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FOUNDATION INVESTIGATION REPORT
NEW BRIDGE OVER NORTH SCHOMBERG RIVER
FILL EMBANKMENTS AND SUCKER CREEK CULVERT
HIGHWAY 400 AND LINE 5 INTERCHANGE RECONSTRUCTION
BRADFORD WEST GWILLIMBURY, ONTARIO
TBWG WP P13-03
MTO GWP 2122-10-00

GEOCRES No. 31D-605
PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted for the
design and reconstruction of the Highway 400 and Line 5 interchange in the Town of Bradford
West Gwillimbury, Ontario. This report includes geotechnical recommendations for the following
design components: new bridge structure at Sideroad 5, Sucker Creek culvert extensions, high fills
at the new Ramps N-EW and ES.

The purpose of this investigation was to explore the subsurface conditions at the specific location
of each of the proposed project component and, based on the data obtained, to provide borehole
location plans and soil strata drawings with stratigraphic profiles and cross-sections (where
required), records of boreholes, laboratory test results and written descriptions of the subsurface
conditions. A model of the subsurface conditions was developed for the site based on the data
obtained from the present investigation.

Thurber Engineering Ltd. (Thurber) carried out the investigation as a foundation sub-consultant to
AECOM, ultimately for the Town of Bradford West Gwillimbury (TBWG).

2 PROJECT AND SITE DESCRIPTION

The site is located at the existing Highway 400 and Line 5 interchange; approximately 2.5 km
south of Highway 400 and Simcoe Road 88 (former Highway 88) interchange in the Town of
Bradford West Gwillimbury, Ontario.

This report presents subsurface data for the high fills and ancillary structures of the proposed
interchange reconstruction. Foundation information of the main Highway 400 Line 5 underpass
bridge and its immediate approaches are presented in Thurber report titled “Foundation
Investigation Report, Highway 400 Line 5 Underpass and Interchange Reconstruction, Bradford
West Gwillimbury, Ontario”, TBWG WP P13-03, MTO GWP 2122-10-00, dated January 16, 2015.
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Details of the major project components covered by this report are summarized in the following
table.

Project Component Location
New bridae - Realigned Sideroad 5 over the North Schomberg
g River (approximately 700 m west of Highway 400)
High fill embankments - Line 5 (near Station 9+740)
(higher than 4.5 m) - Ramps N-EW, E-S and W-N (near Line 5)

Low embankments

(lower than 4.5 m) - Ramps S-EW and W-S, and Coffey Road

- East and west extensions to Sucker Creek culvert under

Sucker Creek culvert extension Highway 400 (approximately 450 m north of Line 5)

The lands surrounding the interchange are relatively flat and primarily used for agricultural
purposes. The existing Sideroad 5 and Coffey Road run alongside Highway 400 at the southwest
and southeast quadrants, respectively. The North Schomberg River meanders on the west side of
Highway 400 and flows under the highway through a culvert to the north of Line 5. Within the
project area, vegetation cover largely consists of grass with some shrubs and small trees along the
highway and Line 5. On the west side of Highway 400, the land is relatively flat.

Within the area of the new bridge at the proposed religned Sideroad 5, the land is relatively flat and
covered with grass and shrubs, some residential dwellings are located approximately150 m north of
the Line 5 and Sideroad 5 crossing.

From published geological information, the site is located within the physiographic region known
as the Schomberg Clay Plains which consists of deep deposits of stratified clay and silt overlying a
drumlinized till plain. Depending on their sizes, the drumlins are completely or partially buried by
the clays and silt deposits. The clay and silt deposits have average thicknesses of about 5 m
although thicker deposits have also been identified.

3 SITE INVESTIGATION AND FIELD TESTING

Details of the site investigation and field testing for each project component are presented in
Table 3.1. Some of the boreholes were supplemented by dynamic cone penetration testing (DCPT)
conducted from the base of the sampled borehole and extended to practical refusal or adequate
depth below the foundations.
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Table 3.1 — Borehole Designations and Details

Sampled Sampled
. D borehole bor_e hol_e Appendi
Design component Borehole N termination
termination . X
(2014) depth* (m) elevation*
(m)
New Bridge
New bridge at realigned 6N$Vignb297r 14-43, 14-44 203410
Sideroad 5 over the North U o T | 14-45,14-46 | 9.41t0 15.7 : A
. 28, 212.0
Schomberg River December 1 | 14-47,14-48
High Fills
Janusfsyom 14-01, 14-05,
an
’ 14-06, 14-07,
High fill for Ramp N-EW | O%O%°r27 | 1408 14-09, 1%9.610
. to 30, 8.21022.2 215.2 B
(max. height 9.0 m) December 4. | 14-15,14-52,
sands | 13-24,13-25,
13-26
High fill for Ramp E-S October 23,
(max. height 10.0 m) 28, 29, 14-11, 14-12, 1999 to
November 3 | 14-14, 14-17, | 10.2to 22.2 21'1 1 B
and 4, 14-18 '
December 2
High fill for Ramp W-N N b
(max. height 6.0 m) e 14-31 8.2 217.0 B
High fill for Line 5 November
(max. height 6.0 m) e 14-23 8.2 215.2 B
October 23,
High fill and culvert 24,29,30, | 14-15, 14-16, 202.1to
November 4 | 14-17, 14-51 12610 201 208.9 B
and 5
October 27,
28, i i
High fill and culvert November 14 11(31’ i‘;) 12, 9.8t013.3 Zgifgo B
4, December ; :
3
Low Fills
Ramps S-EW and W-S,
and Coffey Road November 14-32 217 6 o
(embankments less than 14, 17 and 14-38 6.7 t0 8.2 21'9 5 C
4.5 m high) 19 14-42 :

THURBER




Highway 400 and Line 5 Interchange Page 4
High Fills and Ancillary Structures

Sampled
Date giﬂﬁfg Borehole
Design component Borehole " termination | Appendix
(2014) depth* (m) elevation*
(m)
Culvert Extension
January 16,
. October 28, 14-03, 14-04 ' ' 216.2
Highway 400 November 24

* Borehole termination depths include termination depth of DCPT

The approximate locations of the boreholes drilled during the investigation are shown on the
attached Borehole Locations and Soil Strata Drawings in Appendices A to D. The coordinates and
elevations of the boreholes are given on the drawings and on the individual Record of Borehole
Sheets in Appendices A to D.

The borehole locations were marked in the field and utility clearances were obtained prior to
drilling.

During this investigation, track mounted D90, D56 and D6 drill rigs were used at this site. A truck-
mounted drill rig was used for boreholes drilled on the existing Highway 400, Line 5 and Sideroad
5 platforms. A combination of solid and hollow-stem augers were used to advance the boreholes.
Wash-boring methods with casing and tripod were employed at five borehole locations, where drill
rig access was not possible, within the northwest quadrant of the Highway 400 and Line 5
interchange. Soils samples were obtained at selected intervals using a split spoon sampler in
conjunction with Standard Penetration Testing (SPT). The in situ shear strength of the soft to firm
cohesive soils was also assessed using the MTO shear vane.

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 processed the recovered soil
samples for transport to Thurber’s laboratory for further examination and testing.

Groundwater conditions were observed in the open boreholes during and upon completion of the
drilling operations. Standpipe piezometers consisting of a 19 mm diameter Schedule 40 PVC pipe
with a 3.0 m long slotted screen, were installed and enclosed in filter sand in selected boreholes to
permit longer term groundwater level monitoring. The completion details of the boreholes with
piezometer installations are summarized in Table 3.2. Boreholes without piezometer installations
were backfilled with bentonite holeplug and drill cuttings, except for Borehole 14-52 where
methane gas was encountered during drilling (see Section 3.1 for details).
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Table 3.2 — Piezometer and Borehole Completion Details

Design
Component

Borehole
Number

Piezometer
Tip Depth /
Elevation (m)

Completion Details

New bridge at
realigned
Sideroad 5 over
the North
Schomberg River

14-45

15.4/206.4

Backfilled with filter sand from 15.4 to
12.9m, bentonite holeplug from 12.9 to 6.7 m,
then bentonite holeplug and auger cuttings
from 6.7 m to ground surface.

14-47

15.2/203.7

Backfilled with filter sand from 15.5 to
11.6 m, bentonite holeplug from 11.6 to 9.4m,
bentonite holeplug and auger cuttings from
94 to 0.9 m, then bentonite holeplug to
ground surface.

High fill for
Ramp N-EW

14-01

9.1/213.4

Backfilled with filter sand from 9.8 to 5.8 m,
bentonite holeplug from 5.8 to 4.0 m,
bentonite holeplug and auger cuttings from
4.0 to 0.15 m, then cement to ground surface.

14-06

9.1/213.6

Backfilled with filter sand from 9.1 to 6.7 m,
bentonite holeplug from 6.7 m to ground
surface.

14-08

9.1/212.3

Backfilled with filter sand from 9.8 to 5.5 m,
bentonite holeplug from 55 to 3.0 m,
bentonite holeplug and auger cuttings from
3.0 t0 0.15 m, then cement to ground surface.

13-24

7.6/215.8

Backfilled with filter sand from 8.2 to 4.3 m,
bentonite holeplug and auger cuttings from
4.3 m to ground surface.

13/25

10.7/213.5

Backfilled with filter sand from 11.3 to 7.3 m,
bentonite holeplug and auger cuttings from
7.3 m to ground surface.

13-26

10.6/215.2

Backfilled with filter sand from 11.3 to 7.3 m,
bentonite holeplug and auger cuttings from
7.3 m to ground surface.

High fill for
Ramp W-N

14-31

7.6/217.7

Backfilled with filter sand from 8.2 to 3.9 m,
bentonite holeplug and auger cuttings from
3.9 m to ground surface.

High fill and
culvert

14-16

12.8/208.4

Backfilled with filter sand from 13.3 to 9.4 m,
bentonite holeplug from 9.4 m to ground
surface.

14-17

12.5/209.0

Backfilled with filter sand from 13.3 to 8.9 m,
bentonite holeplug from 8.9 to 5.2 m, then
bentonite holeplug and auger cuttings to
ground surface.

High fill and
culvert

14-10

9.1/212.3

Backfilled with filter sand from 9.8 to 6.5 m,
bentonite holeplug from 6.5 m to ground
surface.
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. Piezometer
CoIaneSIognr:ant Eﬁ;ﬁ&%‘f Tip Depth / Completion Details
P Elevation (m)
Deep Piezometer
Backfilled with filter sand from 9.8 to 5.8 m,
9.4/212.4 . .
bentonite holeplug and auger cuttings from
5.8 to 0.15 m, then cement to ground surface.
14-13 .
Shallow piezometer
Backfilled with filter sand from 3.6 to 1.4 m,
3.0/218.5 . .
bentonite holeplug and auger cuttings from
1.4 t0 0.15 m, then cement to ground surface.
Sucker Creek Backfilled with filter sand from 11.3 to 7.3 m,
Culvert extension 14-04 10.7/211.6 then bentonite holeplug and auger cuttings
(north of Line 5) from 7.3 m to ground surface.

Once groundwater monitoring is completed, all piezometer installations will be decommissioned in
accordance with Ministry of the Environment Regulation 903 and its Amendments (the water well
regulation under the OWRA).

3.1

Methane Gas

The following summarizes factual information associated with the encountering and
handling of methane gas in Borehole 14-52.

On October 30, 2014, methane gas was encountered while conducting drilling
operations in Borehole 14-52. This borehole is located approximately 50 m north
of Line 5 and 125 m west of Highway 400 in an open field. As the drilling
advanced to 18.1 m depth (Elevation 203.8 m) within the native silty clay, the drill
rig was slightly shifted. While augers were being removed, water gushed out from
the borehole and then settled down at 0.9 m depth. Bubbling sound was heard in
the borehole and the augers were vibrating. Drilling operations were ceased with
deployment of safety measures (e.g. shut off drill rig, advise fire department, use
of gas mask) and gas monitoring commencing immediately.

On October 31, a gas detector indicated that hydrogen sulphide gas (H.S) was
emitting from the borehole. An area of approximately 9 m in radius surrounding
the borehole and the drill rig was cordoned off.

