIPTION Elz| | & 23| = |o unconFNeD  + FIELD VANE . y )
g—j z 2 |EC| L |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 &0 kN/m3 |GR SA SI CL
0.0 DCPT from surface.
]
\\

1.4 END OF DCPT AT 1.42 m.
CONE REFUSAL AT 1.42 m ON
PROBABLE BEDROCK OR
BOULDER.

3 3 Numbers refer to 2
T gensitvity 15%5 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/08/04

Ministry of
Transportation

)
[0

RECORD OF BOREHOLE No 418 E-S 20+689 L24 1 0OF1 METRIC
W.P. _ 758-93-00 LOCATION 418 E-S Ramp, ST, 20+689, O/S 24L ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 27.05.04 - 27.05.04 CHECKEDBY __ JL__
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W {RESISTANCE PLOT ~— NATURAL e REMARKS
tl_-l %) < _— PLASTIC 0 TuRe veuo
= owl<%] 8 20 40 60 80 100 "™ coyma M| SO &
Sl wizgl 2 e T R we w we| 58 | cramsize
ELEV Ele & 3|23 & [SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH DESCRIPTION 1275 5[33| 5 |o unconrmen  + FELDVANE . y %)
El= Z|&C| © |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
© m 20 40 60 8O0 100 20 40 80 m3 [er sa s1cL
00 DCPT from surface.
\\
69|  END OF DCPT AT6.86m.
CONE REFUSAL AT 6.86 m ON
PROBABLE BEDROCK OR
BOULDER.
20
+3 % 3. Numbers referto 15655

Sensitivity . 10

(%) STRAIN AT FAILURE



ONTMT4 418BHWY 124.GPJ 21/09/04

Ministry of -
Transportation D D

Ontario THURBER
RECORD OF BOREHOLE No 418 E-S 20+692 R25 10F1 METRIC
W.P. 759-93-00 LOCATION 418 E-S Ramp, ST. 20+692, O/S 25R ORIGINATEDBY GA
HWY 11 _ BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 27.05.04 - 27.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ; RESISTANCE PLOT - NATURAL v - REMARKS
L.
= » E‘Q 3 20 40 60 80 100 owr T 55 &
Ol w w|z2 > : ; , : . wp w we| 58 | cramsize
ELEV & o w Q 25| 2 |SHEARSTRENGTH kPa — —— DISTRIBUTION
DEFTH DESCRIPTION clz| £ | S S 2| < |O UNCONFINED  + FIELDVANE y %)
El= 2|z Ol I |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
© i 20 40 60 80 100 20 40 80 km3 1GR SA s1 CL
000 TOPSOIL, trace rootlets —
01 Dark Brown 1 ss 8
SAND, fine grained, trace silt
Loose to Compact
Wet
2185 | 10 b
1.5 Silty CLAY, trace sand
Varved 3188 | s o
Firm
Grey
41 88| 4 — o 0 5 65 30
5|8 6 d
4.6 SILT. trace sand
Compact 6| ss| 10| ¥ °
Brown
Wet

59 END OF BOREHOLE AT 5.94 m.
AUGER REFUSAL AT 5.94 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 5.94 m AND
WATER LEVEL AT 4.88 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

Note: Water coming in from near
surface.

3 3. Numbers refer to Y
X Sensilivity 1595 (%) STRAIN AT FAILURE



1912/04

ONTMT4 418HWY124.1.GPJ

Ministry of

Transporiation

Ontario

—
[0

THURBER

W.P. 759-93-00

HWY 11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 E-S 20+700 CL

LOCATION

418 E-S Ramp, ST. 20+700, CL

10F1

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY

11.12.03 - 11.12.03

METRIC

ORIGINATED BY sL

CHECKED BY

SS

AEG

SOIL PROFILE

SAMPLES

ELEV

BEPTH DESCRIPTION

STRATPLOT

NUMBER

TYPE

“N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60 80 100
1 1 1 1

1
SHEAR STRENGTH kPa
O UNCONFINED + FIELD VANE
@ QUICK TRIAXIAL X LAB VANE
20 40 60 80 100

NATURAL
MOISTURE
CONTENT

PLASTIC
LM

Liauio
LI

wp w Wi

¢

WATER CONTENT (%)
20 40 60

REMARKS

&
GRAIN SIZE
DISTRIBUTION
Y (%)

UNIT
WEIGHT

/m3 {GR SA SI CL

0.0 PEAT, fibrous

Dark Brown to Black

0.5 SAND, trace gravel
Locse
Brown

Wet

SS

Clayey SILT, trace sand, with thin
sand seams

Firm to Stiff

Grey

Wet

SS

SS

SS

4.3 SILT, some clay, trace sand
Soft to Firm
Brown

Wet

SS

58 Clayey SILT, trace sand, with thin
sand seams, laminated

Scft to Firm

Grey

Wet

SS

7.0 SAND, trace gravel, occasional
cobbles

Compact

Brown
Wet

7.5

END OF BOREHOLE AT 7.52 m,
AUGER REFUSAL AT 7.52 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.37 m AND
WATER LEVEL 1.07 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

0 4 70 26

0 2 8 12

0
Numbers refer to 15 ?B 5

Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4 418HWY124-1.GPJ 22/09/04

Ministry of
Transporiation

Ontario

—
AR

THURBER

W.P.
HWY

759-93-00

11

DATUM Geodetic

RECORD OF BOREHOLE No 418 E-S 20+725 GL

LOCATION

418 E-S Ramp, ST. 20+725, CL

10F1

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY

11.12.03 - 11.12.03

CHECKED BY

METRIC

ORIGINATEDBY SL

_Sss

AEG

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 80 80

100
1

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

@ QUICK TRIAXIAL X LABVANE
20 40 80 80 100

NATURAL
MOISTURE
CONTENT
wp w W
[ S ———

LiQuio
LT

PLASTIC
LT

WATER CONTENT (%)
20 40 80

UNIT
WEIGHT

kN/m 3

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.0

PEAT, fibrous
Dark Brown to Black

0.6

Sandy SILT
Compact
Grey

Wet

SS

14

Clayey SILT, with thin sand seams
Firm
Grey
Wet

$S

K

Ss

SS

43

SILT, trace clay, trace sand
Loose

Brown

Wet

SS

58

Silty SAND, trace gravel
Very Dense

Brown

Wet

SS

50/

27

0 4 B7 29

0 1 9 9

6.9

END OF BOREHOLE AT 6.86 m.
AUGER REFUSAL AT 6.86 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 5.18 m AND
WATER LEVEL AT 1.93 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

I

, X

3.

Numbers refer to
Sensitivity

20
‘5%’5 (%) STRAIN AT FAILURE




19/12/04

ONTMT4 418HWY 124.GPJ

Ontario

Minisiry of
Transportation

-
[0

THURBER

GWP,
HWY

758-83-00

RECORD OF BOREHOLE No 418 E-S 20+775 CL

LOCATION

11

DATUM Geodetic

DATE

418 E-S Ramp, ST. 204775, CL

10F1

BOREHOLE TYPE _ Hollow Stem Augers

30.10.03 - 30.10.03

METRIC

ORIGINATEDBY DP

COMPILED BY Ss

CHECKED BY JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRATPLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT ——.
e

40 60 80

1 I 1

20 100
1

1
SHEAR STRENGTH kPa
O UNCONFINED + FIELD VANE
@ QUICKTRIAXIAL X LABVANE
20 40 60 80 100

NATURAL
MOISTURE
CANTENT

we w

PLASTIC
LT

[
WATER CONTENT (%) ¥
80

20 40

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

tiauo
LT

UNIT
WEIGHT

WL

kN/m3 |GR SA St CL

00

0.1

0.5

TOPSOIL

SAND, fine grained, some rootlets
Brown

SAND, fine grained, some silt
Compact

Brown

Moist to Wet

1

SS

8S

SS

SS

28

4.1

Clayey SILT, trace sand
Stiff
Grey
Wet

SS

SS

7.3

8.2

SAND, very fine to medium grained,
trace to some gravel, occasional
cobbles

Dense

Brown

Wet

SS

39

GS

I

0 82 18

(SI+CL)

0 6 70 23

END OF BOREHOLE AT 8.23 m.
AUGER REFUSAL AT 8.23m .
BOREHOLE OPEN TO 7.72 m AND
WATER LEVEL AT 2.64 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENTONITE
TO SURFACE.

4

3

X

3.

20
Numbers refer to 15chs
10

Sensitivily

(%) STRAIN AT FAILURE



1912104

ONTMT4 41BHWY 124.GPJ

1l\{!ir\islry of C%
ransportation
Ontarip muRBeR
RECORD OF BOREHOLE No 418 E-S 20+825CL 1 OF 1 METRIC
G.W.P.  759-93-00 LOCATION 418 E-S Ramp, ST. 20+825, CL ORIGINATED BY DP ~
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS _
DATUM  Geodetic DATE 30.10.03 - 30.10.03 CHECKED BY JLoo .
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . u | RESISTREE FLOT _— A
E v é e — PLASTIC MOISTURE LiqQuID = T
= o |22 B 20 40 60 80 100 | contewr M| SO &
Ole w2 > : ' : : ' wp w wo| 33 | cramsize
ELEV Sla| g | 2|2a| 2 [SHEARSTRENGTHKPa - e— DISTRIBUTION
DEPTH DESCRIPTION S1E1 8 £122] § |o unconFmED  + FIELDVANE o
o = = |28| 2 WATER CONTENT (% v )
sz 22O W |e QUICKTRIAXIAL X LABVANE (%)
© w 20 40 60 80 100 20 40 60 kN/m 3 GR SA S| CL
0.0 SAND, fine grained, some rootlets
Brown
0.6 Sandy SILT, some clay, oxide staining
Very Loose to Loose
Brown 1 S5 3 °
Moist to Wet
2 SS 7 q
3 SS 58/ 0 24 65 1
o 50 ¥ g
26 Gravelly SAND, some cobbles or 0®° o
boulders °,£
Very Dense -
e No Recovery in
o 025 SSia
o
°r0
:o;b@
3
o‘:,:g
?e 51 e 1 cg No Recovery in
Cole SS#5
4.7 END OF BOREHOLE AT 4.72 m. o

AUGER REFUSAL AT 4.72 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.96 m AND
WATER LEVEL AT 2.64 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

ES 3

X

3.

20
Numbers refer lo 1535

Sensitivity 10

(%) STRAIN AT FAILURE




19/12/04

ONTMT4 41BHWY 124.GPJ

Minislry of A
Transporation D D

Ontano THURBER
RECORD OF BOREHOLE No 418 E-S 20+850 L33.1 1 OF 1 METRIC
G.W.P,_ 759-93-00 _ LOCATION 418 E-S Ramp, ST. 20+850, O/S 33.1L ORIGINATEDBY DP
HWY (i BOREHOLE TYPE _ Holiow Stem Augers COMPILEDBY __ 85
DATUM _Geodelic DATE 30.10.03 - 30.10.03 CHECKED BY JL _
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES &: ; RESISTANGE PLOT e TATURAL evn = REMARKS
2] QISTURE - I
- wl|23] 8 20 40 60 80 100 wer e W 55 &
|l x = ) ! . ! . wp W w | 3 l%J GRAIN SIZE
ELEV ol 2 2|25| & [SHEARSTRENGTHKPa D DISTRIBUTION
DEPTH DESCRIPTION 12 7| 3|5Z| & |o UNCONFINED  + FIELDVANE o
@2 |28l = WATER CONTENT (%) ¥ %)
£1= Z2]2C| @ |e QUICKTRIAXIAL x LABVANE %
© o 20 40 &0 B0 100 20 40 60 kNm3 1GR SA SI GL
0:0—_toPSolL =
0.1 SAND, fine grained, some rootlels .
Brown [‘TF
03 Sandy SILT, trace clay
Compact to Dense
Brown
Moisl to Wet 1 ss 22 o
288 | 25| g o
3| ss | 3 0 35 58 7
4| 88 | 35 q
3.7]  END OF BOREHOLE AT 3.66 m.
BOREHOLE OPEN TO 3.66 m AND
WATER LEVEL AT 1.91 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
+ 3 5 3. Numbers refer lo 585

Sensitivity 25 (%) STRAIN AT FAILURE



1912104

ONTMT4 418HWY 124.GPJ

_l\lflinislry of E]DB
ransportation
Ontario THURBER
RECORD OF BOREHOLE No 418 E-S 20+852 .32 10F1 METRIC
G.W.P._ 759-83-00 LOCATION 418 E-S Ramp, ST. 20+852, 0/S 32L ORIGINATED BY DP -
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY SS
DATUM _Geodeic DATE 31.10.03 - 31.10.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w W |RESISTANCE PLOT — . NATURAL v = REMARKS
",'_" [%2] S ee——— PLASTIC  isTURE i - I &
= o |<31 @ 20 40 60 80 100 LT CONTENT >0
Sl wlzpl 2z L ! ! . L wp w we| 2% | cramsize
ELEV. DESCRIPTIO &l & 2|28| 2 |SHEARSTRENGTHkPa — DISTRIBUTION
DEFTH ESCRIPTION S[3] %] 5[33&| = |o unconFned  + FIELDVANE . ¥ )
% z z|2°] L [e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© o 20 40 80 80 100 20 40 60 kwm3 GR sA s cL
00— yopsoiL —
0.1 SAND, fine grained, some roollets o
Brown
0.3 Sandy SILT, trace clay
Compact {o Dense
Brown
Moist to Wet
AV4
3.7 SILT, some clay, Irace sand
Stiff
Grey
Wet
1188 | 12 o 0 8 76 16
8
>>4
56 Clayey SILT, trace to some sand
Firmv Stiff
Grey
Wet
2| SsS 8 °
P
S -+
7.0 Gravelly SAND 00 °
e
7.5 END OF BOREHOLE AT 7.47 m.
AUGER REFUSAL AT 7.47 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 6.71 m AND
WATER LEVEL AT 3.05 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
4+ 3 % 3. Numbers refer to 152§5

Sensilivity 10

(%) STRAIN AT FAILURE




1912/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
[

Ontario uRBER
RECORD OF BOREHOLE No 418 E-S 20+875 R1.5 1 OF1 METRIC
G.W.P._ 759-93-00 LOCATION 418 E-S Ramp, ST. 20+875, OIS 1.5R ORIGINATEDBY ©pP__
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ss___  _
DATUM _Geodetic DATE 30.10.03 - 30.10,03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 51 RESISTANCE PLOT e ) NATURAL . REMARKS
E %) < - PLASTIC MQISTURE Liauio i 2
= n | Z % (U)J 40 60 80 100 LT CaNTENT LMT S O
=g i BwiZEl z e we w we| 38 | cramsizE
ELEV BESCRIPTION ol I Lé g 95| O |SHEARSTRENGTH kPa L DISTRIBUTION
DEPTH SCRIPTIO <3| & 3|38 < |o UNCONFINED  + FIELDVANE . Y %)
E z 21EC] W |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
o o 40 80 80 100 20 40 60 kN/m3 {GR SA SI CL
=——
b TOPSOIL
0.1 SAND, fine grained, some rootlets _
NBrown . _ / ’
0.3 SAND, fine to medium grained, some
silt
Loose
Brown 1 Ss 9 o
Wet
2 | S8 11 q
3 SS 22 —v- o 0 84 16
(St+CL)
some gravel o
4 SS 34 o
3.4 SILT, some sand, trace clay
Dense
Grey
ap0] et X
Gravelly SAND, some cobbles ey
:Z7“ No Recoveryin
G——55——56+ -
46 END OF BOREHOLE AT 4.57 m. 000 SS#S
AUGER REFUSAL AT 4.57 m ON !
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 3.20 m AND
WATER LEVEL AT 2.58 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
43 3. Numbers refer to 155

Sensilivity

10

(%) STRAIN AT FAILURE



18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

Ontario

—
0

TRUABER

20
15485
Sensitivity hs

{%) STRAIN AT FAILURE

RECORD OF BOREHOLE No 418 E-S 20+916 L35 10F 2 METRIC
W.P. 759-93-00 LOCATION 418 £-S Ramp, ST. 20+916, O/S 35L ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILEDBY __SS
DATUM _Geodetic DATE 31.10.03 - 31.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES e ‘:I-(JJ RESISTANCE PLOT sasnc | MATURAL - REMARKS
w
5 nlx2| 8 20 40 60 80 100 LT oot war | & 5 &
ol & wizg| 2 e wp w wo| 52 | cramsizE
ELEV DESCRIPTION ol = 7125 @ [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH < = E >z 3 < | O UNCONFINED + FIELD VANE Y )
a1 Z|2©] U |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© I} 20 40 60 80 100 20 40 60 kN/m3 {GR SA SI GL
00 DCPT from surface.
\?
Continued Next Page
+3 %3, Numbers refer to




18/09/04

ONTMT4 418HWY 124.GPJ

Sensilivily

20
15%5 (%) STRAIN AT FAILURE

-
Ministry of
Trans;;yortation D D
Ontario THURBER
RECORD OF BOREHOLE No 418 E-S 20+916 L35 20F2 METRIC
W.P. __ 759-93-00 LOCATION 418 E-S Ramp, ST. 20+916, O/S 351 ORIGINATED BY _DP
HWY 1" BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILEDBY _SS
DATUM _Geodefic DATE 31,10.03 - 31.10.03 CHECKED BY ___JtL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 ;‘J RESISTANCE PLOT e NRTURAL oun — REMARKS
2} MOISTURE - I
- wl<z| 8 20 40 60 8 00 1w Oiew Wl B35 &
8 - wl= g > I 1 1 I L wp w " =] Ug-' GRAIN SIZE
ELEV e w é—' g 25| 2 [|SHEARSTRENGTH kPa S N— DISTRIBUTION
DEPTH DESCRIPTION <131 & | 5)33| £ |o UNconFiNeD  + FIELDVANE . y %)
Elz z2|zO| @ |e qUIKTRAXAL x LABVANE | WATERCONTENT (%)
@ © o 20 40 60 80 100 20 40 60 im3 J6Rr sA sI cL
117/ ENDOF DCPT AT 11.68m.
CONE BOUNCING AND REFUSAL
AT 11.68m ON PROBABLE
BEDROCK OR BOULDER.
+3 % 3. Numbers refer to




191 2/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transporation

)
L0

Ontario THURBER
RECORD OF BOREHOLE No 418 E-S 204925 CL 10F2 METRIC
G.W.P.__ 759-93-00 LOCATION 418 E-S Ramp, ST. 20+925. CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILEDBY __ WM
DATUM _Geodetic DATE 27.05.04 - 27.05.04 CHECKED BY __ JL _
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT — NATURAL . REMARKS
E %) < e PLASTIC MOISTURE LiQuip - T
= w <2 8 20 40 60 80 100 LM CONTENT il 5 0 &
ol wiz Pt 2 1 : 1 i : we w w | 28 GRAIN SiZE
ELEV & & g ::‘( 95| 2 [SHEARSTRENGTHkPa oy DISTRIBUTION
BEPTH DESCRIPTION < % Z > 8 g § O UNCONFINED + FIELD VANE o Y (%)
Elz 2|20 @ le quickTRIAXIAL x LaBVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kwm3 [GR sA s cL
001 ity TOPSOIL, trace rootlets, —
01 k:casional wood fibers 1 38 5
Dark Brown
SAND, some silt, trace gravel,
occasional iron oxide staining
Compact
Brown 2] 88| 14 P
Wet
1.5 Clayey SILT, trace to some sand,
occasional iron oxide staining 3 ss 18
Compact
Brown
Wet
4 S8 15 o
Becoming Loose, Grey
5 SS 8 0 12 75 13
6 S8 5
\V4
6.1 Silty CLAY, trace sand
Varved 7 ss 4 q
Soft to Firm
Grey
Wel
8 | SS 7 I |eo 0 9 55 36
9 SS 6 o
9.8 END OF SAMPLING AT 9.75 m. i

Continued Next Page

s 3

LXK

3.

el
Numbers refer to 15_&35

Sensitivity . 10

(%) STRAIN AT FAILURE



1912/04

ONTMT4 418HWY 124.GPJ

Ministry of ﬁ
Transportation
Ontario THuReER
RECORD OF BOREHOLE No 418 E-S 20+925 CLL 20F 2 METRIC
G.W.P.__ 759-93-00 LOCATION 418 E-S Ramp, ST. 20+825, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers/Dynamic Cone Penetration Test (DCPT) COMPILED 8Y WM
DATUM _Geodelic DATE 27.05.04 - 27.05.04 CHECKED BY _JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y IRESISTANCE PLOT ~.. oo b1 Remarks
goa 8 e PLAST! MOISTURE wl = I 2
= wn|<38] @ 20 40 60 80 100 L CONTENT MTE 5 0
=h i 4122 z e wp w wi| 59 | cransize
ELEV PESCRIPTION & la Eé 218a| 2 |SHEARSTRENGTHkPa ) DISTRIBUTION
DEPTH < 2| ¢ >138| £ |© UNCONFINED  + FIELDVANE y %)
=1z 2]&C| I |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 B8O 100 20 40 60 km?3 |Gr sa s1 cL
1
DCPT started from 8.75 m.
\\
\
12.7 END OF DCPT AT 12.73 m.
CONE REFUSAL AT 12,73 m.
BOREHOLE BACKFILLED AS
FOLLOWS:
Depth Material
(m)
0-6.1 Drill Cuttings
6.1-6.75 Bentonite
WATER LEVEL AT 5.79 m UPON
COMPLETION.
Note:
- Probable Bedrock first encountered at
7.16 m with augers slarting to defiect
along side of rock.
- Probable Bedrack dipping sharply lo
the east.
| |
L |
20
N 3' 5 3 Numbers refer to 15_;55

Sensitivity

(%) STRAIN AT FAILURE




19M12/04

ONTMT4 41BHWY 124.GPJ

: [
Ministry of
Transportation
o0
RECORD OF BOREHOLE No 418 S-S 20+862.5 CL. 1 0OF 1 METRIC
G.W.P. 759-93-00 LOCATION 418 S-S Ramp, ST. 20+862.5, CL ORIGINATED BY DP o
HWY 11

DATUM _Geodetic

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY

28.10.03 - 28.10.03

_SS

CHECKEDBY __ JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT ——
=

40 80 100

20 60
L 1 ) 1

1
SHEAR STRENGTH kPa
O UNCONFINED +
@ QUICK TRIAXIAL
20 40 60

FIELD VANE
X LAB VANE
80 100

NATURAL
MQISTURE
GONTENT

wp W W

PLASTIC
LI

Liquio
LIMIT

UNIT
WEIGHT

WATER CONTENT (%)

20 40 60 kN/m 3

REMARKS

&

GR SA SI

GRAIN SIZE
DISTRIBUTION
Y (%)

CL

vy TOPSOIL

0.1 SAND, fine grained, some rootlets

0.5 SAND, fine grained
Compact to Dense
Brown

Maist

trace rootlets from 1.45mto0 2.21m

coarse grained sand on rock

1

SS

16

8S

Ss

33

28 END OF BOREHOLE AT 2.77 m.
AUGER REFUSAL AT 2.74 m ON
PROBABLE BEDROCK OR

BOULDER.

DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

BOREHOLE OPEN T0O 2.77 m AND

4

3

, X

3,

20
Numbers refer to 1565

Sensitivily 10

(%) STRAIN AT FAILURE




ONTMT4 41BHWY 124.GPJ 21/08/04

Ministry of [
Transportation D D

on[ano THURBER
RECORD OF BOREHOLE No 418 W-S 204050 CL 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 W-S Ramp, 20+050 CL ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ WM
DATUM _Geodetic DATE 03.03.04 - 03.03.04 CHECKED BY JL ~
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w \
ﬁ - g RESISTANCE PLOT { PU\SYTIC :ggi:; U“j:‘lf"' - E REMQRKS
= v | < 5 7] 20 40 60 80 100 LM CONTENT =9
=& LlZE| = \ X . : ; wp w we| 3T | cransize
ELEV DESCRIPTION L la Eg 7185 'g SHEAR STRENGTH kPa — o DISTRIBUTION
DEPTH <tz > 38| < |O UNCONFINED  + FIELDVANE \ y %)
E z Z2]x S| I |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
o o 20 40 80 B8O 100 20 40 &0 wm3 lor sa st cL

0.0 BEDROCK at surface.

3 3. Numbers refer to 2
T Sensituviy ‘5%5 . (%) STRAIN AT FAILURE



ONTMT4 418HWY 124.GPJ  21/09/04

Ministry of D
Transportation D D
Ontario THURBER
RECORD OF BOREHOLE No 418 W-S 20+100 CL 1 0OF 1 METRIC
W.P. 759-93-00 LOCATION 418 W-S Ramp, 20+100 CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ wM
DATUM _Geodetic DATE 02.03.04 - 02.03.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 4 |RESISTANCE PLOT — NATURAL - REMARKS
l.l_J %) S —_— PLASTIC MOISTURE LiQuio - T
= nlcg] 8 20 40 60 8 100 | uewr ™ 5O &
Ol afisetl 2 L ! : ! : wp w w | 34 GRAIN SIZE
ELEv . £y # | 3|{25]| & [sHEARSTRENGTHKPa F . N 2 | bISTRIBUTION
DEPTH DESCRIPTION <|31 F| 3[{38]| = |o unconrmed  + FELDVANE y )
El= Z|xC| @ |e QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
© ] 20 40 60 80 100 20 40 60 kwm3 |GR sA SI CL
0.0 SILT, some sand, lrace roollels
Compact 1] 8§ 10 o
Brown
Wet Z
0.8 END OF BOREHOLE AT 0.76 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.76 m AND
WATER LEVEL AT 0.61 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
+ 3‘ x 3. Numbers refer lo 15{25._5

Sensitivity 10

(%) STRAIN AT FAILURE .




