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FOUNDATION INVESTIGATION REPORT
CULVERT EXTENSIONS
HWY 401 WIDENING, HWY 410 TO CREDIT RIVER
MISSISSAUGA, ONTARIO
G.W.P. 2107-05-00

Geocres Number: 30012-276

PART 1: FACTUAL INFORMATION

I INTRODUCTION

This report presents the factual findings obtained from a foundation investigation carried out by
Thurber Engineering Ltd. {(Thurber) for the detail design of four proposed culvert extensions for
widening of Highway 401 from the Hurontario Street and Highway 401 interchange to approximately
900 m west of Hurontario Street.

The purpose of the investigation was to explore the subsurface conditions at the culvert locations and,
based on the data obtained, provide a borehole location plan, barehole logs, stratigraphic profile and a
written description of the subsurface conditions.

Thurber carried out the investigation as a sub-consultant to MMM Group Limited (MMM) under the
Ministry of Transportation Ontario (MTO} Agreement Number 2005-A-000347.

Z SITE DESCRIPTION

In general, the lands at the northwest quadrant of Highway 401 and Hurontario Street are vacant and
undeveloped. Vegetation is moderate consisting mainly of tall grass and shrubs, To the east of
Hurontario Street and south of Highway 401, lands have been developed for commercial and
industrial uses. The topography is typically flat.

The general site area is located within the physiographic region known as the Peel Plain,
characterized by a level to undulating cohesive glacial till which is underlain by reddish brown shale
with hard limestone interbeds of the Queenston Formation.

The designations and approximate locations of the culvert extensions are as follows:
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Culvert Loecation
i Highway 401, Station 1§+235, approx. 900 m west of Hurontario St.
2 Highway 401, Station 18+585, approx. 500 m west of Hurontario St.
3 Highway 401 East to Hurontario Street South Ramp, Station 18+831,
approx. 300 m west of Hurontario St.
4 Highway 401, Station 19+200, approx. 100 m east of Hurontario St.

3 SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing at the locations of the proposed culverts extensions were
carried out on September 13, October 4, 5 and 12, and November 13, 2007. A total of 14 sampled
boreholes were drilled for the proposed culvert extensions. A summary of the borehole designations
employed at each culvert is provided in Table 3.1. The respective appendices of the borehole logs,
laboratory resulis, Borehole Locations and Soil Strata drawings are also provided in Table 3.1, The
coordinates and elevations of the boreholes are given on the drawings and on the individual Record of
Borehole Sheets.
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Table 3.1 — Borehole Designations
Borehole Borehole
. . . .. Stratum at
Location Relative | Termination | Termination o .
Culvert | Borehole . Termination | Appendix
to Culvert Depth (m) Flevation
Depth
(m)
Cl-1 | Highway 401, WBL 5.8 1829 | Jhale
ghway =1, ) ' bedrock
1 Cl1-2 Highway 401, WBL 4.9 183.5 Silty Clay tll B
C1-3 Highway 401, EBL 4.9 182.8 Silty Clay till
Cl-4 Highway 401, EBL 49 181.5 Silty Clay till
C2-1 Highway 401, WBL 2.3 185.3 Silty Clay till
. Shale
C2-2 Highway 401, WBIL 4.6 182.7 bedrock
2 . Shale C
C2-3 Highway 401, EBL 4.7 182.1 bedrock
. Shale
C2-4 Highway 401, EBL 4.7 1811 bedrock
Highway "-‘1'01 Eto Shale
C3-1 Hurontario St. S 3.2 183.0
. bedrock
3 Ramp, North side D
Highway 401 E to Shale
C2-2 Hurontario St. 8 3.1 181.8 bedrock
Ramp, South side
C4-1 Highway 401, WBL 4.9 186.2 Siley Clay till
C42 | Highway 401, WBL 4.7 1g72 | SendandSil
4 Highway 401, EBL Shale E
C4-3 6.1 185.7 bedrock
Highway 401, EBL Shale
a4 6.2 184.4 bedrock

The approximate locations of all the boreholes are shown on the Borehole Location Drawing in

Appendix A.

Prior to commencement of drilling, utility clearances were obtained for all borehole locations.

Solid stem augers were used to advance the boreholes in the overburden and into the shale. Samples

were obtained at selected intervals using a 50 mm diameter split spoon sampler in conjunction with
Standard Penetration Testing (SPT).

A member of Thurber’s engineering staff supervised the drilling and sampling operations on a full

time basis.

transported them to Thurber’s laboratory for further examination and testing.

The supervisor logged the boreholes, visually examined the recovered samples, and

"R R
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Groundwater conditions in the open boreholes were observed throughout the drilling operations. A
total of seven standpipe piezometers consisting of 19 mm PVC pipes with screens were installed in
selected boreholes to permit monitoring of groundwater levels, Details of the piezometer installations
and other borehole completion details are shown in Table 3.2,

Table 3.2 — Borehofe Completion Details

Culvert | Borehole Degtll(i ?%Tee;:if;l;m) Coempletion Details
Cl-1 None instatled Bentonite holeplug to surface.
i Cl-2 3.7/184.7 Sand from 3.7 m to 1.8 m, bentonite grout to surface.
C1-3 None installed Bentonite holeplug to surface.
Cl-4 4.9/181.5 Sand from 4.9 m to 3.0 m, bentonite grout to surface.
C2-1 2.0/185.6 Sand from 2.0 m o0 0.3 m, bentonite grout to surface.
5 C2-2 None installed Bentonite holeplug to surface.
C2-3 None installed Bentonite holeplug to surface.
C2-4 4.0/181.8 Sand from 4.0 m to 2.1 m, bentonite grout to surface.
3 C3-1 None installed Bentonite holeplug to surface.
C3-2 3.0/181.9 Sand from 3.0 m to 1.2 m, bentonite grout to surface.
C4-1 None installed Bentonite holeplug to surface,
4 C4-2 4.7/187.2 Sand from 4.7 m to 2.7 m, bentonite grout to surface.
C4-3 None installed Bentonite holeplug to surface.
C4-4 6.2/184.4 Sand from 6.2 m to 4.3 m, bentonite grout fo surface.

4 LABORATORY TESTING

All recovered samples were subjected to Visual Idenmtification (VI) and moisture content
determination, At least 25% of the recovered samples were also subjected to grain size distribution
analyses (sieve and hydrometer) and Atterberg Limits testing where appropriate. The results of this
testing program are shown on the Record of Borehole sheets and figures contained in Appendices B
to E.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendices B to E for details of the
encountered soil and rock stratigraphy. Stratigraphic profiles are presenied on the Borehole
Locations and Soil Strata Drawings in the appendices, for illustrative purposes. Overall descriptions
of the stratigraphy are given in the following paragraphs. However, the factual data presented in the
Record of Borehole Sheets governs any interpretation of the site conditions. It must be recognized
that soil conditions may vary between and beyond borehole locations.
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In general terms, the soil stratigraphy encountered at this site consists of topsoil overlying fill which
is underlain by native silty clay till and sand and silt till. Weathered shale bedrock was contacted
below the till deposits. More detailed descriptions of the individual strata are presented below.

5.1 Culvert 1 - Highway 401, Station 18+235 (Boreholes C1-1 to Ci-4)

5.1.1 Topscil

Topsoil was identified at ground surface in Boreholes C1-1 to Cl4. The topsoil thickness
generally ranged from 50 mum to 125 mm. The topsoil thickness may vary between and
beyond the horehole locations and the data is not intended for the purpose of estimating
quantities,

5.1.2 Fill

Fill was encountered below the topsoil in Boreholes C1-3 and C1-4 located on the south side
of Highway 401 EBL. The fill generally consists of brown to reddish brown silty clay
containing trace to some sand, trace of gravel and occasional red shale fragments and rootlets.
An 800-mm thick layer of reddish brown shale fill was contacted just below the topsoil in
Borehole C1-4.

Based on recorded SPT values ranging from 11 blows for 0.3 m of penetration to greater than
50 blows per 0.05 m penetration, the silty clay fill and shale fill are described as being stiff to
hard in consistency.

The natural moisture content of the samples obtained from the fill layer ranged from 8% to
18%.

The depth to the base of the fill layer was 0.8 m and 2.0 m (elevations 187.0 m and 184.4 m)
in Boreholes C1-3 and C1-4, respectively.

5.1.3 Silty Clay Till

Native brown to grey silty clay till with sand, trace of gravel and occasional rootlets was
contacted below the topsoil and fill in all the boreholes.

Based on SPT values ranging from 9 blows for 0.3 m of penctration to greater than 70 blows
for 0.15 m of penetration, the silty clay till is described as being stiff to hard.

The natural meisture contents of the samples recovered from the silty clay till layer ranged
from 9 to 22%.

Grain size distribution curves for the samples tested are presented on the Record of Borehole
sheets and on Figure BI of Appendix B. Atterberg Limit test results are presented on Figure
B2 of Appendix B. The resulis of laboratory tests carmied out on six samples were as follows:

T
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Soil Particles {%)
Gravel 2t04
Sand 271033
Silt 4] to 48
Clay 191029
Index Property (%)
Liquid Limit 27t0 28
Plastic Limit 13t0 18
Plasticity lndex 12to 15

The above results show that the silty clay till is of low plasticity with a group symbol of CL.

The depth {o the base of the clay till deposit layer was 5.2 m (elevation 183.5 m) in Borehole
C1-1. Boreholes C1-2 to C1-4 did not fully penetrate the silty clay till.