On November 1, methane gas (CHs) was detected with a concentration of
30,000ppm inside the borehole.

On November 2, the methane readings were 40,000 ppm inside and 500 ppm
outside of the borehole.

THURBER
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° On November 3, the augers in the ground were lifted up for about 0.9 m using a
mechanical jack. Before the augers were lifted, the methane reading inside the
borehole was 50,000 ppm and 1,000 ppm outside. As the augers were removed,
the methane gas concentration inside the borehole dropped from 50,000 ppm to
30,000 ppm. Readings in the atmosphere above the borehole decreased from 1,000
ppm to O ppm.

) On November 4 and 5, the borehole was grouted and backfilled using pumped
cement, concrete and peltonite. Methane readings decreased from 40,000 ppm to
1,200 ppm inside the borehole (as the level of grout rose) and from 1,200 ppm to
below 600 ppm immediately above the borehole (after the grout reached ground
surface). The methane readings above the borehole eventually dropped to 0 ppm.

° On November 6 and 7, methane readings remained at 0 ppm above the borehole.

It is noted that the local residents indicated that methane gas has occasionally been
encountered in the existing wells in the vicinity and the sound of bubbling gas is not
uncommon.

4 LABORATORY TESTING

All recovered soil samples were subjected to visual identification and to natural moisture content
determination. At least 25% of the recovered soil samples were subjected to grain size distribution
analysis. Atterberg Limits tests were carried out on selected samples of native silty clay and silty
clay till to determine the plasticity characteristics. The results of the laboratory testing are
summarized on the Record of Borehole sheets and also presented on the figures included in
Appendices A to F.

) DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets included in Appendices A to F. Details of the
encountered soil stratigraphy are presented in these appendices and on the “Borehole Locations and
Soil Strata” drawings also in Appendices A to F. An overall description of the stratigraphy for
each design component is given in the following paragraphs. However, the factual data presented
in the Record of Borehole Sheets governs any interpretation of the site conditions.

In general, the subsurface stratigraphy at the location of each of the project components consists of
surficial topsoil, asphalt or fill overlying native silty clay. The silty clay is generally firm to very
stiff within the upper 4 to 6 m, firm to soft to approximately 11 to 12 m depth, then becomes stiff to
hard with depth. Very stiff to hard silty clay till was contacted below the silty clay. The till is
underlain by a dense to very dense layer of sands and silts. The groundwater level within the
cohesive deposits is at, or less than 2 m depth below, existing ground surface.

[ |

Al
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5.1 New Bridge at realigned Sideroad 5 over the North Schomberg River

A total of six boreholes, numbered 14-43 to 14-48, were drilled near the location of the
proposed bridge at the realigned Sideroad 5, located approximately 640 m west of
Highway 400. Boreholes 14-44, 14-45, 14-47 and 14-48 were drilled at the proposed
abutments, and Boreholes 14-43 and 14-46 at the proposed approach embankments.
Records of boreholes, laboratory testing results and stratigraphic drawings are contained in
Appendix A.

5.1.1 Topsoil

Topsoil was encountered at ground surface in Boreholes 14-43, 14-45, 14-46 and 14-48,
with a thickness varying from 25 to 125 mm.

The topsoil thickness may vary between and beyond the borehole locations, and the limited
data presented in this report should not be used for quantity estimation purposes.

51.2  Silty clay

A deposit of native silty clay was encountered below topsoil in Boreholes 14-43, 14-45,
14-46 and 14-48 and surficially in Boreholes 14-44 and 14-47. The silty clay contained
trace sand and gravel and occasional roots and rootlets. It was generally brown to grey in
colour. The thickness of the silty clay ranged from 5.7 to 8.7 m. The base of this deposit
varied between 5.7 and 8.8 m depths (Elevations 212.9 to 214.8 m).

In situ vane testing in the silty clay indicated that the undrained shear strength typically
ranges from 44 to 100 kPa. SPT ‘N’ values typically ranged from 3 to 15 blows per 0.3 m
of penetration indicating a firm to stiff consistency. An SPT ‘N’ value of 19 blows per 0.3
m of penetration was measured in Borehole 14-46 indicating a very stiff zone near
Elevation 220.8 m. The moisture contents ranged from 14% to 35%.

Samples of silty clay were subjected to gradation analysis and Atterberg Limits testing.
Grain size distribution curves for samples of silty clay tested are presented on the Record
of Borehole sheets and on Figures A1 and A2 in Appendix A. Atterberg Limit test results
are presented on Figures A6 and A7 of Appendix A. The results of the laboratory test are
summarized as follows:

Soil Particles Percentage (%)
Gravel 0
Sand Oto 13
Silt 45 to 68
Clay 321053

THURBER
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Soil Particles Percentage (%)
Liquid Limit 28 to 37
Plasticity Index 8to 17

The results indicate that the silty clay typically has low to medium plasticity (CL to CI).

5.1.3 Sandy silt, Sand and Silt to Silty Sand

A layer of sandy silt, sand and silt to silty sand containing trace gravel, trace to some clay
and occasional clay pockets was contacted below the silty clay in all the boreholes, except
in Borehole 14-46 at depths ranging from 5.7 to 8.8 m. The thickness of these cohesionless
soils ranged from 3.0 to 6.2 m in Boreholes 14-44, 14-45 and 14-48. Boreholes 14-43 and
14-47 were terminated within the sand and silt layers at 9.4 and 15.5 m depths (Elevations
210.7 to 203.4 m), respectively. Where fully penetrated, the base of these soils were at 8.8
to 13.2 m depths (Elevations 211.7 to 208.5 m).

SPT ‘N’ values recorded in the sands and silts ranged from 18 blows for 0.3 m penetration
to greater than 100 blows for less than 0.3 m of penetration indicating a compact to very
dense condition.

The moisture contents generally ranged from 4% to 13%. Moisture contents of 20% were
measured in Boreholes 14-44 and 14-48.

Samples of sandy silt, sand and silt, and silty sand were subjected to gradation analysis.
Grain size distribution results are presented on the Record of Borehole sheets and on
Figure A3 of Appendix A. The results of the laboratory test are summarized as follows:

Soil Particles Percentage (%)
Gravel 0to13
Sand 17 to 57
Silt 20to 58
Clay 810 25

5.1.4 Sand and Gravel

A layer of sand and gravel was encountered below the silty sand at 8.8 m depth in Borehole
14-44. The thickness of the sand and gravel layer was 1.4 m. The base of the layer was at
10.2 m depth (Elevation 210.3 m).

An SPT ‘N’ value recorded in the sand and gravel was 100 blows for less than 0.3 m of
penetration indicating a very dense state.

The moisture content of the sand and gravel was 9%.

THURBER
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5.1.5  Silty Clay Till

Grey silty clay till containing some sand and trace to some gravel was contacted below the
sands and silts at 10.2 m depth in Borehole 14-44, at 11.8 m depth in Borehole 14-45,
below the silty clay at 8.5 m depth in Borehole 14-46, and at 13.2 m depth in Borehole 14-
48. The thickness of the silty clay till was 2.0 m where fully penetrated in Borehole 14-44.
The base of the silty clay till was at 12.2 m depth (Elevations 208.3 m) in Borehole 14-44.
Boreholes 14-45, 14-46 and 14-48 were terminated within the silty clay till at 9.8 to 15.7 m
depths (Elevation 206.0 to 212.0 m).

Where measured, SPT ‘N’ values were greater than 100 blows for less than 0.3 m of
penetration indicating a hard consistency. An ‘N’ value of 23 blows per 0.3 m of
penetration indicating a very stiff consistency was measured in the silty clay till in
Borehole 14-46.

The measured moisture content of samples of the silty clay till ranged from 9% to 13%.

Two samples of the silty clay till were subjected to gradation analysis. Grain size
distribution results are presented on the Record of Borehole sheets and on Figure A4 of
Appendix A. The results of the laboratory test are summarized as follows:

Soil Particles Percentage (%)
Gravel 3to7
Sand 2710 30
Silt 41 to 45
Clay 21to 26

Glacial tills inherently contain cobbles and boulders.

5.1.6 Sand

A layer of sand containing trace silt and trace gravel was contacted below the silty clay till
in Borehole 14-44 at 12.2 m depth. Boreholes 14-44 was terminated within the sand layer
at 13.9 m depth (Elevation 206.6 m).

SPT ‘N’ values recorded in the sand were 100 blows for less than 0.3 m of penetration
indicating very dense condition.

The measured moisture contents of samples of the sand were between 8% and 9%.

A sample of sand was subjected to gradation analysis. Grain size distribution curve for the
sand sample tested is presented on the Record of Borehole sheets and on Figure A5 of
Appendix A. The results of the laboratory test are summarized as follows:

THURBER
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Soil Particles Percentage (%)
Gravel 9
Sand 56
Silt 26
Clay 9

5.1.7 Groundwater Levels

Water levels were observed in the open boreholes upon completion of drilling operations.
Standpipe piezometers were installed in two boreholes to monitor water levels after
completion of drilling. The water levels measured in the piezometers along with the
measurements recorded in the open boreholes upon completion of drilling are summarized

in Table 5.1.
Table 5.1 — Water Level Measurements
Borehole Water Levels
Number Date Depth | Elevation Comment

(m) (m)
14-43 November 7, 2014 1.1 219.0 Open borehole
14-44 November 6, 2014 1.3 219.2 Open borehole

14-45 December 8, 2014 0.7 221.1 P!ezometer
January 6, 2015 0.9 220.9 Piezometer

14-46 | November 27,2014 | 2.6 219.2 Open borehole

14-47 December 8, 2014 0.9 218.0 P!ezometer
January 6, 2015 0.5 218.4 Piezometer

14-48 | November 28, 2014 1.9 219.8 Open borehole

The piezometric readings indicate that water level at this site ranges from 0.5 to 0.9 m
depths below ground surface (Elevations 218.4 to 220.9 m).

All groundwater observations at this site are short term and the levels are expected to
fluctuate seasonally and after severe weather events.

5.2 High Fills for Ramps N-EW, E-S and W-N, and Line 5 (near Station 9+740)

A total of twenty two boreholes (numbered 14-01, 14-05 to 14-18, 14-23, 13-24, 13-25, 13-
26, 14-31, 14-51, 14-52) were drilled at the northwest quadrant of the Highway 400 and
Line 5 interchange, where two ramps (high fills) and two new culverts are proposed. The
high fills are approximately 9 to 10 m high. Selected boreholes were positioned along the
alignments of Ramps N-EW and E-S, and Culverts 1E and 1H. Two of these boreholes
were drilled along alignments of Ramp W-N and Line 5 (Station 9+740), respectively,
where embankments are between 4.5 and 6.0 m high. Dynamic cone penetration testing
[
AR
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(DCPT) was conducted from the base of Boreholes 14-09 and 14-14 which extended to
22.2 m depth.

5.2.1 Topsoil

Topsoil was encountered surficially in all the boreholes drilled for the high fills and
Culverts 1E and 1H, except in Boreholes 14-05 and 14-23. The topsoil thickness typically
ranged from 150 to 800 mm, except in Boreholes 14-06, 14-14, 14-16 and 13-25 where the
topsoil thickness varied from 25 to 100 mm.

The topsoil thickness may vary between and beyond the borehole locations, and the limited
data presented in this report should not be used for quantity estimation purposes.

5.2.2 Fill

A layer of brown to grey silty clay fill with sand, trace to some gravel with occasional
rootlets and wood fibres was contacted below the topsoil in Boreholes 13-25 and 13-26.
The thickness of the silty clay fill was 2.8 to 2.9 m. A 0.6 m thick layer of brown clayey
silt fill with sand, trace gravel was encountered below the topsoil in Borehole 13-24. A
layer of brown sand fill containing trace gravel was encountered at ground surface in
Borehole 14-23. The thickness of the sand fill was 1.1 m. The depth to the base of these
fill deposits ranged between 0.8 and 3.0 m (Elevations 221.1 to 222.9 m).

SPT ‘N’ values recorded in the silty clay/clayey silt fill ranged from 8 to 20 blows per
0.3m penetration indicating a stiff to very stiff consistency. An SPT ‘N’ value in the sand
fill was 9 blows per 0.3 m of penetration, indicating a loose state.