19/12/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportalion

)
[0

Ontario oRBER
RECORD OF BOREHOLE No 418 W-S 20+130 CL. 1 OF 1 METRIC
G.W.P,  759-93-00 LOCATION 418 W-S Ramp, 20+130 CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY WM
DATUM _Geodetic DATE 02.03.04 - 02.03.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?é u&JJ RESISTANCE PLOT . - - REMARKS
[%2] ! TURE ~ I
5 nl<Z| 8 0 40 60 80 100 | nae  wr| BB &
ol w 221 z : L 1 : L wp w W ::U;J GRAIN SIZE
_ELEV DESCRIPTION & @ ‘ézJ 2 % a} ;C:> SHEAR STRENGTH kPa — DISTRIBUTION
DEPTH <i2| ¢~ >[38| < |O UNCONFINED  + FIELDVANE y %)
% z Z|EC| L |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 «N/m3 [GR SA s cL
0.0 WATER
0.5  END OF BOREHOLE AT 0.46 m.

BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.46 m.

DRILL CUTTINGS.

AUGER REFUSAL ON PROBABLE

BOREHOLE BACKFILLED WITH

20
Numbers refer to 155

Sensitivity . 10

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/05/04

Ministry of
Transportation

Ontario

—
[

THURBER

W.P.
HWY

759-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 W-S 20+225 CL

LOCATION

418 W-S Ramp, ST. 20+225, CL

10F1

METRIC

ORIGINATED BY MF

BOREHOLE TYPE _ Solid Stem Augers

DATE

COMPILED BY ss

13.41.03 - 13.11.03

CHECKED BY JL

SOIL PROFILE

SAMPLES

DYNAMIC CONE PE
RESISTANCE PLOT

ELEV
DEPTH

DESCRIPTION

STRATPLOT

NUMBER

TYPE

20 40 60 80

NETRATION
NATURAL
MOISTURE
CONTENT

PLASTIC
100 LMiT
!

O UNCONFINED

"N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

SHEAR STRENGTH kPa

@ QUICKTRIAXIAL X LABVANE
20 40 60 80

we w
+ FIELD VANE

100 20 40

I

WATER CONTENT (%)

REMARKS

&
GRAIN SIZE
DISTRIBUTION
Y (%)

LiQuID
LT

UNIT
WEIGHT

WL

60 kN/m3 IGR SA SI CL

0.0

TOPSOIL
Dark Brown

0.5

Silty SAND, fine grained, trace gravel,
occasional silt layers

Compact

Brown

Wet

SS

SS

SS

SS

27

32

Sandy, Clayey, SILT, trace gravel,
wilh brown sand layers

Very Stiff

Grey

Wet

SS

29

SS

56

Silty SAND, trace gravel
Compact

Brown

Wet

S8

24

EENENENENEENEERNERAEANN

0 65 35
(SI+CL)

1 23 55 21

6.8

END OF BOREHOLE AT 6.86m.
AUGER REFUSAL AT 6.86 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
Piezometer instaltation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52m slolted screen.

WATER LEVEL READINGS:
DATE DEPTH
(m)

4+ 3 3. Numbers refer fo

Sensilivity

20
T5®S (%) STRAIN AT FAILURE



DATUM _Geodetic

14.11.03-14.11.03

Ministry of £
Transportation D D
Ontario eyt
RECORD OF BOREHOLE No 418 W-S 20+250 R13 1 OF 1 METRIC
G.W.P. _ 759-83.00 LOCATION 418 W-8 Ramp, ST. 20+250, O/S 13R ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers

COMPILEDBY __ss
CHECKEDBY L

SOIL PROFILE

DYNAMIC CONE PENETRATION

19/12/04

ONTMT4 418HWY 124.GPJ

END OF BOREHOLE AT 4.88 m.
AUGER REFUSAL AT 4,88 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 4.88 m AND
WATER LEVEL AT 0.61 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

SAMPLES | 4 IRESISTANCE PLOT wve ool & | Remarks
E |22} 5 MOISTURE e - L a
5 wn |3 o 20 40 60 80 conTeNy 1 =0
o] « ulz2| 2z . 1 ! L w wi | 22 | oransize
ELEV DESCRIPTION & @ é P 25 ,C:> SHEAR STRENGTH kPa p o L DISTRIBUTION
DEPTH <|Z2| ¢ 5152 < |o uUNCONFINED + FIELD VANE 0
2 1238 = WATER CONTENT (% Y (%)
E z 22| L |e QUICKTRIAXIAL x LABVANE A (%)
© o 20 40 60 80 40 60 kNm3 {GR SA SI cL
0: TOPSOIL a
0.1
Dark Brown 1 sS 4 °
Silty SAND, fine grained
Very Loose to Dense
Brown
Wel
some lopsoil above 0.76m 2 sS 33
1.5 Clayey SILT, some sand, some visible
sand layers
Hard lo Very Stiff 3| ss | 4
Grey
4 S8 18 0 11 65 24
5 S8 14
No Recovery in
SS8#5
46 Siity SAND, fine grained, some 4 S5 100/
gravel, occasional cobbles -102
49 Very Dense
Brown
Wet

20

Numbers refer to 15085

3

Sensitivity i pd (%) STRAIN AT FAILURE



ONTMT4 41BHWY 124.GPJ 21/08/04

BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT)

COMPILED BY __

o —
a Ministry of
Transportation
(9) oo
RECORD OF BOREHOLE No 418 W-S 20+250 L19 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 W-S Ramp, ST. 20+250, O/S 19L ORIGINATED BY GA o
HWY 11

WM

CONE REFUSAL AT 7.11 m ON
PROBABLE BEDROCK OR
BOULDER.

DATUM _Geodetic DATE 18.05.04 - 16.05.04 CHECKED BY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES lné us:'J RESISTANCE PLOT e NATURAL - - REMARKS
[2] MCISTURE +~ I
= n | < % 8 20 40 60 80 100 LmiT CONTENT Tl 5 O &
Sl wis el = 1 L : L ! wp w w | > Lg GRAIN SIZE
ELEV Elel & | 3|2g| 2 [SHEARSTRENGTHkPa —— DISTRIBUTION
DEPTH DESCRIPTION <|3| £ | 5[5&| < |o UNcoNFNED  + FIELDVANE - %)
El= 2|2 O| § |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 km3 |GR sA sI cL
0.0 DCPT from surface.
7.1 END OF DCPT AT 7.11 m.

3

X

Numbers refer {0
Sensitivity

20
1985 (o) STRAIN AT FAILURE




19M12/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

=)
0

Ontaric THURBER
RECORD OF BOREHOLE No 418 W-S 204275 CL 1 OF 1 METRIC
G.W.P._ 759-93-00 LOCATION 418 W-S Ramp, ST. 20+275, CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __wMm
DATUM _Geodetic DATE 18,05.04 - 18.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W JRESISTANCE PLOT & NATURAL = REMARKS
w << PLASTIC Liauio
=] O s MOISTURE ] B L Iy
= »w | < % 175 20 40 60 80 100 LMy CONTERT =z 09
Ol 4lzE] z L L L L ! wp w w | 2§ | GRAINSIZE
ELEV DESCRIPTION R - %g 2|28 2 |SHEARSTRENGTH kPa D DISTRIBUTION
BEsThH ESCRIPTIO| <127 >133 < | O UNCONFINED + FIELD VANE Y (%)
El= Z2|{2OC] L le QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
@ © o 20 40 60 80 100 20 40 60 k3 6rR sA s1 cL
00! peaT, sily =
Dark Brown —y 11 ss > *
0.3 Clayey SILT, some sand, occasional
iron oxide staining
Firm to Stiff
Brown
Wet 2| 8s | 4 o
31 88| 10 o
4 38 11 o 0 16 71 13
3.1 Silty, CLAY, trace sand
Varved 5 ss 12 qQ
Stiff to Very Stiff
Brown
Wet
61 8S | 15 ko 0 5 70 25
AV
7 Ss 16 o
7.6 END OF BOREHOLE AT 7.62 m.
AUGER REFUSAL AT 7.62 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 7.62 m AND
WATER LEVEL AT 5.49 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

B 3

L X

3.

Numbers refer (o
Sensitivity

20
1535
10

(%) STRAIN AT FAILURE



19/12/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
R

Ontario TURGCR
RECORD OF BOREHOLE No 418 W-S 20+325 CL METRIC
G.W.P,__ 759-93-00 418 W-S Ramp, ST. 20+325, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM B
DATUM _Geodetic 18.05.04 - 18.05.04 CHECKED BY _
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT — - - REMARKS
Ea Z() T wrl £ 5 &
= wiL3| & 20 40 80 80 100 z 9
o o w 22l z L 4 ! L L wi DE GRAIN SIZE
ELEV DESCRIPTION il I g 2|25 2 [SHEARSTRENGTHKPa - DISTRIBUTION
DEPTH a(: % [ > 8 % <>( O UNCONFINED + FIELD VANE (%)
s o
sz z2 | Ol @ |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
© @ 20 40 80 80 100 60 GR SA S| GL
0.0 TOPSOIL, trace rootlets, occasionat
wood fibers SS 2
Very Loose
Dark Brown
0.6 Maist
SAND , trace silt
Loose ss 4
Brown
Wet
1.5 Clayey SILT to Silty CLAY, mixed with
organics, trace sand, occasional wood ss 4
fibers
Fim
Dark Brown
24 ~Wet .
' Silty CLAY, trace sand, occasional sS 7
sand seams
Varved
Firm to Very Stiff
Grey
Wet ss | 15 0 8 68 23
SS 24
5.2 END OF BOREHOLE AT 5,18 m.

AUGER REFUSAL AT 5.18 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 5.18 m AND
WATER LEVEL AT 2.74 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

20

Numbers referto - 1585
Sensitivity {0 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ  21/09/04

Ministry of
Transportation

=)
A0

Ontario THURBER
RECORD OF BOREHOLE No 418 W-S 20+350 R28 1 0OF 1 METRIC
WP, 759-93-00 LOCATION 418 W-S Ramp, ST 20+350, O/S 28R ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 18.05,04 - 18.05.04 CHECKEDBY __JL
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES & 4 [RESISTANCE PLOT e MATURAL = | REMARKS
w0 STURE [
= nlx2g| 3 20 40 80 80 100 wr e | £ &
9 ¥ wisgl z : . : : L wp w w| 59 GRAIN SIZE
ELEV DESCRIPTION & la ‘é 2|58| 2 |SHEARSTRENGTH kPa — oy DISTRIBUTION
DEPTH o |21 £ >3 8| < |© UNCONFINED + FIELD VANE . y (%)
E z 2 |E©| U |e QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
© i 20 40 80 80 100 20 40 80 «/m3 |Gr sA 1 cL
0.0 DCPT from surface.
\\_\
8.0 END OF DCPT AT 7.95 m.
CONE REFUSAL AT 7.95 m ON
PROBABLE BEDROCK OR
BOULDER.

+

3

WX

3,

Numbers refer to
Sensitivity

20
’5.’;%5 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/09/04

Ministry of —
Transportation D D

Ontario HoREeR
RECORD OF BOREHOLE No 418 W-S 20+375CL 1 OF 1 METRIC
wW.P. 759-93-00 LOCATION 418 W-S Ramp, ST. 20+375, CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 18.05.04 - 18.05.04 CHECKED BY Ju
SOIL PROFILE SAMPLES ﬁ ; Bégf\sh‘f'fN%%NPEg%NETRATION oasti | NATURAL . - REMARKS
%] LA MOISTURE b - I
5 w <3| 8 20 40 60 80 100 ™7 comenr M| S5 G &
218w Y|2E| 2 ' e— ‘ : we w we| 52 | oransize
_ELEV. DESCRIPTION = & 2|85 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < % ~ > 8 % ; O UNCONFINED + FIELD VANE Y (%)
E z Z|20] @ |e QUICKTRIAMAL X LABVANE | WATERCONTENT (%)
© T 20 40 B0 80 100 20 40 60 kwm3 |orR sA s cL
0.0 PEAT, some rootlets, occasional A
wood fibers, trace rootlets LAA] 1 ss 2 4
Dark Brown AN
LALAY
MALA]
0.6 SAND, trace silt, occasionat iron
oxide staining
Compact 2| ss| 2 )
Brown to Grey
Wet
1.5 SILT, trace to some clay, trace to
some sand, occasional iron oxide 3| ss 9 AV °
staining
Loose to Compact
Brown
Wet
4188 | 10 o
2.9 END OF BOREHOLE AT 2.90 m.
AUGER REFUSAL AT 2.80 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 2.90 m AND
WATER LEVEL AT 1.83 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
20
+3 %3, Numbers referto - 1535

Sensitivity : s (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ  19/12/04

Ministry of
Transporiation

—
B

Ontario HURBER
RECORD OF BOREHOLE No 418 W-N 20+067 CL 1 0OF 1 METRIC
G.W.P, 759-93-00 LOCATION 418 W-N Ramp, ST. 20+067, CL ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 24.10.03 - 24.10.03 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x B RESISTANCE PLOT — NATURAL - REMARKS
E 0 < T PLASTIC 0 oRe veuo
5 n | < % 8 20 40 60 80 100 MiT CONTENT bt = O &
S| walz=] = L L L L ! wp w w | 3 Lél GRAIN S1ZE
ELEV ElE| £ | 2|25 & [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION |3 7| 3|33 £ |o UNCONFINED  + FIELDVANE . Y )
£l= Z2|x©C| W |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 &0 iwwm3 |GR SA sl CL
00| sandyTOPSOIL =
0.2 Silty SAND, fine grained
Compact
Brown
Wet
1 SS 25 o
1.5 SILT, trace ciay, laminated Z
Compact
Grey 2| 88 16 Y
Wet
2.2 END OF BOREHOLE AT 2.21 m.

AUGER REFUSAL AT 2.21 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 2.21 m AND
WATER LEVEL AT 1.52 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

,23

X

3.

20
Numbers refer to 1585
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/09/04

Ministry of
Transporiation

—
0

Ontario uRBER
RECORD OF BOREHOLE No 418 W-N 20+087.5 R20.3 10F1 METRIC
W.P. 759-93-00 LOCATION 418 W-N Ramp, ST. 20+087.5, O/S 20.3R ORIGINATED BY DP
HWY 1 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY SS o
DATUM _Geodelic DATE 23.10.03 - 23.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W JRESISTANCE PLOT —~— NATURAL - REMARKS
E 7)) < /’\ PUSTIC 0 ORe vauio b T
- nl|2Z| 8 20 40 60 80 100 UT et W] S5 &
olgl L 4z z ' el wp w w | 58 | cramseze
ELEV DESCRIPTION mlel & | 2|Sg| 2 [SHEARSTRENGTHKPa S DISTRIBUTION
DEPTH <2 ¢ >|38| < |o UNCONFINED  + FIELDVANE y %)
E z Z|2©Cf @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
© i 20 40 80 80 100 20 40 60 wm3 {GR SA SI CL
0.0 DCPT from surface.
—
|
25 END OF DCPT AT 2.51 m.
CONE BOUCING AND REFUSAL AT
2.51 m ON PROBABLE BEDROCK
OR BOULDER.
3,3, Numbersreferlo .. 20
+7X 7 156

Sensilivity

10

(%) STRAIN AT FAILURE




1912/04

ONTMT4 41BHWY 124.GPJ

Ontario

Ministry of L
Transporation D D

THURBER

RECORD OF BOREHOLE No 418 W-N 20+112.5 CL. 1 OF 1 METRIC

G.W.P.__759-93-00 LOCATION 418 W-N Ramp, ST. 20+112.5, CL ORIGINATED BY DP

HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS

DATUM _Geodetic DATE 23.10.03 - 23.10.03 CHECKED BY JL

SOIL PROFILE SAMPLES DINAMIC GONE PENETRATION _
<>\ PLASTIC :;;UTE;LE Liquio
20 40 60 80 100 Likar ConTENT L

1

i L i 1
SHEAR STRENGTH kPa
O UNCONFINED  + FIELD VANE y
@ QUICK TRIAXIAL X LABVANE | WATERCONTENT (%)
20 40 60 80 100 20 40 60 kN/m3 |GR SA SI L

REMARKS
&
wp w W GRAIN SIZE
b Q4 DISTRIBUTION
(%)

UNIT
WEIGHT

ELEV

DEPTH DESCRIPTION

STRATPLOT
NUMBER
TYPE
“N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

00| ropsoi =

03 SAND, fine grained, trace silt, oxide
staining

Compact

Brown

Wet

15 SILT, some sand, trace clay
Compact

Grey and Brown 21 8S 18 4
Wet

22 Clayey SILT, trace sand
Firm

Grey and Brown 31 88 5 H o 0 3 77 20
Wet

3.0 Sandy SILT, some clay

Firm/ Loose to Compact
Brown and Grey 49 88 ¢ 4 °
Wet

some clay to clayey, trace gravet \V4
Very Stiff -

2 23 861 14

56 SAND, some gravel, frace to some
silt

Very Dense

Grey

6.7 END OF BOREHOLE AT 6.71m.
BOREHOLE OPEN TO 6.71 m AND
WATER LEVEL AT 4.32 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

20
3 % 3. Numbers refer to 1555

Sensitivity o (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ  21/08/04

Ministry of
Transportation

)
10

Ontario HURBER
RECORD OF BOREHOLE No 418 W-N 20+350 CL 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 W-N Ramp, ST, 20+350, CL ORIGINATEDBY GA
HWY 1 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY __ WM
DATUM _Geodelic DATE 20.05.04 - 20.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x ; RESISTANCE PLOT —— eme | MATURAL Loun - REMARKS
= @ L2 ] 20 40 80 100 " ower o] B35 &
Slg| .| 9|38] z : P : i we w w | 38 | cransize
ELEV DESCRIPTION El2 & | F|2g]| B [SHEARSTRENGTHKPa —_———— DISTRIBUTION
DEPTH <|Z2| F >|38] £ |© UNCONFINED  + FIELDVANE y %)
El= Z2!20] I |e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
o o 20 40 60 80 100 20 40 60 wim3 |GR sA sI oL
0.0 SAND, trace 10 some silt
Compact 1 SS 11 ©
Brown
Wet ¥
0.8  END OF BOREHOLE AT 0.76 m.
AUGER REFUSAL AT 0.76 m ON
PROBABLE BEDROCK OR
BOULDER.

COMPLETION.

DRILL CUTTINGS.

BOREHOLE OPEN TO 0.76 m AND
WATER LEVEL AT 0.61 m UPON

BOREHOLE BACKFILLED WITH

43 % 3. Numbers refer to

Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/09/04

PROBABLE BEDROCK OR
BOULDER.

COMPLETION.

DRILL CUTTINGS.

END OF BOREHOLE AT 1.07 m.
AUGER REFUSAL AT 1.07 m ON

BOREHOLE OPEN TO 1.07 m AND
WATER LEVEL AT 0.6t m UPON

BOREHOLE BACKFILLED WITH

Ministry of
Transportation D D
Ontano T™HURBER
RECORD OF BOREHOLE No 418 W-N 20+400 CL 1 0F 1 METRIC
WP, 759-93-00 LOCATION 418 W-N Ramp. ST. 20+400, CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __wM
DATUM _Geodetic DATE 20.05.04 - 20.05.04 CHECKEDBY __ g
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ;': ; RESISTANCE PLOT ~—._ pasne | MATURAL = REMARKS
%) MQISTURE - I
= wi<E| 8 20 40 60 80 100 war e ol B 5 &
Ol Wizl oz I L ! L L wp w w > %, GRAIN SIZE
ELEV alal ¥ 2]os g [SHEAR STRENGTH kPa —— DISTRIBUTION
DEPTH DESCRIPTION <2 & g 33| < |o UNcoNFINED  + FIELDVANE v )
El= Z2|2O| & |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wim3 |GR sA st oL
0.0 sty TOPSOIL, occasional sand, -
02 trace rootlets I ss 2
Dark Brown
SAND, trace to some silt, occasional \VA
iron oxide staining
Very Loose 2 SS 50/
Brown
eIV
1.1 Moist

3 3. Numbers refer to
' " Sensitivity ’

20
15%‘5 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/09/04

Ministry of
Transportation

)
[0

Ontario TRURBER
RECORD OF BOREHOLE No 418 W-N 20+425 R17 1 0OF 1 METRIC
W.P. 759-93-00 LOCATION 418 W-N Ramp, ST, 20+425, O/S 17R ORIGINATED BY _GA
HWY 11

BOREHOLE TYPE _ Hollow Stem Augers

COMPILED BY WM

DATUM _Geodetic DATE 20,05.04 - 20.05.04 CHECKEDBY ___ 4L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 [RESISTANCE PLOT psrc | MATORAL ~ | REMARks
E 2 O g MaISTURE mar| = F &
5 o |<8| @ 20 40 60 80 100 o coNTeNT O
= i wlzg| z e wp w wi | 58 | cransie
ELEV DESCRIPTION e E 2[23| B |SHEARSTRENGTHKPa ———— O DISTRIBUTION
DEPTH <{31 7| 5|33| < |0 UNCONFINED  + FIELDVANE y )
E z 2| O] @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© w 20 40 & 80 100 20 40 60 kwm? [GrR sa 81 oL

VY TJOPSOIL

T

0.1

PROBABLE BEDROCK OR
BOULDER.

DRY UPON COMPLETION.

END OF BOREHOLE AT 0.05 m.
AUGER REFUSAL AT 0.05 m ON

BOREHOLE OPEN TO 0.05 m AND

+3, %3 Num§¢r§ refer to
Sensitivity

20
15‘?3’5 (%) STRAIN AT FAILURE




ini [
Ministry of
Transportation D D
Ontano THURBER

RECORD OF BOREHOLE No 418 W-N 20+459 CL 1 0F 1 METRIC

W.P. 759-93-00 LOCATION 418 W-N Ramp, ST. 20+459, CL ORIGINATED BY _MF

HWY 11 BOREHOLE TYPE __Solid Stem Augers COMPILED BY SS

DATUM _Geodetic DATE 13.11.03 - 13.11.03 CHECKED BY JL

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES
RESISTANCE PLOT & pLasTic | NATURAL Laun

MOISTURE
20 40 60 80 100 UM onmenr ST &
! ! : ; wp w Wi GRAIN SIZE

|
SHEAR STRENGTH kPa RS N DISTRIBUTION
O UNCONFINED ~ + FIELD VANE %)

Y
@ QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
20 40 60 80 100 20 40 60 wm3 lor sA 81 L

REMARKS

UNIT
WEIGHT

ELEV
DEPTH DESCRIPTION

STRAT PLOT
NUMBER
TYPE
"N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

00

i
1

PEAT, fibrous
Dark Brown
Silty SAND, fine grained, some topsoil
inclusion

Very Loose to Very Dense

Brown

Wet

0.1

2| 85 | 60 o 0 63 36
(SHCL)

K

1.5 Sandy SILT, trace clay, occasional
sand lenses

Dense 3| 88 33 o
Brown
Wet

ONTMT4 418HWY 124.GPJ  18/08/04

2.2 Clayey SILT, trace sand, occasional
brown sand lenses

Stiff to Very Stiff 4188 ! 13 iH o 0 8 64 28
Grey
Wet

4.1 END OF BOREHOLE AT 4.11 m.
AUGER REFUSAL AT 4.11 mON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 4.11 m AND
WATER LEVEL AT 1.22 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

: :

+ 3 3. Numbers refer to

20
Sensilivity 15%‘5 (%) STRAIN AT FAILURE



19/12/04

ONTMT4 418HWY 124.GPJ

Ministry of D
Transporiation D D
Ontario THURBER
RECORD OF BOREHOLE No 418 E-N 20+694 CL 1 0F 1 METRIC
G.W.P. _ 759-93-00 LOCATION 418 E-N Ramp, ST. 20+694, CL ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS -
DATUM _Geodetic DATE 28.10.03 - 28.10.03 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - W |RESISTANCE PLOT — NATURAL ! - REMARKS
w < PLASTIC Liauio
=] S ———— s MOISTURE i - I &
= wl<2l 3 20 40 60 80 100 L CONTENT 0
Ol wlzg2 2 ! : : ; L wp w we| 32 | oRraNsiZE
ELEV oY w 3 S 5| 2 [SHEARSTRENGTH kPa P — DISTRIBUTION
DEPTH DESCRIPTION sz & | § 32| < |o unconFnen  + FELDVANE . ¥ )
£l= Z2|xO| L |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© w 20 40 &0 80 100 20 40 &0 kNm3 |GR SA SI CL
00| sandyToOPSOIL ~
02 Brown o
i SAND, fine grained, trace gravel
Dense
Brown
Moist
1 S8s 33 o
1.5 SAND and layers of grey silly clay
Dense
Brown 2 SS 36
Moist
2.2 END OF BOREHOLE AT 2.24m.
AUGER REFUSAL AT 2.24 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 2.24 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
-3 % 3. Numbers referto 2

o 1535
Sensitivity 0

(%) STRAIN AT FAILURE




18/09/04

ONTMT4 418HWY 124.GPJ

1l\_Ainislry ofl DDD
ransportation
Ontario HURBER
RECORD OF BOREHOLE No 418 E-N 204725 R24 1 0F 1 METRIC
WP.  759.93-00 LOCATION 418 W-N Ramp, ST. 204725, O/S 24R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penelration Test (DCPT) COMPILED BY SS
DATUM _Geadetic DATE 29.10.03 - 29.10.03 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i Y [RESISTANCEPLOT — wre Wb b REMARKS
24 T QISTURE - I
5 A EE 3 20 40 60 80 100 ™ ower 7| 5 o GRAﬁS]ZE
Sl w bt = 1 I 1 { 1 we w wi =) |
ELEV DESCRIPTION &l g Jlgs 8 [SHEAR STRENGTH kPa = | pisTRIBUTION
DEPTH SCRIPTIO <131 7| 3|33 £ |0 UNCONFINED  + FIELDVANE v %)
El= Z2|2O] U |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 8O 100 20 40 60 wm3 |GrR sA st CL
0.0 DCPT from surface.
38/  CONE BOUCING AND REFUSAL AT
3.81 m ON PROBABLE BEDROCK
OR BOULDER.
END OF DCPT AT 3.81m.
3 20
3 %3 Numbers refer to 1555

Sensitivily 4

(%) STRAIN AT FAILURE




19/12/04

ONTMT4 418HWY 124.GPJ

Ministry of D
Transporiation D D

Ontario HURBER

RECORD OF BOREHOLE No 418 E-N 20+739 CL 1 OF 1 METRIC
G.W.P,  759-93-00 LOCATION . 418 E-N Ramp, ST. 20+739, CL ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ss
DATUM Geodelic DATE 28.10.03 - 28.10.03 CHECKED BY ____JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P Y |RESISTANCE PLOT = NATURAL - REMARKS
w ey < - PLASTIC MOISTURE Liouip T
= <z| 8 20 40 80 80 100 L cowrest M7 S @ &
0| x g1zl 2 T we w we| 30 | oramsize
ELEV L u g 2 25 g SHEAR STRENGTH kPa — D DISTRIBUTION
DEPTH DESCRIPTION SIS F | 5|28| = |o unconmineD  + FIELDVANE ] v )
£z 2] C| L je QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kvm? |GR sA SI cL
0.0 PEAT, fibrous NAA
Dark A
Very Loose A
Ty LA
Wel AN
LA
AAAS
L_AA]
thin layers of silly sand or sand AN
A S8 0 No Recovery in
A SS#1
A
AAS
AN o
1.7 SAND, fine grained 2 ss 2
Grey
Very Loose
Wet
becoming brown at 1.98 m z
3.1 SILT, some clay, trace sand o
Stiff 3| ss 9 o 0 6 78 186
Brown
Wet

4.0 END OF BOREHOLE AT 3.96m.
AUGER REFUSAL AT 3.96 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.96 m AND
WATER LEVEL AT 2.44 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

20
+3 x 3, Numbers refer to . 15h5

Sensitivity S (%) STRAIN AT FAILURE



19/12/04

ONTMT4 418HWY 124.GPJ

Ontario

Ministry of
Transporiation

—
[0

THURBER

HWY

G.W.p.