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders, and the lower part of the till may contain pieces and slabs of bedrock which may
account for some high blow counts and resistance to augering.

5.1.4 Bedrock

Shale bedrock of the Queenston Formation was contacted below the silty clay till at 5.2 m
depth (elevation 183.5 m) in Borehole C1-1. Queenston shale typically contains numerous
interbedded siltstone and limestone layers that can be significanily harder than the shale
itself. The shale is described as reddish brown, highly weathered and thinly bedded.

5.1.5 Water Levels

Water level was observed in the boreholes during and upon completion of drilling. Standpipe
piezometers were installed in two borcholes to monitor water levels after completion of
drilling. The water levels measured in the piezometers are summarized in Table 5.1, along

with the measurements in the boreholes upon completion of drilling.

Table 5.1 - Measured Groundwater Levels

Culvert | Borehole (l;él [:% DZ;;H L;‘;:ig;gn Comment
Ci-1 October 10 Dry - in open borehole
October 5 Dry -
October 18 1.7 186.7 .
CI12 1 Novemberi | 1.5 186.9 In piezometer
1 Movember 15 1.7 186.7
Cl1-3 October 10 Dry - In open borechole
QOctober 18 1.7 184.7
C1-4 November 1 1.5 184.9 In piezometer
November 15 1.7 184.7
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The piezometric readings indicate that the groundwater levels ranges from north fo south
from Elevations 186.9 m to 184.7 m.

The above values are shori-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfali. Further, perched water may be
encountered at higher levels in pockets or zones of more permeable sands and silts within the

heterogeneous tills, or within the fill.

5.2 Culvert 2 - Highway 401, Station 18+585 (Boreholes C2-1 t¢ C2-4)

52.1 Tepseil

Topsoil was identified at ground surface in Boreholes C2-1 to C2-4, The topsoil thickness
generally ranged from 50 mm to 250 mm. The topsoil thickness may vary between and
beyond the borehole locations and the data is not intended for the purpose of estimating

quantities,

5.2.2 Fill

Fill was encountered below the topsoil. The fill generally consists of brown to reddish brown
silty clay with trace to some sand, trace of gravel and occasional asphalt fragments and
rootlets. Fill thickness ranged from 0.5 mto 1.5 m.

Based on recorded SPT values ranging from 12 blows for 0.3 m of penetration to greater than
30 blows per 0.15 m penetration, the silty clay fill is described as being stiff to hard in
consistency.

The natural moisture content of the samples obtained from the fill layer ranged from 9 to
18%.

Grain size distribution curves for the samples tested are presented on the Record of Borehole
sheets and on Figure C1 of Appendix C. Atterberg Limit test results are presented on Figure
C3 of Appendix C. The results of laboratory tests carried out on one sample were as follows:

Soil Particles (%)
Gravel O
Sand i1
Silt 68
Clay 21
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Index Property {%)
Liquid Limit 42
Plastic Limit 23

Plasticity Index 19

The above results show that the silty clay fill is of medium plasticity with a group symbol of
CIL

The depth to the base of the fill ranged from 0.8 m to 1.5 m (elevations 184.3 m to 186.9 m).

5.2.3 Silty Clay Till

Native brown to grey silty clay till with sand, trace of gravel and occasional reotlets was
contacted below the fill in all the boreholes.

Based on SPT values ranging from 7 blows for 0.3 m of penetration to greater than 70 blows

for 0.15 m of penetration, the silty clay till is described as being firm to hard.

The natural moisture contents of the samples recovered from the silty clay till layer ranged
from § to 20%.

Grain size distribution curves for the samples tested are presented on the Record of Borehole
sheets and on Figure C2 of Appendix C. Atterberg Limit test results are presented on Figure
C4 of Appendix C. The results of laboratory tests carried out on four samples were as
follows:

Soil Particles {%)
Gravel Oto5
Sand 22 t0 27
Silt 40 to 53
Clay 23 t033
Index Property (%)
Liquid Limit 30to 34
Plastic Limit 1610 18
Plasticity Index 141015

The above results show that the silty clay till is of low plasticity with a group symbol of CL..

The depth to the base of the native till deposit layer ranged from 2.3 m to 3.8 m (elevations
182.1 to 185.3 m).

Although not encountered in the boreholes, glacial tills inberently contain cobbles and
boulders and the lower part of the till may contain pieces and slabs of bedrock which may
account for some high blow counts and resistance to augering.
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5.2.4 Bedrock

The soils described above were found to be underlain by shale bedrock of the Queenston
Formation. Queenston shale typically contains numerous interbedded siltstone and limestone
Iayers that can be significantly harder than the shale itself. The shale is described as reddish
brown, highly weathered and thinly bedded.

SPT N-values obtained in the shale bedrock were greater than 100 blows per 0.125 m
penetration. Moisture contents ranged from 2% to 5%. Elevations of the top of weathered
bedrock are shown in Table 5.2,

Table 5.2 — Elevation of Top of Weathered Bedrock

Depth to Weathered Top of Weathered
Culvert | Borehole | ““Pp 7 (m) Bedrock Elevation (m)
C21 : :
, €22 2.4 184.8
C13 38 183.0
c2d 3.7 182.1

52.5 Water Levels

Water level was observed in the boreholes during and upon completion of drilling. Standpipe
piezometers were installed in two boreholes to monitor water levels after completion of
drilling. The water levels measured in the piezometers are summarized in Table 5.3, along
with the measurements in the boreholes upon completion of drilling.

Table 5.3 — Measured Groundwater Levels

Date Water Level (m)
Culvert | Borehole 2007) Depth | Elevation Comment
October 3
C2-1 I\Cl)océzrbf;eigl Dry - In piezometer
November 15
2 C2-2 October 4 Dry - In open borehole
C2-3 October 12 Dry - In open borehole
October 18 Dry -
C2-4 November 1 2.9 182.9 In piezometer
MNovember 15 2.2 183.6

The piezometric readings indicate that the groundwater levels range from elevations 182.9 m
to 183.6 m.
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The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater ievel may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall. Further, perched water may be
encountered at higher levels in pockets or zones of more permeable sands and silts within the
heterogeneous tills, or within the fill.

53 Culvert 3 - Highway 401 East to Hurontario Street South Ramp,
Station 18+831 (Boreholes C3-1 and C3-2)

53.1 Topsoil

A 100-mm thick layer of topseil was identified at ground surface in Borehole C3-2. The
topsoil thickness may vary between and beyond the borehole locations and the data is not
intended for the purpose of estimating quantities,

532  Silty Clay Till

Native brown to grey silty clay till with sand, trace of gravel and occasional rootlets was
contacted surficially in Borehole C3-1 and below the topsoil in Boirehole C3-2.

Based on SPT values of 8 and 14 blows for 0.3 m of penetration, the silty clay till is described
as being stiff.

The natural moisture contents of the samples recovered from the silty clay till were 9% and
21%.

The depth to the base of the till deposit layer was (.6 m, elevations 185.6 m and 184.4 m in
Boreholes C3-1 and C3-2, respectively.

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders and the tower part of the till may contain pieces and slabs of bedrock which may

account for some high blow counts and resistance to augering.

5.3.3 Bedrock

The soils described above were found to be underlain by shale bedrock of the Queenston
Formation. Queenston shale typically contains numerous interbedded siltstone and limestone
layers that can be significantly harder than the shale itself. The shale is described as reddish
brown, highly weathered and thinly bedded.

SPT N-values obtained in the shale bedrock were greater than 100 blows per 0.1 m
pensetration. Moisture contents ranged from 5 to 8%. Elevations of the top of weathered

bedrock are shown in Table 5 4.
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Table 5.4 — Elevation of Top of Weathered Bedrock

Culvers Borehole Depth to Weathered Top of Weathered
Bedrock (m) Bedrock Elevation (m)
3 €3-1 0.6 185.6
£3-2 0.6 184.4

5.34 Water Levels

Water level was observed in the boreholes during and upon completion of drilling. A
standpipe piezometer was installed in one borehole (Borehole C3-2) to monitor water levels
after completion of drilling. The water levels measured in the piezometer are summarized in
Table 5.5, along with the measurements in the boreholes upon completion of drilling,

Table 5.5 — Measured Groundwater Levels

EBate Waiter Level (m)
Culvert | Borehole 2007 Depth | Elevation Comment
C3-1 October 12 Dry - In open borehole
3 October 18
C3-2 November 1 Dry - In piezometer
November 15

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater ievel may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall. Further, perched water may be
encountered at higher levels in pockets or zones of more permeable sands and silts within the
heterogencous tills, or within the AIL

5.4 Culvert 4 - Highway 401, Station 19+200 (Boreholes C4-1 to C4-4)

5.4.1 Topsoil

Topsoil was identified at ground surface in Boreholes C4-1 to C4-4. The topsoil thickness
generally ranged from 80 mm to 125 mm. The topsoil thickness may vary between and
beyond the borehole locations and the data is not intended for the purpose of estimating
quantities.

5.4.2 Fill

Fill was encountered below the topscil in all the boreholes. The fill generally consists of
brown silty clay containing trace to some sand, trace of gravel and occasional rootlets. Fill
thickness ranged from 1.2 mto 1.4 m.
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Based on recorded SPT values ranging from 10 to 25 blows for 0.3 m of penetration, the silty
clay fill is described as being stiff to very stiff in consistency.