The measured moisture content of samples of the silty clay/clayey silt fill ranged from 14%
to 24%. A moisture content in the sand fill was measured at 13%.

Samples of silty clay/clayey silt fill were subjected to gradation analysis and Atterberg
Limits testing. Grain size distribution curves for samples of silty clay/clayey silt fill tested
are presented on the Record of Borehole sheets and on Figure B1 in Appendix B.
Atterberg Limit test results are presented on Figures B13 of Appendix B. The results of
the laboratory test are summarized as follows:

Soil Particles Percentage (%0)
Gravel Oto11
Sand 21t0 38
Silt 31to 53
Clay 19to 26
Soil Particles Percentage (%)
Liquid Limit 38
Plasticity Index 16
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The results indicate that the silty clay fill has a medium plasticity (ClI).

5.2.3 Sand, Sandy Silt to Silty Sand

Layers of sand, sandy silt and silty sand containing trace gravel and clay were contacted
below the topsoil or interbedded within the silty clay in Boreholes 14-05 to 14-11, 14-13,
14-15, 14-17, 14-23 and 14-51 at depths ranging from 0.6 to 2.4 m. Some clay to clayey
zones were noted in Boreholes 14-13 and 14-15. Gravelly sand was noted in Boreholes 14-
05, 14-09, 14-10 and 14-11. The thickness of the sands and silts ranged from 0.4 to 1.8 m.
The depth to the base of these cohesionless soils ranges from 1.4 to 4.1 m (Elevations
217.3 t0 220.8 m).

SPT ‘N’ values recorded in these layers ranged from 5 to 20 blows for 0.3 m penetration
indicating loose to compact conditions.

The measured moisture contents of samples of the sands and silts ranged from 5 to 20%.

Two samples of sand and silt were subjected to gradation analysis testing. The results of
these tests are summarized in the table below as well as on the Record of Borehole sheets
included in Appendix B. Figure B2 in Appendix B presents the grain size distribution
curves for these samples.

Soil Particles Sand/Silt
Gravel 0
Sand 41 to 42
Silt 36 to 39
Clay 20to0 22

A pocket of clay encountered within the sand layer in Borehole 14-13 was tested for
Atterberg Limits and the results indicated a plasticity index of 10% and a liquid limit of
25%. This clay has a low plasticity (CL). Test results are presented in Figure B14.

5.2.4 Sand and gravel

A 1.1 mthick layer of sand and gravel was contacted below the sand and silt at 1.4 m depth
in Borehole 14-13. The depth to the base of this layer was 2.5 m (Elevation 219.0 m).

SPT ‘N’ value recorded in the sand and gravel was 35 blows for 0.3 m penetration,
indicating a dense condition.

The measured moisture content in the sand and gravel was 6%.

THURBER



Highway 400 and Line 5 Interchange Page 14
High Fills and Ancillary Structures

5.2.5 Silty clay

An extensive deposit of native brown to grey silty clay containing trace to some sand, and
occasionally with sand, trace gravel was encountered typically below topsoil and the
surficial cohesionless soils in all boreholes, except for Borehole 14-05 where the silty clay
was contacted at ground surface. The boreholes were terminated within the silty clay at
depths ranging from 8.2 to 20.1 m (Elevations 202.1 to 215.2 m).

Imeediately underlying the topsoil or exposed at ground surface, a silty clay layer up to
600mm in thickness is mixed with topsoil and roots, and has higher water contents and
lower SPT ‘N’ values. This softer layer has likely resulted from previous farming activites
and free-thaw effects.

Within the silty clay, a weathered crust in the order of 3 to 4 m thick, transitioning to a
lightly over-consolidated zone of between 4 m to 10 m thick, was encountered in most of
the boreholes. In Boreholes 14-01, 14-05 to 14-07, 13-23 to 13-26 and 14-31, the crust
was apparently thicker and measured up to about 7 m. The silty clay generally becomes
stiff to very stiff with depth below the lightly over-consolidated zone.

Within the weathered crust, the SPT ‘N’ values recorded in the silty clay typically ranged
from 4 to 22 blows per 0.3 m of penetration indicating a firm to very stiff consistency.
Field vane shear strengths measured in the crust in Borehole 14-01 ranged from 55 to 90
kPa. There were occasional soft zones at shallow depths as indicated by ‘N’ values of 3
blows.

In the underlying lightly over-consolidated zone, the SPT ‘N’ values generally varied from
1 to 8 blows per 0.3 m of penetration. In conjunction with field vane shear values
generally ranging between 20 and 50 kPa, this zone has a soft to firm consistency.
Occasional values up to 60 kPa indicate the presence of stiff layers.

The measured moisture content of samples of the silty clay ranged from 9% to 38%. A
moisture content of 50% was measured in Borehole 14-06 at about 8 m depth.

Samples of silty clay were subjected to gradation analysis and Atterberg Limits testing.
Grain size distribution curves for samples of silty clay tested are presented on the Record
of Borehole sheets and on Figures B3 to B12 in Appendix B. Atterberg Limit test results
are presented on Figures B15 to B21 of Appendix B. The results of the laboratory test are
summarized as follows:

Soil Particles Percentage (%)
Gravel Oto5
Sand 0to 40
Silt 26 t0 72
Clay 211059
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Soil Particles Percentage (%)
Liquid Limit 21to 38
Plasticity Index 9to 19

The results indicate that the silty clay typically has low plasticity (CL). Two samples of
the silty clay from Borehole 13-24 and one sample from Borehole 13-25 showed medium
plasticity (CI).

5.2.6 Silt

A layer of grey silt containing trace sand and clay was contacted at 16.9 m depth in
Borehole 14-14. The thickness of the silt layer was 1.4 m. The depth to the base of the silt
was at 18.3 m (Elevation 203.8 m).

An SPT ‘N’ value of 14 blows per 0.3 m of penetration indicating a compact state was
measured.

The measured moisture content of a sample of the silt was 22%.

5.2.7 Groundwater Levels

Water levels were observed in the open boreholes upon completion of drilling operations.
Standpipe piezometers were installed in twelve boreholes to monitor water levels after
completion of drilling. The water levels measured in the piezometers along with the
measurements recorded in the open boreholes upon completion of drilling are summarized

in Table 5.2.
Table 5.2 — Water Level Measurements
Borehole Water Levels
Number Date Depth | Elevation Comment
(m) (m)

November 7, 2014 14 2211 Piezometer
14-01 December 8, 2014 1.2 221.3 Piezometer
January 6, 2015 1.4 221.1 Piezometer

14-05 December 8, 2014 11 2211 Open borehole
14-06 December 8, 2014 1.0 221.7 P!ezometer
January 6, 2015 1.0 221.7 Piezometer

14-07 December 4, 2014 1.6 220.0 Open borehole
November 7, 2014 2.5 219.0 Piezometer
14-08 December 8, 2014 2.4 219.1 Piezometer
January 6, 2015 2.7 218.8 Piezometer

14-09 October 29, 2014 2.1 219.7 Open borehole
14-10 December 8, 2014 1.4 220.0 P!ezometer
January 6, 2015 2.1 219.3 Piezometer

14-11 December 2, 2014 1.4 219.9 Open borehole

14-12 November 4, 2014 1.9 219.7 Open borehole
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December 8, 2014 1.2* 220.3 Piezometer

14-13 January 6, 2015 1.3* 220.2 Piezometer
December 8, 2014 1.2 220.3 Piezometer

January 6, 2015 1.4 220.1 Piezometer

14-14 October 29, 2014 2.5 219.6 Open borehole
14-15 October 30, 2014 1.9 220.3 Open borehole

November 7, 2014 1.6 219.6 Piezometer
14-16 December 8, 2014 1.4 219.8 Piezometer
January 6, 2015 2.0 219.2 Piezometer
November 7, 2014 1.9 219.6 Piezometer
14-17 December 8, 2014 1.7 219.8 Piezometer
January 6, 2015 1.7 219.8 Piezometer

14-18 November 3, 2014 2.0 219.9 Open borehole
13-24 February 26, 2014 2.5 220.9 Piezometer
13-25 February 26, 2014 2.5 221.7 Piezometer
13-26 February 26, 2014 4.7 221.2 Piezometer
14.37 | December8, 2014 | 03 225.0 Piezometer
January 6, 2015 0.4 224.9 Piezometer

14-51 October 24, 2014 1.7 219.8 Open borehole
14-52 October 30, 2014 1.0 220.9 Open borehole

* Shallow piezometer

The piezometric readings indicate that the water level to the west of Highway 400 ranges
from 1.0 to 2.7 m depth below ground surface (Elevations 218.8 to 221.7 m). On the east
side of Highway 400, Borehole 14-31 recorded a water level very close to ground surface
at 0.4 m depth, or Elevation 224.9 m.

All groundwater observations at this site are short term and the levels are expected to
fluctuate seasonally and after severe weather events.

5.3 Ramps S-EW and W-S, and Coffey Road - Fills lower than 4.5 m

Boreholes 14-32, 14-38 and 14-42 were drilled at selected locations within the alignments
of the proposed Ramps S-EW and W-S, and Coffey Road (Station 10+890), respectively,
where the embankments are lower than 4.5 m.

5.3.1 Topsoil
Topsoil of 0.8 m in thickness was contacted surficially in Borehole 14-42.

The topsoil thickness may vary between and beyond the borehole locations, and the limited
data presented in this report should not be used for quantity estimation purposes.

5.3.2 Asphalt

Pavement structure consisting of asphalt overlying granular fill materials (road base) was
encountered in Boreholes 14-32 and 14-38. The thickness of the asphalt was 25 to 100mm.
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533 Fill

A layer of brown to dark brown sand fill containing some gravel to gravelly was contacted
below the asphalt in Boreholes 14-32 and 14-38. The thickness of the sand fill was 0.8 and
1.1 m in Boreholes 14-32 and 14-38, respectively. The depth to the base of the sand fill
was 0.9 to 1.1 m (Elevations 226.8 to 224.2 m).

An SPT ‘N’ value for the sand fill of 12 blows per 0.3 m indicated a compact condition.

Moisture contents measured in this fill ranged from 4% to 7%.

5.3.4 Sandy silt

A 0.6 m thick layer of native brown sandy silt was encountered below the sand fill at 0.9 m
depth in Borehole 14-32. The depth to the base of the sandy silt was 1.5 m (Elevation
226.2 m).

An SPT ‘N’ value of 19 blows per 0.3 m of penetration was measured in the sandy silt
indicating a compact condition.

A moisture content measured in the sandy silt was 19%.

5.3.5 Silty clay

Native brown to grey silty clay containing trace sand and gravel was encountered below
the topsoil, sand fill and sandy silt layers. Cobbles were inferred in Borehole 14-42 near
Elevation 220.4 m.

Boreholes 14-32, 14-38 and 14-42 were terminated within the silty clay at depths ranging
from 6.7 to 8.2 m (Elevations 217.6 to 219.5 m).

SPT ‘N’ values recorded in the silty clay typically ranged from 11 to 27 blows per 0.3 m of
penetration indicating a stiff to very stiff consistency. An SPT ‘N’ value of 49 blows per
0.3 m of penetration, indicating a hard consistency, was measured in Borehole 14-42 near
Elevation 221 m. The measured moisture content ranged from 15% to 29%.

Samples of silty clay were subjected to gradation analysis and Atterberg Limits testing.
Grain size distribution curves for samples of silty clay tested are presented on the Record
of Borehole sheets and on Figure C1 of Appendix C. Atterberg Limit test results are
presented on Figure C2 of Appendix C. The results of the laboratory test are summarized

as follows:
Soil Particles Percentage (%)
Gravel 0
Sand Oto4
Silt 5510 63
Clay 37to045
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Soil Particles Percentage (%)
Liquid Limit 28 to 37
Plasticity Index 12to 17

The results indicate that the silty clay typically has low plasticity (CL) with occasional
zones of medium plasticity (CI).

5.3.6 Groundwater Levels

The water levels measured in the open boreholes upon completion of drilling are
summarized in Table 5.3. No piezometer was installed in any of these three boreholes.