753-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 E-N 20+750 L1.5 1 OF 1

LOCATION

418 E-N Ramp, ST. 20+750, O/S L1.5

METRIC

ORIGINATED BY DP__

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY

28.10.03 - 28.10.03

CHECKED BY

SOIL PROFILE

SAMPLES

ELEV

DEPTH

DESCRIPTION

NUMBER

TYPE

“N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT ——.

~\
40 60 80

20 100

1
SHEAR STRENGTH kPa
© UNCONFINED t
® QUICK TRIAXIAL
20 40 60

X LABVANE
80 100

FIELD VANE

PLASTIC
LT

we

I e

WATER CONTENT (%)

20

NATURAL

MOISTURE

CONTENT
w

40

REMARKS
&
GRAIN SIZE
DISTRIBUTION
Y (%)

Liouip
LiMIT

UNIT
WEIGHT

WL

60

kN/m3 |GR SA sl cL

0.0

PEAT, fibrous

Dark Brown to Black
Very Loose

Wet

some layers of silly sand

SAND, fine grained, trace organics
Grey

Very Loose

Wet

KRR sareor

SS

/

Sandy SILT
Grey

Loose

\Wet

SILT, some clay, lrace sand
Soft to Very Stiff

Grey to Brown

Wet

SS

SS

SS

>>

0 2 82 15

4.4

END OF BOREHOLE AT 4.42 m.
AUGER REFUSAL AT 4.42 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 4.42 m AND
WATER LEVEL AT 3.96 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

- 3

X

3.

20
Numbers refer to 15655
10

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/09/04

Ontario

Ministry of
Transporiation

—
[

THURBER

W.P.
HWY

758-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 E-N 20+802 CL

LOCATION

418 E-N Ramp, ST. 20+802, CL

10F2

METRIC

ORIGINATED BY MF

BOREHOLE TYPE _ Solid Stem Augers

DATE

COMPILED BY ss

18.11.03 - 18.11.03

CHECKEDBY o

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRATPLOT

NUMBER

TYPE

“N" VALUES

GROUND WATER
CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT
20

40 60 80

100
i

|
SHEAR STRENGTH kPa
O UNCONFINED
@ QUICK TRIAXIAL

20 40 60 80

+ FIELD VANE
X LAB VANE

100

NATURAL
MOISTURE
CONTENT

PLASTIC
LIMT

wp w

20 40

—_—0———i

WATER CONTENT (%)

REMARKS

&
GRAIN SIZE
DISTRIBUTION
Y (%)

LiQuiD
LiMIT

WL

UNIT
WEIGHT

60

kwm3 [GR sA s cL

0.0
0.1

TOPSOIL
Dark Brown
Silty SAND, fine grained, some
organics

0.7

Very Loose
Reddish Brown
Moist

—

/

SAND, fine to medium grained, trace
silt
Compact

g
Wet

SS

w

SS

28

/

Sandy SILT, some clay, some silt
lenses

Compact to Very Locse

Grey

Wet

SS

Ss

29

Clayey SILT, trace sand
Soft

Grey

Wel

brown medium grained sand layer

SS

SS

6.1

SILT, some clay, trace sand
Firm
Grey
Wet

Ss

7.2

Silty SAND, fine grained, some
gravel, some cobbles

Compact

Brown

Wet

Ss

S3

B80S

0 9 69 22

12 82 26

(Sl+CL)

9.2

END OF BOREHOLE AT 9.22m.
BOREHOLE OPEN TO 7.62 m AND
WATER LEVEL AT 1.22 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH

.076

Continued Next Page

3

, X

3.

Numbers refer o
Sensilivity

20
195 (%) STRAIN AT FAILURE



ONTMT4 418HWY 124.GPJ 18/09/04

Ministry of
Transporiation

J—
[0

Ontario THUREER
RECORD OF BOREHOLE No 418 E-N 20+802 CL 20F2 METRIC
WP, 755.93.00 LOCATION 418 E-N Ramp, ST, 20+802, CL ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 18.11.03 - 18.11.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT - NATURAL ous . REMARKS
[2]) RE +~ T
- wlczl 9 20 40 60 8 100 | Comm | 58 &
Ol wl= g = ) h | ! ) wp w w | 2 g GRAIN SIZE
ELEV z u g ; 25| 2 [SHEARSTRENGTHkPa PSS DISTRIBUTION
DEPTH DESCRIPTION <13 £ | 5[538| £ |o unconemen  + FIELDVANE . Y )
Eiz Z2|29]| @ |e QUCKTRAXAL X LABVANE | WATERCONTENT (%)
@ © o 20 40 B0 80 100 20 40 60 wwm? [GrR sA s cL
DRILL CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
TR Sensitvity 15®5 (%) STRAIN AT FAILURE




18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 E-N 20+825 R20 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 E-N Ramp, ST. 20+825, O/S 20R ORIGINATED BY MF
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodetic DATE 18.11.03 - 18.11,03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o U_,J RESISTANCE PLOT NATURAL REMARKS
E 175} < PLASTIC MOISTURE LQuio — E
= ol<Z2] & 20 40 60 80 100 '™ conens M| 53 &
Ol wlz2] S : ! ! L L we w wi| 52 | GRANSIZE
ELEV ElE| £ | 2|28]| 2 [SHEARSTRENGTHKPa A A— DISTRIBUTION
DEPTH DESCRIPTION 231 2] 5[833]| = [o unconrined  + FIELDVANE ¥ )
| ZiZC| @ |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
o L 20 40 60 80 100 20 40 60 knm3 |GR sA SI CL
0.0 DCPT from surface. \
7.6 END OF DCPT AT 7.62m.

4

3

X

3.

Numbers refer to
Sensitivity

20
1595 (%) STRAIN AT FAILURE.




ONTMT4 418HWY 124.GPJ 21/09/04

Ontario

Ministry of
Transportation

—
[0

THURBER

W.P.
HWY

758-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 E-N 20+850 CL

LOCATION

418 E-N Ramp, ST. 20+850, CL

10F 1

METRIC

ORIGINATED BY _MF

BOREHOLE TYPE _ Solid Stem Augers

COMPILED BY

DATE

18.11.03 - 18.11.03

CHECKED BY

Ss

JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 &0 80

1 i i 1

100
1

STRAT PLOT
NUMBER
YPE
“N"VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

@ QUICKTRIAXIAL X LABVANE
20 40 €0 80 100

PLASTIC
LinT

wp

HATURAL
MQISTURE
CONTENT
w

LiQuip
s

WL

t—o—i

WATER CONTENT (%)

20

40

60

UNIT
WEIGHT

kN/m 3

GR SA 8l

REMARKS

&

GRAIN SIZE
DISTRIBUTION

(%)

CL

Q.8

TOPSOIL
\Dark Brown

Silty SAND, fine grained, some topsoil
Loose
Reddish Brown o Grey

0.8

Wet

1
1

SS

w

Sandy SILT, fine grained, trace clay
Dense
Grey

Wet

Silly SAND, some grey silt lenses
Dense lo Compact

Brown

Wet

Compact

42

3.1

SILT, some cfay, some sand
Stiff to Firm

Grey

Wet

occasional sand lenses

0

0

36 60 5

13 71 16

586

END OF BOREHOLE AT 5.64 m.
AUGER REFUSAL AT 5.64 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.83 m AND
WATER LEVEL AT 1.83 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+3 %3,

Numbers refer to
Sensitivity

20
165 (%) STRAIN AT FAILURE




1812/04

ONTMT4 418HWY124-.GPJ

Ontario

Ministry of
Transporiation

—
[0

T™HuRBER

W.P.
HWY

758-83-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 E-N 20+900 CL

LOCATION

418 E-N Ramp, ST. 20+800, CL

10F1

METRIC

ORIGINATEDBY sL

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY SS

15.12.03 - 15.12.03

CHECKEDBY __AEG

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

NUMBER
TYPE
“N" VALUES

20 40

DYNAMIC CONE PENETRATION
RESISTANCE PLOT ~——..

NATURAL
MOISTURE
CONTENT

PLASTIC
LT

60 80

100
1

1 i
SHEAR STRENG
O UNCONFINED

GROUND WATER
CONDITIONS
ELEVATION SCALE

20 40

@ QUICK TRIAXIAL X LABVANE

wp w

TH kPa
+ FIELD VANE

&0 80 100 20 40

0

WATER CONTENT (%) Y

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

Liquip
LT

UNIT
WEIGHT

Wi

60 kN/m3 [GR SA SI CL

0.0

PEAT, fibrous
Dark Brown to Black

CEEELLED smareor

0.7

Silty SAND
Loose
Grey

Wet

Clayey SILT, trace sand
Soft

Grey

Wet

2.2

Sandy SILT, trace clay, trace gravel
Compact

Brown

Wet

0 2 72 2

3.1

END OF BOREHOLE AT 3.10 m.
AUGER REFUSAL AT 3,10 m ON
PROBABLE BEDROCK OR
B8OULDER.

BOREHOLE OPEN TO 2.18 m AND
WATER LEVEL AT 1.68 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

i
|

Numbers refer to
Sensilivity

20
1585 (o) STRAIN AT FAILURE




ONTMT4 418HWY124-1.GPJ 22/09/04

Ministry of L
Transponalion D D
Ontario TuReER
RECORD OF BOREHOLE No 418 E-N 20+925 R21 1 0F 1 METRIC
W.P. 759-93-00 LOCATION 418 E-N Ramp, ST. 20+925, 0/S 21R ORIGINATED BY _sL
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers COMPILEDBY __ss
DATUM _Geodetic DATE 15.12.03 - 15.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT e NATURAL I REMARKS
E %) < = PLASTIC [ TURE LiQuio - T A
= wl<Z2l 3 20 40 60 80 100 ™"  comew M7 5O
(—3_' Y wl= g = ) ) N I { wp w Wy ] g GRAIN SIZE
ELEV ElE| & | 3|2g| 2 [SHEARSTRENGTHKPa L S DISTRIBUTION
DEPTH DESCRIPTION S121 7| 5|33 5 [o unconeneo  + FELDVANE ] v )
£z 29| L |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kwm3 16R sA s cL
0.0 PEAT, fibrous A
0.2 Dark Brown to Black
SAND, trace silt
Compact
Brown
Wel
1185 | 20 o
2188 14| ¥ o
some silt to sitty, trace gravel
Very Dense
3] ss | su o
25|  END OF BOREHOLE AT 2.49 m. 0.15

AUGER REFUSAL AT 2.49 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 2.34 m AND
WATER LEVEL AT 1.85 m.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

+ 3 3. Numbers refer to
T - v
Sensitivity

20
‘5%5 (%) STRAIN AT FAILURE




19/12/04

ONTMT4 418HWY124-.GPJ

Ministry of L
Transporiation D D

Ontario HURBER
RECORD OF BOREHOLE No 418 E-N 20+950 CL. 1 OF 1 METRIC
W.P. 759-93-00 ) LOCATION 418 E-N Ramp, ST. 20+950, CL L ORIGINATED BY _SL _
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ss _
DATUM _Geodelic DATE 15.12.03 - 15.12.03 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT — NATURAL . REMARKS
E %) < - PLASTIC 0 e vevo | T
= T 20 40 60 80 100 Lt content  M™MT] S O &
Ol w2t z ! L L ) L wp w wi ::u;J GRAIN SIZE
ELEV DESCRIPTION = & 2183 & |SHEARSTRENGTHkPa e O DISTRIBUTION
DEPTH ESCRIP S13/ 7| 5|338| 5 |o unconrmep  + FEELDVANE ] y )
E z 2|2 ©O| U [e QUCKTRIAXIAL X LABVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 60 wwm3 |GR sA s oL
0.0 PEAT, fibrous A
011 \Dark Brown fo Black »
SAND, trace silt, trace gravel
Compacl
Brown
Wet
1188 19| @ o
14 Silty SAND
Compact
Brown ‘12| ss| 18
Wet
23 SHLT, trace clay, trace sand
Compact 3| ss 10 d
Brown
Wet
4185 | 9 o 0 4 8 10
51 8s | 20 g
sandy, trace gravel

5.4 END OF BOREHOLE AT 5.41 m,
AUGER REFUSAL AT 541 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.81 m AND
WATER LEVEL AT 1.12 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

20
+3 3., Numbers refer to 1535
10

Sensilivity (%) STRAIN AT FAILURE



THURBGSD 418HWY 124.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE C1
GRAIN SIZE DISTRIBUTION
Sand
Size of openings, inches U.S.S. Sieve size, meshes/inch
& Al ¥ e 1 3(4» ‘/?-3(- 3 4 810 16 30 40 5060 100 200
e
\ 4
90 (
b
00 AN
. \
g
E 60
: ik
w
Z
T 50
|_
Zz
g I\
& 40 .\
wi
a
30
20 k
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
coBBLE| COARSE FINE COARSE JMED[UM! FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 E-S20+600CL 1.07
B 418 E-S20+775CL 2.59
A 418 E-S 20+875 R1.5 2.59
* 418 N-E 20+575 R2.5 1.83
pate December 2004 D D Prep'd ... WM
Project ../99-93-00 Chkd. ........ JL. .

THURBER




Hwy 11 Four Laning

2
GRAIN SIZE DISTRIBUTION FIGURE ©

THURBGSD 418HWY 124.GPJ 19/12/04

Sand and Silt

Size of openings, inches U.S.S. Sieve size, meshes/inch
8 4 3 U r K5 112-31- 3 4 B0 16 30 40 5060 100 200
100 T Ee : [
f f t\tﬂ\g{ W 1
90
80 \
70
e
E 60
o
8]
pd
w50
-
pd
EJJ 40
i R
a e,
30
20 F
10 \‘;t\&
e
ol
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE ]MEDIUMT FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 N-E 20+737.5122 1.83
® 418 N-E 20+312.5CL 2.59
.December 2004 D D Prepd . WM
Project ..799-93-00 Chkd JL

THURBER




THURBGSD 418HWY 124.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE C3
GRAIN SIZE DISTRIBUTION
Silty Sand
Size of openings, inches U.S.S. Sieve size, meshesfinch
& 4l 3 111/2- ” Fye 1/2-315- 3 4 =§;o 16 30 40 5080 100 200
100 = ﬁ:sg
N
90 ™ \'\\
A=l
80 <@
N
70
: 4
£ 60
: \
Ul
pd
L 50
l_
p=d
8 |
o 0 \
3]
o
30
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE IVEDIUM| FINE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 E-N 20+802CL 7.92
418 N-E 20+450 L22 0.97
A 418 W-N20+459 CL 1.07
* 418 W-S 20+225CL 1.83
Date  December 2004 D D Prep'd ..... WM
Project 759'93‘00 Chkd JL

THURBER




THURBGSD 418HWY 124.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE C4
GRAIN SIZE DISTRIBUTION
Sandy Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
o0 & 4}14. 3 1]'7- 1‘~ 3{4. 23_1 _‘ 810 16 * ;8;- £o;ot 100 200
*f\
90 \«
80 \
70
2
E 60 &
o
LLI
Z &¢
T 50
; N
LLI
% 40 M\
& N
30 \ <
20 &\&&
10 T ’
o} H
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE MEDIUM1 FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 E-N 20+850CL 1.07
® 418 E-S 20+537.5CL 1.07
A 418 E-S 20+850 L33.1 2.59
Date  December 2004 D D Prep'd ..... WM
Project . 799:93-00 Chkd. ....... JL.

THURBER




THURBGSD 418HWY 124.GPJ 12/01/05

Hwy 11 Four Laning

FIGURE C5
GRAIN SIZE DISTRIBUTION
Clayey Silt
Size of openings, inches U.S.5. Sieve size, meshes/inch
& 4,‘«- 3 1!1/2- ” 354- 1/?-3?5- 3 4 810 18 30 40 5060 100 200
100 r#&i_ﬁ
90 N
N
80
70
2 )
£ 60
[od
L
uz_ 50 %
'_
. il
Q 40 nir\
x
i % x
o
30 A &
20 \
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |MED!UM| FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418E-N20+739CL 3.35
X 418 E-N 20+750L1.5 3.96
A 418 E-S20+8521.32 4.88
Date January 2005 D D Prep'd ... WM.
Project . 799-93-00 . Chkd. .....SMS

THURBER




THURBGSD 41BHWY124-1.GPJ 12/01/05

Hwy 11 Four Laning

FIGURE Co
GRAIN SIZE DISTRIBUTION
Clayey Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4l 3 Mo 1" % T3 3 4 810 16 30 40 5060 100 200
100 L J, 1 L 1 . (H 1 ,u‘ ' Ei
90 \
80 ki
70
Z
£ 60
o p
i
z
T 50
}__
e
: \
S 40 \
o
o
30
Vi
20 ’JXH ]
\‘:‘ .
- N m\v
10 N‘
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE |  FINE COARSE | MEDIUM|  FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 E-N20+950CL 3.35
B 418 E-S20+700CL 4.88
A 418 E-S20+725CL 4.88
Date .January 2005 . . D D Prep'd ..... WM.
Project .799-93-00 Chkd. ...... SMS. .

THURBER




THURBGSD 418HWY 124.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE C7
GRAIN SIZE DISTRIBUTION
Silt, some clay to clayey, some sand to sandy
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4l & e r ETS ‘?-%- 3 4 810 16 30 40 5060 100 200
100 I L %_ ? ‘Jf L F K L
90
d
80 o —
'\ \n\
70 ~
:
60
NG
i 50
N
O 40
i A\ aq
: MY
30
)
20
N T
10 \T\Q
0 |
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM|  FiNE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 E-S20+550CL 1.83
® 418 E-S 20+637.5 R18 1.07
A 418 E-S20+825CL 2.44
Date .December 2004 D D Prepd ... WM. .
Project ../59-93-00 Chkd JL

THURBER




THURBGSD 418HWY 124.GPJ 19/12/04

Hwy 11 Four Laning

FIGURE C8
GRAIN SIZE DISTRIBUTION
Silt, some clay to clayey, some sand to sandy
Size of openings. inches U.S.S. Sieve size, meshesfinch
. & 4:'4- 3 111@- v 3(4. 1/i;3{5- ?; 4‘\ 810 16 ‘ =3; 40 5%;‘ 00 200
. “\f §.§
90 T A
T \\ \\'ir\
. NN
NI\ ’\
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£ e f\
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2 5 Al
L )
o w&. M
i N
w Xl
. e
: 8
X
10 ~e
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
coppLe| COARSE |  FmE coarse | meDim|  Fine SILT and CLAY
size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 E-S20+925CL 3.35
X 418 W-N 20+112.5CL 4.88
A 418 W-S20+225CL 4.88
* 418 W-S 20+250 R13 2.59
® 418 W-820+275CL 2.59
Date December 2004 D D Prep'd ..... WM
Project . 7959-93-00 Chkd. ... JLo.

THURBER




Hwy 11 Four Laning

THURBGSD 418HWY 124.GPJ 20/12/04

FIGURE C9
GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay
Size of openings, inches U.S.S. Sieve size, meshes/inch
6" 4l 3 1[‘/2- 1" 3 1?-%- 3 4 810 16 30 40 5060 100 200
100 [ —T TR T = "IEEQE' : m
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Z
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- \
Z
o) \
Eﬁ 40 : \Q
o
30 \)
20 \&\Q§
10
0 ‘
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE lMEDIUM‘ FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 E-N 20+802CL 3.35.
® 418 E-S 20+537.5CL 3.35
A 418 E-S20+550 CL 4.88
* 418 E-S 20+570 L18 1.83
© 418 E-S20+600 CL 1.83
¢ 418 E-S 20+612.5L15 1.07
Date December 2004 j D | prepid . WM
Project . 759-93-00 Chkd JL

THURBER




THURBGSD 418HWY 124.GPJ 20/12/04

Hwy 11 Four Laning

FIGURE C10
GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4}4,~ 3" 1j/2- I 3/ 1/(2-3{5- 3 4 810 16 30 40 5060 100 200
100 4—?%\ +
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L
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100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE ‘MEDIUM\ FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 E-S20+650CL 1.07
& 418 E-S20+650 CL 2.59
4 418 E-S20+692 R25 2.59
* 418 E-S20+775CL 4.88
© 418 E-S20+925CL 7.92
@ 418 N-E 20+625 R1.5 2.59
pate .December 2004 D D Prepd . WM
Project . 159-93-00 Chkd. ......JdL . .

THURBER




THURBGSD 418BHWY 124.GPJ 20112/04

Hwy 11 Four Laning

FIGURE C11
GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay
Size of openings, inches U.S.S. Sieve size. meshes/inch
& A 3 o v Hy ¥y 3 4 810 18 30 40 5080 100 200
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100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE J FINE COARSE lMEDlUM‘ FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 N-E 20+737.5L22 3.35
T 418 N-E 20+750 CL  2.59
A 418 N-E 20+762.5CL 2.59
* 418 N-E 20+800 CL 2.59
® 418 W-N 20+112.5 CL 2.59
<& 418 W-N 20+459 CL  2.59
pate December 2004 D D prepd .. WM.
Project ./59-93-00 Chid. ... JLo

THURBER




THURBGSD 418HWY 124.GPJ 20/12/04

Hwy 11 Four Laning

FIGURE C12
GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay
Size of openings, inches US.S. Sieve swe, meshesfinch
& 4l 3 o 1" @’4- 1/2.315- 3 4 810 16 30 40 5060 100 200
100 i-zg‘a% -$
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0 t 1 i !
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE ]MEDIUM] FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 W-S20+275CL 4.88
® 418 W-S20+325CL 3.35
Date .December 2004 D D Prep'd ... WM.
Project . 7959-93-00 Chkd. . ... JL. .