The natural moisture content of the samples obtained from the fill layer ranged from 10% to
19%.

Grain size distribution curves for the samples tested are presented on the Record of Borehole
sheets and on Figure E1 of Appendix E. Atterberg Limit test results are presented on Figure
E4 of Appendix E. The results of laboratory tests carried out on one sample were as follows:

Scil Particles {%)
Gravel 0
Sand 28
Silt 52
Clay 20
Index Property {%)
Liguid Limit 34
Plastic Limit I8
Plasticity Index 16

The above results show that the silty clay fill is of low plasticity with a group symbol of CL.

The depth to the base of the fill ranged from 1.4 m to 1.5 m (elevations 189.3 m to 190.4 m).

54.3  Silty Clay Till

Native brown to grey silty clay till with sand, trace of gravel and occasional shale fragments
was contacted below the fill in all the boreholes.

Based on SPT values ranging from 8 blows for 0.3 m of penetration to greater than 50 blows
for 0.15 m of penetration, the silty clay till is described as being firm to hard.

The natural moisture contents of the samples recovered from the silty ¢lay till ranged from 8
to 28%.

Grain size distribution curves for the samples tested are presented on the Record of Borehole
sheets and on Figure E2 of Appendix E. Atterberg Limit test results are presenied on Figure
ES of Appendix E. The results of laboratory tests carried out on seven samples were as

follows:
Soil Particles (%)
Gravel 0to 5
Sand 27 to 35
Silt 46 to 50
Clay 151023
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Index Property (%)
Liguid Limit 20 t0 29
Plastic Limit 12 to 15

Plasticity Index 8to0 14

The above results show that the silty clay till is of low plasticity with a group symbol of CL.

The depth to the base of the till deposit layer ranged from 4.3 m to 4.6 m (elevations 186.1 m
to 187.7 m), except in Borehole C4-1 where the silty clay till layer was not fully penetrated.

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders and the lower part of the till may contain pieces and slabs of bedrock which may
account for some high blow counts and resistance to augering.

5.4.4 Sand and Sikt Till

Sand and silt till with some clay and trace of gravel were contacted below the cohesive silty
clay till in Boreholes C4-2 to C4-4. Thickness of the cohesionless layer was 0.6 m and 0.9 m
in Boreholes C4-3 and C4-4, respectively.

SPT N-values were 103 and 50 blows per 0.15 m penetration, indicating a very dense relative
density. The natural moisture contents of the samples recovered from the sand and silt layer
were from 7 and 11%.

Grain size disiribution curves for the samples tested are presented on the Record of Borehole
sheets and on Figure E3 of Appendix E. The results of laboratory tests carried out on two
samples of the sand and silt were as follows:

Soit Particles (%)
Gravel 2t06
Sand 42 to 44
Silt 38t0 44
Clay 10 to 14

5.4.5 Bedrock

Shale bedrock of the Queenston Formation was contacted below the silty clay till and sand
and silt till in Boreholes C4-3 and C4-4. Queenston shale typically containg numerous
interbedded siltstone and limestone layers that can be significantly harder than the shale

itself. The shale is described as reddish brown, highly weathered and thinly bedded.

SPT N-value obtained in the shale bedrock was 100 blows per 0.15 m penectration, indicating
a hard consistency. Moisture contents ranged from 5 to 7%. Elevations of the top of

weathered bedrock are shown in Table 5.6.
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Table 5.6 — Flevation of Top of Weathered Bedrock

Depth to Weathered Top of Weathered
Culvert | Borehole pBedmck (m) Bedrgck Elevation (m)
C4-1 _ ;
A C4-2 ] A
Ca-3 52 186.6
Ca4 5.5 185.2

54.6 Water Levels

Water level was observed in the boreholes during and upon completion of drilling. Standpipe
piezometers were installed in two boreholes to monitor water levels after completion of
drilling, The water levels measured in the piezometers are summarized in Table 5.7, along
with the measurements in the borcholes upon completion of drilling.

Table 5.7 — Measured Groundwater Levels

Date Water Level (m)
Culvert | Borehole 2007) Depth | Elevation Comment
C4-1 QOctober 5 Dry - In open borehole
1.2 190.7 .
Ca 1&);522?;8181 L1 190.8 In piezometer
1.1 190.8
C4-3 September 13 Dry - In open borehole
4 September 14 0.9 189.8
September 19 0.8 189.9
September 28 10 189.7
C4-4 October 5 0.8 189.9 In piezometer
October 18 0.8 189.9
November 1 0.8 189.¢
November 15 0.7 190.0

The piezometric readings indicate that the groundwater levels range from elevations 190.0 m
to 190.8 m.

The above values are short-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation after the
spring snowmelt or after periods of heavy rainfall. Further, perched water may be
encountered at higher levels in pockets or zones of more permeable sands and silts within the
heterogeneous tills, or within the fill.
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6 MISCELLANEOUS
Borehole locations and ground surface elevations were supplied to Thurber by MMM Group Limited.

The drilling and sampling equipment was supplied and operated by DBW Drilling of Ajax Ontario.
The field work was supervised on a full time basis by Mr. George Azzopardi of Thurber Engineering
Ltd.

Laboratory testing was carried out at Thurber’s Laboratory in Oakville, Ontario.

Supervision of the field program, interpretation of the field data and preparation of the mvestigation
report was conducted by Mr. Sydney Pang, P. Eng. and Ms. R. Palomeque Reyna, P.Eng.

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations Projects, reviewed

the report.

Thurber Engineering Lid.

Rocio Palomeque Reyna, P.Eng. i) Palomeque Reyna
Geotechnical Engineer L - 100083208
Sydney Pang, P.Eng.,

Associate, Senior Project Engineer

P.K. Chatierji, P.Eng.
Review Principal
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Culvert 1
Highway 401, Station 18+235

Record of Borehole Sheets, Figures and Drawings
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION

Bouiders Greater than 200mm same

Cobbles 75 to 200mm same

Gravel 4.75 to 75mm 5to 75mm

Sand 0.075 to 4.75mm Not visible particles to Smm

Siit 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye

Clay Less than 0.002mm Plastic particles, not visible to

the naked eye
COARSE GRAIN SOIL PESCRIPTION (50% greater than 0.675mm}

TERMINOLOGY PROPORTION
Trace or Qccasional Less than 10%
Some [0 10 20%
Adjective (e.g. silty or sandy) 20 to 35%

And {e.g. sand and gravel} 35 to 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPTH'N
STRENGTH (kPa) VALUE

Very Soft 12 or fess Less than 2

Soft [21025 Ztod

Firm 25 to 30 4108

Stifr 50 te 100 8to 15

Very Stiff 160 to 200 15 to 30

Hard Greater thar 200 Grealter than 30

NOTE: Hierarchy of Soit Strength Prediction 1} Laboratory Triaxizl Testing

2} Field Insitu Vane Testing
3} Laboratory Vane Testing
4} SPT value

5} Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM SPT “N” VALUE
Very Loaose Less than 4
Lcose 410 10

Compact 10 to 30

Dense 30 to 50

Very Dense Greater than 30

LEGEND FOR RECORDS OF BOREHOLES

SYMBOLS AND S5 Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample

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

Undisturbed Shear Strength
Sensilivity = B S —
Remoulded Shear Strength

E. Waler Levei
Chen Shear Strength Determination by Pocket Penetrometer

SPT *N” Value Standard Penelration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free faling a
height of 0.76m io advance a standard 30 mm outside diameter split speon sampler for 0.3 m depth into undisturbed pround.
DCPT Dynamic Cone Penetration Test — Continuous penctration of 2 30 mm outside diameter, 60° conical
steel point attached to “A” size rods driven by a 63.5 kp hammer free falling a height of 0,76 m. The resisiance (o cone
penetration is the number of hammer blows required for cach 0.3 m advance of the conical point inte undisturbed ground,



UNIFIED SOILS CLASSIFICATION

MAJOR DIVISIONS ggl\(/)lgp()L 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-sift mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED Wy < 50% Cl Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
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.
Wy > 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




f Ministry of
V Transportation

Ontaric

THaRETT

G.W.P.__ 21070500

HWY 401

DATUM _Geodsatic

RECORD OF BOREHOLE No C1-1 10F1

LOCATION

Highway 401 Staltion 18+235 N 4 831 871,899 F 285 108.067

BOREHCLE TYPE __ Solid Stem Augers

2007-10-04 - 2007-10-04

METRIC

ORIGINATED BY GA
COMPILEDBY _ &5
CHECKEDBY ___RPR____

183.5

bedded, reddish brown

1828

5.2 SHALE, highly weathered, thinly

LTal

BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z § RESISTANCE PLOT prsme | HATURAL - - REMARKS
@ RIRE €I
5. @ g% ? 20 40 B0 100 M7 povib-E %Q &
Q| 2 GRAIN SIZE
ELEV aldlw| 3ig5| & [sHEARSTRENGTHKPa i - o E
DESCRIPTION [ |2 E - DISTRIBUTION
DEPTH < gl 5128 < |0 UNCONFINED  + FIELD VANE ¥ (%)
El# Z|EC| @ |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
188.7 o 20 40 80 100 20 45 60 km 3 [GR SA St CL
S8~ JOPSOIL: (80mm) ’?E
Silty CLAY will sand, trace gravel, (9] ss | a3 o
24
accasional oxidized stains, occasional ;’/“ r},
rootlets “"// /
Hard s
A 188
Brown *?f ss | sof o
(TILL) 4% .
4
4
/%I/x
A
% 8§ | 50/ o 4 32 41 23
/é 750 187
i '
)
%
1Y
%7
1A 55 | 60/ o
o
e BEY
&
7 186
_/3’
LA
2,
i sS | s o
f//"/
& N
) Z
59
gﬁ 185
FA4
529
2%
/
b
7
197
:,;/ s§ | 7 184 ot 2 27 4z 29
2
%%
2%

3/10/08

ONTMT4S 2311.GPJ4

58 END OF BOREHOLE AT 5.79m.

AUGER REFUSAL ON POSSIBLE
LIMESTONE LAYER.