Table 5.3 — Water Level Measurements

Water Levels
Date Depth | Elevation Comment
(m) (m)
14-38 | November 17, 2014 1.9 223.4 Open borehole
14-42 | November 14,2014 | 3.4 220.9 Open borehole

Borehole
Number

All groundwater observations at this site are short term and the levels are expected to
fluctuate seasonally and after severe weather events.

5.4 Sucker Creek Culvert Extension - Highway 400 north of Line 5

Four boreholes, numbered 14-01 to 14-04, were drilled near the culvert extension
footprints at the west and east ends of the existing Sucker Creek Culvert. A dynamic cone
penetration test was conducted in Borehole 14-02 which extended to 24.7 m depth
(Elevation 202.8 m).

5.4.1 Topsoil

Topsoil was encountered surficially in Boreholes 14-01 and 14-04, drilled at both ends of
the culvert. The topsoil thickness was 800 mm and 125 mm on the west and east sides of
the existing culvert, respectively.

The topsoil thickness may vary between and beyond the borehole locations, and the limited
data presented in this report should not be used for quantity estimation purposes.

5.4.2 Asphalt

Pavement structure consisting of asphalt overlying granular fill materials (road base) was
encountered in Boreholes 14-02 and 14-03, drilled on the shoulders of Highway 400. The
thickness of the asphalt was 75 to 125 mm.
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543 Fill

A layer of granular fill consisting of brown sand and gravel, some silt, was encountered
below the asphalt in Boreholes 14-02 and 14-03. The thickness of the granular fill was 1.1
mand 0.7 m in Boreholes 14-02 and 14-03, respectively.

A layer of brown silty clay fill containing trace to some sand and trace gravel was
contacted below the sand and gravel fill at 0.8 m depth in Borehole 14-03. The thickness
of the silty clay fill was 3.8 m. The depths to the base of the granular fill varied between
1.2 and 0.8 m (Elevations 226.3 and 226.7 m). The depth to the base of the silty clay fill
was 4.6 m (Elevation 222.8 m).

SPT ‘N’ values recorded in the granular fill were 17 and 29 blows for 0.3 m penetration,
indicating a compact condition. The SPT ‘N’ values of the silty clay fill ranged from 17 to
26 blows per 0.3 m of penetration indicating a very stiff consistency.

Moisture contents of the sand and gravel fill were 3% to 4%, and those measured for the
silty clay fill were 7% to 21%.

One sample of the sand and gravel fill, and one sample of the silty clay fill, were subjected
to laboratory gradation analysis.

Grain size distribution results for these tests are presented on the Record of Borehole sheets
included in Appendix D and on Figures D1 and D2 of Appendix D. The results of the
laboratory test are summarized as follows:

soilParticles | "CETUEEY | ity Clay il
Gravel 39 0
Sand 50 0
Silt - 48
Clay - 52

Silt and Clay 11 -

A sample of the silty clay fill was tested for Atterberg Limits and the results revealed a
plasticity index of 11% and a liquid limit of 26% indicating a low plasticity (CL). The
results of the Atterberg Limits are presented in Figure D5 of Appendix D.

54.4  Silty Clay

A deposit of native brown to grey silty clay was encountered below the topsoil and fill.
The silty clay typically contained trace gravel and trace to some sand, except in Borehole
14-02 where the clay contains a higher proportion of sand.

THURBER



Highway 400 and Line 5 Interchange Page 20
High Fills and Ancillary Structures

Borehole sampling was terminated within the silty clay at depths ranging from 9.8 m to
13.1 m (Elevations 211.0 to 216.2 m).

Within the upper crust, SPT ‘N’ values recorded in the silty clay typically ranged from 6 to
19 blows for 0.3 m of penetration indicating a firm to very stiff consistency. Below the
crust, a firm to stiff zone was generally encountered as indicated by SPT ‘N’ values
ranging from 4 to 9 blows per 0.3 m of penetration. In situ vane shear strengths in the silty
clay ranged from 88 to 40 kPa. In Borehole 14-03, the silty clay was very stiff to stiff
throughout the investigated depth.

The measured moisture contents of samples of the silty clay ranged from 9% to 26%.
Moisture contents of 35% and 44% were measured at shallower depths in Borehole 14-04
indicating a layer of wet, softer clay just below the topsoil.

Samples of silty clay were subjected to gradation analysis and Atterberg Limits testing.
Grain size distribution results are presented on the Record of Borehole sheets in Appendix
D and on Figures D3 and D4. Atterberg Limit test results are presented on Figures D6 and
D7 of Appendix D. The results of the laboratory test are summarized as follows:

Soil Particles Percentage (%)
Gravel Oto5

Sand 0to 24
Silt 40 to 61
Clay 30to 50

Soil Particles Percentage (%)
Liquid Limit 22t0 34
Plasticity Index 11to 15

The results indicate that the silty clay has low plasticity (CL).

5.4.5 Groundwater Levels

Water levels were observed in the open boreholes upon completion of drilling operations.
Standpipe piezometers were installed in two boreholes to monitor water levels after
completion of drilling. The water levels measured in the piezometers along with
measurements recorded in the open boreholes upon completion of drilling are summarized
in Table 5.4.
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Table 5.4 — Water Level Measurements

Borehole Water Levels
Number Date Depth | Elevation Comment
(m) (m)
November 7, 2013 1.4 221.1 Piezometer
14-01 December 8, 2014 1.2 221.3 Piezometer
January 6, 2015 1.4 221.1 Piezometer
14-02 | November 24,2014 | 5.9 221.6 Open borehole
14-03 January 16, 2014 94 218.1 Open borehole
14-04 January 21, 2014 1.3 221.0 Piezometer

The piezometric readings indicate that water level at this site ranges from 1.2 m to 1.4 m
(Elevations 221.1 to 221.3 m) depth below ground surface.

All groundwater observations at this site are short term and the levels are expected to
fluctuate seasonally and after severe weather events.

6 MISCELLANEOQOUS

Borehole locations were established in the field based on information provided by URS. The
ground surface elevation and coordinates at all as-drilled borehole locations were established by
Thurber upon completion of drilling. Underground utility clearances were obtained for the
borehole locations prior to drilling.

Walker Drilling Inc. of Utopia, Ontario supplied track-mounted and truck-mounted drill rigs, as
well as a portable rig mounted on a tripod, and conducted the drilling, sampling and in-situ testing
operations.

The field investigation was supervised by Mr. George Azzopardi, C.E.T. and Ms. Eckie Siu of

Thurber. Geotechnical laboratory testing was carried out in Thurber’s Toronto Area laboratory.

Planning and co-ordination of the field program was conducted by Mr. Lukasz Gilarski, P.Eng.
Overall direction of the program was provided by Mr. Sydney Pang, P.Eng. Interpretation of the
data and preparation of this report was carried out by Mr. Sydney Pang, P.Eng. and
Ms. R. Palomeque Reyna, P.Eng.

The report was reviewed by Mr. P.K. Chatterji, P.Eng., who is a Designated Principal Contact for
MTO Foundations Projects.
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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 75mm 5to 75mm

Sand 0.075 to 4.75mm Not visible particles to Smm

Silt 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 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) 3510 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT!'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12 to 25 2t04
Firm 25t0 50 4108
Stiff 50 to 100 8tol5
Very Stiff 100 to 200 15to 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial 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 Loose Less than 4
Loose 4to 10

Compact 10t0 30

Dense 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 Wall 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
- Water Level
Coen Shear Strength Determination by Pocket Penetrometer

SPT ‘N’ Value Standard Penetration Test ‘N’ Value — refers to the number of blows from a 63.5kg hammer free falling a
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 Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical
steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR 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 (WL <30%).
GRAINED W <50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < Wy, <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.
WL > 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 LLOGGING TERMS

ROCK WEATHERING CLASSIFICATION

SYMBOLS

Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited to the surface of major
discontinuities. ///// 72}  CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | p————r—r
(SW) surfaces, but only slight weathering of rock material. t—:—:—:—:—} SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
(MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, I
(CW) but the rock texture and structure are preserved. Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than ~ Specimen can only
Strong 250 36,000 be chipped with a
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 25.0t050.0 3,500to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery: Core recovered as a percentage | Weak 5.0t025.0 750 to 3,500 Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery: Percent Ratio of solid core of Very Weak  1.0to5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
core run. geological pick.
Rock Quality Total length of sound core Extremely 025to 1.0 35to 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)

Uniaxial Compressive
Strength (UCS)

Fracture Index:
(FD)

of total core run length.
Axial stress required to break
the specimen

Frequency of natural fractures
per 0.3m of core run.

—
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Appendix A

New Bridge at Sideroad 5, over the North Schomberg River

Boreholes 14-43 to 14-48

¢ Record of Borehole Sheets
e Laboratory Test Results
e Drawing titled “Borehole Locations and Soil Strata”

19-4406-15
—
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THURBER



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 14-43 1 0OF 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881 303.9 E 294 163.6 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.07 - 2014.11.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES x 4 RESISTANCE PLOT & e NATURAL Loon - REMARKS
= % (8] iy MOISTURE ar| EZ 3
= n | < o} %) 20 40 60 80 100 CONTENT Z O
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 2 |25| © |SHEARSTRENGTH kPa
DESCRIPTION eS| S| 2[352]| E e DISTRIBUTION
DEPTH é S [ > 8 5 ; O UNCONFINED + FIELD VANE Y (%)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
220.1 GROUND SURFACE w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
B8] \ . ToPsoIL: (25mm) 7 220
Silty CLAY, trace sand, trace roots 1 SS 6 e}
Firm to Soft
Brown
Moist
2|ss| 4|V 219 °©
Grey
Wet 3] ss | 3 o 0 0 52 48
79| 218
22 Stiff
4 SS 12 o
217
5 SS 12 o
20 _ 216 36
4.1 Firm
6 SS 5 o
215
2144, _ _ _ _ _ _ _ _ 28
5.6
214
7 SS 10 o 0 0 61 39
212.9 213 +
7.2 Silty SAND, some clay, some gravel
Compact
Grey
Moist
8 SS 29 o
212
21
2107 Very Dense 9 | ss | 100/ o 13 57 20 10
94|  END OF BOREHOLE AT 9.4m. 0250
WATER LEVEL IN OPEN BOREHOLE
AT 1.1m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
Continued Next Page 20
+3 3. Numbers refer to 15{’5 .
: Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 14-43 20F 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881303.9 E 294 163.6 ORIGINATED BY _ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.07 - 2014.11.07 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 3 RESISTANCEPLOT — L R REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- o o 2 % B 8 SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 knm3 |GR SA sl cL
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
inistry of
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 14-44 1 0OF 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881 297.2 E 294 173.4 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.06 - 2014.11.06 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — st Mol | REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- m | 3 23 g SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2205  GROUND SURFACE w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
0.0 Silty CLAY, trace sand, occasional
ropts and rootlets 1 ss 6 °
Firm
Brown 220
Moist
2 SS 4 o
v
219
Brown to Grey
3 SS 7 o
Trace sand 218 -
Grey 4| ss | 4 F— 0 0 52 48
Wet
5 SS 4 o
217
4.0
264 4
4.1 Stiff
216
6 SS 8
215
214.8 / +
57 Silty SAND, some clay, trace gravel L[
Compact
Grey
Wet
7 SS 22
214
213
Very Dense 8 S8 62/ ©
fal ’72‘-'\
212
211.7 L
8.8/ SAND and GRAVEL 2
\éfg, Dense 'd Q g S 100, o]
Wet N 0.050
o 21
ro
LS.
.o
o -
Continued Next Page 20
£33 %38, Numbers refer to 15{’5