THURBER




Hwy 11 Four Laning

THURBGSD 418HWY124-1.GPJ 20/12/04

FIGURE C13
GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay
Size of openings. inches U.S.S. Sieve size, meshesfinch
3 4,‘“' 3" 1]/2- 1 314- ‘;2-3{8- 3 4 810 16 30 40 5060 100 200
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100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE coarse | meowm|  Fine SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 9+862.5 R43.5 6.40
® 418 E-N 20+900CL 1.83
A 418 E-S20+700CL 1.83
* 418 E-S20+725CL 259
Date December 2004 D D Prepd ... WM
Project .759-93-00 Chkd. ...... .. JLoo

THURBER




THURBGSD 418HWY124-1.GPJ 20/12/04

Hwy 11 Four Laning

FIGURE C14
GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay
Size of openings, inches U.S.S. Sieve size, meshes/inch
& a3 1’1/2‘ T 3/‘4. 1,{2.%.- i:i_ _igl 30 40 5060 100 200
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GRAIN SIZE, mm
COBBLE COARSE FINE COARSE } MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
& 418 N-E20+675CL 4.80
® 418 N-E 20+712.5CL 3.35
A 418 N-E20+725CL 2.59
* 418 N-E 20+912.5CL 6.40
pate .December 2004 D D Prepd ... WM .
Project . 799-93-00 Chkd. .. JLo

THURBER




THURBALT 418RWY 124.GPJ 20/12/04

Hwy 11 Four Laning

FIGURE C15
ATTERBERG LIMITS TEST RESULTS

60
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50 _—
40 /
" . 7
a) Cl S
pd S\S
S )
5 30 .
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7 cL
20 // .
10 // |
cL o
CL-ML o) ~ MI-O MH-OH
ML b ¢ oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 4183 E-N20+802CL 3.35
X 418 E-N 20+850 CL 3.35
& 418 W-N 20+112.5CL 2.59
* 418 W-N 20+459 CL 2.59
® 418 W-§20+275 CL 4.88
T 418 W-S20+325CL  3.35
Date . December 2004 D D Prepd .. . WM
Project . 759-93-00 Chkd. .. .JL

THURBER




Hwy 11 Four Laning

ATTERBERG LIMITS TEST RESULTS | | oorE ¢

THURBALT 418HWY 124.GPJ 20/12/04

60
CH

50

. | o

Cl @@

30

PLASTICITY INDEX

CL

20 A

//

&
-3
CL-ML .8 MI-Ol MH-OH

ML oL

10

0 10 20 30 40 50 60 70 80
LIQUID LIMIT

SYMBOL BH DEPTH (m) ELEV. (m)

® 418 E-S 20+537.5CL 3.35
418 E-S 20+550 CL  4.88
418 E-S 20+570 L18  1.83
418 E-S 20+575CL  2.59
418 E-S 20+600 CL  1.83

418 E-S 20+612.5L15 2.59

LS IROND SN -2 =

pate . December 2004 D D Prepd ... WM.
Project . 759-93-00 Chkd JL

THURBER




THURBALT 418HWY 124.GPJ 20/12/04

ATTERBERG LIMITS TEST RESULTS

Hwy 11 Four Laning FIGURE C17

PLASTICITY INDEX

60
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Cl $<’/
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W
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cL
20 //
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cL X
CL-ML Qi/ MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418E-S20+650CL 2.59
418 E-S 20+692 R25 2.58
A 418 E-S20+725CL 2.59
* 418 E-S20+775CL 4.88
© 418 E-S20+925CL 792
.December 2004, D D Prepd ... WM
.759-93-00 Chkd JL

THURBER




Hwy 11 Four Laning

ATTERBERG LIMITS TEST RESULTS | | 0URE ©18

THURBALT 418HWY 124.GPJ 20/12/04

60
CH
50
40 f—— /
X . -
Cl
: g
-
5 »
=
2
2 cL
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10 e /
CcL - *A
CL-ML / MI-Ol MH-OH
ML %L
0
0 10 20 30 40 50 50 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 N-E 20+625 R1.5 2.59
® 418 N-E 20+737.5L22 3.35
A 418 N-E 20+750 CL 2.59
* 418 N-E 20+7625CL 2.59
Date  [December 2004 D D Prep'd ..... WM
Project .759-93-00 Chkd. ...... . JLo

THURBER




Hwy 11 Four Laning

FIGURE C19
ATTERBERG LIMITS TEST RESULTS

PLASTICITY INDEX

THURBALT 418HWY124-|.GPJ 20/12/04
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cL e
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&
ML OL

0 10 20 30 40 50 60 70 80
LIQUID LIMIT

SYMBOL BH DEPTH (m) ELEV. (m)

418 N-E 20+675 CL  4.80
418 N-E 20+712.5CL 2.59
418 N-E 20+7125CL 3.35

418 N-E 20+725CL  2.59
418 N-E 20+912.5 CL 6.40

©* P MHS

THURBER




370

365

355

350

418 N—E 20+450 L22

SANDY TOPSOIL
Very lLoose

SILTY SAND
Very Dense

418 N-E 20+475 CL
2

57
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18 N-W_20+525-6—

EXISTING GROUND

SURFACE

> S

— BN RAMP N—-W

©

PROFILE N—E RAMP

HOR: 5 o 10 20m
oot —b

o |
—1 T U 1
VERT:1.25 O 2.5 5m

PROPOSED
RAMP GRADE

418 N—E 204575 R2.5

418 N-E 20+625,R1.5
©

SAND

" SOME GRAVEL
Loose to Compact

e
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-
e
//
,/'/
s
=
o ®

e
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o -
S
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()]

O
o)
N
~ o
=z

S

T

~-37Q

360

418 N—E 20+675,CL
L 3
PEAT

Fibrous

SANDY SILT
Compact

355

AL
1+ TCLAYEY SILT
“to Silt and Cla

L Firm tos

L

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11
CONT No
GWP No759-93-00

370

370
\_PROPOSED
RAMP GRADE
418 N-W 20+542 126
418 N—W 20+486 R2.5 A 2

EXISTING _GROUND
SURFACE

SAND////A/R

355

365

360

I3
SAND 355

TRACE to SOME GRAVEL
Very Dense

SOME SILT
Compact

PROFILE N-W RAMP

HOR: 5 4 1? 20m

DRAWING NOYT TO 8E SCALED

HWY 124 INTERCHANGE
N-E & N—W RAMPS CENTRELINE
STATIONS 20+450 TO 20+675
STATIONS 20+486 TO 20+542

SHEET
N—-E :
N-W :

BOREHOLE LOCATIONS AND _SOIL STRATA

RMarshall
RMackiin
RMonaghan

CONSULTING ENGINEERS + SURVEYORS * PLANNERS

THURBER

[
THURBER ENGINEERING LTD.

STRONG
TOWNSHIP

KEYPLAN

LEGEND

’ Bore Hole

-$- Dynamic Cone Penetrotion Test (cone)
-@- Bore Hole & Cone

Blows/0.3m (Std pen Test, 475J/blow)
Blows/0.3m (60" Cone, 475J/blow)
Pressure, Hydraulic

WL in Piezometer ot Time of
investigation (Date)

Head Artesian Water

T Piezometer

%

WL in Open Borehole Upon Completion

of Drilling
a0% Rock Quality Designation (RQD)
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Investigation (Date)
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s S:m + WL in Open Borehole Upon Completion
of Drilling
90% Rock Quality Designation (RQD)
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N Blows/0.3m (Std pen Test, 475J/blow)
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PH Pressure, Hydraulic

= WL in Piezameter at Time of
Investigation (Date)
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WL in Open Borehole Upon Completian

of Drilling

90% Rock Quality Designation (RQD)

A/R Auger Refusal

C/R Cone Refusal

NO sTaTion | OFFSET FROM
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418 £-S 204925 CL 20+925 0
418 S-S 20+862.5 CL 204862.5 0
— NOTE—

The boundaries between soil strata have been
established only ot Bore Hole locations. Between
Bore Holes the boundaries are assumed from
geological evidence,
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Highway 124

THURBER



ONTMT4 41BHWY 124.GPJ 21/12/04

Ministry of A
Transportation D D

Onlario THURBER
RECORD OF BOREHOLE No 418 9+105 CL 10F 1 METRIC
G.W.P.  759-93-00 LOCATION 418 Hwy 124, 9+105 CL ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 29.02.04 - 29.02.04 CHECKEDBY ___ J.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT —-_. NATURAL £ | REMARKS
'H_J 7] S TTTee—— pLASTIC MQISTURE u r:m - I &
5 n | < % 2] 20 40 60 80 100 L CONTENT - z 9
Sl a|z=21 z ! h ! : L we w W DugJ GRAIN SIZE
ELEV DESCR o & 2123| S [SHEARSTRENGTHkPa R S — DISTRIBUTION
DEPTH ESCRIPTION <13 7| $|1522| & |o UNCONFINED  + FIELDVANE v )
£iz 2 |2 a WATER CONTENT (%) °
[ z 12 O] U le QUICKTRIAXIAL X LABVANE
© o 20 40 8O 8 100 20 40 60 kN/m3 |GR SA SI CL
00, waATER S
0.1 Silty SAND, trace roollets, occasional
wood fibers - 8
Compact 11 SS 12 VA q
06 Brown
Moist
SAND, fine to coarse grained, Irace
silt
Dense . 2 SS 39 [ 0 96 4
Brown {SI+CL}
Wet

1.8 END OF BOREHOLE AT 1.79 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.57 m AND
WATER LEVEL ON 1.07 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

20
4+ ¥ « 3. Numbers refer to G5
"7 Sensitivity 155 (%) STRAIN AT FAILURE



ONTMT4 418HWY 124.GPJ 2112/04

%\_Ainis(ry of E%
ransportation
Ontario THURBER
RECORD OF BOREHOLE No 418 9+112.5 R12 10F 1 METRIC
G.W.P. 7599300 LOCATION 418 Hwy 124, 9+112.5, O/S 12R ORIGINATED BY GA B
HWY 11 BOREHOLE TYPE _Dynamic Cone Penetration Test (DCPT) COMPILED BY __ wm
DATUM _Geodelic DATE 29.02.04 - 29.02.04 CHECKED BY ____JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W IRESISTANCE PLOT = RATURAL — REMARKS
[} S PLASTIC | e Lmuu: - = A
= o |<3 & 20 40 60 80 100 b CONTENT R -0
=R i WiZEl z P —— we w wo | 5% | cramsize
ELEV DESCRIPTI & a g 2|23a| 2 [SHEARSTRENGTHKPa : DISTRIBUTION
DEPTH CRIPTION <3171 S|32] < |o UNCONFINED  + FIELDVANE v %)
14 E e > WATER CONTENT (%)
el Z2|x©| @ |e QUCKTRIAXIAL X LABVANE
© w 20 40 60 80 100 20 40 60 KN/m 3 GR SA S| CL
00 DCPT from surface. I\
—~—
|
0.8 END OF DCPT AT 0.79 m.
CONE REFUSAL ON PROBABLE
BEDROCK CR BOULDER.
20
4+ 3 3. Numbers refer lo 1585

Sensitivity

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/12/04

Ministry of D
Trans;%rla(ion D E
Ontario THURBER

RECORD OF BOREHOLE No 418 9+115 L14 10F 1 METRIC
G.W.P__ 759-93-00 LOCATION 418 Hwy 124, 9+115, O/S 14L ORIGINATED BY GA -
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WMo
DATUM _Geodetic DATE 29.02.04 - 29.02.04 CHECKEDBY ___ JL -~
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 5 RESISTANCE PLOT — NATURAL ] = REMARKS
E 1%} < e PLASTIC MOISTURE LiQUID = T
= |28 8 20 40 80 B0 100 ™7  cowewr M| 53 &
o o w 221 2z L L L : i wp w wi :Lgu GRAIN SIZE
ELEV DESCRIPTION clgi & Z|25]| 2 |[SHEARSTRENGTH kPa e DISTRIBUTION
DEPTH il < |3 ¢ > 28] < |O UNCONFINED  + FIELDVANE y %)
e z|lgo L |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m 3 {GR SA SI CL
0.0 Sandy SILT, trace rootlets, occasional
wood fibers tySs 7 d
Loose
0.5 Brown
Moist
END OF BOREHOLE AT 0.46 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.46 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
20
+3 %3, Numbers refer to p

1585
Sensitivity A

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/112/04

Ministry of —
Transportation D D
Ontario THURBER
RECORD OF BOREHOLE No 418 9+125 CL 10F 1 METRIC
G.W.P,_ 759-93-00 LOCATION 418 Hwy 124, 9+125 CL ORIGINATED BY A
HWY "o BOREHOLE TYPE _ Holiow Stem Augers .. COMPILEDBY __wM
DATUM _Geodelic DATE 29,02.04 - 29.02.04 CHECKED BY Jooo
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g § RESISTANCE PLOT —.. siasmic | NATURAL Laun — REMARKS
[%2] T MOISTURE = I
5 w3l 3 20 40 B0 80 100 | coneq M| 5O &
o wlzgl 2 L ' ! ‘ : wp w we| 22 | cramsize
ELEV DESCRIPTION &la E 21281 2 |SHEARSTRENGTHKPa - SH— DISTRIBUTION
DEPTH < 27 >|38| £ |© UNCONFINED + FIELD VANE . y %)
1= Z1Z°| U |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 60 kN/m3 IGR SA 1 CL
00 PEAT, fibraus, trace rootlets, ﬁ 4
occasional wood fibers wrary Y ss 5
0.3 Very Loose o
Dark Brown ,° o
Wet f 2 ss | s
SAND and GRAVEL, trace silt 00
08 Compact
Brown
Wet -
END OF BOREHOLE AT 0.87 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.87 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
3, 3. Numbers refer lo 153,;5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/12/04

Ontario

Ministry of
Transporlation

—
[0

THURBER

Sensitivity

(%) STRAIN AT FAILURE

RECORD OF BOREHOLE No 418 9+135R18 1 0F1 METRIC
G.W.P. 759.93-00 LOCATION 418 Hwy 124, 9+135, O/S 18R _ ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 29.02.04 - 29.02,04 CHECKED BY JL
SOIL PROFILE SAMPLES | w o |RYNAMIC SONE PENETRATION i REMARKS
['_l__] %) 2’ —>\ PLASTIC MOISTURE LIQUID - ;
= nlz2| & 20 40 60 80 100 ™7 Conrer M| 5O &
i I wizg| z 1 L 1 : : wp w wi| S | GRANSIZE
ELEV SCRIPT iia i 218a| S [SHEARSTRENGTHkPa e DISTRIBUTION
DEPTH DESCRIPTION <1z z S138| < |o UNCONFINED  + FIELD VANE . v %)
Ei= Z|ZO| @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wim3 ler sa st cL
00;  Silty SAND mixed with PEAT.
occasional rootlets, occasional wood
fibers
Loose 118 | 8 o
Brown
Moist
1.1 Silty SAND, fine grained
Loose 2|sst| 6 | _ d
Brown AV
Wet
18 END OF BOREHOLE AT 1.83 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 1.06 m AND
WATER LEVEL AT 1.06 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
| |
43 3. Numbers refer lo 15?:;5




ONTMT4 418HWY 124.GPJ  21/12/04

Ministry of
Transporiation

Ontario

—
[0

THUARREA

RECORD OF BOREHOLE No 418 9+137.5L13.5 10F1 METRIC
G.W.P. 753-93-00 LOCATION 418 Hwy 124, 9+137.5, O/S 13.5L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penefration Test (DCPT) COMPILED BY __ wM___
DATUM _Geodetic DATE 29.02.04 - 29.02.04 CHECKEDBY _ JL
SOIL PROFILE SAMPLES |, w o |BENAMIC CONE PENETRATION REMARKS
B oo £ - PLASTIC :g\;UTTJ:LE uavo | ’E
5 |2l 3 20 40 80 80 100 ™7 onrewr  WT] 5O &
9l o= g > ! L I : { we w w | 2 g GRAIN SIZE
ELEV ik ; 2(2a]| 8 [SHEARSTRENGTHEKPa R, DISTRIBUTION
DEPTH DESCRIPTION <lz 7 2 28| < |o UNCONFINED  + FIELDVANE . . %)
E z 2O L |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© o 20 40 60 8 100 20 40 80 kNnm3 1GR sA s CL

0.0 DCPT from surface.

0.2 END OF DCPT AT 0.15 m.

for 0.15 m)

Note:

meter area
- same depth to bedrock

CONE REFUSAL ON PROBABLE
BEDROCK OR BOULDER. (100 blows

- DCPT performed 6 times in 4 square

20
Numbers refer to ihos
15485

Sensitivity . 10

(%) STRAIN AT FAILURE



ONTMT4 418HWY 124.GPJ 2112/04

Ministry of
Transportation

—
0

Ontario THUREER
RECORD OF BOREHOLE No 418 9+145 CL 10OF 1 METRIC
G.W.P._ 758-93-00 LOCATION 418 Hwy 124, 9+145CL ORIGINATED BY _GA _
HwWY 1 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 29.02,04 - 29.02.04 CHECKEDBY g
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANGE PLOT — ) HATURAL Lous - REMARKS
W gy Z() T—— PLASTIC ) oisTURE o] B E &
5 wlL3| & 20 40 60 80 100 SMT onrent "1 z0
9 & wiz=gl 2 ! ! . ! ! wp w wof 3¢ GRAIN SIZE
ELEV DESCRIPTION Lle E;L; Z180| 2 |SHEARSTRENGTH kPa —— DISTRIBUTION
DEPTH <|31 & >|33| £ |o UNCONFINED -+ FIELD VANE ] y (%)
Elz 21€°| U |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
ov L 20 40 60 80 100 20 40 60 wim3 |GrR sa st cL
0.0 PEAT, fibrous, trace rootlels % )
Very Loose [y ss 2
Dark Brown
0.5 Wet
SILT and SAND, trace gravel ° 2 42 53 3
Compact
Brown 2 SS 12
Wet
1.3 END OF BOREHOLE AT 1.32 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 1.32 m AND
WATER LEVEL AT SURFACE UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
.3 o 3 Numbers refer to 154h.5

Sensitivity

b
RS ]

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/412/04

Ontario

Ministry of
Transporation

)
[0

THURBER

G.W.P,

759-93-00

HWY

11

DATUM  Geodetic

RECORD OF BOREHOLE No 418 9+160 L15

LOCATION 418 Hwy 124, 9+160, O/S 151

10F1

METRIC

ORIGINATEDBY GA

BOREHOLE TYPE _ Hollow Stem Augers

DATE _

29.02.04 - 29.02.04

_ COMPILEDBY _ wMm

CHECKED BY

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER
CONDITIONS

<

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT —..
—

80

1 ] 1 1
SHEAR STRENGTH kPa
O UNCONFINED +
@ QUICK TRIAXIAL

20 40 60

20 40 60 100
1

X LAB VANE
80 100

FIELD VANE

PLASTIC
LT

wp

S -

WATER CONTENT (%)

20

NATURAL
MOISTURE
CONTENT

w

40

REMARKS
&
GRAIN SIZE
DISTRIBUTION
Y (%)

tieuio
LM

Wi

UNIT
WEIGHT

60 kNim3 JGR SA ) CL

0.0

PEAT, fibrous

0.2

Dark Brown
Wet

SAND, fine grained, some sill, frace
gravef
Loose
Brown

1.1

Wet

SS

1.3

Silty SAND
Loose
Brown
Wet

SS

50/

END OF BOREHOLE AT 1.29 m.
AUGER REFUSAL AT 1.29 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 0.4 m AND
WATER LEVEL AT SURFACE UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

075

w3
XU

Numbers refer to

S 1545
Sensilivity

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ  21/12/04

Ministry of
Transporiation

—
103

Onlan.o THURBER
RECORD OF BOREHOLE No 418 9+189 R20 10F 1 METRIC
G.W.P,_ 759-93-00 LOCATION 418 Hwy 124, 9+189, O/S 20R ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ WM
DATUM _Geodetic DATE 29.02.04 - 29.02.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES I Llj RESISTANCE PLOT ~—_ NATURAL = REMARKS
w << — PLASTIC LiQuiD
=2 8] e i MalsTURE war|] E & &
5 |23l o 200 40 60 80 100 L content 0
Sl Wizl = 1 L ! : ! wp w wi ::g GRAIN SIZE
ELEV Elo & 2|235| & [SHEARSTRENGTHKPa S N — DISTRIBUTION
DEPTH DESCRIPTION <131 ¢ 3[33F[ T |o unconFneD  + FIELDVANE ] y )
gl= Z2|2O| @ |e QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 60 wN/m3 {GR SA SI CL
0.0 WATER
Y
03 Sandy SILT, trace rootlets
Loose
Grey 1185 8 b
Wet
12 END OF BOREHOLE AT 1.22 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.77 m AND
WATER LEVEL AT 0.31 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
43 3. Numbers refer to 1.3&,5
T Sensitivity 7S (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/12/04

Ministry of —
Transportation D [1

Ontano i
RECORD OF BOREHOLE No 418 9+203 L2 1 OF 1 METRIC
G.W.P.  758-93-00 LOCATION 418 Hwy 124, 9+203, O/S 2L ORIGINATED BY GA
HWY 11 BOREHOLE TYPE _ Hollow Slem Augers COMPILEDBY _ wM___
DATUM Geodetc DATE 25.02.04 - 29.02.04 CHECKED BY JL _
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ LS:,U RESISTANCE PLOT e pastic | NATURAL e — REMARKS
[%2] T OISTURE = I
= ” I 21 & 20 40 e0 80 100 | e | £ &
=N wizeg| z e we w we| 52 | oramsize
ELEV N Ela g 21235 2 |SHEARSTRENGTHkPa ——— DISTRIBUTION
DEPTH DESCRIPTIO <2 & | 315Z| T |o unconemeED  + FiELDVANE y %)
@ 5 1 © 2 WATER CONTENT (%) :
Sz 2|2 O] L |e QUICKTRIAXIAL X LABVANE
OV o 20 40 60 80 100 20 40 60 wm3 |Gr sa st cL
00| warter : )
MALAL
0.2 PEAT, fibrous, trace rootlets s
Very Loose A
fAAY
Dark Brown ey ss 3
Wet :f/‘
0.8 SAND and GRAVEL, trace silt B
Compact oo: o
Brown 2,0 2| 88 | TV

13l Nwat 200
END OF BOREHOLE AT 1.27 m,
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.15 m AND
WATER AT SURFACE UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

4+ 3y 3. Numbers refer to

Sensitivity

20
‘5‘%5 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/12/04

Ministry of :l
Transportalion D D
Ontario THURBER
RECORD OF BOREHOLE No 418 9+214 R14 1 OF 1 METRIC
G.W.P.__ 759-93-00 LOCATION 418 Hwy 124, 9+214, O/S 14R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY __wM
DATUM _Geodelic DATE 29.02.04 - 29.02.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 53 ; RESISTANCE PLOT - NATURAL o — REMARKS
v —_ QISTURE - T
= ol < 21 8 20 40 e0 80 100 o s o £ 5 &
ol & LiZE| z P e wp w w | 58 | oramsize
ELEV DESCRIPTION & m léi 3 % S g SHEAR STRENGTH kPa — o ; DISTRIBUTION
DEPTH |2 7 >133| £ |o unconrnep + FIELD VANE v %)
El= 2|2 9| © |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
© @ 20 40 60 80 100 20 40 60 kwm3 |GrR sa s oL
0.0 DCPT from surface.
—~
16|  ENDOFDCPT AT 1.60 m.

CONE REFUSAL ON PROBABLE
BEDROCK OR BOULDER.

4

3

. X

3.

. 20
Numbers refer. to 15485

Sensitivity . 10

(%) STRAIN AT FAILURE




ONTMT4 #18HWY 124.GPJ  21/12/04

Ontario

Ministry of
Transportation

—
[0

THURBER

GW.P.

759-93-00

HWY

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 9+215.5 L16

LOCATION

418 Hwy 124, 9+215.5, O/S 16L

10OF 1

METRIC

ORIGINATEDBY GA

BOREHOLE TYPE _ Hollow Stem Augers

DATE

COMPILED BY

29.02.04 - 29,02,04

CHECKEDBY __ J.

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

“N" VALUES

20 40
i )

DYNAMIC CONE PENETRATION
RESISTANCE PLOT —..

RATURAL
MOISTURE
CONTENT

PLASTIC
[N g

TTTee—
&0 80

100
1

O UNCONFINED

GROUND WATER
CONDITIONS
ELEVATION SCALE

20 40

<

SHEAR STRENGTH kPa

@ QUICK TRIAXIAL

wp w

+ FIELD VANE
X LAB VANE
60 80 100 20 40

. S

WATER CONTENT (%) v

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

LieuiD
(€34

UNIT
WEIGHT

WL

80 kN/m3 |GR SA sI CL

0.0

PEAT, fibrous, trace rootlets, some
wood fibers

0.3

Very Loose
Dark Brown
Wet

SS

N

f

SAND, some silt, trace rootlets
Very Loose
Brown

Wet

SAND and GRAVEL, trace silt
Compact

Brown

Wet

SS

SS

50/

END OF BOREHOLE AT 1.43 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPENTO 0.61 m AND
WATER LEVEL AT SURFACE ON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

.080

Numbers refer to
Sensitivily

+ 33

20
15435

27 (%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 22/08/04

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 9+225 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, 9+225 CL ORIGINATEDBY GA
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 29.02.04 - 29.02.04 CHECKEDBY ___ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ; RESISTANCE PLOT 2\ NATURAL oud = REMARKS
"E 2] 3] PLAI‘:TIC MOISTURE LT - T &
5 w |25 & 20 40 80 8 100 LM conTent 0
Sl T i i i L : wp w Wi :g GRAIN SIZE
a|le) w Jlaz| © |SHEAR STRENGTH kPa ey TRIBUTI
ELEV DESCRIPTION F|lS & 2jz2| E DISTRIBUTION
DEPTH Z 2 r >13 3 < | O UNCONFINED + FIELD VANE . y %)
ez 22Ol © je QUICKTRIAXAL x LaBVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wm3 {GR SA SI cL
0.0 Siity SAND, trace rooflets, occasional 1.1 88 9
02 wood fibers
Loose
Brown
END OF BOREHOLE AT 0.15 m.
AUGER REFUSAL ON PROBABLE
BEDROCK OR BOULDER.
BOREHOLE OPEN TO 0.15 m AND
DRY UPON COMPLETION,
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
K 20
+ 3' % 3. Numbers refer to 1565

Sensitivity © 1o

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ  21/09/04

Ministry of
Transportation

—
[0

Ontario muAsER
RECORD OF BOREHOLE No 418 9+237.5CL  10F1 METRIC
W.P. _ 753.93-00 LOCATION 418 Hwy 124, 9+237.5 CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY _ wM
DATUM _Geodetic DATE 29.02.04 - 29.02.04 CHECKED BY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W IRESISTANCE PLOT NATURAL = REMARKS
B oo I —& pLASTIC 0 e vawe |t
= o2l 8 200 40 60 80 100 |™MT  conew  MT) SO &
O« |2 g = ) 1 ) I { we w wi l 2 %-' GRAIN SIZE
ELEV Slal g | 3|25 & [SHEARSTRENGTHKPa A DISTRIBUTION
DEPTH DESCRIPTION 121 E ] $|32] 5 |o UNcoNFiNeD 5 FIELDVANE ”
2 5 128| 2 WATER CONTENT (%) Y )
£z Z1axO| U |e QUICKTRIAXAL X LABVANE o
© i 20 40 60 80 100 20 40 60 km3 JGrR sA s1 cL
0.0 BEDROCK at surface.
+3 3, Numbers refer to

Sensitivity

20
1G5 (%) STRAIN AT FAILURE




18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
0

Ontario THURasA
RECORD OF BOREHOLE No 418 9+772CL  10F 1 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+772, CL ORIGINATED BY _MF _
HWY 1 BOREHOLE TYPE __Solid Stem Augers COMPILEDBY _ 8§ _
DATUM _Geodetic DATE 20.11.03 - 20.11,03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w Y JRESISTANCE PLOT —. NATURAL - REMARKS
.u__j @ = —_— PLASTIC | cTURE vevo o
= n|<Z] 8 20 40 60 B0 100 | opmr W] 5O &
Ol w w|z2 2 L : : L L wp w w | 5% | craNsizE
ELEV Ele| & 2|2g| g [SHEARSTRENGTHKPa D DISTRIBUTION
DEPTH DESCRIPTION <|3| & | 3|33| < |0 UNCONFINED  + FIELDVANE . y )
El= Z212C| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 B0 100 20 40 60 kNm3 {GR SA SI cL
0.0 SAND, fine grained, trace silt
Compact to Very Dense 5 ss 17 o
Brown
Moist to Wet AV
2 ss | s
254 P
14 END OF BOREHOLE AT 1.37m.
AUGER REFUSAL AT 1.37 m ON
PROBABLE BEDROCK OR
BOULDER.
(BEDROCK OUTCROP IN VICINITY)
BOREHOLE OPEN TO 0.61 m AND
WATER LEVEL AT 0.61 m UPON
COMPLETION .
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
4+ 3 w3, Numbers refer to

Sensitivity

20
g ‘5%5 (%) STRAIN AT FAILURE




Ministry of D
Transportation D D
Ontario oyl

RECORD OF BOREHOLE No 418 9+825 L1.5 1 OF 1 METRIC

W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+825, O/S 1.5L ORIGINATEDBY ©OP

HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS

DATUM _Geodetic DATE 29.10.03 - 29.10,03 CHECKED BY JL

SOIL PROFILE SAMPLES RS e ENE FENETRATION _—
PLASTIC MQISTURE LIQuID
20 40 60 80 100 L CaNTENT b
SHEAR STRENGTH kPa

O UNCONFINED  + FIELD VANE
@ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)

20 40 60 80 100 20 40 60

REMARKS
&
wp w wy GRAIN SIZE
P DISTRIBUTION
(%}

UNIT
WEIGHT

ELEV
DEPTH DESCRIPTION

CONDITIONS

GROUND WATER
=

STRATPLOT
NUMBER
TYP
"N* VALUES
ELEVATION SCALE

=

<

3
w

GR SA sl CL

00 —

TOPSOIL, T
01 SAND, fine grained, some organics
and rootlets
Compact
Brown
Moist

KJ

1.5 SAND and SILT
Dense o}
Brown 2 SS 45 o}

Dry
SILT, some clay, trace to some sand

Dense © 0 10 74 16
Brown 3 SS 741

20

18/09/04

ONTMT4 418HWY 124.GPJ

9 Wet 7150

26 END OF BOREHOLE AT 2.59 m.
PROBABLE BEDROCK OR
BOULDERS.

BOREHOLE OPEN TO 1.83 m AND
WATER LEVEL AT 1.32 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

20
43 % 3. Numbers refer to 15{}5

Sensilivity % (%) STRAIN AT FAILURE



Ministry of E:]
Transportation D D

ONTMT4 418HWY 124.GPJ  21/12/04

Ontario THURBER
RECORD OF BOREHOLE No 418 9+827 .L2.5  10F1 METRIC
GW.P. 7599300 LOCATION 418 Hwy 124, ST. 94827, O/S 2,51 ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ 85
DATUM _Geodetic DATE 29.10.03 - 29.10.03 CHECKED BY ____. J oo
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W IRESISTANCE PLOT — WATURAL . . REMARKS
E 2] Z() T ::;:Iiﬂc MOISTURE LiMIT = 5 &
= nl<Z| & 20 40 60 80 100 CONTENT z 9
oy & ;g = L ) : ! | wp w wi D%J GRAIN SIZE
ELEV i ow J125| @ [SHEARSTRENGTHKPa S — DISTRIBUTION
BERTY] DESCRIPTION = = % £ 3 4 g O UNCONFINED + FIELD VANE . y )
El=z Z2 (29| @ je QUICKTRAXAL x LABVANE | WATER CONTENT (%)
@ © o 20 40 60 80 100 20 40 60 wm3 |6R SA st CL
00— _TOPSOIL —
0.1 SAND, fine grained, some organics
\ 2nd rootlets /
0.4 \Brown J .
SAND, fine grained, some silt o]
Brown 1| GS
AVA
15 SAND and SILT
18 SILT, some clay, trace to some sand
28 END OF BOREHOLE AT 2.9 m.
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 2.59 m AND
WATER LEVEL AT 2.44 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
+ 3 x 3. Numbers refer to 5h5

155y
Sensitivity "5 " (%) STRAIN AT FAILURE .