BOREHOLE CPEN AND DRY UPON
COMPLETION,

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

Numbers refer lo
Sensiivity

20
‘5‘%5 (%) STIRAIN AT FAILURE




3/10/08

ONTMT4S 2311.GPJ

Ministry of
j Transportation

Onkario

H

GW.P_ 2107-0500

HWY 401

DATUM _Geodetic

RECORD OF BOREHOLE No C1-2

Highway 401 Slation 18+235 N4 B31 834 090 £ 289 127,960

BOREHOLE TYPE _ Solid Stem Augers

2007-10-04 - 2007-10-04

METRIC

ORIGINATEDBY @A
COMFILEDBY _ES
CHECKED BY ___RPR

5

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 3 Y |RESISTANCE PLOT s . REMARKS
2 % 5 mr] EF &
= wtTE| @ 0 40 60 80 z e
e = u =21 = i ] L : wel 28| GRANSIZE
ELEV Eimi ¥ | 2]25| & |SHEAR STRENGTH kPa N CSTRIBUTION
BEPTH DESCRIPTION ’&2’ 2l s 33 ;I: O UNCONFINED  + FIELDVANE . (%)
= FIEC| LU |8 QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
188.4 w M 40 B0 80 80 kiim 2 JGR SA SI CL
0.0 ) ==
22 TOPSOIL: (125mm} %5
Silty CLAY with sand, trace gravef, ‘/‘_'/ $5 26
occasianal rootlets ﬁ;f; 188
Very Stiff to Hard ,?{
Brown 4 ,-{5
(TILE) S5
Brown to Mottled Brown-Grey '/é' % 85 | 80
ey 187
ks
”? 35 | 5o ¥
i 180 :
:;/
A
2
95
et
% ss | se 186 433 42 21
;// s M
1] 7
%
/y/:(/ 88 50
?’//‘ L FoU 185
.
L
%%
Grey /"r,)
a//“/
7
7 184
.
-?5” ss | o
183.5 /%

4.9 END OF BOREHOLE AT 4.88m.
BOREHOLE OFEN AND DRY UPON
COMPLETION.

Piezometer installation consists of
18mm diameter schedule PVC pipe.
WATER LEVEL READINGS:

DATE DEPTH(m} ELEV.{m)
Oct 05107 Dry

Oct 18/07 1.7 186.7
Nov 01/07 15 186.9
Nov 18/07 1.7 1868.7

Numbers refer to

20
Sensitivity 55 o) STRAINAT FAILURE




ONTMTA4S 2311.GPJ 3710108

Ministry of EEl
V Transportation E s

Ontario -
RECORD OF BOREHOLE No €1-3 10F 1 METRIC
G.W.P._ 21070500 LOCATION Highway 401 Station 18+235 N 4 831 778.955 £ 289 158.066 ORIGINATED BY _GA
HwWY 4 BOREMHOLE TYPE _Salid Stem Augers COMPILED BY ES
DATUM _Geaodetic DATE 2007-10-12 - 2007-10-12 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [BERAMIC CONE FENETRATION
o} I aLasmc TR Lauin = REMARKS
= OZ'J o ot MOISTURE [ &
5 w|LE| @ 20 40 80 80 100 e coent M F @
i o wl=pgl L L : ! ; wp w wel 38| cransize
ELEY ESCRIPTION Tld| 8| 3]28] 2 [SHEARSTRENGTHKPa A DS TRIBLTION
DEPTH A E [ Z138| £ |o UnconFNeD + FIELD VANE ¥ %)
i 22O 0 |e QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
187.7 o 20 40 €0 80 100 20 40 B0 kN/m3 |GR sA S CL
LR TOPSQIL: (50mm)
Silty GLAY, trace to some sand, trace 1 S8 ANl o
gravel, occasional rootlets
SHiff
187.0 Brown K .
0.8 (FILL) ;j Z
Silly CLAY with sand, trace gravel, 4 2 ss | e o
accasional rootlets 555/'
Siff to Hard i /
Mottied Brown/Black-Grey *;"‘
(TILL} ]
oxidized stains ’/'H 186
44 3 ss | 3 a
b
2
0
7Y
%7
‘,/f/ 4 1 8§ | 50/ ok 3 29 47 21
"/) TS0
£
s 185
77
o
A%/
;g; 51 88 514 o
) i foiv)
9%
(]
77
] 184
A/'r//
7
‘!
_//:é
L]
27
Grey ?"'//;
182.8 ] 6| ss | W 183 2 4 29 48 18
43 END OF BOREHOLE AT 4.85m. =
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLLIG TO
SURFACE.
+ 3 3. Numbers referto ?5"3?” -
T Sensitivity H¥ (%) STRAIN AT FAILURE




Ministry of
W Transporiatian

ONTMT4S8 2311.GPJ 31008

Onltario
T RRBER
RECORD OF BOREHOLE No Ct-4 1 OF 4 METRIC
GW.P,__ 21070500 Highway 401 Station 18+235 N 4831 758,703 E 280 168.995 ORIGINATED BY _Ga
HWY 401 BOREMHOLE TYPE _ Solid Stem Augers COMPILED BY £S
DATUM _Geodetic 2007-10-12 - 2007-10-12 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x U‘_{JJ RESISTANCE PLOT e TR s - REMARKS
= % USTURE ' - T
5 2|23 @ 20 49 60 80 0 [T ogme Wil EO &
] % w “:J s = z L 4 L 1 . wp w ey = g GRAIN SIZE
ELEV DESCRIPTION = al g Fi%9 g SHEAR STRENGTH kPa AP — BISTRIBUTION
DEPTH S22 7| 5|38 £ |0 UNCONFINED  + FiELD VANE %)
E1= 2 EO] U |e QUICKTRIAXIAL X (ABVANE | WATER CONTENT (%)
186.4 w 20 40 60 80 100 20 40 &0 GR SA S CL
SR _TOPSOIL.: (80mm) K7
‘ ‘ S5 | 63 I
SHALE, very dense, reddish brown
(FRL) 186
185.6
0.8 Silly CLAY, trace {0 some sand, trace
gravel, cceasional shate fragments 55 | 58 °
Hard
Reddish Brown
(FILL) 185
" i 2]
850
1844
20 Silty CLAY with sand, trace grave! 2/
Hard /;
Maltied Brawn Gray w7
25 184
(T fﬁ ss | 4 o
ﬁﬁ;:
“a
,/4
oxidized stains ’;
Brown Lo Greenish Brown £
rEenISh Brow ,/§ 85 | 75 ° H—1 3 29 47 24
17 183
127
///
o
‘/’,;
bis,
4%
;; J
b
;:’{é H 1 182
. |
% =
181.5 A 8 |14 o
4.9 END OF BOREHOLE AT 4.88m.
BOREHCLE OPEM AND DRY UPON
COMPLETION.
Piezometer installation consists of
19mm diameter schedule PVC pipe.
WATER LEVEL READINGS:
DATE  DEPTH(m)  ELEV.(m)
Gct 18/07 1.7 184.7
Nov 01/07 1.5 184.9
Nov 15/07 17 184.7
MNumbers refer to P
Sensitivity Ts’ﬁf (%) STRAIN AT FAILURE




THURBGSD 2311.GPJ 2/12/08

Hwy 401/410 to Credit River

FIGURE B1
GRAIN SIZE DISTRIBUTION
Silty Clay with Sand (TILL)
Size of upenings, inches 1.5.5. Sieve size, maeshasfinch
g 4:(1~ k- 1::2- I 3r|,,~ 1?31- 34 810 15 30 40 5060 o 200
100
Ngﬁﬁ
a0 N ]
g&
80 ‘gm\
70 k;
= &
=
E &0
o
LLE
z
L 50
|,—
=z
S \ 1
& NN
a h‘ \QJ\-
30 . =
20 ok
10 m»
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SIZE, mm
cosaLE| CoArsE FINE coarse [ mEoM | FmE SILT and CLAY
sIZe GRAVEL SAND FINE GRAINED
SYMBOL BH BEPTH {m) ELEV. (m)
] C1-1 1.68 187.05
&l C1-1 4.72 184.00
b C1i-2 244 185.93
* C1-3 2.44 185.28
© C1-3 472 182.99
Lol Ci-4 3.35 183.03
Date  February 2008 Prepd .. MFA
Project . 2107-05-00. THURBER chke. .. RPR




THURBALT 2311 GPJ 2/12/08

Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS

FIGURE B2

PLASTICITY INDEX

bate February 2008

Project

60

50

40

30

20

10

Silty Clay with Sand (TILL)