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-44 20F 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881297.2 E 294 173.4 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.06 - 2014.11.06 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
@ o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
Sl L | YI2E]| z : : ‘ : ‘ wp w we | 5L | cransize
ELEV LB ¢ | 2|25 & [SHEARSTRENGTHKPa . DISTRIBUTION
DEPTH DESCRIPTION < z| = 51325 < [© UNCONFINED + FIELD VANE Y )
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 €0 knm3 |GR SA sl cL
210.3 o
10.2 Silty CLAY, some sand, trace gravel
Hard
Grey 210
Moist
(TILL) V110 | ss | 103/ ©
O. U.Z7TO
b 4 209
A
208.3
12.2 SAND, trace silt, trace gravel T -SS1007 ©
0.075
Very Dense 208
Grey
Wet
207
206.6 12 SS 111/ o
13.9]  END OF BOREHOLE AT 13.9m. 0.200
WATER LEVEL IN OPEN BOREHOLE
AT 1.3m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
U Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-45 1 0OF 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881 275.3 E 294 186.5 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.12.01 - 2014.12.01 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ” é RESISTANCE PLOT& PLASTIC ,\TQE-E/;LE vao [ E REMARKS
= nl23]| 8 40 60 80 100 |™MT o MT[ SO &
2% LlzE| z : : : : wp w w | 5Z | cransizE
ELEV .0_- m | 2 S a 8 SHEAR STRENGTH kPa ° DISTRIBUTION
DEPTH DESCRIPTION < z| = 51325 < [© UNCONFINED + FIELD VANE Y )
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
221.8|  GROUND SURFACE w 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
&8 TOPSOIL: (75mm) 7]
Silty CLAY, trace sand, trace gravel, 1 SS 6
occasional roots and organics
Firm to Stiff
Dark Brown to Brown
Moist !221
2 SS 13 o
3 SS 15 220
4 SS 12 o
219
Grey
Moist
5 SS 9 b— 0 0 47 53
218
207
£
6| sS| 6 217 o
24
£
216
Some sand
Wet
7 SS 6 e 0 13 45 42
215
20
£
Wet to Moist 8 ss 14 214 .
213.0 213
8.8 Sandy SILT, trace gravel
Compact
Grey
Moist
9 SS 27 o
212
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

Sensitivity

20
15’}%5 (%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 14-45 20F2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881 275.3 E 294 186.5 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.12.01 - 2014.12.01 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W |RESISTANCE pLoT& e NATURAL Loon - REMARKS
= 2 6 LIMIT MOISTURE LIMIT = &
= n | < o} %) 20 40 60 80 100 CONTENT Z O
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV 'ﬂ_- m | 2 S5 g SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION < z| = 51325 < [© UNCONFINED + FIELD VANE Y )
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
Sandy SILT, trace gravel IBR
Very Dense NN
Grey E
Moist ]
IEN 211
Occasional cobble /1] 10| ss 83 o
210.0 BN
1.8 Silty CLAY, with sand, trace gravel 9], 210
Hard A
Grey P
gT'LSLt) 11| ss | 1000 °
4! 0.950 7 27 45 21
209
(1)
9%
1%
g 12 | SS 103/ | 208 ©
0.250 |
207
9
206.4 13| ss | 13/ |- o
15.4 END OF BOREHOLE AT 15.4m. 0.200
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Dec 08/ 14 0.7 2211
Jan 06/ 15 0.9 220.9
+3 3. Numbers refer to




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 14-46 1 0OF 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881 260.1 E 294 187.8 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.27 - 2014.11.27 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC JQ‘T;E/;LE vao [ ':_: REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- m | 2 S a g SHEAR STRENGTH kPa s DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
221.8|  GROUND SURFACE w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
84T\ TOPSOIL: (100mm) 77
Silty CLAY, trace sand, occasional 1 SS 10 P
roots
Very Stiff to Stiff
Dark Brown to Brown 221
Moist
2 SS 19 o
Trace gravel
3|ss| o 220 5
2196 _ _ _ _ _ _ _ _ _____
22 Firm
4 SS 7 z H—d 0 0 49 51
219
2188, _ _ _ _ _ _ _ . ___
3.0
Grey
Moist 5 ss 8 °
218
207
£
217
6 SS 12 o 0 0 68 32
2161, _
5.6 Firm 216
7 SS 5 0
215
2146 _ _ _ _ _ _ _ 1
7.2
214
8 SS 8 0 0 0 64 36
2133
8.5 Silty CLAY, some sand, trace gravel
Very Stiff
Grey 213
Moist
(TILL) 9
140
{9 | ss | 23 o
212.0
9.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

Sensitivity

10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 14-46 20F 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881260.1 E 294 187.8 ORIGINATED BY _ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.27 - 2014.11.27 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 3 RESISTANCEPLOT — L R REMARKS
= nl23]| 8 40 60 80 100 |™MT o MT[ SO &
2% LlzE| z : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- o o 2 % B 8 SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 40 €0 80 100 20 40 €0 knm3 |GR SA sl cL
WATER LEVEL IN OPEN BOREHOLE
AT 2.6m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-47 1 0OF 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881 289.9 E 294 160.9 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.10 - 2014.11.10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ ” é RESISTANCE PLOT & PLASTIC ,\;'Q‘Tsli:/;; vao [ ':_: REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  couenr MT| SO &
2| & LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 2 12a8| © |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 2[352]| E e DISTRIBUTION
DEPTH AR S [38| < |© UNCONFINED  + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2189|  GROUND SURFACE w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
0.0 Silty CLAY, trace sand, occasional
roots and rootlets
1 o
Firm to Stiff ss 6 v
Dark Brown =
Moist
218
2 SS 4 —e 0 0 55 45
Occasional wood fibres 3| ss 5 217 a
Grey
4 SS 10 o]
216
5 SS 8 o
215
26
£
6 Ss 8 214 19}
213.2 3'0
57 Sandy SILT, some clay, occasional 213
clay pockets
Very Dense
Grey .
o]
Wet Ss | % 0 17 58 25
212
Moist
8 SS 98 211
210.2
8.6 SAND and SILT, some clay, trace
gravel 210
Very Dense
Grey
Moist 9 SS 100/ o
0.125 5 44 38 13
208.9 209
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-47 20F2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881 289.9 E 294 160.9 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.10 - 2014.11.10 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | & [ResisTancEPLOT — N L TS
5 nl|<3] & 20 40 60 80 100 |"™T  couenr MT| SO &
Slx e : : ‘ : ‘ wp w w,| 35T | GRANSIZE
[l T w J|les O |SHEAR STRENGTH kPa 2
ELEV DESCRIPTION 2l ¢ | 2[z2] E ——t DISTRIBUTION
DEPTH <3| 7| 5[38| < [o unconrnep  + FIELDVANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
10.0 Sandy SILT, some clay, trace gravel
Very Dense
Grey
Moist
10| ss 208 o
Wet sand layer (125mm) at 10.9m
207
Occasional sand layers 11| SS | 118/ o
0200
206
205.6
13.3 Silty SAND, trace clay, trace gravel
Very Dense
Grey ol K
Moist ] 12 | SS | 100/ : 205
0.125 i 9 56 26 9
204
2034 ss | 103/ |- °
15.5|  END OF BOREHOLE AT 15.5m. 0.225
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Dec 08/ 14 0.9
Jan 06/ 15 0.5
3 3. Numbers refer to 2
U Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-48 10F 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881 268.4 E 294 180.1 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.28 - 2014.11.28 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ” é RESISTANCE PLOT& PLASTIC aggi,;; vao [ ':_: REMARKS
= nl23]| 8 40 60 80 100 |™MT o MT[ SO &
2% LlzE| z : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- o o 2 S5 g SHEAR STRENGTH kPa - sy DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
221.7|  GROUND SURFACE w 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
—
g-? TOPSOIL: (125mm) ]
’ Silty CLAY, trace sand, occasional 1 SS 10 o
organics, occasional roots and rootlets
Stiff
Dark Brown to Brown 221
Moist
2 SS 12 q
Trace gravel
220
3188 | 15| +— 0 0 48 52
4 SS 1" o}
219
5| SS 8 o]
218
25
£
Grey
Wet
217
6 | SS 6 o
24
£
216
7| SS 10 =] 0 0 55 45
215
214.7
7.0 SAND and SILT, some clay, trace 1
gravel
Compact
Grey
Moist 214
8 | SS 18
Occasional inferred cobbles
Very Dense 213
9| Ss 53 o
212
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 7o~ (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-48 20F 2 METRIC
W.P. P-13-03 LOCATION Sideroad 5 Bridge N 4 881268.4 E 294 180.1 ORIGINATED BY ES
HWY Sideroad 5 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.28 - 2014.11.28 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
ﬁ o 2 RESISTANCE PLOT = e MU g REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  couenr MT| SO &
Sl L B(ZE| 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| = >3 5 < | © UNCONFINED + FIELD VANE Y (%)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - u 20 40 60 80 100 20 40 €0 knm3 |GR SA sl cL
SAND and SILT, trace clay, trace IBR
gravel NN
Very Dense |
Grey N
Moist N
| 11| 10| ss | 124/ an o
I 0.200 0 51 41 8
I 210
1{1] 11| ss | 108/ o
Kl 0.250
{ - 209
208.5 Iy
132 Silty CLAY, with sand, trace gravel 9],
Hard g
Grey
Moist 208
(TILL) 4112 | SS | 104/ o 3 30 41 26
g 0.175
Occasional clay pockets g 7
e 207
9%
1o/ 13| ss | 111 o
206.0 0.150
15.7 END OF BOREHOLE AT 15.5m.
WATER LEVEL IN OPEN BOREHOLE
AT 1.9m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
U Sensitvity 15’}%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE A1

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 =
o]
L@
90 =
| 4T
1]
80
{ i
/
70
60
50 /
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-43 1.83 218.25
X 14-43 6.40 213.68
A 14-44 2.59 217.90
* 14-45 3.35 218.48
® 14-45 6.40 215.43
Lo} 14-46 2.59 219.19
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE A2

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ q
100
90
. £
A
70 % 1
50 //é
40 x
oy
30 i/
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-46 4.88 216.90
X 14-46 7.92 213.85
A 14-47 1.07 217.79
* 14-48 1.83 219.89
® 14-48 6.40 215.32
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE A3

PERCENT FINER THAN

SILTY SAND/SAND & SILT/SANDY SILT

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 16 106? 4 Z? 3/A8"1/2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 /E AN A
X /E d
90
//m, //% )/
X X7
80 / /
70 5(
)‘/mj Ji
60
2 %
50 /4/ f
Y
40 of
dilea
30 l‘/ X J/
VaVills
20 X
&
10 &
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-43 9.27 210.81
X 14-47 6.40 212.45
A 14-47 9.45 209.40
* 14-48 10.97 210.75
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE A4

PERCENT FINER THAN

SILTY CLAY TILL

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? z‘l Z‘i 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 ]
5
) ;if/
il
80
70 y
50 4 /.,
)ﬁ
40
30 )9‘}
2
0 4
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-45 12.50 209.34
X 14-48 13.83 207.89
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE A5

PERCENT FINER THAN

SAND

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 102‘3 4 Z‘i 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“ §
100
90 ,./
80 4/
2l ul
70 /!
60 /
50
40
30 re
20
10 y‘
./
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-47 14.02 204.83
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




THURBALT 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE A6
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 v
cL
2 yd
p<| /
A
* ® /
)
10 A
cL '
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-43 6.40 213.68
X 14-44 2.59 217.90
A 14-45 3.35 218.48
* 14-45 6.40 215.43
® 14-46 2.59 219.19
o] 14-46 4.88 216.90
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..
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Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE A7
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 v
cL
2 yd
® /
vd
A s
10 oL ‘/
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-47 1.07 217.79
X 14-48 1.83 219.89
A 14-48 6.40 215.32
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..
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225 —\ 225 " Borehole
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. 0CC. % IR 7 12
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SILTY CLAY TILL FH P b2 :
SOME SAND, TRACE GRAVEL 14/ 23l44% 27 b
Very Stiff ] 4
. . )
SANDY SILT, SILTY SAND TO SAND 83 }\ L1194
218 SO CLAY, TRAGE GRAVEL i) A .
Compact to Very Dense oS \__SAND & GRAVEL
“v /ﬁ . f /.Z/m Very Dense
SILTY CLAY TILL  ZUiAstsr LG o -NOTES-
WITH TO SOME SAND, TRACE GRAVEL 2 ;/,é: SAND 1) The boundaries between soil strata have been
o T ST, A GV g e e
Very Dense geological evidence.
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SHEET