18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
[0

Ontario ruRaeR
RECORD OF BOREHOLE No 418 9+850 CL 10F 2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+850, CL ORIGINATED BY _DP
HWY 11 BOREHOLE TYPE _ Holiow Stem Augers COMPILEDBY __ SS
DATUM _Geodetic DATE 29.10.03 - 29.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ ; RESISTANCE PLOT ——_ e WATURAL oo — REMARKS
123 MQISTURE = I
= wl=Z2] 8 20 40 60 80 100 |"™MT  cowrew M| 5O &
ola 2lze1 2 N | A ? ! wp w w | 3 Lﬁ GRAIN SIZE
ELEV oyl w 3 2g g SHEAR STRENGTH kPa —_—— DISTRIBUTION
BEPTH DESCRIPTION gl F | 8 S&| < |O UNCONFINED  + FIELDVANE . y )
£l= Z]xO| @ |e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
o w 20 40 60 80 100 20 40 60 w/m3 JGR SA SI CL
i !
08— _yopsoiL —
0.1 SAND, fine grained, lrace to some silt
Loose to Dense
Brown
Moist to Wet AVA
1] 8S 7 q
21 8s | 50 d
3| ss | 39
3.0 Sandy SILT
Dense to Compact
Brown 4 SSs 37 A 0 34 66
Wet (81+CL)
5| ss | 13
a
5.0 Silty CLAY, trace sand
Stiff to Very Stiff
Grey
Wet
cL)
6| ss 6 o
3.
+
7] 8S 3 1o 0 5 70 26
[e)
58
3
81 88 { 21 o
9.5 SAND, some gravel, trace siit °
Compact to Dense
Grey to Brown
Continued Next P
entinuec Next Page =3 3. Numbersrefer to 1535

Sensitivily 10

(%) STRAIN AT FAILURE



18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
O

Ontario THURBER
RECORD OF BOREHOLE No 418 9+850 CL 20F 2 METRIC
W.P. __ 759.93-00 LOCATION 418 Hwy 124, ST. 9+850, CL _ ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hotiow Stem Augers COMPILED BY S8 3
DATUM _Geodetic DATE 29.10.03 - 29.10.03 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 5 RESISTANCE PLOT > NATURAL . REMARKS
P_J [} < [ PLASTIC MOISTURE LiQuio - T
= n < % 8 20 40 60 80 100 LT CONTENT LT = O &
S & u 221 z 1 L : L L wp w WL 3% GRAIN SIZE
ELEV DESCRIPTION Slo| & | 2|8g| 2 [SHEARSTRENGTHKPa B — DISTRIBUTION
DEPTH <lZ2| ¢ >3 3 < | O UNCONFINED + FIELD VANE . y %)
El= 2|29 @ |e qucKTRIAXAL x LABVANE | WATER CONTENT (%)
© m 20 40 60 80 100 20 40 60 kwm3 IGR SA S| CL
Wet
9| SS | es
o}
10.9 END OF BOREHOLE AT 10.9 m.
AUGER REFUSAL AT 10.9 m ON
PROBABLE BEDROCK OR
BOULDER .
BOREHOLE OPEN TO 9.75 m AND
WATER LEVEL AT 0.91 m UPON
COMPLETION..
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND PATCHED
WITH ASPHALT AT SURFACE.
% l |
43 R Numbers refer to

20
155
Sensitivity T

{%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ  21/12/04

Ministry of
Transportation

)
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 9+861 CL 10F1 METRIC
G.W.P._ 759-93-00 LOCATION 418 Hwy 124, ST. 8+861, CL ORIGINATEDBY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ ss
DATUM _Geodelic DATE 29.10.03 - 29.10.03 CHECKEDBY __ 4L
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v 4 |RESISTANCE PLOT ~—. NATURAL - REMARKS
E %) < e PLASTIC MOISTURE LiQuip - T
= wl|<Z2| 3 20 40 80 80 100 L conTENT T s 0 &
9 v wl= g = I ! f ' L wp w Wi > g GRAIN SIZE
ELEV &l g 2[25| S [SHEARSTRENGTH kPa A - | DISTRIBUTION
DEPTH DESCRIPTION |12 ¢ 5[33| £ |o unconemep  + FELDVANE . ¥ %)
El= 2 [2C| L |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
o [ 20 40 60 80 100 20 40 60 kN/m3 [GR SA SI CL
08— ropsoiL —
0.1 SAND, fine grained, some organics
~Brown . _ ;
0.4 SAND, fine grained, trace silt
Compact lo Dense
Brown
Moist to Wet 1 sS 26
21 85| 34 9
22 SAND and SILT v
Compact to Dense =
Brown 3185 28 a
Wet
4 SS 33 s}
37 END OF BOREHOLE AT 3.66 m.
BOREHOLE OPEN TO 3.66 m AND
WATER LEVEL AT 2.44 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
20
43 % 3. Numbers refer lo 1535

Sensitivity

T (%) STRAIN AT FAILURE




ONTMT4 41BHWY124-.GPJ 22/09/04

Ministry of
Transporiation

—
[0

Ontario [y —
RECORD OF BOREHOLE No 418 9+862.5R43.5 10F2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+862.5, O/S 43.5R ORIGINATED BY  SL
HWY i1 BOREHOLE TYPE _ Hollow Stemn Augers COMPILED BY )
DATUM _Geodetic DATE 12,12.03 -12.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES tcf__y é RESISTANCE PLOT re | MATURAL oun = REMARKS
2} MQISTURE - I
= o |<E8| 3 20 40 60 8 100 "™ cowewr M| S5 & &
S wlze| = : L L L ! wp w W :g GRAIN SIZE
ELEV &l & 2|25| 2 [SHEARSTRENGTHKPa U — DISTRIBUTION
DEPTH DESCRIPTION S13|F 1 3[38| £ |o UNCONFINED  + FIELD VANE y %)
: o
El= Z2[29] @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wim3 ler sa 1 oL
0.01  PEAT, fibrous o=
Dark Brown to Black N
NAAS
NAAS
NAAS
0.6 Silty SAND
Compact
Brown
Wet 1 SS 12 Q
1.4 SILT, some clay, some sand
Loose Z
Brown to Grey 2 ss 7 o)
Wet
3 SS 5 e} 0 18 71 11
4 SS 4 p
4.1 Clayey SILT, trace sand, with thin
sand seams
Soft
Grey
Wet 5|55 | 3 o
4.
2
6 SS 2 H ¢ 0 4 68 28
7 SS 2 qQ
8%
8.5 SAND, some silt, occasional cobbles
Compact
89 Brown
Wet
END OF BOREHOLE AT 8.92 m.
AUGER REFUSAL AT 8.92 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 8.64 m AND
Continued Next Page 20
4+ 3 x 3. Numbers refer to 1545

Sensitivity 10

{%) STRAIN AT FAILURE



ONTMT4 418HWY124-.GPJ 22/09/04

Ministry of D
Transportation D B
Ontario roRBER
RECORD OF BOREHOLE No 418 9+862.5 R43.5 20F2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+862.5, O/S 43.5R ORIGINATED BY _sL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodelic DATE _ 12.12.03-12.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES EJ Lé RESISTANCE PLOT — e ATURAL Loun — REMARKS
(%] ! QISTURE = I
= nl|<Z] 8 20 40 6 60 100 W me | 58 &
Sl alizpt = I : L : ! wp w wi Dlg GRAIN SIZE
ELEV N o & 2[28| & [SHEARSTRENGTH kPa EPAR— DISTRIBUTION
DEPTH DESCRIPTIO <[5/ 7| 2|33 < | O UNCONFINED  + FIELD VANE y )
: 3
El= 2 29| § |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
o o 20 40 60 80 100 20 40 60 kNnm3 |GR sA sI CL
WATER LEVEL AT 1.63 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENSEAL TO
SURFACE.
+3 3. Numbers refer.to

Sensitivity

20
15%5 (%) STRAIN AT FAILURE




ONTMT4 418HWY124-.GPJ 22/09/04

Ministry of
Transportation

=
0

Ontario THURBER
RECORD OF BOREHOLE No 418 94875 L3 10F 2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+875, O/S 3L ORIGINATED BY _SL_
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 11.12.03 - 11.12.03 CHECKED BY AEG _
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x H RESISTANCE PLOT — NATURAL - REMARKS
E %] << - PLASTIC Tone vauip E
= wl=Z2| 3 20 40 6 80 100 M emer | E3 &
Ol w22 2 ! : ! L L we w wi| 58 [ oramnsize
ElEv B how = 23 g SHEAR STRENGTH kPa — DISTRIBUTION
DEPTH DESCRIPTION El2| | 3 33| < |O UNCONFINED  + FIELDVANE . ¥ %)
E z 2 |XC| I |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© w 20 40 &0 80 100 20 40 &0 k/m3 |{GR sA Sl CL
0.0 PEAT, fibrous %
Dark Brown to Black A
AAL
0.4 SAND, trace silt
Loose
Brown
Wet
1 8s 7 o
1.5 Sandy SILT, with trace of sand
seams, some clay o
Compact to Locse 2 S8 1 \vi
Brown -
Wet
3 BN 7 O 0 24 63 14
o]
4 SS 9
o
5| 8S 4 o
trace clay seams
5.8 SILT and CLAY, trace sand, wilh thin
sand seams
Firm
Grey 6| ss 1 °
Wet
6.
b
1 ™ PH
7 SS 1 ] o 0 4 56 40
8| ss| 3 d
Continued Next Page
+ 3‘ x3. Numbers refer to

Sensitivity

20
‘5%'5 (%) STRAIN AT FAILURE



ONTMT4 418HWY124-1.GPJ 22/09/04

Ministry of
Transportation

—
[

Onlario THURBER
RECORD OF BOREHOLE No 418 9+875L3 20F2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+875, O/S 3L ORIGINATEDBY SL
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ss
DATUM _Geodetic DATE 11.12.03 - 11.12.03 CHECKEDBY __AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g g RESISTANCE PLOT e SATURAL euo - REMARKS
2] MOISTURE — I
= w|<2| & 20 40 60 80 100 "™ Comesr M S O &
Sle wilspl = I L : ! L wp w Wi :,L£ GRAIN SIZE
ELEV Elg & | 3|25]| 2 [SHEARSTRENGTHKPa — oy DISTRIBUTION
DEPTH DESCRIPTION A EIR-E - EL < | O UNCONFINED  + FIELD VANE . Y )
5 z z|2°| @ |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
o o 20 40 60 80 100 20 40 60 k/m3 IGR sA s1 CL
A
10.5 Clayey SILT, laminated
Soft to Firm
Grey 9| ss | 4 o
Wet
29
z
1.9 Sandy SILT, trace gravel
Very Dense °
Brown
123] \wet 025
END OF BOREHOLE AT 12.32 m.
AUGER REFUSAL AT 12.32 m ON
PROBABLE BEDROCK OR
BOULDER..
BOREHOLE OPEN TO 9.75 m AND
WATER LEVEL AT 1.98 m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3' x 3. Numbers refer to

Sensitivity

20
1985 (%) STRAIN AT FAILURE




ONTMT4 418HWY124-.GPJ 22/09/04

Ministry of
Transportation

j—)
00

Ontario THURBER
RECORD OF BOREHOLE No 418 9+887.5R44 10F2 METRIC
W.P. 759-93.00 LOCATION 418 Hwy 124, ST. 9+887.5, O/S 44R ORIGINATEDBY sL
HwY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY ss
DATUM _Geodetic DATE 12.12.03 - 12.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ b} RESISTANCE PLOT _& NATURAL - REMARKS
w < PLASTIC ISTURE Liouio - T
= @ & Z| 8 20 40 e 8 100 ™ eme 1| ES &
Slex w |22 > 1 L ) : ! wp w w | D g GRAIN SIZE
ELEV Elo & 2125| 2 [SHEARSTRENGTH kPa N —— DISTRIBUTION
DEPTH DESCRIPTION <|31 F | 5|33| = |o unconFnED  + FIELDVANE . y %)
El= Z{20! @ |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© [ 20 40 60 80 100 20 40 80 kNm3 {GR SA s CL
0.0 DCPT from surface. /
Conlintied Next Page
onlinuec iext Fag 43 x Numbers refer to

Sensilivity

20
1505 (%) STRAIN AT FAILURE




ONTMT4 418HWY124-1.GPJ 22/09/04

Ministry of
Transporiation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 9+887.5R44 20F2 METRIC
W.P. 7599300 LOCATION 418 Hwy 124, ST. 9+887.5, O/S 44R ORIGINATED BY _SL
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM Geodetic DATE 12.12.03 - 12.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ g RESISTANCE PLOT —.. ene | MAIRAL = REMARKS
= E %’ 8] o LMt MOISTURE war | E 5 &
(%) 7] 20 40 60 80 100 CONTENT = O
2le wlzg| z T e wp w w| 58 | cransize
ELEV SCRIPT ala| g g 25| 2 [SHEARSTRENGTHkPa N DISTRIBUTION
DEPTH DESCRIPTION g1z & | 3 32| < [0 UNCONFINED  + FIELDVANE . y )
El= 2|20 iy |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kNm3 |GR SA s CL
)
I\\
152|  END OF DCPT AT 1519 m,

CONE REFUSAL AT 15.19 m ON
PROBABLE BEDROCK OR
BOULDER.

Numbers refer to
Sensilivity

20
‘ ‘5‘?;5 (%) STRAIN AT FAILURE




ONTMT4 418RWY124-1.GPJ 21/12/04

Ministry of [
Transportation
Onfario D D
THURBER
RECORD OF BOREHOLE No 418 9+899 L1.5 10F 2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+899, O/S 1.5L ORIGINATED BY DP
HWY 11 BOREHOLE TYPE __Hotlow Stem Augers COMPILED BY SS _
DATUM _Geodetic DATE 15.12.03 - 16.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g . 4 |RESISTANCE PLOT e WURAL = | REMARKS
MOISTURE -
8 730 IS % 8 20 40 60 80 100 R CONTENT LI = Q &
218w 52| 3 SHEAR STRENGTH IS wp w w | 58 | cramsize
a o=
ELEV. DESCRIPTION El2 e | Z|E5| 8 |SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH {35 [ > 8 o] <>1: G UNCONFINED + FIELD VANE ¥ (%)
E z 12| L [o QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
] 20 40 60 80 100 20 40 60 kN'm3 JGR SA SI cL
0.0 PEAT, fibrous, some rootlets A
Dark Brown to Black s
Wel A
ALAS
0.6 SAND, trace silt
Compact
Grey
Wet 1 SS 17
1.4 SAND, lrace rootlets (organics)
Compact ©
T 2 SS 16
18 Brown
Wet ©
Sandy SILT, some clay
Loose
Grey
Wet 3188 8 o 0 20 66 14
29 SILT, trace sand, trace clay
Loose
Grey 4)ss| 5 o
Wet
3.7 Clayey SILT, trace sand, occasional
silt layers
Firm to Stiff
Grey
Wet
No Recoveryin
1w Wit
2w No Recovery in
TWi#2
5 SS 1
» 28
T
3 TW No Recoveryin
TWH#3
52
hd
41 TW R
6 SS 3 ol G 0 3 62 35
|
t

Continued Next Page

3

X

3.

Numbers refer to

20
o 1545
Sensitivily 1o

(%) STRAIN AT FAILURE




ONTMT4 418HWY124-1.GPJ 21/12/04

Ministry of
Transportation

—
[0

Ontano ool
RECORD OF BOREHOLE No 418 9+899 L1.5 20F2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+899, O/S 1.5L ORIGINATED BY _DP
HWY 11

DATUM _Geodetic

BOREHOLE TYPE _ Hollow Stem Augers

15.12.03 - 16.12.03

COMPILEDBY __sS
CHECKEDBY _ AEG

AUGER REFUSAL AT 13.79 m ON
PROBABLE BEDROCK OR
BOULDER.

Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 1.52 m slotted screen.
WATER LEVEL READINGS:

DATE DEPTH

SOIL PROFILE SAMPLES | o W g\égg&&%ﬁhﬁggmmﬂw ToRA REMARKS
Moo z .& PLASTIC :;STUR; vove ;
= n | < % 2 20 40 60 80 GONTENT Tl - 08 &
Sl w|z2| 2 : : 1 : w wi| 58 | cransize
ELEV Sla| g | 3]28| 2 [SHEARSTRENGTH kPa S S DISTRIBUTION
DESCRIPTION ElS 5 2z E
DEPTH 12| z > 138 £ |O UNCONFINED  + FIELDVANE . ¥ %)
£l= z12°] @ |o QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
© w 20 40 & e 20 40 80 kNim3 [GR SA SI CL
™ No Recovery in
TWHS
™ No Recovery in
TWi6
Ss B o
13.1 SAND fine grained H
Very Dense 1
Brown H
Wet H
-1 o)
13.8)  END OF BOREHOLE AT 13.79 m.

Numbers refer {o
Sensitivity

20
1585
10

(%) STRAIN AT FAILURE




ONTMT4 418HWY124-|.GPJ 22/09/04

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 9+912.5 R41 10F 2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 9+912.5, O/S 41R ORIGINATED BY DP
HWY il BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 18.12.03 - 18.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ_j é RESISTANCE PLOT — - NATURAL Lo — REMARKS
2] e LASTH MOISTURE - I
- MEEIR] 20 40 80 80 100 WM ey M S O &
© i wizg2l = 1 : L L ] wp w w | 3 g GRAIN SIZE
ELEV DESCRIPTION &l g <3( 95| 8 [SHEARSTRENGTH kPa A DISTRIBUTION
DEPTH 2 S| 7 >]238| < |O UNCONFINED ~ + FIELD VANE y %)
I Z2|2S| L |e® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
o w 20 40 &0 80 100 20 40 60 kN/m3 |GR sA sI CL
0.0 PEAT, fibrous, some rootlets A~
Dark Brown to Black A
Wet ATA]
| NN
AALAL
ALY
ALA
AALA
AAS
AL
0.9 SAND, trace to some silt 1 ss 14 o
Compact
Grey
Wet
2 SS 17 O;
2.2 Sandy SILY, trace to some clay,
occasional sand layers
Loose 3188 9 °©
Grey
Wet
4| 8S 8 o
5 SS 7 o
AV
52
+
57 Clayey SILY, occasional sand & silt
layers
Firm to Stiff
Grey
Wet 6 SS 2 9]
35
¥
71 8S 1 o
i]
8 SS 3 s
Continued Next Page
+3 % Numbers refer to

Sensitivity

20.
‘5%5 (%) STRAIN AT FAILURE




ONTMT4 418HWY124-.GPJ  0712/04

Ministry of D
Transportation D D
Ontario oRGER
RECORD OF BOREHOLE No 418 9+912.5 R41 20F2 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST, 9+912.5, OIS 41R ORIGINATED BY DP
HWY i1 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 18.12.03 - 18.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT — NATURAL - REMARKS
[ < —_ PLASTIC L URE vavo } T
- w22 8 20 40 60 80 100 L CONTENT w5 8 &
S x ul 2E| z i ) ! f L wp w w | 3 g GRAIN SIZE
ELEV SCRIPTIO Sle; & | 212g| 2 |[SHEARSTRENGTHKPa —_—— DISTRIBUTION
DEPTH DESCRIPTION <|S| F | 5]33| £ |0 UNCONFINED  + FIELDVANE . . %)
El= Z1aO] @ |[e QUICKTRAXAL x LABVANE | WATERCONTENT (%)
o w 20 40 60 80 100 20 40 60 kNm3 IGrR SA St CL
48
9| ss 1 o
24
+
10| ss 3 P
25
¥
111 ss 3 o
Q
1] GS
14.8 SAND, medium grained, trace gravel
Very Dense
Grey
Wel 121 ss | 700
202, Q
15.6 END OF BOREHOLE AT 15.60 m.

AUGER REFUSAL AT 15.60 m ON
PROBABLE BEDROCK OR
BOULDER.

WATER LEVEL AT 5.49 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENSEAL TO
SURFACE.

3

» X

3.