2107-05-00

THUBBER

80

CH
ICI ‘3?»-
S
B
>
cL
pd
bl //
pre /
p
CL /
CL-ML / MI1-Ol MH-OH
ML oL
0 10 20 30 40 50 60 70
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)

& C1-1 1.68 187.05

4] C1-1 4,72 184.00

A C1-2 2.44 185.93

* C1-3 2.44 185.28

(O] Ct-4 3.35 183.03
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//_/’- 5% m
- £z [43]
o
<3
18+200 %
\ | Y
~N e ) &
. o & &
B KEYPLAN
PLAN CULVERT 1 LEGEND
o 20 % Borehole {Present Investigation, 2007)
'$‘ Borehole and Cone
N Blows /0.3m (Std Pen Tesi, 475J/blow)
Ct-—1 CONE | Blows /0.5m (60° Core, 475J/blow)
'@" PH Pressure, Hydraulic
k4 Water Level
Head Artesion Waoter
180 180 I Piezometer
; S0% Rock Quality Designation (ROD)
AR Auger Refusal
—7 . R. Palomeque Reyna
~ N e I 100083200 NO | ELEVATION |  NORTHING EASTING
o 2% :/ //"?,f & % ;7' G W ] . el =3 e e S e
‘ Lok b A Y - o T . C1—2 188.4 4 B31 8349 | 789 t28.0
/;é:;//nj/?/? ///?/ ; ?r 395 9 i3 187.7 4 831 779.0 | 289 1581
A //// //fo //? 7 ! ci—d_| 1864 4 831 758,7 | 289 169.0
T o e
s cianioats g 77 S ] T u
2/.//;; /?7“//;%/- 9N SILTY CLAY TILL /4; KFILL
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i
154 //c///// y/"":, / f / 54 e e
LA NN Ml S 9957 g%
- J_—U"'w"l‘ . o /J 17 / / / ’ : /
e I AN ey -NOTES-
SHALE / . 1) The boundaries between soil strata have been
HIGHLY WEATHERED / d estoblished only at Borehole locations. Between
182—— .8 182 Boreholes the boundaries ore assumed from
s v geological evidence.
R 2} This drawing is for subsurfoce information only.
Surface defails and features are for cenceptual
llustration.
GEOCRES No. 30M12-276
80— 180
SECTION CULVERT 1 %
é DATE | BY DESCRIFTION
CESIGH RPR |CHK SHP]COOE _JLoaD [DATE FEB, 200%

DRAWN WFA |CHK PKCISOE JSTROCT . ESCHEHME. fowg ™2

FILEMAKE: Br\Drofing\ 15N 1225451 Fey 401\ted2311 -Culveris.dwy
2&9 - 408nm

FLOTDATE: Feer 08,
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Appendix C

Cuivert 2
Highway 401, Station 18+585

Record of Borehole Sheets, Figures and Drawings

TR SRR



ONTMT4S 2311.GPJ  3/10/08

Ministry of m
Transg:»rtalion s &
Onlario

RECORD OF BOREHOLE No C2-1 10F 1 METRIC
G.W.P,__2107-0500 LOCATION Highway 4041 Statien 15+585 N 4 832 029.498 E 989 420.771 ORIGINATED 8Y GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodetic DATE 2007-10-04 - 2007-10-04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES e ﬂ RESISTANCE PLOT -.-2__‘*_ NATURAL - REMARKS
L <€ PLASTIC LiQutD
=2 3] e LIOISTURE e =T 2
= w|€5 @ 20 40 &G 80 100 L COMTENT = O
218 ! 9|28 2 Py — wp w w | 5% | sransize
ELEY DESCRIPTION clgl e 2|22 2 [SHEARSTRENGTHKPa —————— DISTRIBUTION
DEPTH 113 - N EF: T | © UNCONFINED + FIELD VANE v (%)
=1 2|2 O & |8 QUICKTRIAXIAL X LABVANE | WATER CONTENT (3%)
187.6 w 20 40 80 80 100 20 40 80 WN/m 3 JGR SA SI CL
0.0 . =
oy TOPSOIL: (250mm} o]
0.3 Silty CLAY, trace to some sand, trace ! S8 2 @
gravel, occasional rootlets
186.9 ;ery SHiff 187
oW o A Q
0.8 7 .
\“:'L” / j/ 75 |
Silly CLAY with sand, trace gravel 5;‘/- 3
Hard ‘//;
Brown to Motlled Brown-Grey ,/
(TILL) /gf
f:,/: 3l oss | oso 186 ey 3 22 43 A
. TS50
327
185.3 227 I o
2.3 END OF BOREHOLE AT 2.28m. o0
AUGER REFUSAL ON POSSIBLE :
LIMESTONE LAYER,

BOREHOLE OPEN AND DRY UPON
COMPLETION,

Piezometer installation consists of
19mm diameter schedule PVC pipe.
WATER LEVEL READINGS:

DATE DEPTH(m} ELEV.{m)
Oct 0507 Dry .
Oct18/07  Dry .
Nov01/07 Dy -
Nov 1507 Dry -

+3 %

Numbers refer ta
Sensitivity

20
‘5“?0*5 (%) STRAIN AT FAILURE




3/10/08

ONTMT4S 2311.GPJ

Minisiry of “
V Transportalion E n

Ontario
TR
RECORD OF BOREHOLE No C2-2 1OF 1 METRIC
GW.P. 21070500 LOCATION Highway 401 Slation 18+585 N 4 832 000,390 E 289 436.355 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM _Geodstic DATE 2007-10-04 - 2007-10-04 CHECKED BY __ RPR
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT = NATURAL - REMARKS
g2l 3 Gy wosnme SRRz A
6 ) § & @ 20 40 &0 80 100 CONTENT z 2
26| w| 8|2E1 2 e ————— wp w w | 58 | cramsize
ELEV L ig| a 1281 € |SHEAR STRENGTH kPa
DESCRIPTION =2 & L2128 E e e DISTRIBUTION
BEPTH HREIRS F |38} £ |O UNCONFINED  + FIELD VANE T %
E1f ZIEOL L |o QUCKTRAXAL X LABVANE | WATER CONTENT (%)
187.2 w 20 40 80 80 100 20 40 80 kN/m3 [GR SA SI CL
8 ;‘ TOPSOIL: {100mm) i
Silty CLAY, some sand, trace gravel, 1 s 17 187 T
trace rootlels
186.5 ;fgvf"”
07 7
\(FM) / /g 2| ss | 5w o
Silty GLAY with sand, trace gravel ;/:/ TS0
Hard ‘f? .
Moltled Brown-Gray _r'f%
{(neLy ?/
A 3| ss | s o 1 § 22 40 33
o1 T
27
184.8 ﬁﬁf 185
- XA 4 | 55 | s o
2.4 SHALE, highly weathered, thinty
bedded, reddish brown U
5 | ss | eor o
184
=)
183
182.7 Limestone layer at 4.57m.
48| END OF BOREHOLE AT 4.57m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION. i

BOREHOLE BACKFILLED WiTH
BENTONITE HOLEPLUG TC
SURFACE.

+ % 5 3. MNumbers refer to 1535
"7 Sensitivity 57 (%) STRAIN AT FAILURE



3{10/08

ONTMT4S 2311.GPJ

Tey] Ministry of
W Transportation

Ontario
RECORD OF BOREHOLE No C2-3 10F 1 METRIC
GW.P.__ 21070500 LOCATION Highway 401 Stalion 18+585 N 4 831 937 635 E 289 470.009 ORIGINATED BY _Ca
HWY 401 BOREHOLE TYPE _ Sofid Stem Augers COMPILED BY £5
DATUM _Geodetic 2007-10-12 - 2007-10-12 CHECKED BY RPR
SOl PROFILE SAMPLES | w [SERAMIC SONE PENETRATION
om) <5 PLASTIC HATURAL [NV ia) [l REMARKS
= % 9 LT HOISTURE war | = L &
5 w|{LE] @ 20 40 &0 80 100 CONTENT z O
ol wizg| 2 : ) : L i wp w w | B8 | sransize
ELEY Slel g€ | £]2g] 2 [SHEARSTRENGTHKPa - S— DISTRIBUTION
DEPTH DESCRIPTION 13| F | 3|28 & |ounconrmed  + RELDVANE y )
s Z|E°] U (& QUCKTRIAXAL x LaBvANE | WATER CONTENT (%)
186.8 i 200 40 60 80 100 20 40 50 k/m3 FGR SA SI L
081 TOPSOIL: (80mm) =
Zilly CLAY, trace to some sand, race 85 13 =}
gravei, occasional racliets
Stiff to Hard
Brown to Reddish Brown
(FILL) EEEEY 186 o
1858 occasional asphalt fragmenlts > 150
M Sy CLAY with sand, trace gravel, ¢ 7z
accasicnal rootlets ,f;-"
Firm ;p/:
Reddish Brown 77
(TILL) 7%
;t/ 55 7 185
/g
accasional oxidized stains ,/
Hard ?/
Brown to Mollled Brown-Grey 7
;; 88 | 33 B— 1 27 48 24
11
,;ﬁ 184
77
2%
%z sSs | T °
247
// 150
7
i
183.0 7%
38 SHALE, highly weathered, Iinly 183
bedded, reddish brown
182.1 S5 | 100/
47 END OF BOREMHOLE AT 4.70m. 125
BOREHOLE QOPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONTTE HOLEPLUG TO
SURFACE.
+3 %3 Numbers refer o Y