AZCOM

THURBER ENGINEERING LTD,

¢ SIDEROAD 5 ¢ SIDEROAD 5
14—45 14—48 14—44 | 14—47
| |
225 225 225 225
TOPSOIL | |
N N
A %7 57777
2AHE g;'/fm"//f,/; N
220 "ff;/"j,:s ;4:, ""Ts"’/',/f Z 220 220 ”/?f R 220 3
f(/‘;’/’/ 12 ,{/gf 11 ::/ ,//’/ fﬁ/fz’; ¢ /5 ;7‘ N -
A g
SILTY_clay 22 s i s V7 A Vo T KEYPLAN
TRACE SAND, TRACE GRAVEL, ?,f/ ;/55’/’ /fl,;;; SILTY CLAY //,4/4 4 é/f{,‘//y' 4 g;; . EGCEND
occ. RooTs & ROOTLETS AR WA (LY TRACE SAND, 0CC. ROOTS & ROOTLETS /N 4 /01 s 19724
Firm 1o Sttt ) f;/ff f,’jﬁ;:; Firm 1o Stiff ;’//;,/, e 19954 4 | Borenole
&59/ ; ;/; 5/'//”/’/ ”//5-” 8 %f '///, 8 ;‘//;/“/ ¢' Borehole and Cone
5 WA B A0 L & A AN 27 215
= w oA Keren 3 & F 2757 W44 1 N Blows /0.3m (Std Pen Test, 475J/blow)
,’;/452145 /‘(’ wlll 22 ~ f‘“/,;; 8 ;/fgé' CONE Blows /0.3m (60" Cone, 475J/blow)
d’?’{?{ ,; | 5?% THd PH Pressure, Hydraulic
SANDY SILT/SAND & SILT {11153 * i ¥ Water Level
TRACE CLAY, TRACE GRAVEL ' : Head Artesian Water
Compact 1o Very Dense 2 SAND & \?RADVEL - 98 T Piezometer
i ery Dense o) R R X
- 90% Rock Quality Designation (RQD)
210 /é/"/g (2)?) 210 210 f/’ ?g.!: 210 A/R Auger Refusal
siLTy clay T A 1 2 - S S T T / SANDY SILT/SILIY SAND No | Etevation | NorTHING | EAsTING
o e 5 2 WY 2 , kil 7 TRACE TO SOME CLAY, TRACE GRAVEL
WITH SAND, TRACE GRAVEL, OCC. COBBLES 5/§// ) 7 1?§i§// Hard 12 Compact fo Very Dense 14—43 220.1 4 881 303.9 | 294 163.6
. 57/6/5:4 ;( 14—44 220.5 4 881 297.2 | 294 173.4
'/;é//{_ 2 ﬁ «r"ﬁ»ﬁfﬁf SAND / : zm 14-45 221.8 4 B81 275.3 | 294 186.5
AR T AV, SOME SILT, TRACE GRAVEL - 14—46 2218 4 881 260.1 | 294 187.8
Very Denss . 14—47 218.9 4 881 289.9 | 294 160.9
205 205 205- t 205 14-48 221.7 4 881 268.4 | 294 180.1
’ggg
-NOTES-
1) The boundaries between soil strata have been
16 0 16 32m H established only at Borehole locations. Between
b i 4 : { Boreholes the boundaries are assumed from
I T T T 1 geological evidence.
4 0 4 8 v

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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Highway 400 and Line 5 Interchange
Bradford West Gwillimbury, Ontario

Appendix B

High Fill for Ramps N-EW, E-S and W-N and Line 5 (station 9+740)

Boreholes 14-01, 13-05 to 14-18, 14-23, 13-24, 13-25, 13-26, 14-31, 14-51, 14-52

e Record of Borehole Sheets
o Laboratory Test Results
e Drawing titled “Borehole Locations and Soil Strata”

19-4406-15
—
AR

THURBER



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 14-01 10F2 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 058.1 E 294 691.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2014.10.28 - 2014.10.28 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
l'.I_J 1) 6 & PLASTIC o TURE LIQUID = 'i
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2l L YlZE| 2 \ : : : : wp w we| 54 | cransizE
ELEV [ ) 21283 O |SHEAR STRENGTH kPa
DESCRIPTION S & I ——0— DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2225  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
00 TOPSOIL, occasional roots and gg Yy¥i 1
—
rootlets = ss 6 °
Loose e
Dark Brown g j 222
2217/  Moist —
0.8 Silty CLAY, trace sand, trace gravel,
occasional rootlets 2 | ss 6 o 0 9 61 30
Firm to Stiff
Brown to Grey v
Moist T o001
2.6
) +
Occasional sand seams 3 ss 7 a
2203, _ _ _ _ _ __ . ___
2.2 Stiff
Grey 220
4 SS 13 o
2.8
£
5 SS 10 o
219
218
2B
£
6 SS 9 Hed 0 7 47 46
217
2R
£
7 SS 9 o
216
2183, _ _ _
7.2 Firm
215
2.4
£
8 SS 9 - 0 6 55 39
214
22
9 SS 8 213 [¢)
212.7
9.8 END OF BOREHOLE AT 9.8m.

Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
"7 Sensitivity 1o~ (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 14-01 20F2 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 058.1 E 294 691.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE__ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.28 - 2014.10.28 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w < & pLasTic  NATURAL LIQUID = REMARKS
E2 (3] MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV O lm 21283 O |SHEAR STRENGTH kPa
DESCRIPTION S & I|z2= [= Ot DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 80 100 20 40 €0 k\/m3 |GR SA sI cL
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Nov 07/ 14 1.4 2211
Dec 08/ 14 1.2 221.3
Jan 06/ 15 14 2211
NOTE: Field vane shear values were
measured in a separate hole located
adjacent to the original sampled
borehole.
3 3. Numbers refer to 2
T 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-05 10F2 METRIC
W.P. P-13-03 LOCATION Ramp N-EW N 4 882 039.1 E 294 709.1 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE__Wash Boring/Tripod COMPILED BY __ AN
DATUM _Geodetic DATE 2014.12.08 - 2014.12.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w < & PLASTIC NATURAL LIQUID = REMARKS
E2 (3] MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV ol o o a O |SHEAR STRENGTH kPa
DESCRIPTION =l = > |2z = O DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
222.2|  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
0.0 Silty CLAY, trace sand, trace gravel, 292
ogcasmnal organics, occasional roots 1| ss 6 °
Firm
Dark Brown to Brown
Moist
2ss | 7| v o 0 5 54 41
- 221
3 SS 5 o
220.1
21| Gravelly SAND oo 220
2107  Loose oo g
Brown 7]
25 Wet 4 SS 5
Silty CLAY, trace to some sand, trace
gravel, occasional black sand layer
Firm to Very Stiff 219
Grey
Moist 5 SS 17 q
218
6 SS 7 o] 0 O 56 44
217
216
7 SS 12 <]
Stiff
Wet
215
8 SS 10 o
214
213
9 SS 10 fre—l 0 10 43 47
2124
9.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
" sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-05 20F 2 METRIC
W.P. P-13-03 LOCATION Ramp N-EW N 4 882 039.1 E 294 709.1 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_Wash Boring/Tripod COMPILED BY AN
DATUM _Geodetic DATE 2014.12.08 - 2014.12.08 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w P4 & pLasTic  NATURAL LIQUID = REMARKS
= 2 () LMIT MOISTURE wr| E S &
5 n|<E| @ 20 40 60 80 100 CONTENT zZ 0
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ol m w J01258 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S & 2|1z8| E —0———i DISTRIBUTION
DEPTH g3 & >138| £ [© unconFneD  + FiELD VANE y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
WATER LEVEL AT 1.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 14-06 10F2 METRIC
W.P. P-13-03 LOCATION Ramp N-EW N 4 881 939.3 E 294 702.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_Wash Boring/Tripod COMPILED BY AN
DATUM _Geodetic DATE 2014.12.05 - 2014.12.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  [RESISTANGE PLOT o | remarecs
l'.I_J 1) 6 & PLASTIC |0 URE LIQUID - T
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2l L YlZE| 2 \ : : : : wp w we| 54 | cransizE
ELEV = 3|2 5| 2@ |SHEAR STRENGTH kPa
DESCRIPTION =] & 2z8] E ——0— DISTRIBUTION
DEPTH (3]~ >[38| £ [ unconFneD  + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2227 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
89—\ TOPSOIL: (75mm) 77
Silty CLAY, some sand, trace gravel, 1 SS 5 o
occasional rootlets, occasional oxide
staining
Firm to Very Stiff 222
Brown !
Moist 2| ss | 17 * q
221.0
17 - 221
- SAND, trace silt, trace gravel 3 ss 9 o
Loose
Brown
Wet
el
210.9 I R 220 =
27 Silty CLAY, trace sand, trace gravel
Stiff
Brown to Grey
Moist
5| ss | 10 B— 0 4 48 48
219
218
Grey 6| ss | 10 o
217
Wet 7| ss| o o
216
215
8| ss| 8 1] o 2 16 44 38
214
9| ss| o9 o
212.9 213
9.8 END OF BOREHOLE AT 9.8m.

Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
"7 Sensitivity 1o~ (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-06 20F2 METRIC
W.P. P-13-03 LOCATION Ramp N-EW N 4 881 939.3 E 294 702.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_ Wash Boring/Tripod COMPILED BY AN
DATUM _Geodetic DATE 2014.12.05 - 2014.12.05 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w b4 & pLasTic  NATURAL LIQUID = REMARKS
E 2 o MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV a|8| w| 2|25| & [SHEARSTRENGTHKPa
DESCRIPTION >3 > < zZz = —O0———H DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Dec 08/ 14 1.0 221.7
Jan 06/ 15 1.0 221.7
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-07 10F2 METRIC
W.P. P-13-03 LOCATION Ramp N-EW N 4 881 857.5 E 294 677.9 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_Wash Boring/Tripod COMPILED BY AN
DATUM _Geodetic DATE 2014.12.04 - 2014.12.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT
& & NATURAL = REMARKS
= [ 8 PLASTIC MOISTURE LIQUID = T
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV Ela g 2|2g| 2 [SHEARSTRENGTHkPa ———t DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2216 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
00 TOPSOIL, trace roots and rootlets gg
Loose —
1| ss| a o
Dark Brown —
221.0 Moist — ]
06 221
. Silty CLAY, some sand, trace gravel
Firm
3@th 2| ss| 5 0 25 49 26
OIS
220.1 v
16 SAND, trace gravel - 220
Compact to Loose 3 SS 15 o
Brown
Wet
Q
219.0 4] ss | o 210
26 Silty CLAY, trace sand, trace gravel b
Stiff
Grey
Moist
5| ss | 10
218
217
6 | SS 13 le—1 0 4 48 48
Wet
216
7| ss | 11
215
214
8| ss| 9
213
9| ss | 11 S
211.9 212
9.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
o 10" (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-07 20F 2 METRIC
W.P. P-13-03 LOCATION Ramp N-EW N 4 881 857.5 E 294 677.9 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_Wash Boring/Tripod COMPILED BY AN
DATUM _Geodetic DATE 2014.12.04 - 2014.12.04 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w P4 & pLasTic  NATURAL LIQUID = REMARKS
= 2 () LMIT MOISTURE wr| E S &
5 n|<E| @ 20 40 60 80 100 CONTENT zZ 0
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ol m w J01258 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S & 2|1z8| E —0———i DISTRIBUTION
DEPTH g3 & >138| £ [© unconFneD  + FiELD VANE y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
WATER LEVEL AT 1.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
3 3. Numbers refer to 2
T Sensitivity 15{1%5 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 14-08 10F2 METRIC
W.P. P-13-03 LOCATION Ramp N-EW N 4 881 803.1 E 294 648.2 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.27 - 2014.10.27 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
& & NATURAL = REMARKS
= %) 8 PLASTIC MOISTURE LIQUID = T
= n|<8| @ 20 40 60 80 100 [T conenr MT[ S5O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV ol a 2|2c| 2 [SHEARSTRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2215 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
00| TOPSOIL: (175mm) — YoV 1
0.2 Silty CLAY, trace sand, occasional 1 SS 8 o
organics, occasional rootlets 221
Stiff
Brown
Moist
2| ss| o9 -l 0 8 50 42
220
3| ss| o9
219.4
2.0 SAND, trace silt, trace gravel = °
Loose L
219.0 Grey - 219
V]
25 Wet 4 S 10
A 4
Silty CLAY, trace sand
Stiff
Grey
Moist
5| ss | 12 lo 0 6 49 45
218
Wet
217
6 | ss | 11 q
216
218
5.6 Firm
7] ss| s 15
3.0
3
214
8| ss| 6 o
213
2.3
2
9| ss| 7 212 0 0 66 34
211.7
9.8 END OF BOREHOLE AT 9.8m.

Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
"7 Sensitivity 1o~ (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-08 20F2 METRIC
W.P. P-13-03 LOCATION Ramp N-EW N 4 881 803.1 E 294 648.2 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.27 - 2014.10.27 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w P4 & pLasTic  NATURAL LIQUID = REMARKS
2} o MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2l L YlZE| 2 \ : : : : wp w we| 54 | cransizE
ELEV 2|4 w| 3|25| & [SHEARSTRENGTH kPa
DESCRIPTION >3 > < zZz = — 00— — DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Nov 07/ 14 25 219.0
Dec 08/ 14 2.4 219.1
Jan 06/ 15 2.7 218.8
3 3. Numbers refer to 2
T 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 14-09 10F3 METRIC
W.P. P-13-03 LOCATION Highfil/Ramp N-EW N 4 881 757.0 E 294 628.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE __ Solid Stem Auger/Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2014.10.29 - 2014.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE ,:),_QT< NATURAL - REMARKS
l.-I_J %) 8 PLASTIC o TURE LIQUID L T
= n|<8| @ 20 40 60 80 100 [T conenr MT[ S5O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV 'C: m| & 3 25 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
221.8)  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
00| TOPSOIL: (175mm) —
0.2 Silty CLAY, trace to some sand, 1 SS 7 D
mixed with organics, occasional roots
and rootlets
Firm to Stiff
Brown to Grey 221
2 SS 13 o]
Occasional sand seams, occasional
oxide staining 3| ss 9 220 0 7 72 21
219.6 z
2.2 Gravelly SAND oo °
Compact oies
219.1 \I?Jo:vn j;; 4 SS 15
27 € 219
Silty CLAY, trace to some sand, trace
gravel
Stiff
Grey 5 SS 15 o)
Moist
218
6 SS 14 2w D
22 _ _
5.6 i
Firm 216
Wet
7 SS 7 o 0 11 50 39
215
35
¥
214
8 SS 7 o
2.8
£
213
9 SS 5 o
212

Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
"7 Sensitivity 1o~ (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-09 20F 3 METRIC
W.P. P-13-03 LOCATION HighfillRamp N-EW N 4 881 757.0 E 294 628.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE __ Solid Stem Auger/Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2014.10.29 - 2014.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w RIS SNEEE . REMARKS
l'.I_J » 8 & PLASTIC 0 TURE tquo | ':E
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV a|8| w| 2|25| & [SHEARSTRENGTHKPa
DESCRIPTION S & 2|1z8| E ————— DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Silty CLAY, trace sand D5
Firm to Stiff T
Grey
Wet
211
10 | SS 7 —$ 0 O 54 46
‘%8
210
11 SS 11 o]
209
285 _ _
13.3 Very Stiff
208
12 | SS 17 F—- 0 O 51 49
070 _ _ __ _
14.8 207
13| SS 9 o
206
205
14 | SS 9
204.4
17.4 End of sampling at 17.4m and start of N
DCPT
204
203
202 \
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
' : 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-09 30F3 METRIC
W.P. P-13-03 LOCATION HighfillRamp N-EW N 4 881 757.0 E 294 628.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE __ Solid Stem Auger/Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2014.10.29 - 2014.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o |BENEMIC CONE PE
l'_|__] I g & PLASTIC V\:‘g\-(SL'JI'TJ;IE LIQUID = ':E REMARKS
= n|<8| @ 20 40 60 80 100 [T conenr MT[ S5O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
o lm u 3125 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION =] & 2|1z28| E ——0— DISTRIBUTION
DEPTH (3]~ >[38| £ [ unconFneD  + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
201, \
200
199.6

22.2 END OF BOREHOLE AT 22.2m
UPON DCPT REFUSAL.

WATER LEVEL AT 2.1m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.

13 x3. Numpgr; refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 14-10 10F2 METRIC
W.P. P-13-03 LOCATION Culvert 1H N 4881 817.1 E 294 699.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_Wash Boring/Tripod COMPILED BY AN
DATUM _Geodetic DATE 2014.12.03 - 2014.12.03 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT = _— | Rewares
l'J—J 2] 6 PLASTIC MOISTURE LIQUID - I
= n|<8| @ 20 40 60 80 100 [T conenr MT[ S5O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV Ela g 2|2g| 2 [SHEARSTRENGTHkPa ———t DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
221.4 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
00 TOPSOIL, occasional roots and gg
rootlets —
~ 1] ss | 10 o
Compact — 221
Dark Brown g:
228-; Moist 7
’ Silty CLAY, trace sand, trace gravel,
o?casmnal organics Py ss 7 °
Firm
Brown to Grey
Moist 220
3| ss| a e 0 0 44 56
A 4
219.0 i 219
2.4 Gravelly SAND IS
Compact oce, 4| Ss | 20 ©
Brown :ozo
Wet
Pl 5| ss | 13 218
ote
2173 e
41 Silty CLAY, trace sand
Firm 217
Grey
Wet
6| ss| 8 o
216
7| ss 6 215 o
214
8| ss | a °
213
9| ss | a 212 o 0 0 58 42
2116
9.8 END OF BOREHOLE AT 9.8m.

Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
"7 Sensitivity 1o~ (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-10 20F2 METRIC
W.P. P-13-03 LOCATION Culvert 1H N 4881 817.1 E 294 699.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_ Wash Boring/Tripod COMPILED BY AN
DATUM _Geodetic DATE 2014.12.03 - 2014.12.03 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w b4 & pLasTic  NATURAL LIQUID = REMARKS
E 2 o MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV o o 3 a O |SHEAR STRENGTH kPa
DESCRIPTION >3 > < zZz = — 00— — DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Dec 08/ 14 1.4 220.0
Jan 06/ 15 2.1 219.3
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 14-11 10F2 METRIC
W.P. P-13-03 LOCATION Ramp E-S N 4 881 784.6 E 294 730.4 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE__ Wash Boring/Tripod COMPILED BY __ AN
DATUM _Geodetic DATE 2014.12.02 - 2014.12.02 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION . REMARKS
l'.I_J 1) 8 & PLASTIC o TURE LIQUID - ':E
5 E gl 3 20 40 60 80 100 LT cowan  MT| S O &
&l w | S|12E]| 3 wp w w [ 5% | cransize
ELEV ,C: m| & 2|2g| B SHEAR STRENGTH kPa o— DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
221.3]  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
00 TOPSOIL, clayey, occasional roots gg
Loose —
1 SS 4 o]
Dark Brown — ] 221
Moist —
—
220.6 —
0.8 Silty CLAY, mixed with organics,
sgme sand, trace gravel > ss 6 o
Firm
Brown
220
Moist z
Occasional roots and rootlets
Dark Brown 3 ss 4 q
219.1
2.2 Gravelly SAND :::: 219
Compact % °
%1 4| ss | 16
2186 Svr:ty 0o
27 7
Silty CLAY, trace sand
Firm to Stiff
Grey
Moist 5 SS 8 218 } } 0 7 46 47
2172,
4.1 Very Stiff
217
6 SS 22
No sample
216 recovery
2187,
5.6 Wet
7| ss| 6 215 =% 0 6 44 50
2.7
ks
214
8 SS 6 0|
213
2.4
£
212
9 SS 6 o
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
"7 Sensitivity 10" (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-11 20F2 METRIC
W.P. P-13-03 LOCATION Ramp E-S N 4 881 784.6 E 294 730.4 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_ Wash Boring/Tripod COMPILED BY __ AN
DATUM _Geodetic DATE 2014.12.02 - 2014.12.02 CHECKED BY___RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w P4 & pLasTic  NATURAL LIQUID = REMARKS
E2 (3] MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV 4 w | 3|25| & [SHEARSTRENGTHKPa
DESCRIPTION |12 & <lze| E —o———— DISTRIBUTION
DEPTH <3| = 5138 £ [0 unconFneD  + FIELDVANE Y )
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
211.1 2.9
‘
102 END OF BOREHOLE AT 10.2m.
WATER LEVEL AT 1.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
3 3. Numbers refer to 2
T 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/23/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-12 1 0OF 2 METRIC
W.P. P-13-03 LOCATION Culvert 1TH/Ramp E-S N 4 881 789.8 E 294 692.0 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.04 - 2014.11.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — Y REMARKS
5 nl|<3] & 20 40 60 80 100 |"™T  comen MT| SO &
2| & LIizE| z \ : : : : wp w w | 5Z | cransizE
ELEV oo | H 2 12a8| © |SHEAR STRENGTH kPa
DESCRIPTION eS| S| 2[352]| E e DISTRIBUTION
DEPTH AR S [38| < |© UNCONFINED  + FIELD VANE Y %)
s z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
221.6]  GROUND SURFACE w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
00 TOPSOIL, occasional roots and g E
rootlets —
= 1 7 ©
Loose — ] S8
—
220.9 Dark Brown — 291
07 Moist ==
’ Silty CLAY, trace sand, occasional
rootlets
2 SS 3
Soft
Brown
2202 oist e
14, - ——m—F————————
Stiff to Very Stiff 220
3 SS 1 \V4
Grey
Wet
4 SS 15 219 0 0 54 46
5 SS 12 D
218
217
6 SS 18 q
216
7 SS 10 b— 5 21 44 30
215
2144, _ _ _ _ _ _ _ ____
72 Soft to Firm
214
8 SS 2 o
213 35
F
9 SS 6 o
212
Continued Next Page 20
+3 3. Numbers refer to 15{’5
X7 Sensitivity 0" (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/23/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-12 20F 2 METRIC
W.P. P-13-03 LOCATION Culvert 1H/Ramp E-S N 4 881789.8 E 294 692.0 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.04 - 2014.11.04 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RESISTANGE PLOT _— | remares
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew M| 5O &
Sle = : : ‘ : ‘ w w w,| 35T | GRANSIZE
[l w 2 les O |SHEAR STRENGTH kPa ,—o—|P - =
ELEV DESCRIPTION (2l ¢ | 2[z2] E DISTRIBUTION
DEPTH <[3] & S [38| < |© UNCONFINED  + FIELD VANE Y %)
s z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 knm3 |GR SA sI cL
Silty CLAY er_a
Firm
Grey
Wet 211
10| ss | 5 B 0 0 65 35
210 px
11| ss | 7
209
208.3 25
13.3 END OF BOREHOLE AT 13.3m.
WATER LEVEL AT 1.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 14-13 10F2 METRIC
W.P. P-13-03 LOCATION Culvert 1H N 4 881 762.5 E 294 697.8 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2014.10.27 - 2014.10.28 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
l'.I_J 1) 8 & PLASTIC o TURE LIQUID = ':E
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV olan| & 21283 O |SHEAR STRENGTH kPa
DESCRIPTION S & I ——0— DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
2215  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
0.0 TOPSOIL, occasional roots and A
rootlets 1 ss 5 a4
Loose
Dark Brown 221
220.9 Moist
0.7
SANDand SILT, some clay to clayey,
pockets of clay 2|ss| s o 0 42 36 22
Loose
Brown !
220.1 Moist 1=
1.4 220
SANDand GRAVEL
Dense 3| ss| 35 o
Brown
Wet
219.0
219
25 Silty CLAY, trace to some sand, trace 4] ss 9 P
gravel
Stiff to Very Stiff
Grey
Moist
5 SS 22 [} 0 15 50 35
| 218
217
6 SS 16 g
289, 216
5.6 Firm to Soft
Wet
7 SS 5 o}
215
214
8 SS 3 o H— 0 0 46 54
213
9 SS 5 o
212
211.8
9.8 END OF BOREHOLE AT 9.8m.