20
Numbers refer to 15485

Sensitivity - 10

(%) STRAIN AT FAILURE




ONTMT4 418HWY124-.GPJ  21/12/04

Ministry of D
Transportation D D
Ontario moReen
RECORD OF BOREHOLE No 418 9+929 R3 10F2 METRIC
W.P.  759-93-00 LOCATION 418 Hwy 124, ST, 9+929, Q/S 3R ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY ss
DATUM  Geodetic DATE 16.12.03 - 16.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ; RESISTANCE PLOT ——— voon - REMARKS
%] = MOISTURE [
- ol& 2| 3 20 40 60 &0 100 LT CoNTENT Tl S o &
Sle ulsgl z : : ! ‘ : wp w we| 5 E | GRamsie
ELEV DESCRIPTI = c“; 2195] S [SHEARSTRENGTH kPa - DISTRIBUTION
DEPTH PTION SIS F | 3|38} £ |o unconriNeD  + FIELDVANE v )
: o
Sl z|lg°| @ |e aquickTRIAL x LaBVANE | WATER CONTENT (%)
w 20 40 60 80 100 20 40 60 kNm3 {GR SA SI CL
) h
0.0 PEAT, fibrous, some rootlels %
Dark Brown to Black A
L AA]
A
L AA]
AN
A
t/LA
08 SAND, trace sill
Compact 1 SS 14 q
Grey
Wet
1.4 Sandy SILT, some clay, with fine
sand layers
Compact 2 88 11 o]
Grey
Wet
3 SS 10 o
3.0 Clayey SILT, trace sand, with thin
sand layers 4SS 11 Heo 0 11 62 27
Stiff to Soft
Grey
Wet
5 SS 3 si
3.4
b
No Recovery in
1 T™W TWi1
2 T™W
6 SS 2 o
118
H
No Recovery in
3 TW TWH#3
Continued Next Page 20
1+ 3 % 3. Numbers refer to 15485

Sensitivily

(%) STRAIN AT FAILURE

= g
1=




ONTMT4 418HWY124-1.GPJ 21/12/04

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 9+929 R3 20F2 METRIC
WP 758-93-00 LOCATION 418 Hwy 124, ST. 9+929, O/S 3R ORIGINATEDBY DP
HwWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS —_
DATUM _Geodelic DATE 16.12.03 - 16.12.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT —- e v ool e | Remarcs
oo 5 T — PLASTIC isTuRE wr] 2 T &
= ni<3 72} 20 40 60 80 100 L CONTENT z Q9
=B i L152] 2 : : . : wp w wi| 52 | crANnsize
ELEV & o ‘é Z|S8a3| 8 [SHEARSTRENGTH kPa — DISTRIBUTION
DEPTH DESCRIPTION |30 F | 3|33| g |o unconemen  + FELDVANE ] v )
El=z z|2O| L |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
w B G} ]
e 20 40 80 8O 100 20 40 60 kwm3 {GR sA s cL
2.6
k3
10.4 SILT. trace sand, some clay
Loose
Grey
Wet 71ssi 3 o 0 1 8 13
2.8
+
119 Clayey SILT, trace sand
Soft
Grey
wet 8. ss| 3
13.0 SAND, trace to some grave!
Grey
Wet
136 END OF BOREHOLE AT 13.64 m.
AUGER REFUSAL AT 13.64 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS AND BENSEAL
GROUT TO SURFACE.
20
+ 3 % 3. Numbers refer lo 1535

Sensilivity . 10

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 21/09/04

Sensitivity 10

(%) STRAIN AT FAILURE

¥inistw of( E]DI:X
ransporiation
Ontario THURBER
RECORD OF BOREHOLE No 418 9+937.5 L50 1 0F1 METRIC
W.P. 759-93-00 LOCATION 418 ST. 9+937.5, 0/S 50 L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY WM
DATUM _Geodetic DATE 27.05.04 - 27.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o g RESISTANCE PLOT — NATURAL . REMARKS
E %) —_— PLASTIC MQISTURE Liouip - T
- wl2Z| 8 20 40 60 80 100 LT okt MT S 6 &
Ol wizl = L 1 1 L : wp w w352 GRAIN SIZE
ELEV DESCRIPTION Elo g 3 25| & |SHEAR STRENGTH kPa DISTRIBUTION
DEPTH <iZ2| ¢ >13 P < | O UNCONFINED + FIELD VANE . y %)
E z z2|x©O| L {e QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
o w 20 40 &80 80 100 20 40 60 KN/m 3 GR SA S| CL
0.0 DCPT from surface.
]
Pl
6.6 END OF DCPT AT 6.60 m.
CONE REFUSAL AT 6.60 m ON
PROBABLE BEDROCK OR
BOULDER.
3 3. Numbers refer to Y
+7, %7 15485




ONTMT4 418HWY 124.GPJ 2112/04

Ministry of
Transportalion

Ontario

—
[0

T™HURBER

G.W.P.  759-93.00

HWY 11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 9+937.5 R35

LOCATION

418 ST. 9+937.5, O/S 43R

10F 2 METRIC

BOREHOLE TYPE _ Holioe Stem Augers

DATE

COMPILED BY

27.05.04 - 27.05.04

CHECKED BY

ORIGINATED BY _GA

WM

JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRATPLOT

NUMBER
TYPE
"N* VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT —_

20 40 60 80 100

1 1 L '

1
SHEAR STRENGTH kPa
O UNCONFINED + FIELD VANE
@ QUICKTRIAXIAL X LABVANE
20 40 60 80 100

RATURAL
MOISTURE,
GONTENT

PLASTIC
LMt

Liquio
LM

UNIT
WEIGHT

WATER CONTENT (%)

20 40 60 kN/m 3

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.0

Very Loose
Dark Brown
Wet

Sandy PEAT, fibrous, some rootlets

0.8 SAND, fine grained, some sill,
occasional rootlets

Compact

Grey

Wet

SILT, trace sand
Compact

Grey

Wet

2.3 Sandy SILT, some clay
Compact
Grey

Wet

4.6 Clayey SILT, {race sand
Laminated

Stiff

Grey

Wel

6.1 Silty CLAY, trace sand
Laminated

Stiff to Firm

Grey

Wet

9.1 Clayey SILT, trace sand
Laminated

Firm to Stiff

Grey

Wet

0 22 67 11

0 5 65 30

0 2 B4 14

Continued Next Page

.;3

. X

3.

20
Numbers refer o 1535
Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4 41BHWY 124.GPJ  21/t2/04

Ministry of
Transportation

—
0

Ontario uRees
RECORD OF BOREHOLE No 418 9+937.5R35 20F2 METRIC
G.W.P.__ 759-93-00 LOCATION 418 ST. 9+937.5, O/S 43R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Holloe Stem Augers COMPILED BY WM
DATUM _Geodelic DATE 27.05.04 - 27.05.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANGE PLOT _— }_ REMARKS
F_J %) < e PLASTIC | URE wou |
= o3| 8 20 40 60 80 100 L conent M7} 5 O &
Sle wlzel 2 ! L L ' ‘ we w w | ST | cramsize
ELEV DESCRIPTION f‘_— o g 2 % Fal g SHEAR STRENGTH kPa — ° DISTRIBUTION
DEPTH <|{Z2| & >138 < [o UNCONFINED + FIELD VANE y %)
E z Z21€9| U |e QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
© m 20 40 60 80 100 20 40 60 kwm3 IGR sA s cL
0] ss! s o
122 END OF BOREHOLE AT 12.19 m.
AUGER REFUSAL AT 12.19 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 12.49 m AND
IN ARTESIAN CONDITION.
BOREHOLE BACKFILLED AS
FOLLOWS TO SEAL ARTESIAN
FLOW:
DEPTH MATERIAL
(m)
0-9.14 Dritt Cullings
9.14-12.19 Bentonite
w3 %3 Numbers refer to

Sensitivily

20
. 15%5 (%) STRAIN AT FAILURE




18/09/04

ONTMT4 418HWY 124.GPJ

¥inislw oft EISD
ransporiation
Ontario T™HUARER
RECORD OF BOREHOLE No 418 10+075 R4.5 10F1 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST. 10+075, O/S 4.5R ORIGINATED BY DP__
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __$S
DATUM _Geodetic DATE 24.10.03 - 24.10.03 CHECKED BY J o
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E Lél RESISTANCE PLOT —— e RATURAL ouo e REMARKS
2] MQISTURE —
— wl< % 8 20 40 60 80 100 LM CONTENT Tl = 0 &
Ol x i = ) ) i L L wp w we| 3 g GRAIN SIZE
ELEV Ele 'éﬂ = =R 2 |SHEAR STRENGTH kPa A S —— DISTRIBUTION
DepTH DESCRIPTION < = 7 g 3381 < |o unconFneD  + FIELDVANE . y %)
g1z 2Ol @ [e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
© i 20 40 80 80 100 20 40 60 wim?3 |er sA s cL
0.0 Sandy TOPSOIL ~= 1] es
0.5 SAND, fine grained
Brown
07 END OF BOREHOLE AT 0.69 m.
AUGER REFUSAL AT 0.69 m ON
PROBABLE BEDROCK OR
BOULDER,
BOREHOLE OPEN TO 0.69 m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.
+ 3’ » 3. Numbers refer to

Sensitivity

20
155 (%) STRAIN AT FAILURE




18/09/04

ONTMT4 418HWY 124.GPJ

Ministry of
Transportation

—
[0

Ontario mURBER
RECORD OF BOREHOLE No 418 10+100 L24.1 10F1 METRIC
W.P. 759-93-00 LOCATION 418 Hwy 124, ST, 10+100, O/S 24.1L ORIGINATED BY DP
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) COMPILED BY SS
DATUM _Geodelic DATE 24,10.03 - 24.10.03 CHECKED BY P
SOIL PROFILE SAMPLES é ‘-'<_(,J gég@%lgN%%NPELg%NETRATION otacng | NATURAL auo — REMARKS
w MOISTURE - I
= wl<Z] 8 20 40 60 80 100 ™ s M 55 &
2| & = 22| 2z v ! : ' : wp w wi | 22 | cransize
ELBY. DESCRIPTION Ele él;J Z[8g| 2 [SHEARSTRENGTHKPa ———————— DISTRIBUTION
DEPTH <iZ2| ¢ >]138| £ |o UNCONFINED  + FIELDVANE . y %)
% z Z || L |e QUICKTRIAXIAL x LABVANE [ WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 kwm3 ler sa s ot
000 pepTH rface.
Tom surface ~——
—~—
—
05 END OF DCPT AT 0.51m.
CONE REFUSAL AT 0.51 m ON
PROBABLE BEDROCK OR
BOULDER.
+3 x 3. Numbers refer lo Y

15695

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4 418HWY 124.GPJ 2112/04

Ministry of
Transportation

J—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 10+125L3.5 1 OF1 METRIC
G.W.P.  759-93-00 418 Hwy 124, ST. 10+125, O/S 3.5 ORIGINATEDBY DP_
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY SS
DATUM _Geodetic 24.10,03 - 24.10.03 CHECKEDBY ___JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ Y |RESISTANCE PLOT —_ HATURAL - REMARKS
E %) 5 — PLASTIC MOISTURE Liauin T
S wn | < g ] 20 40 60 80 LM CONTENT I 8 &
210 w 5 E,F P4 RSTR RPa wp w we| 29 | GRANSIZE
a —
ELEY DESCRIPTION 12 & Zlzg| E SHEAR STRENGTH kPa e — DISTRIBUTION
DEPTH <|Z2| ¢ >3 8] < |© UNCONFINED + FIELD VANE ¥ )
B—; 2 2 |E©C| L |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© i 20 40 80 80 20 40 60 km3 JGR sA s cL
00, ropsoiL
0.2 SAND, fine grained
Compact
Brown
Wel
SS 16 o
o]
1.7 Sty CLAY, trace sand ss 16 q
Very Stiff
Grey
Wet
Ss | 16 S 0 6 &7 27
SS9 o
4.4 END OF BOREHOLE AT 4.42 m.

AUGER REFUSAL AT 4.42 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 4.42 m AND
WATER LEVEL AT 0.91 m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS TO SURFACE.

Numbers refer to
Sensitivity

20
15485
© 1o

(%) STRAIN AT FAILURE




THURBGSD 41BHWY 124.GPJ 20/12/04

Hwy 11 Four Laning

GRAIN SIZE DISTRIBUTION FIGURE 1
Sand
Size of openings, inches U.S.S. Sieve size, meshesfinch
G"‘ 4\14‘. 3" 1‘&. 1"' 314. 1}?-313- 3 4 810 16 30 40 5060 100 200
100 1. 1 1 L <i L L i1 |
90 \
80 \
70 \
Z
T 60
- \
wi
z
w 50 }
i— k
=
!
S a0 \
wi
0.
30
20
10 \
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE fMED\UML FINE SILT and CLAY
SIzE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)

Date December 2004

759-93-00

Project

@

418 9+105 CL

1.83

THURBER




THURBGSD 418HWY 124.GPJ 20/12/04

Hwy 11 Four Laning

FIGURE D2
GRAIN SIZE DISTRIBUTION
Sand and Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 41‘6' 3 1!1,2. v 314. 3 34 810 16 30 40 5060 100 200
100 ‘&\1\_‘$\ ﬂ\
90 \‘\
80 \g\
Z
£ e0
5 %
w
=
T 50
*__
=z
3
S a0
i
a
30 w
20 ﬁ
10 ﬁ*
0 @&
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE ] MEDIUM} FINE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
& 418 9+145 CL 1.07
Date .December 2004 D D Prepd ... WM
Project ..(99-93-00 Chkd. ... JLo

THURBER




Hwy 11 Four Laning

THURBGSD 418HWY 124.GPJ 20/12/04

FIGURE D3
GRAIN SIZE DISTRIBUTION
Sandy Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4l 3 L7 ‘?-3/5- 3 4 810 16 30 40 5060 100 200
100 ’ — E—%m\“ '
90
80 S
70
Z 4
E 60 ]
14
pa
L 50 4
}_
P4
¢ X
Fu 40 E
o \
30
X
20 v
IS
10
@
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSEW FINE COARSE TMEDIUM41 FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 9+850 CL 3.35
X 418 9+937.5 R35 2.59
Date .December 2004 D D Prep'd ... WM
Project .758-93-00 Onka. ...

THURBER




THURBGSD 418HWY 124,GPJ 12/01/05

Hwy 11 Four Laning

FIGURE D4
GRAIN SIZE DISTRIBUTION
Silt, some clay to clayey, some sand to sandy
Size of openings, inches U.S.S. Sieve size, meshesfinch
6" 4ly. 3° e 1" Y Va3 3 4 810 16 30 40 5080 100 200
100 - L T EEFRQ—JS\ 1
* ~I
\G\ Y
90 ‘% \m\m\
'\g d
80 K\E
. R )
: \
= 60 .
« /R
2 )
T 50
= X
8 40
& ek
: \
30 ‘ x
20 \A\
10
0
100 10 1 0.1 0.01 0.001 0.0004
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE ‘ MEDIUM‘ FINE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 9+8251L11.5 2.29
b4 418 9+850 CL 7.92
Date January 2005 D D Prepd . WM
Project . 759-93-00 Chkd SMS

THURBER




Hwy 11 Four Laning

THURBGSD 418HWY124-.GPJ 12/01/05

FIGURE D5
GRAIN SIZE DISTRIBUTION
Silt, some clay to clayey, some sand to sandy
Size of openings, inches U.S.S. Sieve size, meshes/inch
U Vo 1" % ¥ 3 4 810 16 30 40 5060 100 200
100 I 1 L i} - 1 L ! L ' 1 I I 1
90 %
N
80
70
3
: 3
£ 60
: \
W
z
i 50
=
z
8 40
: 3
o
30 &
20
10 e
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
coBBLE| COARSE |  FINE coarsE | mEDUM|  FnE SILT and CLAY
SizE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 9+862.5R43.5 2.59
X 418 9+875 L3 2.59
A 418 9+899 L1.5 2.59
January 2005 D D Prepid . WM.
Project .759-93-00 Chkd. .. SMS_

THURBER




THURBGSD 418HWY 124.GPJ 12/01/05

Hwy 11 Four Laning

FIGURE D6
GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay
Size of openings, inches U.S.S. Sieve size, meshes/inch
& 4'14,- 3" 1]1/2. ” 314- 1/2-3/!8- 3 4 810 16 30 40 5060 100 200
100 £ ‘ = g 1
™
:
90
)
80 ;g%
70 3 ‘
: \
£ s0
“ )
|
z
T so
}_ -
f )
g 40
]
- y
30
X
20 Sy
|
10 N\
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM|  FiNE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 10+1251L.3.5 2.59
bd 418 9+850 CL 7.92
A 418 9+937.5 R35 6.40
* 418 9+937.5 R35 9.45
Date .January 2005 D D Prep'd ... WM
Project ..99-93-00. Chkd SMS

THURBER




THURBGSD 418HWY124-.GPJ 12/01/05

Hwy 11 Four Laning

FIGURE D7
GRAIN SIZE DISTRIBUTION
Size of openings, inches U.S.S. Sieve size, meshes/inch
6 4l 3 e ” e T Y 3 4 810 18 30 40 5080 100 200
100 E:Eff;fa
a0 ‘ ‘
™
™N
. LSIAY
: 1
E
= 60
5 \ \\§
Z %
= il
S 40 WA
2
N
2 AW
20 1 \
"
S
10 M
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE | MEDIUM l FINE SILT and CLAY
SIze GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 4189+862.5R43.5 6.40
X 418 9+899 L1.5 9.45
V- 418 9+929 R3 3.35
* 418 9+929 R3 10.97
Date .January 2005 . D D Prep'd ... WM.
Project ../99-93-00 Chkd SMS

THURBER




THURBALT 418HWY124-1.GPJ 12/01/05

Hwy 11 Four Laning

ATTERBERG LIMITS TEST RESULTS

FIGURE D8

PLASTICITY INDEX

60
CH
50
40 //
Ci \g}
AN
RNy~
30 g
cL
20 //
10 //
CL 3/
CL-ML *)f/ MI-Ol MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 9+850 CL 7.92
® 418 9+862.5R43.5 6.40
A 418 9+875 L3 8.53
* 418 9+899 L1.5 9.45
January 2005 D D Prep'd
.759-93-00 Chkd

THURBER




Hwy 11 Four Laning

ATTERBERG LIMITS TEST RESULTS

FIGURE D9

THURBALT 418HWY124-.GPJ 12/01/05

PLASTICITY INDEX

60
CH
50
40 //
Cl V\Q’
D
W
30 rg
cL
20 //
10 X //
oL
CL-ML N “/ MI-Ol MH-OH
ML oL
4]
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 9+929 R3 3.35
b 418 9+937.5 R35 6.40
A 418 9+937.5 R35 9.45
January 2005 . D D Prep'd
.759-93-00 . Chkd

THURBER




Consolidation Test Report

Page 1 of 3
CLIENT: MMM FILE NUMBER: 19-1423-12
PROJECT: HWY 11, Burke's Falls - HWY 124 REPORT DATE: 20-Jan-05
TEST DATES: Jan 4, 2005 - Jan 19, 2005
SAMPLE: 9+899 L1.5, ST-4, 28'-29'8"ft.
PROCEDURE: Tested in accordance with Standard Test Method for One-Dimensional Consolidation

Properties of Soils, ASTM D 2435-90, method A

Start of Test End of Test
Wet Dens. (kg/m~3) 1848.5 2061.0
Dry Dens. (kg/m#3) 1370.7 1600.8
Moisture Cont. (%) 34.9 28.8
Saturation(%) 95.3 110.1
Void Ratio 1.006 0.718

Note:
A Specific Gravity of 2.75 was assumed for the void ratio and saturation calculations

Void Ratio vs Presuure

1.00

0.85

0.90 4

0.80

Void Ratio

0.75 -

0.70

0.65

0.60 i ek ; Ry i ; L ] -
1 10 100 1000 10000
Pressure (kPa)




HWY 11, Burke's Falls -
19-1423-12

Consolidation Test Report
HWY 124 Page 2 of 3

9+899 L1.5, ST-4, 28'-29'8"ft.

TRIMMING:

LOADING:

CALCULATIONS:

Pressure
(kPa)

0.00
5.00
25.68
49.83
96.54
192.99
385.21
769.56
1538.53
769.56
192.99
49.83
5.00

4.00E-02

The Specimen was manually trimmed to the size of consolidation ring, then mounted in
a fixed ring consolidometer

A seating load of 5 kPa was applied and the consolidometer was flooded with distilled
water. Sample was monitored to ensure no swelling effect occurred before the start of
the test. Subsequent loads were applied and the duration of each load step was 24

hours except the 4th and 6th loadings were 48 hours for Secondary Compression
Calculations

Coefficients of Consolidation were calculated by the square root time method.

Sa. Hgt. Corr. Hgt Dao T90 Cv Void my k
(mm) (mm) (mm)  (min) ‘cm*2/sec  Ratio (m%kN) (cmis)
2545 2545 1.006
2519 25.19 -0.217 3.0625 7.32E-03  0.986 1.094E-03 7.85E-07

24.608 24 617 -0.482 4.41 485E-03 0.941 6.658E-04 3.17E-07

24.202 24.211 -0.295 6.25 3.31E-03 0.909 4.037E-04 1.31E-07
23.721 23.736 -0.316 196 1.01E-02 0.872 4.285E-04 4.26E-07
22677 22.694 -0.835 0.49 3.71E-02 0.789 1.080E-04 3.93E-07
22.139 22.161 -0.337  1.69 1.02E-02 0.748 6.822E-05 6.85E-08
21.443 214635 -0427 121 1.34E-02 0.696 4.081E-05 5.37E-08

20.64 20.67 -0.55 1.21 1.24E-02 0.634 1.032E-06 1.26E-09
20.71 20.69 0.635
20.886  20.8715 0.650
21.172 21.162 0.673
21.672  21.6595 0.712

Coefficient of Consoildation vs Pressure
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Consolidation Test Report
HWY 11, Burke's Falls - HWY 124 Page 3 of 3
19-1423-12 9+899 1.5, ST-4, 28'-29'8"ft.

Hydraulic Conductivity vs Pressure
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EXISTING GROUND PROPOSED HWY

SURFACE 124 GRADE Q418 9+203 L2
*BNT. RIGHT 418 9+105 CL 18 9+225 CL
. 375
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370 e 39) eyt ry Loose '
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D SAND and GRAVEL SILTY SAND SAND and GRAVEL

Dense Very Dense Loose Compact
PROFILE HWY 124 CENTRELINE
HOR: 5 20m
575 , 418 9+112.5 R12 418 94189 R20
ENT. RIGHT 418 94214 R14 375

ENT. LEFT @418 9+135 R18

EXISTING GROUND
SURFACE

SANDY SILT 7

Loose A/R

HOR: 5 0

d 418 9+137.5 L13.5

378
NT. RIGHT 9418 9+160 L15

ENT. LEFT
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Loose
s AR SOME SILT
Loose

PROFILE HWY 124 NORTH TOE
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PEAT
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METRIC
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AND/OR MILLIMETRES GWP No759—93— OO
UNLESS OTHERWISE SHOWN

HWY 11
CONT No

HWY 124 INTERCHANGE
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STATIONS 9+105 TO 9+238
BOREHOLE LOCATIONS AND SOIL STRATA
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DD THURBER ENGINEERING LTD.
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CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
+ WL in Piezameter at Time of
Investigation (Dote)
T Head Artesian Water
Piezometer
< WL in Open Borehole Upon Completion
of Drilling
90% Rock Quoality Designation (RQD)
A/R Auger Refusol
C/R Cone Refusal
OFFSET FROM
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— NOTE—
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geological evidence.
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Muskoka Road

THURBER



ONTMT4S 418MUSKOKA.GPJ 2112/04s

Ministry of
Transportation

—
[0

Ontario THURBER
RECORD OF BOREHOLE No 418 9+250 CL 10F 1 METRIC
W.P. 759-93-00 418 Muskoka Road, ST, 9+250, CL ORIGINATEDBY GA
HWY 11

DATUM _Geodelic

BOREHOLE TYPE _ Hollow Stem Augers

01.03.04 - 01,03.04

COMPILED BY __ w
CHECKED BY __ AEG

SOIL PROFILE

SAMPLES

ELEV

DEPTH

DESCRIPTION

NUMBER

TYPE

“N" VALUES

DYNAMIC CONE PENETRATION
RESISTANCE PLOT —..
———
20 40 60 80 100
1

L 1 !

PLASTIC uaun
LT

GROUND WATER
CONDITIONS
ELEVATION SCALE

L]
SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

@ QUICK TRIAXIAL X LABVANE
20 40 60 80 100

NATURAL REMARKS
&
GRAIN SIZE
DISTRIBUTION

Y (%)

MOISTURE
CONTENT
wp w W)

LIt

UNIT
WEIGHT

WATER CONTENT (%)
20 40 60 kN/m3 [GR SA st cL

0.0

0.7

SILT, trace sand, occasional rootlets
occasional iron oxide staining
Compact

Brown

Dry to Moist

SS

Sandy SILT, trace iron oxide staining
Compact

Brown

Dry

SS

22

Silty SAND, trace clay, trace gravel
Compact

Brown

Moist

occasional cobbles or boulders

———— " STRATPLOT

SS

25

SS

3.1

38

SAND and GRAVEL, trace silt,
occasional cobbles and boulders
Very Dense

Brown

Wet

SS

67

o 2 86 30 2

END OF BOREHOLE AT 3.81 m.
BOREHOLE OPEN TO 3.81 m AND
DRY UPON COMPLETION.
AUGER REFUSAL AT 3.81 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

Numbers refer to
Sensitivity

20
15-85
10

(%) STRAIN AT FAILURE




ONTMT4S 41BMUSKOKAGPJ 21/12/04 s

Ministry of
Transporiation

—
[

Ontario oRBER
RECORD OF BOREHOLE No 418 9+275 .32 1 OF 2 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST, 9+275, O/S 32L ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILEDBY __ wM
DATUM _Geodetic DATE 01.03.04 - 01.03.04 CHECKED BY JL
DYNAMIC CONE PENE TRATION
SOIL PROF|LE SAMPLES lné " ;j RESISTANCE PLOT _> - NATURAL Loun - REMARKS
T — MOISTURE T
5 wl|<3] 3 20 40 e 80 100 W Gme Wl £ &
=N LlzEl z ‘ S wp w we| 52 | cransize
ELEV DESCRIPTION & 3] g 2 % a F—Q SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH < 27 > |2 8] £ |O UNCONFINED  + FIELDVANE ¥ %)
£l 2 |ZO| L |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© @ 20 40 60 80 100 20 40 60 kwm3 {GR sA sI cL
0.0

DCPT from surface.

N

Continued Next Page

20
4+ 3 % 3. Numbers referto

Sensitivity

15:68
T 10

5

(%) STRAIN AT FAILURE




ONTMT4S 418MUSKOKAGPJ 2112/04 s

Ministry of
Transporiation

Ontario

)
[0

THURBER

W.P. 759-93-00

HWY 11

DATUM _Geodelic

RECORD OF BOREHOLE No 418 9+275 L32

LOCATION 418 Muskoka Road, ST. 9+275, Q/S 32L

BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT)

01.03.04 - 01.03.04

METRIC

ORIGINATED BY GA
COMPILEDBY _ wM____
CHECKED BY L

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, 4 |RESISTANGE PLOT ~ ool o | Remarcs
(2] — x
= A £ Z| & 20 40 6 8 100 w58 &
S I WiSE] z T R we | 52 | cransize
ELEV Sle| B | 2|25| & [SHEARSTRENGTHKPa —_————— DISTRIBUTION
BEPTH DESCRIPTION |37 | 5|33 £ |o unconrmed  + FIELDVANE ] y %)
El= Z[EC| T |e QUCKTRAXIAL x LABVANE | WATER CONTENT (%)
] 20 40 60 80 100 60 km3 |GR SA SI CL

BOULDER.