Sensitivity

155
10

{%a} STRAIN AT FAILURE




Ministry of
Transportation

3/10/08

ONTMT4S 2311.GPJ

Ontaric TrmER
RECORD COF BOREHOLE No C2-4 1 0F 1 METRIC
GW.P,__ 21070500 Highway 401 Station 18+585 N 4 831 925.285 E 280 476.603 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __ Soiid Stem Augers COMPILED BY ES
DATUM _Geogatic 2007-10-12 - 2007-10-12 CHECKED 8Y RPR
TGYNAMIC CONE PEMETRATICN
SOIL PROFILE SAMPLES 5 E RESISTANCE PLOT - NATURAL oo . REMARKS
o] % L LMIT MOISTURE wr| =& &
g nl|l<$s 73] 20 40 60 BO 100 CONTENT zQ
=R szl = L . : . we w wo| 59 | cRransize
ELEV Elg: oo 3|2 5] © |SHEARSTRENGTH kPa
DESCRIPTION il I Z|lz8f £ P DISTRIBUTION
DEPTH é s [ > 8 5 § C UNCONFINED + FIELD VANE ¥ (%)
E1Z Z|[EC] & |e QUCKTRIAMAL X LABVANE | WATER CONTENT (%)
185.8 o 20 40 60 80 100 20 40 80 kNm 3 IGR sA 1 CL
iy TOPSOIL: {50mm)
Silty CLAY, some sand, occasional 88 18 [v]
rootlets
Stift to Very Stiff
Brown
{(FILLY 185
88 | 12 qb—d 0 11 88 21
184.3 4
15 Silty CLAY, with sand, trace gravel, "?
occasional oxide slains 153 ss 21 i
Very SUff to Hard _/ 4 184
Mottled Brown to Grey ’f 7
(TILL) 4 S;
Brown #/
)
e ss | 50 )
f/_. b
7
[
% J
,’fj 85 | 133 o~ 0 24 53 23
L
b1,
s
182.4 ﬁ
3.7 SHALE, highly weathered, thinty
bedded, redgish brown
181.1 35 | 100/ o
a7 END OF BOREHOLE AT 4.72m. 150
BOREHOLE DRY AND OPEN TO
3.96m UPON COMPLETION.

Piezometer instaltation consists of
19mm schedule PYC pipe.
WATER LEVEL READINGS:

DATE DEPTHMY  ELEV (m)
Oct 18/67  Dry

Nov01/67 2.9 182.9
Nov 1807 2.2 183.6

w3 3 Numt_:e_zrls refer lo
Sensitivity

20

545
10

{%) STRAIN AT FAILURE




THURBGSD 2311.GPJ 2/12/08

Hwy 401/410 to Credit River

FIGURE C1
GRAIN SIZE DISTRIBUTION
Siity Clay with Sand (FILL)
Sizae of openings, inches U.E.S. Sieve size, meshesfinch
e; 4:14~ 3 1:12- 1 3;‘,- 1?- 3fP~ 3 4 B10 16 30 40 5060 100 200
100 l* 1 -l_‘_‘_h.di\ 1] L
%]
a0 \e\
\
80 x
70
Z N
<C
E 60
o
i)
Z
T 50
=
» "
¥ i
30 =
. e
10
0
100 10 1 0.1 0.01 0.001 0.0001
GRAIN SiZE, mm
CoBaLE| COARSE FINE COARSE lMEDIUMi FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL BH DERTH {m) ELEV. (m)
@ Cc2-4 1.07 184.74
pate  February 2008 | prep'd . MFA
Project . 2107-05:00 THURBER Chkd. ... . RPR




THURBGSD 2311.GPJ 2/12/08

Hwy 401/410 to Credit River

FIGURE C2
GRAIN SIZE DISTRIBUTION
Silty Clay with Sand (TILL)
Size of openings, inches U5 5. Sieve size, meshesiinch
00 & Ay 3 Vg T e buﬁ:&é\ 810 18 30 49 5000 100 200
T
90 §\
80 kﬁk
70
= N
<
£ a0
i
: N
T 50
5 8|
[1E]
8 40
L 4
& &
30 &
20 N
"
0 m
0
100 10 1 0.1 0.01 0.001 0.0007
GRAIN SIZE, mm
COBBLE COARSE FINE COARSE | MEDIUM | FINE SILT and CLAY
SIZE GRAVEL SAND FINE GRAINED
SYMBOL. BH DEPTH (m) ELEV. (m)
@ C2-1 1.68 185.95
@ c2-2 1.68 185.56
ry c2-3 2.59 184.23
* C2-4 3.20 182.61
Date February 2008 Prep'd . MFA_
Project . 2107-05:00, THURBER Chkd. ... RPR




THURBALT 2311.GPJ 2/12/08

Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS

FIGURE C3

PLASTICITY INDEX

Date

Project

Silty Clay with Sand (FILL)

80
CH
50
40 //
Cl &
@"
30 "
Cl.

20 ‘//
10 //

cL pd

CL-ML / Mi-Ol MH-OH

ML oL

)
0 10 0 10 &0 70 20
LIQUID LIMIT
SYMBOL BH DEPTH (m)  ELEV.{m)
cz2-4 1.07 " 184.74
February 2008 Prepd ... MFA
2107-05-00 THURE R Chk RPR




THURBALT 2311.GPJ 2412/08

ATTERBERG LIMITS TEST RESULTS

Hwy 401/410 to Credit River

FIGURE C4

PLASTICITY INDEX

Date February 2008

Project

60

50

30

20

Silty Clay with Sand (TILL)

CH
Cl &,
&
-
i
o /
e
® 2 /
& /
CL /
CL-ML / Mi-Ol MH-OH
ML oL
8] 10 20 30 40 50 60 70 20
LIQUID LEMIT
SYMBOL BH DEPTH (m) ELEV. (m)
@ c2-1 1.68 185.95
4] c2-2 1.68 185.56
& C2-3 2.59 18423
* c2-4 3.20 182.61

2107-05-00

THLIFBER

Prep'd LoMEA
Chkd. ... RPR_




LT SIME 11

i Lanicd

MY &

e -
~2ay
¥ Rl (E VETRIC |1y 401
¥ q i DIMENSIONS ARE IN METRES SITE No
| " AND/OR MmiLLMETRES  |GWP No 2107—-05-00
o UNLESS OTHERWISE SHOWN HIGHWAY 401 SHEET
CULVERT AT STATION 184585
J ; %E |BOREHOLE LOCATIONS AND SOl STRATA
181600 AN\ mmm Grour
i
— i R ]
C2-1 2 G i Bl . reen enowesrnG Uro.,
‘$~ ol aeit : | e Y ﬂ ‘ AT o miy TAL ¢ MATERIALG
: B - 5k
£/ TV -
2 Ze 8| &y 7
% - e N
1§ &H L H AnE|
It 5 :
@i >
BINSY o=
il <
i =
. 5 i IR
O A - i
| I | & KEYPLAN
PLAN CULVERT 2 LEGEND
‘L 0 20 :?"‘ 4 Borehole (Present Investigstion, 2007)
i '$' Borehole ond Cone
N Blows /0.3m (Sid Pen Test, 475J/blow)
CZ2—1 cz2-2 c2-3 C2—4 CONE | Blows /0.3m (60° Cone, 475J/blow)
_é_ _é_ _é_ .é._ PH Pressure, Hydradlic
P e E | Voter Level
o Head Artesion Water
190 Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
C2—1 187.6 4 B33 029.5 289 4208
88 Cc2~2 i87.2 4 832 000.4 289 436.4
C2—-3 186.8 4 B31 937.6 289 470.0
TOPSOIL 24 185.8 4 B31 9253 288 476.6
]
FILL, 13
AT A ; S v 188
JUSILTY CLAY TILL A
ITH SAND, TRACE GRAY % =t
XA _Hard AN
77L»______r77;:..5 9 # Va T
_SHALE.—
UHIGHLY WEATHERED NOTES-
T S T T 1) The boundaries between soil strato have been
,,,,,, established only ot Borehole locations. Between
182 Borgholes the boundaries ore gssumed from
geological evidence.
N 2)This drawing is for subsurfoce information only.
i 1+ ARRAR Surfoce details ond features ore for conceptual
150 Hlystration.
GEQCRES No. 320M12-276
180
ui
SECTION CULVERT 2 g
I, » fom  hor 2
e ! = DAE | BY DESCRIPTION