10.1 END OF DCPT AT 10.13 m.
CONE REFUSAL AT 10.13m ON
PROBABLE BEDROCK OR

Numbers refer to Py
Sensitvity - 155 (o) STRAIN AT FAILURE

20




ONTMT4S 418MUSKOKAGPJ 21/12/04s

Ministry of
Transportation

—
[0

Ontario TURBER
RECORD OF BOREHOLE No 418 9+275 R18 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST. 9+275, 18R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE  Hollow Stem Augers COMPILEDBY _ WM
DATUM _Geodetic DATE 01.03.04 - 01.03.04 CHECKED BY AEG
SOIL PROFILE SAMPLES | w o | RIS CONE FENETRATION
ui < — pasnc  MATURAL LQUD = REMARKS
E @ e MQISTURE - T
& wl23] 8 20 40 60 80 100 "™ coma T 5 &
Slg wizsgl 2 e we w we| 58 | crainsize
ELEV € lm| & 2{25] S |SHEARSTRENGTH kPa =
= DESCRIPTION Els| & 21Z22| E —_————i DISTRIBUTION
DEPTH < |2 £ >13 3 < | O UNCONFINED + FIELD VANE . y %)
£l= 21290 @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 190 20 40 60 kN/m3 GR SA SI CL
i
00} TopsoiL -
0.2 Dark Brown 1 ss 8 o
Sandy SILT, occasional rootlets
Loose
07 Brown I
Wet
Silty SAND, occasional cobbles, 21 85 | s0/ 4q
occasional iron oxide staining 075
Compact
Brown
15 Wet

END OF BOREHOLE AT 1.52 m.
BOREHOLE OPEN TO 1.52 m AND
DRY UPON COMPLETION.
AUGER REFUSAL AT 1.52 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

4

3

K

R

Numbers refer to 1,_?32
I 55
Sensitivity 10

(%)} STRAIN AT FAILURE




ONTMT4S 418MUSKOKA.GPJ 21M2/04 s

Ministry of
Transportation

—
[0

Ontario moRBER
RECORD OF BOREHOLE No 418 9+300 CL 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST. 9+300, CL ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 01.03.04 - 01.03.04 CHECKED BY AEG B
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i Y |RESISTANCE PLOT —. ene b | REMARKS
&2} T MOISTURE - T
= o |28 @ 20 40 60 80 100 WMT O onrenr MMTL S O &
S| wliz2t > 1 ! : L ! wp w we| 24 GRAIN SIZE
T @ W 2125 O |SHEARSTRENGTHkPa
ELEV DESCRIPTION = o I |1Z28}| E I DISTRIBUTION
DEPTH <|Z2 ¢ =12 ] < | © UNCONFINED + FIELD VANE y %)
£l= Z|€O| @ |e QUICKTRAXAL x LABVANE | WATER CONTENT (%)
© m 20 40 60 80 100 20 40 60 khm3 |GR SA SI CL
0.0 SAND mixed with PEAT, silty, L
occasional rootlels = — .
Dark Brown =
05 SAND and SILT 11 ss | a °
Loose to Compact
Grey
Wet
2188 |17 o 0 48 48 3
1.8 SAND, trace silt, trace gravel
Compact 3] ss | 14 o
Grey
Wet
2.8 Sandy SILT, occasional iron oxide
staining 4 ss 41 o
Dense
Brown
Wel
41|  Silty SAND, trace oxide staining H
Compact 5] ss | 23 o
Brown |
Wet — H
53 END OF BOREHOLE AT 5.33 m.

PROBABLE BEDROCK OR
BOULDER.

with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH
(m)
03/03/04 030

AUGER REFUSAL AT 5.33 m ON

Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe

4

3

s

3.

Numbers refer to 15-2‘;) 5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 418BMUSKOKAGPJ 21/12/04s

Ministry of
Transportation

Ontario

—
[

TRUABER

W.P.
HWY

758-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 9+350 CL

LOCATION

418 Muskoka Road, ST. 9+350, CL

10F 1

BOREHOLE TYPE __ Hollow Stem Augers

DATE

01.03.04 - 01.03.04

METRIC

ORIGINATED BY _GA
COMPILED BY
CHECKED BY

AEG

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

"N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT &

20 40 60 80

! 1

100
L

1 i
SHEAR STRENGTH kPa
O UNCONFINED
@ QUICK TRIAXIAL

20 40 60 80 100

+ FIELD VANE
X LAB VANE

NATURAL
MOISTURE
CONTENT

wp w

PLASTIC
LIMT

I — |
WATER CONTENT (%)
60 kN/m 3

20 40

REMARKS

&
GRAIN SIZE
DISTRIBUTION
Y (%)

LiQuiD
LiIMiT

UNIT
WEIGHT

Wi

GR SA SI CL

0.0

SAND, fine to medium grained, trace
silt, occasional iron oxide staining
Compact

Brown

Wet

SS

SS

2.0

SILT, some clay, some sand,
occasional iron oxide staining
Stiff

Brown

Wet

S8

21

SS

4.3

Sandy SILT, occasional iron oxide
staining

Compact

Brown

Wet

BN

27

0 14 68 17

53

END OF BOREHOLE AT 5.34 m.
AUGER REFUSAL AT 5.34 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 1.22 m AND
WATER LEVEL IN OPEN BOREHOLE
AT 0.61 m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

4

3

X

3.

Numbers refer to

Sensitivity 1585 (%) STRAIN AT FAILURE




ONTMT4S 41BMUSKOKAGPJ 21/12/04s

Ministry of
Transporiation

Ontario

)
[0

THURBER

W.P. 759-93-00

HWY 11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 9+400 R1.5

LOCATION

418 Muskoka Road, ST. 9+400, O/S 1.5R

10F1

BOREHOLE TYPE _ Hollow Stem Augers
DATE

01.03.04 - 01.03.04

METRIC

ORIGINATEDBY GA
COMPILED BY
CHECKED BY

WM

AEG

SOIL PROFILE

SAMPLES

RESISTANCE PLOT —

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

“N" VALUES

20 40 60

DYNAMIC CONE PENETRATION

80

i

NATURAL
MOISTURE
CONTENT

PLASTIC

100 LT

1 1
SHEAR STRENGTH kP
O UNCONFINED
@ QUICK TRIAXIAL
2'0 40 6[0

GROUND WATER
CONDITIONS
ELEVATION SCALE

a

+ FIELD VANE
X LAB VANE

80
|

wp w

100 20 40

_—

WATER CONTENT (%) | ¥
60

REMARKS

&
GRAIN SIZE
DISTRIBUTION
(%)

LiQuio
LIMIT

UNIT
WEIGHT

Wi

kN/m3 |GR SA S| CL

00

trace wood fibers
Loose to Very Loose
Dark Brown

Wel

PEAT, silly, fibrous, trace rootfels,

SS

SS

SAND, fine grained, trace silt
Compact

Brown

Wel

SS

24

DA IS

2.0
{race clay
Compact
Grey
Wet

Silty SAND, fine grained, trace gravel,

SS

17

{IZ58

=5

2.8
clay seams
Compact
Grey

Wet

Sandy SILT, trace clay, occasional

SS

;’é
o
i
i
i
i

4.3 SILT, some sand, some clay,
occasional iron oxide staining
Very Stiff

Brown

Wet

SS

26

58 Sandy SILT, trace clay
Very Loose
Brown

Wet

Ss

!

6 57 34 4

0 18 66 16

6.7

PROBABLE BEDROCK OR
BOULDER.

with a 1.52 m slotled screen.

WATER LEVEL READINGS:
DATE DEPTH
(m)

03/03/04 0.64

END OF BOREHOLE AT 6.71 m.
BOREHOLE OPEN TO 6.71 m AND
WATER LEVEL IN OPEN BOREHOLE
AT 0.64 m UPON COMPLETION.
AUGER REFUSAL AT 6.71 m ON

Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe

0
Numbers refer to 153:
b
10

Sensilivity

+ 3 %3,

(%) STRAIN AT FAILURE



ONTMT4S 418MUSKOKAGPJ 21/12/04 s

Ontario

Ministry of
Transportation

o
[0

THURBER

W.P.

758-93-00

HWY

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 9+425 20

LOCATION
BOREHOLE TYPE _ Hollow Stem Augers

DATE

418 Muskoka Road, ST. 9+425, O/S 20L

1 OF 1

METRIC

ORIGINATEDBY GA

COMPILEDBY _ wM

02,03.04 - 02.03.04

CHECKED BY AEG

SOIL PROFILE

SAMPLES

ELEV

DEPTH

DESCRIPTION

NUMBER
TYPE

"N" VALUES

20 40 60

I !

DYNAMIC CONE PENETRATION
RESISTANCE PLOT —_
e

NATURAL
MOISTURE
CONTEN

PLASTIC
80 100 RIS
!

i

O UNCONFINED
@ QUICK TRIAXIAL
20 40 60

GROUND WATER
ELEVATION SCALE

1
SHEAR STRENGTH kPa

wp w

+ FIELD VANE
X LAB VANE
80 100 20 40

i

WATER CONTENT (%) | T

REMARKS
&
GRAIN SIZE
DISTRIBUTION

(%)

LQuio
T

UNIT
WEIGHT

WL

60 kN/m3 |GR SA SI CL

0.0

PEAT, fibrous, some roollets,
occasional wood fibers

Very Loose

Dark Brown

Wet

" CONDITIONS

CCLCCLECELEL]) smmareor

03

Sandy SILT, trace roollets
Compact

Grey

Wet

b
[e2]
[70)

w
4]

1.5

SILT, some clay, trace sand,
oceasional iron oxide staining
Hard to Very Stiff

Grey

Dry to Wet

33

22

0 8 74 18

3.7

END OF BOREHOLE AT 3.67 m.
AUGER REFUSAL AT 3.67 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 0.92 m AND
WATER LEVEL IN OPEN BOREHOLE
AT GROUND SURFACE.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

Numbers refer {o_-
Sensitivity

15-2-5
10

20
(%) STRAIN AT FAILURE




Minisiry of
Transportation

—
[0

Ontario HORBER
RECORD OF BOREHOLE No 418 9+425 R22 1 OF 1 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST. 9+425, O/S 22R ORIGINATED BY GA _
HWY 11 BOREHOLE TYPE _ Dynamic Cone Penetration Test (DCPT) ___ COMPILEDBY _ wM
DATUM _Geodetic DATE 01.03.04 - 01.03.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SO“_ PROF]LE SAMPLES r H RESISTANCE PLOT NATURAL REMARKS
Koo < 2\ PUSTC Cenme BV L £
= wnl|<Zi B 20 40 60 80 100 WMT oo MT) S8 &
RN T -+ = = L L 1 L . wp w w | 3 g GRAIN SIZE
ELEV Sl W 2|ag| © |SHEARSTRENGTHkPa
DESCRIPTION = & ={zg8l E —O——— DISTRIBUTION
DEPTH <|2| ¢ >138 < | O UNCONFINED + FIELD VANE y %)
El= Z|20| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
© @ 20 40 60 80 100 20 40 60 kwm3 {GR sA St cL
0.0 DCPT from surface.
\
47 END OF DCPT AT 4.72 m.

ONTMT4S 418MUSKOKA.GPJ 2112/04s

CONE REFUSAL AT 4.72 m ON
PROBABLE BEDROCK OR
BOULDER.

4

3

X

3.

Numbers refer to 15,,257_5
Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4S 418MUSKOKAGPJ 2112/04 s

Ministry of
Transportation

—
A0

Ontario THURBER
RECORD OF BOREHOLE No 418 9+450 CL 10F1 METRIC
W.P. 7599300 LOCATION 418 Muskoka Road, ST. 9+450, CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 01.03.04 - 01.03.04 CHECKED BY ____AEG ~
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES e ; RESISTANCE PLOT ——._ masne NATURAL Lau — REMARKS
w MOISTURE — I
= o L2 9 20 40 60 80 100 T comen  MTL S B &
Ola wl|x2| 2 I . ! : L wp w we| 28 | cransizE
ELEV 5 & B i ; 25| 2 |SHEARSTRENGTHkPa SR S — DISTRIBUTION
BEPTH ESCRIPTION |3 7 5|33| < |o UNCONFINED  + FIELDVANE . ¥ )
Elz 212 O @ |o QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
°o | © 20 40 6 80 100 20 40 60 kum3 |or sa st cL
0.0 PEAT, fibrous, trace rootlets and ﬂ B
wood fibers A
LAAS
Very Loose 1ATA]
AAY
Dark Brown Ny
b AAS 429
el ] 1] ss | 2
LAY
LALAS
AN
MALAS
ALY
b A A
1.2 SAND, fine to medium grained, lrace
silt 2| ss | 18 o
Compact
Brown
Wet
2.0 SILT, some clay, trace sand
Very Stiff 3| ss 33 o
Grey
Wet
4| 85| 24 ° 0 8 79 13
51 88| 62
o)
47 END OF BOREHOLE AT 4.73 m,
BOREHOLE OPEN TO 3.36 m AND
WATER LEVEL IN OPEN BOREHOLE
AT GROUND SURFACE.
AUGER REFUSAL AT 4.73 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
i
| i
4 3' % Numbers refer to 20

1585
Sensilivity ) ,%

(%) STRAIN AT FAILURE




ONTMT4S 418MUSKOKAGPJ 21/12/04s

Ministry of
Transportation D D
Ontario THURBER
RECORD OF BOREHOLE No 418 9+500 CL 10F1 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST. 9+500, CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE __ Hollow Stem Augers COMPILED BY _wm
DATUM _Geodelic DATE 02.03.04 - 02.03.04 CHECKEDBY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES p W IRESISTANCE PLOT masne | MTURAL wauo — REMARKS
= =2 §> 20 4 e 80 100 | mmm el 55 &
Ola g1zl 2 P W wp w w| >8 | crawsize
ELEV Ul w 3 25 g SHEAR STRENGTH kPa — DISTRIBUTION
DEPTH DESCRIPTION SIS F| 2 32Z| S |O UNCONFINED  + FIELDVANE ] y )
El= Z2|EO| I |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
0\7 o 20 40 60 8 100 20 40 60 kwm3 |GR SA S1 CL
09 waTER B
0.4 PEAT, fibrous, trace rootlets and %
wood fibers |
hAAS 249
Very Loose tﬁ 1 3s 2
Dark Brown w
Wet AACAY
AN
MAAS
LAA]
LAA]
MAAY
WAA]
Al 2 | SS 2
LAY
AALAY
ALY
ALY
AN
21 SILT, trace sand, some clay,
occasional iron oxide staining 3 ss 2
Stiff
Brown
Wet
4 ss 22 [s} 0 6 81 13
41 END OF BOREHOLE AT 4.06 m.
BOREHOLE OPEN TO 0.7 m AND
WATER LEVEL IN OPEN BOREHOLE
AT 0.41m ABOVE GROUND
SURFACE.
AUGER REFUSAL AT 3.66 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WiTH
DRILL CUTTINGS.
n 3' « 3. Numbers refer to 1533;5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S 418MUSKOKAGPJ 2112/04 s

¥inislry of DDij
ransportation
Ontano THURBER
RECORD OF BOREHOLE No 418 9+625 CL 10F1 METRIC
W.P. ___759-93-00 LOCATION 418 Muskoka Road, ST. 9+625, CL ORIGINATED BY _GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __ wM
DATUM _Geodetic DATE 02.03.04 - 02.03.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W IRESISTANCE PLOT — NATURAL - REMARKS
E o 3 e PLASTIC  \oxsTuRe "'S:’:ﬁ - T &
I wl<8]| @ 20 40 60 80 100 LT CONTENT Tl z ©
0| & Rl = L h ! L i wp w wi :% GRAIN SIZE
ELEV DESCRIPTIO Tlh €| 2|85 2 |SHEARSTRENGTHKPa —— DISTRIBUTION
DEPTH N <3| & 3|38| S |o UNCONFINED  + FIELDVANE . Y %)
El= Z2{Z2C] @ |eo QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
o o 200 40 60 80 100 20 40 60 w/m3 IGR SA 81 CL
00| SAND and SILT, trace rootlets, o
occasional iron oxide staining 1 88 22
Compact to Dense
Brown z
Moist to Wet
21 s8s | 49 R 7 s 3
SFCT
10 END OF BOREHOLE AT 1.02 m. t )
BOREHOLE OPEN TO 0.26 m AND
WATER LEVEL IN OPEN BOREHOLE
AT 0.56 m UPON COMPLETION.
AUGER REFUSAL AT 1.02 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
& 3‘ w 3. Numbers refer to 2

A5-B-5
Sensitivity 10

(%) STRAIN AT FAILURE



ONTMT4S 418MUSKOKAGPJ 2112/04s

Ministry of
Transportation

—
[0

Ontario ThuRBER
RECORD OF BOREHOLE No 418 9+650 L22 10F 1 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST. 9+650, O/S 221 ORIGINATED BY GA
HWY 11 BOREHOLE TYPE __Dynamic Cone Penetration Test (DCPT) COMPILED BY __wM -
DATUM _Geodetic DATE 02.03.04 - 02.03.04 CHECKED BY JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o LIJJ RESISTANCE PLOT — TURAL — REMARKS
l-I_J %) S —_— PLASTIC o TURE vauof &
e IR 20 40 60 80 100 LT e MTL S O &
S @ uw =21 = L L L : ! wp w wei 08 GRAIN SIZE
ELEY DESCRIPTION = = 2|25 B |SHEARSTRENGTHKPa b O DISTRIBUTION
DEPTH <|3| > 33| < |O UNCONFINED ~ + FIELDVANE . y %)
El= 2120 i |e QUICKTRIAXAL x LABVANE | WATERCONTENT (%)
© o 20 40 60 80 100 20 40 60 wNm3 fGrR sA sI CL
0.0 DCPT from surface.
1.2 END OF DCPT AT 1.22 m.
CONE REFUSAL AT 1.22 m ON
PROBABLE BEDROCK OR
BOULDER.
Numbers refer to 2

43 3.

LK

1535
Sensitivity . By

(%) STRAIN AT FAILURE




ONTMT4S 418MUSKOKAGPJ 21/2/04s

Ministry of
Transportation

—
[

Ontario THURBER
RECORD OF BOREHOLE No 418 9+670 CL 10F 1 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST. 9+670, CL ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _wM_
DATUM _Geodetic DATE 02.03.04 - 02,03.04 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o ; RESISTANCE PLOT -> s NATURAL aua - REMARKS
= £ ? 20 40 60 80 00 ™ Gomr ol 53 &
ole g 2l 2 : ) ! 1 : wp w wL :g GRAIN SIZE
ELEV DESCRIPTION Sla| @ | F|2a| 2 |SHEARSTRENGTHKPa —————y DISTRIBUTION
DEPTH c < |2 2 >|38| £ |O UNCONFINED  + FIELDVANE . y %)
El= Z2|€O| I |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 knm3 |GR SA S CL
00 PEAT, fibrous, trace rootlets ang %
wood fibers A
Very Loose to Loose % 2
Dark Brown ray
L AAS 58
Wet M 1] ss | 2
b A_AS
LAAS
L_A_A
1.1 Sandy SILT, some clay, occasional
iron oxide staining
Compact 218 | 5 q
Brown
Wet
3 Ss 17 o 0 24 80 16
2.6 END OF BOREHOLE AT 2.60 m.
AUGER REFUSAL AT 2.60 m ON
PROBABLE BEDROCK OR
BOULDER.
WATER LEVEL IN OPEN BOREHOLE
AT 0.46 m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
20
+3 % 3. Numbers refer to 1585
T sensilivity > (%) STRAIN AT FAILURE



ONTMT4S 418MUSKOKAGPJ 21/12/04 s

Ministry of [:
Transportation D D

Ontario T™HURBER
RECORD OF BOREHOLE No 418 9+722CL  10F2 METRIC
W.P. 758-93-00 LOCATION 418 Muskoka Road , ST. 9+722, CL ORIGINATED BY _MF
HWY 1 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY __ss
DATUM _Geodetic DATE 17.11.03 - 17.11.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x éi RESISTANCE PLOT asme | MATURAL Laub = REMARKS
E 22| 3 20 40 6 8 0 |wr  Gmn o] BS &
9| e g1z 2 1 P we i " %g GRAIN SIZE
ELEV Sla| g | 3|9g| 2 [SHEARSTRENGTHKPa ——— i DISTRIBUTION
DEPTH DESCRIPTION <|3 & >128| < |O UNCONFINED  + FIELDVANE . y %)
El= Z|2O| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 k/m3 |GR SA SI CL
0.0 SAND and GRAVEL
Loose 1]ss| s °
Brown to Grey
Moist to Wet
(FILL)
silty sand, fine grained, occasional
organics below 0.46m. 2 sS 4 v q
12|  TOPSOIL, mixed with sand — = )
Very Loose to Compact —
Dark Brown —
— ]
Wet 3| ss| 23 b
1.8 SAND, fine grained, with silt layers
Compact
22 Grey
Moist
SILT, some clay, some sand, with 4 ss 17
sand layers
Very Stiff
Grey
Wet
5 8s 17 Ho 0 15 69 17
Becoming Firm, occasional cobbles at
4.57m 6|ss| 5 o
53 Gravelly SAND, fine to medium :D:"
grained, some silt, occasionat cobbles °:°:f
Very Dense 0%e?
Brown °,,0¢
Wet I
°0°°
{7 ss| s o 25 62 13
=P (SHCL)
e:.,:c
)
‘o
«2e°1 8 | sS | 105/
:°?° 229. °©
R
7Y
°.0,
KR
orel g SSTTHO0L
92|  END OF BOREHOLE AT 9.19m. 05
BOREHOLE OPEN TO 9.19m.
WATER LEVEL IN OPEN BOREHOLE
AT 1.22m UPON COMPLETION.
BOREHOLE BACKFILLED WITH

Continued Next Page 20
4+ 3 %3, Numbers refer to 15485
[

Sensitivity (%) STRAIN AT FAILURE



ONTMT4S 41BMUSKOKAGPJ 2112/04s

Ministry of
Transportation

—
O

Ontario oRGER
RECORD OF BOREHOLE No 418 9+722 CL 20F2 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road , ST. 9+722, CL ORIGINATED BY _MF
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SS
DATUM _Geodetic DATE 17.11.03 - 17.11.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT ——. R ~ | REMARKS
l"_J (2] <L() ) PLASTIC ) tsTURE o + I
- nl2Z| 8 20 40 60 80 100 L CONTENT Rl T &
Slg uw 221 2z ! L : . . wp w wi | 2% | GRANSIZE
ELEV DESCRIPTION Elz| | 2]|25]| & [SHEARSTRENGTHKPa LD DISTRIBUTION
DEPTH |2z >3 3 < | © UNCONFINED + FIELD VANE ! y %)
Elz Z2|2O| @ |eo QUICKTRAXAL x LABVANE | WATERCONTENT (%)
© m 20 40 60 8 100 20 40 60 knvm3 |GR sA s1 cL
DRILL CUTTINGS.
+ 3' w3, Numbers refer to 15 ?05

Sensitivity T

(%) STRAIN AT FAILURE




ONTMT4S 41BMUSKOKA.GPJ 21/12/04 s

Minisiry of L
Transportation D D
Ontario THURBER
RECORD OF BOREHOLE No 418 9+775 CL 1 0F 1 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST. 9+775, CL ORIGINATED BY A
HWY 1 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _ wM
DATUM _Geodetic DATE 17.05.04 - 17.05.04 CHECKED BY JL -
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i 4 |RESISTANCE PLOT st MURAL el ) REMARKS
— Y MOISTURE - I
= onl|<3] 3 20 40 60 80 100 OMT Conent  UMT] 5 5 &
Slg wiz2 5 . L ! : ' we w wi| 58 | GRANSIZE
ELEV alm| oW 3125| C |SHEARSTRENGTHkPa
DESCRIPTION = e =2 {zel E e Oy DISTRIBUTION
DEPTH |2 13 3 < | O UNCONFINED + FIELD VANE . y %)
El= 2|z O| @ |e QUCKTRAXAL x LABVANE | WATER CONTENT (%)
o o 20 40 60 80 100 20 40 60 wm3 [6r sa s cL
00| sandy TOPSOIL with rootiets gy
0.2 Dark Brown 1 ss 6 q
SAND, fine grained, some silt
Loose to Compact
Brown
Wet
21 8s | 10 o
3lss| 8| ¥ o
2.3 SILT and SAND, some iren oxide
Sc‘ai”ing 4 ss| 10 ° 0 48 51
ompact
SI+CL.
Brown ¢ )
Wet
3.1 Clayey SILT, trace to some sand
Stiff to Very Stiff 51| 88 13
Grey
Wet
6 SS | 16 o 0 10 67 23
5.8 END OF BOREHOLE AT 5.79 m.
BOREHOLE OPEN TO 5.7¢ m AND
WATER LEVEL IN OPEN BOREHOLE
AT 1.83 m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
4 3. 1« 3. Numbers refer to

Sensitivity

20
15'?% % (%) STRAIN AT FAILURE



ONTMT4S 4#18BMUSKOKAGPJ 21112/04 s

Ministry of [:
Transportation D D

Ontario THURBER
RECORD OF BOREHOLE No 418 9+802 R5 1 0OF 1 METRIC
W.P. 759-93-00 LOCATION 418 Muskoka Road, ST, 9+802, OIS 5R ORIGINATEDBY GA
HWY 11 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY _wM
DATUM _Geodetic DATE 17.05.04 - 17.05.04 CHECKEDBY __ JL
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES > W JRESISTANCE PLOT — NATURAL - REMARKS
PLASTIC LiQuiD
(S} < — MOISTURE Y == &
5 ni<s| & 200 40 60 80 100 all CONTENT = O
9 > W S g bt I 1 L i 1 wp w wy > % GRAIN SIZE
ELEV & |3 & 2125| 2 |SHEARSTRENGTHKPa ———— DISTRIBUTION
DEPTH DESCRIPTION <13 £ 5|33 < | O UNCONFINED  + FIELDVANE . ¥ %)
Elz Z|EO| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
@ © | 20 40 60 80 100 20 40 80 wm3 {GR SA SI CL
00 Silty SAND, occasional peat and
rootlets 1 ss 7 o
Loose
Dark Brown
Wet
0.8 SILT and SAND, fine grained
Compact 2| ss 18 o] 0 44 56
Grey (si+CL)
Wet
15 Clayey SILT, trace to some sand
Very Stiff to Stiff 3l ss | 18 b
Grey
Wet
41 ss] 10l o 0 10 &1 29
5185 | 10 °

38 END OF BOREHOLE AT 3.81 m.

END OF BOREHOLE AT 3.81 m.
AUGER REFUSAL AT 3.81 m ON
PROBABLE BEDROCK OR
BOULDER.

WATER LEVEL IN OPEN BOREHOLE
AT 0.91 m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

3 3. Numbers refer to 2
BT 195 (54) STRAIN AT FAILURE



ONTMT4S 418BMUSKOKAGPJ 21/12/04 s

Ontario

Ministry of
Transpontation

—
A0

THURBER

W.P.

758-83-00

HWY

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 9+825 R3

LOCATION

418 Muskoka Road, ST. 9+825, O/S 3R

10F 1

METRIC

BOREHOLE TYPE _ Hollow Stem Augers

DATE

12.05.04 - 12.05.04

CHECKED BY

COMPILED BY

ORIGINATED BY A

WM

JL

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT
NUMBER
TYPE

"N* VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT ~—..
—\
20 40 80 80

1 1 1

100
1

X
SHEAR STRENGTH kPa
O UNCONFINED

@ QUICK TRIAXIAL X LAB VANE
20 40 60 80 100

+ FIELD VANE

NATURAL
MQISTURE
CONTENT

Wp w

PLASTIC
LMt

—— Oy

LiQuid
LIMIT

UNIT
WEIGHT

WL

WATER CONTENT (%) ¥

20 40

60 kN/m 3

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

0.0

0.3

Sandy TOPSOIL, some rootlets,
some peat

Dark Brown

Wet

SAND fine grained, some silt, trace
clay, mixed with peat

Loose to Compact

Dark Brown

Moist

GS

2.8

34

Silty SAND, fine to medium grained,
trace gravel

Dense

Brown

Moist

30

50/

8 61 31
(Si+CL)

END OF BOREHOLE AT 3.35 m.
AUGER REFUSAL AT 3.35m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.35 m AND
WATER LEVEL IN OPEN BOREHOLE
AT 1.52 m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

073

+

3

LK

3,

Numbers refer {o
Sensitivity

20
1555
10

(%) STRAIN AT FAILURE




ONTMT4S 41BMUSKOKAGPJ 2112/04 s

Ontano

Ministry of
Transportation

—
[0

THURBER

W.P.
HWY

758-93-00

1"

DATUM _Geodetic

RECORD OF BOREHOLE No 418 9+878 L5

LOCATION

418 Muskoka Road , ST, 9+878, O/S 5L

10F 1

METRIC

ORIGINATED BY MF

BOREHOLE TYPE _ Solid Stem Augers

DATE

COMPILED BY SS

20.11.03 - 20.11.03

CHECKED BY AEG

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRAT PLOT

NUMBER

TYPE

“N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

RESISTANCE PLO

20 40
1 13

DYNAMIC CONE P1E_NETRATION

60

NATURAL
MOISTURE
CQNTENT

PLASTIC
80 100 LIMIT
1 t

1
SHEAR STRENGT]
O UNCONFINED
@ QUICK TRIAXIAL
20 40

60
1

WF’ w
HkPa
+ FIELD VANE
X LAB VANE
80 100

20 40

S —

WATER CONTENT (%) | !

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

LIiQUID
LM

UNIT
WEIGHT

WL

60 KN/m3 |GR SA SI CL

00

0.1

TOPSOIL
Dark Brown _ /
Silty SAND, fine grained

Loose to Compact

Reddish Brown o Brown

Wet

some grey silt layers

|
1

SS

-

SS

20

20

Clayey SILT, trace sand
Siff

Grey

Wet to Moist

(ML)

silt and clay laminated

SS

SS

34

Silty SAND, fine to medium grained,
trace to some gravel, occasional
cobbles

Dense to Very Dense

Brown

Wet

SS

SS

75

SS

50/

0 7 69 24

3 65 32

(Si+CL)

6.3

END OF BOREHOLE AT 6.25 m.
AUGER REFUSAL AT 625 m ON
PROBABLE BEDROCK OR
BOULDER.

BOREHOLE OPEN TO 3.96 m.
WATER LEVEL IN OPEN BOREHOLE
AT 0.91m DEPTH UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

102

Numbers refer to
Sensitivity

20
1565
10 (%) STRAIN AT FAILURE



ONTMT4S 418MUSKOKAGPJ 2112/04 s

Ontario

Ministry of
Transporiation

—
[

THURBER

W.P.
HWY

758-93-00

11

DATUM _Geodetic

RECORD OF BOREHOLE No 418 9+927 R2

LOCATION

418 Muskoka Road , ST. 9+927, O/S 2R

10F1 METRIC

BOREHOLE TYPE _ Solid Stem Augers

DATE

COMPILED BY

20.11.03-20.11.03

CHECKED BY

ORIGINATEDBY MF

_Ss

AEG

SOIL PROFILE

SAMPLES

ELEV
DEPTH

DESCRIPTION

STRATPLOT
NUMBER
TYPE

"N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION
RESISTANCE PLOT 2

20 40 60 80 190
1. 1

1 |
SHEAR STRENGTH kPa
O UNCONFINED
© QUICK TRIAXIAL X LAB VANE
20 40 60 80 100

+ FIELD VANE

RNATURAL
MOISTURE
CONTENT
wp w Wi
b—O0—

PLASTIC
LIMIT

LiQuio
LIMIT

UNIT
WEIGHT

WATER CONTENT (%) | Y
20 40 60 kN/m 3

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA sI CL

—08— ToPsoIL
01 —\D_ark Brown

0.3

Silty SAND, fine grained
Loose

Reddish Brown

Moist

SAND and SILT, fine grained, trace
gravel, occasional cobbles

Very Dense to Compact

Brown

Moist to Wet

accasional grey silt fayers beginning at
22m

1
\

i

N -
T

Ss

4.9

53

6.1

Clayey SILT, {race sand, occasional
sand layers

Very Stiff

Grey

Wet

Silty SAND, fine to medium grained,
trace to some gravel, occasional
cobbles

TITIT

[TT1]

]

IRERERNREERN

1 58 41
(SI+CL)

END OF BOREHOLE AT 6.1m.
AUGER REFUSAL AT 6.1 m ON
PROBABLE BEDROCK OR
BOULDER.

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH

(m)

.3

s

, X

3.

20
Numbers refer to 5

N 15
Sensitivity

‘3’0’5 (%) STRAIN AT FAILURE



ONTMT4S 418MUSKOKA.GPJ 21/12/04s

Ministry of
Transporiation

—
[0

Ontario THUSBER
RECORD OF BOREHOLE No 418 9+950 L31  10F 1 METRIC
WP, 759-93-00 LOCATION 418 Muskoka Road , ST. 9+950, O/S 31L ORIGINATED BY _MF _
HWY 11 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY SSs
DATUM _Geodetic DATE 20.11.03 - 20.11.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « 4 IRESISTANCE PLOT — NATURAL e REMARKS
oo < — PLASTC | emuRe Laup - T
P onlz3| & 20 40 80 8 100 |7 Commr M7 58 &
S g w2zl =z 1 1 I i L wp w wi | 3 g GRAIN SIZE
ELEV Slo| & | 3|25| & [SHEARSTRENGTHKPa U — DISTRIBUTION
PTH DESCRIPTION 5120 F | $|32] E |o UNCONPNED  + FIELDVANE o
DE = 138 TER CONTENT (%) | 7 )
El= 22O @ |e QUICKTRAXAL X LABVANE | WA %
© i 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI CL
08— topsoiL E
0.1 Dark Brown 1 SS 3
Silty SAND, fine grained
0.3 Very Loose
Ret.jdxsh Brown g o7
Moist
SAND, fine grained, trace to some silt 078
Very Dense
Brown
1.4 Moist
END OF BOREHOLE AT 1.37 m.
AUGER REFUSAL AT 1.37 m ON
PROBABLE BEDROCK OR
BOULDER.
BOREHOLE OPEN TO 1.37 m AND
DRY ON COMPLETION.
BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.
+3 % Numbers refer to E 15.,2‘05

Sensilivity 10

(%) STRAIN AT FAILURE




Ministry of [
Transportation D D
Ontario omBeR

RECORD OF BOREHOLE No 418 9+978 R3 10F1 METRIC

ONTMT4S 418MUSKOKA.GPJ 2112/04 s

W.P. 759-93-00 LOCATION 418 Muskoka Road . ST. 9+978, O/S 3R ORIGINATED BY MF _
HWY 11 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY SS o
DATUM _Geodetic DATE 20.11.03 - 20.11.03 CHECKED BY AEG
SOIL PROFILE SAMPLES |\ | w |RESIGCENE EENETRATION R
s NATURAL — EMARKS
E 1) é ——_— PLASTIC MOISTURE Lioup - T
= nl|2E] 8 20 40 60 80 100 ™7 comma M| S8 &
S ] glzgl z : f 7 7 3 wp w w | 54 | cramsize
ELEV DESCRIPTION Slg| 8| 3|2a| 2 [SHEARSTRENGTHKPa Al ’ DISTRIBUTION
DEPTH <2 > |38} < |O UNCONFINED  + FIELDVANE . y %)
El= Z|2O| @ {e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
© o 20 40 60 80 100 20 40 60 wim3 JeR sA sI CL
00 vorsolL =
Very Loose =3 4| ss 3 o
0.3 Dark Brown
Wet 2
Silty SAND, fine grained, some gravel .
Very Loose to Very Dense 2 SS S0/
Grey : 150
Moist
3 | ss | 100/ 18 52 29
450 o (SI+CLY

23 END OF BOREHOLE AT 2.29 m.
AUGER REFUSAL AT 2.29 m ON
PROBABLE BEDROCK OR
BOULDER.

PROBABLE BEDROCK.
BOREHOLE OPEN TO 2.29 m.
WATER LEVEL IN OPEN BOREHOLE
AT 0.61m DEPTH UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
DRILL CUTTINGS.

20
+3 3. Numbersreferto - 15055

Sensilivity %7 (%) STRAIN AT FAILURE



THURBGSD 418MUSKOKA GPJ 21/12/04

Hwy 11 Four Laning

FIGURE E1
GRAIN SIZE DISTRIBUTION
Sandy Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
6 4% 3" thy 17 354- VoY 3 4 810 16 30 40 5060 100 200
100 [ : IEER 4 “G\‘#\g\ :
LN
% \\
80
@
70
2
E 60
i
58]
pd
. 50
}_.
Z ®
> 40
18]
o
30 h
)
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE lMEDIUMl FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 9+670 CL 2.29
Date December 2004 D D Prepd ... HS. .
Project . 758-93-00 Chkd SMS

THURBER




THURBGSD 418MUSKOKAGPJ 21/12/04

Hwy 11 Four Laning

FIGURE E2
GRAIN SIZE DISTRIBUTION
Silt and Sand
Size of openings, inches U.S.S. Sieve size, meshes/inch
6 4ly. 3 or 1" H T3 3 4 810 16 30 40 5 0
100 —— o U e 3 & ==_=_i.°"?°‘? 200
90
80 %
70 \
Z
£ 60
i b
= 50 &
'_
pd
L
Q 40
x
i
a
30
20
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE | FINE COARSE | MEDIUM|  FiNE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 9+775 CL 2.59
X 418 9+802 R5 1.07
pate .December 2004 D D Prepd ...... HS ...
Project ../99-93-00 Chkd SMS

THURBER




THURBGSD 41BMUSKOKAGPJ 21/12/04

Hwy 11 Four Laning

FIGURE E3
GRAIN SIZE DISTRIBUTION
Sand and Silt
Size of openings, inches U.S.S. Sieve size, meshesfinch
& 4111,- 3 o 17 F Yor¥pe 3 4 810 18 30 40 5060 300 200
100 -
§ | \6\
90 i 1¥\ﬁ\e\
-4
\m\ \i
80 v 4l
. k:
2
E 60
; )
w
4
T 50
|_
Z
S
i ;
Ll
o
30 b\
20 \0\
10
0 toons
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE | MEDIUM|  FE SILT and CLAY
Size GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
418 9+300 CL 1.37
b 418 9+625 CL 0.87
418 9+927 R2 1.83
Date . December 2004 D D Prep'd ...... HS .
Project 759‘93'00 Chkd SMS

THURBER




THURBGSD 418MUSKOKAGPJ 21/12/04

Hwy 11 Four Laning

' FIGURE E4
GRAIN SIZE DISTRIBUTION
Silty Sand
Size of openings, inches U.S.S. Sieve size, meshes/inch
6" 4%y- 3" Moe 1" ¥ b3 3 4 810 18 30 40 5060 100 200
100 [~ %%:\ T
NS
\\\bt T
% s ixi\kiis
o N A
RSt
\&\ )\ 7\
70 A \
: N
= 60 \
o
]
z
T 50
l_
z
ig
é:) 40
B! \
30
20 '
@
|
10 :
\'\n =l
0 TY =%
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SI1ZE, mm
l
comsle| Coarse | e | coarse [MEDUM|  FinE SILT and CLAY
SIZE GRAVEL | SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 9+250 CL 1.83
¢ 418 9+400 R1.5 2.29
A 418 9+825 R3 2.75
* 418 9+878 L5 4.88
© 418 9+978 R3 1.60
pate . December 2004 D D Prep'd ...... HS .
Project .759-93-00 Chkd SMS

THURBER




THURBGSD 418MUSKOKAGPJ 21/12/04

Hwy 11 Four Laning

FIGURE ES
GRAIN SIZE DISTRIBUTION
Silt, some clay
Size of openings, inches U.S.S. Sieve size, meshesfinch
6" 41y 3 e 1" Yo TnYge 3 4 810 16 30 40 5060 100 200
100 i} L I2 : ] /? d 1 \E L il
Ny iy
90 -
i
80 N
70 —
z N
£ 60
o
w p
Z
T 50
}_
pd
i
O 40
o
W v
30 5
S
20 \g
) \W
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE | FINE COARSE |MEDIUM|  FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 9+350 CL 3.05
X 418 9+400 R1.5 4.58
A 418 9+425 1L.20 1.99
* 418 9+450 CL 3.05
® 418 9+500 CL 2.74
Lol 418 9+722 CL 3.35
Date .December 2004 D D Prep'd ...... HS .
Project .7598:93:00 Chkd SMS

THURBER




Hwy 11 Four Laning

THURBGSD 418MUSKOKAGPJ 21/12/04

FIGURE E6
GRAIN SIZE DISTRIBUTION
Clayey Silt
Size of openings, inches U.S.S. Sieve size, meshes/inch
6" dlge 3 T 1" 3 Y3 3 4 810 18 30 40 5080 100 200
100 A L doend ) L ) L :;__L % I .
k:i\
90
Ny
80 x
70 ‘\X
g
£ 60
o
L
z 50
= X
L
O 40 %\1
o
L
' X
20 \\\:
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
COBBLE| COARSE FINE COARSE |MeDIUM|  FinE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)

® 418 9+775 CL 4.88
b4 418 9+802 R5 2.59
A 418 9+878 L5 2.59

Project ..799-93-00 . Chkd. ...... SMS.
THURBER

Date .December 2004 D D Prep'd HS




THURBGSD 41BMUSKOKA.GPJ 21/12/04

Hwy 11 Four Laning

FIGURE E7
GRAIN SIZE DISTRIBUTION
Gravelly Sand
Size of openings, inches U.S.S. Sieve size, meshesfinch
6 4!‘44- 3 e 1 3{4- 1?-3:5- 3 4 810 16 30 40 5060 100 200
100 ‘
90 -
80
70
z Yo,
= 60 \
i
2 L3
'_
pd
w
O 40
x
u
o
30
I
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
cosBLE| COARSE |  FINE COARSE | MEDIUM|  FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ 418 9+722 CL 6.40
Date .December 2004 D D Prep'd ... HS. .
Project .759-93:00 Chkd SMS

THURBER




THURBALT 418MUSKOKAGPJ 21/12/04

Hwy 11 Four Laning

ATTERBERG LIMITS TEST RESULTS

FIGURE EB8

PLASTICITY INDEX

Date

Project

60
CH
50
40 //
Cl V\Qz
A
Ry~
30 e
CL
20 //
10 e
CL /
CL-ML ) MI-Ol MH-OH
ML oL
0 |
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 418 9+400 R1.5 4.58
X 418 9+722 CL 3.35
A 418 9+878 L5 2.59
.December 2004 D D Prep'd
.759-93-00 Chkd

THURBER




— 18 94275 L32

(L MUSKOKWO?KD ’3‘*"8,9_1“450

7$4\8\9+275 R18 D

S

BV NN
0 e @
B RNN X 418 9+425 R22

370~ s —
8418 9+250 CL

SILT
Compact
SANDY SILT to

PROPOSED MUSKOKA
ROAD GRADE

&+18 9+300 CL _EXISTING GROUND

; SAND mixed " SURFACE
> a 418 9+350 CL
’ [ /with PEAT 4 718 9+400 R1.5
SAND and GRAVEL e PEAT &+18 9+450 CL
Very Dense 171 \F/ibrousL
L N er oo0se
360 ; ‘4‘? 110l "SAND" ] 14
SAND and SILT : -
Loose to Compact gl " SANDY SILT
IV Bt ey
355 .
SANDY_SILT SAND to Sondy Silt

V Loose to Compact A/R“ ” Compact

HOR: 5 9

PROFILE € MU‘OSKOKA RD.

METRIC

AND /OR MILLIMETRES

DIMENSIONS ARE IN METRES

UNLESS OTHERWISE SHOWN

HWY 11
CONT No
GWP No/59—383-00

HWY 124 INTERCHANGE
MUSKOKA ROAD CENTRELINE

370

365

418 ,9+500 CL

355

STATIONS 9+250 TO 9+500

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

Marshall
Mackiin
RMonaghan
[
THURBER ENGINEERING LTD.
THURBER
\N‘*@A
STRONG
TOWNSHIP
o
%@00\6\0% g
y KEYPLAN
LEGEND

Bore Hole

Bore Hole & Cone

$ Dynamic Cone Penetration Test (cone)

geologicol evidence.

N Blows/0.3m (Std pen Test, 475J/blow)
CONE Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
L4 WL in Piezometer at Time of
Investigation (Dote)
Head Artesian Water
Piezometer
A4 WL in Open Borehole Upon Completion
of Drilling
90% Rock Quality Designotion (RQD)
A/R Auger Refusal
C/R Cone Refusal
OFFSET FROM
NO STATION MEDIAN CL
418 9+250 CL 9+250 0
418 9+275 L32 9+275 L32
418 94275 R18 g+275 R18
418 9+300 CL 9+300 0
418 9+350 CL 9+350 Q
418 9+400 R1.5 9+400 R1.5
418 9+425 L20 9+425 L20
418 9+425 R22 9+425 R22
418 9+450 CL 9+ 450 0
418 9+500 CL 9+500 0
—NOTE—

The boundaries between soil strota have been
estoblished only at Bore Hole locations. Between
Bore Holes the boundories ore assumed from

w

z.
Q
G FEB 07 FINAL
) INOV_04] SP |SSUED AS DRAFT FOR REVIEW

DRAWING NOT TO BE SCALED & [~BATE | BY DESCRIPTION

100 mm ON ORIGINAL DRAWING , [DESIGN:SKP_JCHK Sip_|CODE [LoAD [DATE FEB 2007
DRAWN TF /WW]CHK pJB_[SITE JSTRUCT [SCHEME JowWG C1




. HWY 11
P 4418 94275 L32 MET
S o WEST-TOE-OF MUSKOKA _RD. DIMENSIONS ARREIINCMETRES CONT No
N % R SRR AND/OR MILLIMETRES GWP No/59—-93—-00
E + UNLESS OTHERWISE SHOWN HWY 124 INTERCHANGE SHEET
----- o MUSKOKA ROAD EAST & WEST TOH
STATIONS 9+250 TO 9+500
BOREHOLE LOCATIONS AND SOIL STRATA
- . N - e % Narshall
S B S S Mackliin
%18 9+300 CL ¢ MUSKOKA RD .-~ v Monaghan
~\¢- - ,,_,\\\ P j&g’w,,—/ e\e‘%“ 5,_..—————-—"’-""’4 s e = 7 CONSULTING ENGINEERS » SURVEYORS » PLANNERS
T ; DD THURBER ENGINEERING LTD.
2 h THURBER
N “Pi7g 94425 R22
ot
¢418 9+275 R18
S 370 STRONG
_ TOPSOIL TOWNSHIP
; 4 EXISTING GROUND
‘ 7 SURFACE
A/R X
365 I SANDY SILT to ©
Silty Sand ST e 365 RSN
Loose 10 Compact @to Sraze ka2 4 Keveian
CE?NE 100
: LEGEND
360 ‘$ Bore Hole
‘$ Dynomic Cone Penetrotion Test (cone)
@ Bore Hole & Cone
_ N Blows/0.3m (Std pen Test, 475J/blow)
C/R CONE Blows/0.3m (60" Cone, 475J/blow)
PROF“_E MUSKOKA RD. EAST TOE PH Pressure, Hydraulic
375 HORs B - e oo o 20p1) N ) o o - 375 + WL in Piezometer ot Time of
VERT.LEZS}“E 2:5 Sim Investigation (Dote)
’ ’ T Head Artesion Water
Piezometer
< WL in Open Borehole Upon Completion
370~ - . - e . ) . of Drilling
. . e . 170
90% Rock Quoality Designation (RQD)
A/R Auger Refusat
C/R Cone Refusal
365 N STATION | LieBian’ i
{}418 94275 L32 365 418 9+250 CL 9+250 0
EXISTING GROUND 418 9+275 L32 94275 L32
CONE SURFACE $418 9+425 L20 418 9+275 Ri8 9+275 R18
50 100 418 9+300 CL 94300 0
SSsSe I:P_EAT 218 9+350 CL 9+ 350 0
ibrous 418 9+400 R1.S 94400 R1.5
60 ] Very Loose 418 9+425 L20 9+425 L20
- 7 418 94425 R22 g+425 R22
418 9+450 CL 9+450 0
418 9+500 CL 9-+500 0
Compact
355 _A/R ‘ CLAYEY SILT The boundari _b TOTE—‘I trota h b
- . e ou aries etween soil strota ave een
Hard to Very Stiff 355 estoblishgd only ot Bore Hc‘>le locotions. Between
Bore Holes the boundaries ore assumed from
geological evidence.
1 S PROFILE MUSKOKA RD. WEST TOE m
=z
/R HOR: 5 o 10 20m & Fes o7 FINAL
P : = & [Nov o4 sP ISSUED_AS DRAFT_FOR_REVIEW
VERT:1.25 ' 0 25 5 DRAWING NOT TO BE SCALED ©["DATE | BY DESCRIPTION
; 100 mm ON ORIGINAL DRAWING ., [DESIGN SKP_[CHK SKP_|CODE [LOAD [DATE FEB 2007
' ?TRAWNTF/W\&CHK PJB |SHE [STRUCT [SCHEME TDWG C2




i
B

370

365

418,9+500 CL

-

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11
CONT No
GWP No759-93-00

HWY 124 INTERCHANGE
MUSKOKA ROAD CENTRELINE

SHEET

ROAD GRADE

[}
g 370
@
9]
w
Lt
QO
O
<
‘ 365
PROPOSED MUSKOKA %
EXISTING GROUND
SURFACE
360

STATIONS 9+500 TO 9+722
BOREHOLE LOCATIONS AND SOIL STRATA

Rilarshall

Mackiin
Monaghamn

CONRSULTING ENGINEERS » SURVEYORS ¢ PLANNERS

LA
DD THURBER ENGINEERING LTD.

THURBER

STRONG
TOWNSHIP

KEYPLAN

LEGEND

‘ Bore Hole

@- Dynamic Cone Penetration Test (cone)
Q. Bore Hole & Cone

N Blows/0.3m (Std pen Test, 475J/blow)
Blows/0.3m (60" Cone, 475J/blow)
PH Pressure, Hydroulic

< WL in Piezometer ot Time of
Investigation (Dote)

Head Artesion Woter

Piezometer

o —H

WL in Open Borehole Upon Completion

of Drilling
Csll(;ﬁEYngANDSILT 90% Rock Quolity Designation (RQD)
Very Stiff &‘]8 9+722 CL A/R Auger Refusal
355 PEAT C/R Cone Refusal
N Fibrous 355
SAND and SILT Very Loose FILL NO station | OFFEE TR
Compact to Dense > 418 9+500 CL S+500 0
} = TOPSOIL 418 9+625 CL 9+625 0
T 418 9+650 122 9+650 L22
330 ' , SANDY SILT AR SILT 18 35670 o 91670 0
Compact SOME CLAY,SOME SAND 350 18 9+ 9+722
Very Stiff
GRAVELLY SAND =
SOME SILT h
345 v Very Dense
' 345 —NOTE—
! The boundaries between soil strata hove been
9+500 94—600 | established only at Bore Hole locations. Between
§+700 Bore Holes the boundaries are ossumed from
PROF'LE q:_ MUSKOKA RD. geological evidence.
HOR: 5 [o] 10 20m
VERT: 1.25 0 25 5m (23
& [FEB 07 FINAL
2 INOV 04 SP [SSUED AS DRAFT FOR REVIEW
DRAWING NOT TO BE SCALED « TDATE | BY DESCRIPTION
; 100 mm ON ORIGINAL DRAWING DESIGN SKP__|CHK SKP_]CODE [LOAD [DATE FEB 2007
' DRAWN TF /wwICHK PJB |SITE {STRUCT TSCHEME [oWG C3




METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 11

CONT No
GWP No/59-95-00

MUSKOKA

T e <

. L MUSKOKA ROKY

365
365
\_PROPOSED MUSKOKA S
(/‘) —
ROAD GRADE 7 4418 9+950 L31 -
360 a EXISTING GROUND e
= P
o
418 9+722 CL '8 9775 CL
355 i SANDY TOPSOIL @418 9+825 R3 &8 9878 L5
ILL 1
”’{2\2,@: TOPSOIL
el
"o I *< TOPSOIL Some Sil}
72 Compac oose o
350 L gmg gkﬁg) . .......
i X i 4 i
L, Very Stitf SILTY SAND
K TRACE to SOME GRAVEL
S5 _GRAVELLY SAND 75| Dense to Very Dense
. SOME SILT Compact to Dense 0
3 Very Dense A/R Stiff to Very Stiff

345

345

PROFILE € MUSKOKA RD

VERT:1.25 O 25 5m

wn
z
[
@ FEB 07 FINAL
cilNov o4 sp ISSUED AS DRAFT FOR REVIEW
DRAWING NOT TO BE SCALED ©"DATE | BY DESCRIPTION
. 100 mm ON ORIGINAL DRAWING DESIGN SKP_JCHK SkP_[CODE JCoaD [DATE FEB 2007

HWY 124 INTERCHANGE SHEET
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