1 o 2 4o YER

11 Hwy 801\tedZ31 1~Culvertu.deg

M

H-Z%}

FILENAME: H\Droftingy 1
FLOTDATE: Feb 03, “&\bﬂ'\— 4



Highway 401 Widening — Culverts

Appendix D

Culvert 3
Highway 401, Station 18+831

Record of Borehole Sheets, and Drawings

LIS



ONTMT4S 2311.GP}  310/08

Ministry of
? Transportation

Ontaria

Sensitivity

15G85
10

(%) STRAIN AT FAILURE

THIL PR
RECORD OF BOREHOLE No C3-1 10F 1 METRIC
G.W.P.__ 24070500 LOCATION Highway 401 Station 18+831 N 4 832 040,459 E 289 634,397 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY ES
DATUM Geodetic DATE 2007-10-12 - 2007-10-12 CHECKED BY RPR
DYNAMIG GONE PENE TTUA TION
MOISTURE -
= o | & Zl & 20 40 60 80 100 T conrent MUz O &
g x % =21 z 1 1 ) ! 1 wp w wo | 2 g GRAIN SIZE
ELEV & m | ¥ e 2 G g SHEAR STRENGTH kPa s DISTRIBUTION
SEPTH DESCRIFTION S12| 2| 3|22 5 lo uncowrmen  + FELDVANE Y %
I z (2] & }e QUICKTRAXAL X LABVANE WATER CONTENT (%)
186.2 s 20 40 60 8 100 20 40 80 wim 3 |GR 8A 81 CL
0.01 ity CLAY, trace to some sand, trace A
2%
gravel, occasienal rootlets //’/ 1 ag 2 186 o
Stiff //
1856]  Brown o
06 (TILL}
SHALE, highly wezthered, thinly 2185 L S0/ ©
bedded, reddish brown 100
185
31 85 | 100/ o
125
184
2155 100 o
Grinding at 2.44m to 2.74m 300
1830 =% 5 | S8 | 100/ a
3.2 £ND OF BOREHOLE AT 3.18m. 125
BOREHOLE DRY AND OPEN UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
52 X 3. MNumbers refer (o




Ministry of
Transportation

ONTMT48 2311.GPJ 3/10/08

Ontario
RECORD OF BOREHOLE No C3-2 10F 1 METRIC
GW.P. 21070500 LOCATION Highway 401 Station 18+531 N 4 832 017210 F 289 608 431 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED8Y  £5
DATUM _Geodetic 2007-10-12 - 2007-30-12 CHECKED BY RFR
SOl PrOFiLE SwPEs [ | g R o e
) 2 e baun eI REMARKS
5 ol28] 2 20 40 60 80 100 ™7 comew T 2O &
2|0 YlZEl = pr—————— we w w f OB | cramsue
ELEV olg| ¥ 125 C  ISHEAR STRENGTH kPa
DESCRIPTION =i s T |28 & b Qe DISTRIBUTION
BEPTH 313 & > |28 £ |o unconFmen + FIELD VANE %)
ElZ g|g°| & |o cuckTmaxal x LBvaNE | WATER CONTENT (%)
185.0 w 20 40 B0 80 100 20 40 60 SR SA S! CL
0o . - T
o1 TOPSOIL: {100mm} 22
Sitty CLAY, trace to seme sand, frace / 55 14 o
gravel, occasional rooliets, %/
184.4 it 7Y
0.6 Brawn
(THL) EENIEY °
SHALE, nighly weathered, thinly 150
bedded, reddish brown
55 | 100/ [+
150
S5 0607 o
100
181.8 S5 1100/ L2
3.1 END OF BOREHOLE AT 3.15m. 100

BOREHOLE OPEN AND DRY UPON
COMPLETION.

Piezometer installation consists of
19mm diameter schedule PVC pipe.
WATER LEVEL READINGS:

DATE OEPTH(m) ELEV.{m)
Oct 18/07 Dry -

Nov 01/87 Dry -

Nov 15/07 Dry -

Mumbers refer 1o 1545
Sensitivity 10

20

{%) STRAIN AT FAILURE




PLOT ROLE 151

HESETRY OF TRAHEWORTATION, ONTARID

C5=8+660.320

. N..d_uzl_ma

C3—1 C3—-2
180 190
188 188
185 SHITY CLAY THL A7 -186
TRACE TO SOME SAND, TRACE GRAVEL
SHff
w TOPSOH.
res e res
i [
82 m;*:{"} —iB2
s a]
180 180
SECTION CULVERT 3
e, @ 0 g HOR
Pm J 1
! 0 3 4m VER

— 483 500

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

HWY 401
SITE No
GWP No 2107-05-00

HIGHWAY 401 SHEET

CULVERT AT STATION 18-+-831
BOREHOLE LOCATIONS AND SOIL STRATA

SR\ MM GrouP

THURSER ERIMEERNG LTI,

ﬂ E GEDY L TAL ¢ MATERA{ALD

LEGEND

'@ Borehole {Present investigation, 2007)
4 Borehsle ond Cone

N Blows /0.3m (Std Pen Test, 475J/blow}
CONE Biows /0.3m {60" Come, 475J/blow)

PH Pressure, Hydroulic

z Water Level

Hecd Artesian Woter
E Plezometer

e0% Rock Quality Designotion {RQD)
AR Auger Refusal

NG ELEVATION NORTHING EASTING
C3—1 186.2 4 B32 040.5 289 £94.4
C3—2 185.0 4 832 017,2 289 698.4

-NOTES-

1} The boundaries between smoil strota hove been
established only ot Borehols locotions. Between
Boreholes the boundories are assumed from
geologicol evidence.

2} Thizs drowing is for subsurfece informotion only,
Surfece detoils and fectures are for conceptuc!
Hlustration.

GEOCRES No. 30M12-278

2

<]

5]

] -

| | _DATE | BY DESCRIPTION

GESICN™ RPR JOHR_SKE |CODE EGER DATE FED. 2009

DRAVIN uFA TCHIC PHCISITE

!S‘!RUCT. [SCHEME . TOWG 4

L]

FIEMAME: HADroMIng\ 1841423411 Hwy 401%%d251 1--Cuberta.dey

PLOTDATE: Feb 03,



Highway 401 Widening — Culverts

Appendix E

Culvert 4
Highway 401, Station 19+200

Record of Borehole Sheets, Figures and Drawings

TR R



3M0/08

ONTMT4S 2311.GPJ

Ministry of s
v Transportation §§
Cntario v

RECORD OF BOREHOLE No C4-1 10F 1 METRIC
GW.P. 21070500 LOCATION Highway 401 Stalion 19+200 N 4 832 310.808 E 289 961.458 CRIGINATED BY _GA
HWY 401 BOREMHOLE TYPE _ Solid Stem Augers COMPILED BY __£5
DATUM _Geodetic DATE 2007-10-05 - 2007-10-05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SQiL PROFILE SAMPLES x W |RESISTANCE PLOT MATURAL REMARKS
& Z ; -;2'“‘ PLASTIC e DR | £
P w|2E1 B 20 40 6 8 160 ua CONTENT LmEL S 3 &
9le Gl=El 2 s L L wp w wi ] 38 | cransIZE
ELEV o I 2|95 2 [SHEARSTRENGTHKPa e DISTRIBUTION
BERTH DESCRIPTICN 121 el 3|32 & |o unconrmer  + FELDVANE ] ¥ %)
I 2| 2C| © |e quickTRIAXAL x LABVANE | WATER CONTENT (%)
1910 Pt 20 40 80 80 100 20 40 60 kim 3 JGR SA 81 CL
4 TOPSOIL: {80rom) 7 191
Silty CLAY with sand, occasional 1 85 15 ]
roatlets
Very Stiff
Brown 1o Dark Brown
(FILL)
2| 88| 15 190 O fed, 028 52 20
189.5
1.5 Sity CLAY with sand, trace gravel, f},/;
. ) . P
oceasional axide staining 241K S5 41 a
Hard _%/
Mottled Brown-Grey ta Brown ‘% I 189
(TILL) #5/
127
] o | ss | sor °
Aﬁr’ NED
ho
[4A
77
A 188
%% 51 S8 128 o
%7
]
77
HA
we
f//
(9% 187
1
[
Gray %
8 107 o
186.2 f/ 35 0 5 27 47 21
4.9 END OF BOREHOLE AT 4.88m.
BOREHOLE DRY AND OPEN UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
20
3 .3 Numbers refert
R e ‘5%5 (%) STRAIN AT FAILURE

Sensilivity




ONTMT48 2311.GPJ  310/08

Sensitivily

10

l%:‘ﬁnislry of G
ransporation
Ontario Eﬁ
THURBER
RECORD OF BOREHOLE No C4-2 10F 1 METRIC
G.W.P.__ 21070500 LOCATION Highway 401 Slation 19+200 N 4 832 285.024 F 288 580.973 ORIGINATED BY _GA
HWY 401 BOREAQLE TYPE _Solid Slem Augers COMPILED BY __ ES
DATUM _Geodetic DATE 2007-16-05 - 2007-10-05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANGE PLOT NATURAL REMARKS
e < maste el =
Bl e 8] 2 0 40 60 & 10 U7 e BT F0 &
ot = = GRAIN SIZE
. 8| w | 2|2E] © [SHEARSTRENGTHKPa il . o =
DESCRIPTION E1s| & 2|35 E N — BISTRIBUTION
DEPTH é 5 f = 8 a § O UNCONFINED + FIELD VANE ¥ (%)
EE Z1EC] U Je QUICKTRIAXAL » LABVANE | WATER CONTENT (%)
191.8 w 20 40 80 8O 100 22 4 80 ki 2 |GR SA 81 CL
g 2’ TOPSOIL: {10Grmm) ke
Silty CLAY, trace lo same sand, trace 1 S5 23 o
gravel, occasional rootiels
Very Siff
Brown to Mottled Brown-Grey
(FILL)
2| 88| = 1191 d
180.4
15 Silty CLAY with sand, trace gravel /4
Very Stff lo Hard L
Mottled Brown-Grey to Brown A?; ¢ i 1 Fr 0 81 48 23
(TiLLY 5% 190
1
)‘g%
7/? 4 35 50/ [s]
(7 50
)'/‘
e 189
;é, G = AT ot 135 46 18
It 150
27
/Z
s
Af/
A 186
’é
1877 A
43 SAND and SILT, some clay, trace :
gravel .
1872 Very Dense 8 | 85 | 100/ | a
47 Gray 125
Maist
{TILY
BOREHOLE ENDED AT 4.70m.
BOREHOLE OPEN AND DRY UPON
COMPLETION,
Piezometer inslallation consists of
18mm diameter Schedule 40 PVC
pipe.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV.(m)
Oct 18/07 1.2 180.7
Nov 01/07 1.4 190.8
Nav 15/07 1.1 190.8
3 3. Nombers referio 20
BT 1945 (o) STRAIN AT FAILURE




3/10/08

ONTMT4S 2311.GPJ

Ministry of
Transportation E §
Ontario
THGISER R
RECORD OF BOREHOLE No C4-3 1 OF 1 METRIC
GW.P,._ 21070500 LOCATION Highway 401 Station 194200 N 4 832 243.563 E 250 019.052 ORIGINATED BY _GA
HwWY 401 BOREHOLE TYPE _ Salid Stem Augers COMPILEDBY __MrA
DATUM _Geodelic DATE 2007-09-13 - 2007-08-13 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES o W {RESISTANCE PLOT RATURAL R 5
W oo - - PLASTC o re Erd t EMARK;
51, © |58 & 20 a0 60 80 100 ™ comw  NT) 2T . &
] [ =z w w w RAIN S1Z&
ELEY DESCRIPTION e 2| g 2 2g| g |SHEARSTRENGTH kPa M S 2 DISTRIBUTION
DEPTH Z 2 7 5128 < | O UNCONFINED  + FIELDVANE Y %)
=lE Z|§©| U |e qucKTRIAXIAL X LABVANE | WATER CONTENT (%)
191.8 u 20 40 &0 80 100 20 40 80 ki3 |GR SA 81 CU
g 3 TOPSOIL: (100mm) i
Sity CLAY, trace to some sand, trace 1 88 12 o
gravel, occasional roatiets
Stiff to Very Stff
Brown to Greenish Grey
(FILL) 1et
2 58 20 q
180.3
14 Silty CLAY with sand, trace gravel //(
SHiff to Hard 7%
Brown to Mottled BrowniGrey ,%/ 3 85 i3 180
(TILL) é %
;g;
)
accasional oxidized stains _/;{;
/é 4185 | % o 2 33 50 15
et
%5
7 189
/ L
. %%
cccasional shale fragments 4%
41 5 | ss | sor o
7z
97 150
)
5% 188
2%
vl
]
)
I
i87.2 P,
46 SAND and SILT, some clay, trace
gravel, occasional shale fragments 187
Very Dense 61 55 |08 = 6 42 38 14
186.6 Reddish Brown
5.2 {TIEL)
SHALE, highly weathered, thinly
pedded, reddish brown
186
185.7
6.1 END OF BOREHOLE AT 6.1m UPON
AUGER REFLUSAL.
BOREHOLE OPEN ANQ DRY TO
6.1m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+ 3 % 3, MNumbers refer to 15%‘;5
' 4 {%) STRAIN AT FAILURE

Sensitivity




3/10/G8

ONTMTAS 2311.GPJ

sty of B
ranspartation
Ontario S ﬂ;
RECORD OF BOREHOLE No C4-4 10F 1 METRIC
GW.P. 21070500 LCCATION Highway 401 Station 19+200 N 4 832 225335 E 280 034.664 CORIGINATED BY _Ga
HWY 401 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __MFA
DATUM _Geodetic 2007-11-13 - 2007-11-13 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o 4 [RESISTANCE PLOT NATURAL b REMARKS
E v 5 PLASHC e Liaue - I
51 e w|28]| 2 » 40 60 8 G0 | comwe  NTHE D &
3 F z w GRAIN 5IZE
ELEY Eill ¥ | 3)28| & |SHEARSTRENGTH kPa i - - :
DESCRIFTION =i = TIEZ = DISTRIBUTION
DEFTH A [ >12338| £ |o uncowrmeD + FIELD VANE 1 (%)
=< ZEC| @ |o QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
190.7 w 20 40 60 80 100 20 4D 60 wNim S {GR 8A S CL
00, . _TOPSOIL: (125mm} =
4.1
Silly CLAY, trace 10 some sand, lrace S5 13 [}
gravel, occasional roollets
Stiff
Brown 1 190
(FILL)
55 10 [»
$89.2
1.4 Sitty CLAY with sand, trace gravel, 4 Z
accasional oxide stams ﬁ./ 189
Firm to Hard % ss | s e
Moaltled Brown-Grey to Brown "f /
{TiLL} 97
Z
77
,:‘; ss | a9 )
[ 188
%%
///
']
P
/,/, SS | 50/ 0 j ? 34 46 18
; % 150
I
‘%; 187
75
e
%
72
;/
185.1 25
4.8 SAND and SILT, some clay, lrace 186
gravel o
Very Dense 58 s/ a0
Grey 150
Damp to Maist
1g52[ (Tt
55 SHALE, highty weathered, thinty
bedded, reddish brown 185
184.4 R o
€2 END OF BORFHOLE AT 6 2m UPON 150
AUGER REFUSAL
BOREHOLE OPEN TG 6.2m AND
WATER LEVEL AT 1.5m UPON
COMPLETION OF DRILLING.
Piezometer installation consists of
19mm diameler Scheduie 40 PVC pipe
with & 1.52m slotled screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.{m)
Sep 14407 0.9 189.8
Sep 18/07 0.8 188.9
Sep 28/07 1.0 188.7
Ocl 05407 08 1898
Oct 18/07 08 1899
Nov 01/07 0.8 189.8
Nov 15/07 0.7 180.0

Numbers refer to 15,35‘5
Sensitivity 10

20

(%) STRAIN AT FAILURE
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Hwy 401/410 to Credit River

FIGURE E1
GRAIN SIZE DISTRIBUTION
Silty Clay with Sand (FILL)
Size of epenings, inches U.5.5. Sievs size, meshesinch
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GRAIN SIZE, mm
CORBLE| COARSE FINE COARSE IMEDIUM[ FINE SILT and CLAY
SiZE GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
& C4-1 1.07 180.98
Date | February 2008 Prep'd .. .. MEA
Project . 2107-05-00 THURBER crka.  RPR
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Hwy 401/410 to Credit River

FIGURE E2
GRAIN SIZE DISTRIBUTION
Silty Ciay with Sand (TILL)
Size of openings, inches .55, Sievs size, meshesfinch
g 4;(4- :3 1312- 11" 3;, wn%“ns 4 ?1‘0 19 20 4‘0 soq&s xgu 290
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GRAIN SIZE, mm
COBBLE COARSE FINE COARSE I MEDIUM | FINE SILT and CLAY
slze GRAVEL SAND FINE GRAINED
SYMBOL BH DEPTH (m) ELEV. (m)
@ Ca-1 472 186.32
4] C4-2 1.83 180.11
& C4-2 3.20 188.74
* C4-3 2.59 189.19
O] Ca-4 3.35 187.34
Date . February 2008 Prepd  MFA
Project . 2107-05-00 THUGBER Chkd. .. RPR
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Hwy 401/410 to Credit River

FIGURE E3
GRAIN SIZE DISTRIBUTION
Sand and Silt (TILL)
Size of opanings, inches U.8.5. Sieve siza, mashesfinch
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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)
& c4-3 4.88 186.90
b5 C4-4 4.88 185.82
Date February 2008 prep'd . MFA
Project . 2107-05-00 TR R Chkd. ...... RPR.
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Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS

FIGURE E4

PLASTICITY INDEX

Date

Project

Silty Clay with Sand (FILL)
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ML oL

Q
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LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
) C4-1 1.07 18698
February 2008 Prep'd ... MFA
. .2..1. Q.?.-.Q.5_:O.0_ THLIERBER Chkd. ... LR.P .R AAAAA
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Hwy 401/410 to Credit River

ATTERBERG LIMITS TEST RESULTS

FIGURE E5

FLASTICITY INDEX

Date February 2008

Project

60
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Silty Clay with Sand (TILL)

THURBER
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pd
) //
X @
cL x
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ML oL
0 10 20 30 40 50 60 70
LIQUID LIMIT
SYMBOL BH DEPTH {m) ELEV. (m)
@ C4-2 1.83 190.11
4] C4-2 3.20 18874
& C4-3 2.59 189.19
* C4-4 1.83 188.87
0] C4-4 3.35 187.34

MFAC
Chikd. .. RPR_
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- / i CULVERT AT STATION 194200
<. . .y % IBOREHOLE LOCATIONS AND SOIL STRATA
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1?__; o 2 4?‘“ '@' Borehole (Present Investigation, 2007)
i '$' Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
C4—1 C4-2 C4-3 C4—-4 CONE | Biows /0.3m (60" Cone, 475J/blow)
V?\ PH Pressure, Hydrauwlic
L3 Water Level
Head Artesion Woter
92 e TOPSOIL W 182 e I Plezometer
5 _ T ] : " . 90% | Rock Quality Designation (RQD)
o - u B . | A/R Auger Refusal
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- NOTES-
iy il 1) The boundaries between soil strata have been
150 established only of Borehole locations. Between
1B4— —1B4 Boreholes the boundaries ore ossumed from
geclogical evidence.
2)This drewing is for subsurface information only.
Surfoce detcils and feotures are for conceptual
illustration.
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