Continued Next Page

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-13 20F2 METRIC
W.P. P-13-03 LOCATION Culvert 1H N 4 881 762.5 E 294 697.8 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.27 - 2014.10.28 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
wi < & pLasTic  NATURAL LiQUID = REMARKS
E2 (3] MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2l L YlZE| 2 \ : : : : wp w we| 54 | cransizE
ELEV o la| & 2125 9 |SHEAR STRENGTH kPa
DESCRIPTION >3 > < zZz = | A DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
WATER LEVEL AT 1.7m UPON
COMPLETION.
Piezometers installation consists of two
19mm diameter Schedule 40 PVC
pipes with a 1.52m and 3.05m slotted
screen.
NOTE: A separate hole was drilled for
installing the shallow piezometer.
WATER LEVEL READINGS (DEEP
PIEZOMETER):
DATE DEPTH (m)  ELEV. (m)
Dec 08/ 14 1.2 220.3
Jan 06/ 15 14 220.1
WATER LEVEL READINGS
(SHALLOW PIEZOMETER):
DATE DEPTH (m)  ELEV. (m)
Dec 08/ 14 1.2 220.3
Jan 06/ 15 13 220.2
3 3. Numbers refer to 2
T 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 14-14 10F3 METRIC
W.P. P-13-03 LOCATION Ramp E-S N 4881 762.4 E 294 658.9 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE __ Solid Stem Auger/Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2014.10.28 - 2014.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
l'.I_J 1) 8 & PLASTIC o TURE LIQUID = ':E
= n|<8| @ 20 40 60 80 100 [T conenr MT[ S5O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV 'Cl- m| & 3 25 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
2221  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
8 2 TOPSOIL: (100mm) o 222
Silty CLAY, trace to some sand, 1 SS 6 o
occasional organics, occasional roots
and rootlets
Firm to Soft
Brown and Grey
Moist 2|ss| o 221 0 8 63 20
Trace gravel, occasional sand layer 3 ss 3
299 220
22 Stiff to Very Stiff
Grey \V4
4| sSsS | 14 N g
219
5 SS 22 q
218
6 SS 15 e 0 0 57 43
217
2165 _ _ _ _ _ _
5.6 Firm to Soft
Wet
216
7 SS 4 [}
215 $4
8 SS 2 o)
214
217
£
213
9 SS 3 o 0 0 61 39
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
" sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-14 20F3 METRIC
W.P. P-13-03 LOCATION Ramp E-S N 4881 762.4 E 294 658.9 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE __ Solid Stem Auger/Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2014.10.28 - 2014.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
l'.I_J 1) 8 & PLASTIC o TURE LIQUID = ':E
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV olan| & 21283 O |SHEAR STRENGTH kPa
DESCRIPTION S & I ——0— DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Silty CLAY, trace sand, trace gravel 212 g
Firm ¥
Grey
Wet
10 | SS 5 o
211
.5
ki
210
11| SS 6 ¢
209
J%.S
12 | SS 5 o
208
.5
ki
207
13| SS 6 o
206
i.O
205.2
16.9 SILT, trace sand, trace clay 14l ss | 14 208 o
Compact
Grey
Wet
204
203.8
18.3 Silty CLAY, some sand
Stiff 15| ss | 14
Grey
203.2 Wet
18.9 End of sampling at 18.9m and start of " \
DCPT 203
N
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
' : 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-14 30F3 METRIC
W.P. P-13-03 LOCATION Ramp E-S N 4 881 762.4 E 294 658.9 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE __ Solid Stem Auger/Dynamic Cone Penetration Test COMPILED BY AN
DATUM _Geodetic DATE 2014.10.28 - 2014.10.29 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |Resistancerior — _— | Rewares
l.-I_J %) 8 PLASTIC |0 URE LIQUID E
= n|<8| @ 20 40 60 80 100 [T conenr MT[ S5O &
9 g wlzsg| z : ‘ : : ‘ wp w w, | 5T | GRANSIZE
ELEV Ela g 2|2g| 2 [SHEARSTRENGTHkPa ———t = | oisTriBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
202 \\
201, \
199.9 200

22.2 END OF BOREHOLE AT 22.2m
UPON DCPT REFUSAL.

WATER LEVEL AT 2.5m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.

+3 %3

Numbers refer to

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/23/15

[ |
Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 14-15 10F 3 METRIC
W.P. P-13-03 LOCATION Culvert 1E/Ramp E-S N 4 881 704.9 E 294 627.0 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.29 - 2014.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © :L:J RESISTANCE PLOT & e NATURAL Loon - REMARKS
= 2 o e MOISTURE | EE 3
5 n|<E| @ 20 40 60 80 100 . CONTENT zQ
2| & LIizE| z \ : : : : wp w w | 5Z | cransizE
ELEV = = o 3|25 S |SHEAR STRENGTH kPa D DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2222|  GROUND SURFACE w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
00 TOPSOIL, trace roots and rootlets, g E 220
trace sand —
= 1 o
Loose — ] S8 5
2216 Dark Brown —
0.6 Moist IER
SAND and SILT, some clay
Compact 2 SS 1" o 0 41 39 20
quwn 221
Moist
220.8
1.4 Silty CLAY, trace sand, trace gravel
Stiff
Grey 3] ss | 10 o
Moist 2
220
4 SS 15 q
219
5 SS 15 o
218
6 SS 9 el 0 7 52 41
217
2166 _ _ _ _ _ _ _ _
5.6 Soft
Wet
216
7 SS 3 o
23
215 -
8 SS 4 o}
214
3.3
213
9 SS 1 Hilo 0 0 65 35
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 0> (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/23/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-15 20F 3 METRIC
W.P. P-13-03 LOCATION Culvert 1E/Ramp E-S N 4 881 704.9 E 294 627.0 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.29 - 2014.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o y |ResiSTanCEPLOT 0 _— | remares
E %) 6 PLASTIC MOISTURE LiQuip = T
= w|<5| & 20 40 60 80 100 M7 conewr  MT| 5 O &
2% LIizE| z \ : : : : wp w w | 5Z | cransizE
ELEV & o o 2 % B 8 SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 knm3 |GR SA sI cL
Silty CLAY 25
Firm to Stiff 212
Grey
Wet
10 | SS 5 o
211
$.5
210
1 SS 5 o
209
12 SS 7 o
208
i.O
207
13| SS 6 o
206 7
+
14 | SS 7 o
205
,:5
204
15| SS 9 - 0 5 49 46
Trace sand
Some sand, trace gravel 203
Moist
Sandy 16| S | 50/ o 0 40 26 34
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/23/15

Ministry of
Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No 14-15 30F3 METRIC
W.P. P-13-03 LOCATION Culvert 1E/Ramp E-S N 4 881704.9 E 294 627.0 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.29 - 2014.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  |RESISTANGE PLOT _— N REMARKS
E %) < PLASTIC 0 T URE LiQuID .
= nl|<3] & 20 40 60 80 100 |™MT  comew M| 5O &
Sl L | YI2E]| z : : ‘ : ‘ wp w we [ 5L | cransize
ELEV DESCRIPTION .ﬂ_- ol a 2 S5 ,9 SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH < z| = >3 5 < | © UNCONFINED + FIELD VANE Y (%)
s z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 knm3 |GR SA sI cL
2021 v 0100
201 END OF BOREHOLE AT 20.1m.
WATER LEVEL AT 1.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
n 3’ % 3. Numbers refer to 15{’5




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No 14-16 10F2 METRIC
W.P. P-13-03 LOCATION Culvert 1E/Ramp N-EW N 4 881 695.2 E 294 599.3 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.04 - 2014.11.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |Resistancerior — _— | Rewares
l'J—J 2] 8 PLASTIC MOISTURE LIQUID - I
= n|<8| @ 20 40 60 80 100 [T conenr MT[ S5O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV a8 & | 3[25]| & [SHEARSTRENGTHKPa ; DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
221.2 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
88 \.ToPSOIL: (25mm) 7
221
Silty CLAY, trace sand, occasional 1 SS 8 o
roots, occasional organics
Stiff to Firm
Brown to Dark Brown
Moist
2| ss | 7 o
220
2198 W
14
Very Stiff
Brown to Grey 3 | ss 16 )
Moist !
219
4| ss | 16 g
218
5| ss | 17 E— 0 0 55 45
27a|
4.1 Firm to Soft 217,
Grey
Wet
6| ss| s
216
27
%
215
7 SS 5 o
26
214 Sk
8| ss| 3 o
213
23
212
9| ss | 2 o

Continued Next Page 20
4+ 38 3. Numbers refer to 15$5
"7 Sensitivity 1o~ (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-16 20F2 METRIC
W.P. P-13-03 LOCATION Culvert 1E/Ramp N-EW N 4 881 695.2 E 294 599.3 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.04 - 2014.11.05 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |Resistancerior — _— | Rewares
l.-I_J %) 8 PLASTIC |0 URE LIQUID E
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV = 3 |25| 2 |SHEAR STRENGTH kPa
DESCRIPTION =] & |1z E ——0— DISTRIBUTION
DEPTH (3]~ >[38| £ [ unconFneD  + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Silty CLAY 3.0
Soft to Firm 211 '
Grey
Wet
10| ss | 2 H 0 0 67 33
210
24
209
1| ss | 4
207.9 208! 2
:
133 END OF BOREHOLE AT 13.3m.

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH (m)  ELEV. (m)
NovO07/14 16 219.6
Dec08/14 1.4 219.8
Jan06/15 2.0 219.2

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 14-17 10F2 METRIC
W.P. P-13-03 LOCATION Culvert 1E/Ramp E-S N 4 881 714.1 E 294 655.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2014.10.23 - 2014.10.23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
l'.I_J 1) 8 & PLASTIC o TURE LIQUID L T
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2l L YlZE| 2 \ : : : : wp w we| 54 | cransizE
ELEV DESCRIPTION 'C_L Q| o 3 25 g SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH < z| >13 5 < [ O UNCONFINED + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2215  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
0.0 TOPSOIL, some sand, occasional
roots and rootlets 1 ss 4 o
Loose
221.0 Dark Brown 221
0.6 Moist
Sandy SILT, occasional sand seams
Loose 2| ss| 7 5
Brown
Moist
220.1
14 SAND, trace silt - Ezl
Compact - !
Brown - 3 SS 13 o
Wet -
219.2 E
- 7]
23 Silty CLAY, trace to some sand
i i 219
Stiff to Very Stiff 4 ss 13 5 0 7 53 40
Grey
Moist
Trace gravel 5 ss 19 o
218
Wet
217
6 SS 9
a9 216
5.6 Firm
7| ss 7 H—b 0 0 55 45
215
2143 _ _
7.2 Soft
214
8 SS 3 o
213
2128
8.7
9 SS 6 212 o

Continued Next Page

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-17 20F2 METRIC
W.P. P-13-03 LOCATION Culvert 1E/Ramp E-S N 4 881 714.1 E 294 655.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.23 - 2014.10.23 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |Resistancerior — _— | Rewares
l.-I_J %) 8 PLASTIC |0 URE LIQUID - T
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV 4| w | 2 ]|25| 2 |SHEAR STRENGTH kPa
DESCRIPTION s & 2|1z28| E ——0— DISTRIBUTION
DEPTH (3]~ >[38| £ [ unconFneD  + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Silty CLAY, occasional sand seams
Firm
Grey
Wet 211
10| ss | 6 o
210
1| ss | 7 209 o 0 8 45 47
208.2 36
]
133 END OF BOREHOLE AT 13.3m.

DATE DEPTH (m)
NovO07/14 1.9
Dec08/14 1.7
Jan06/15 1.7

Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.

WATER LEVEL READINGS:

ELEV. (m)
219.6
219.8
219.8

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/23/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-18 1 0OF 2 METRIC
W.P. P-13-03 LOCATION High Fill/Ramp E-S N 4 881 681.1 E 294 688.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.03 - 2014.11.03 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES w | § [RESISTANCEPLOT — opeme NATURAL = REMARKS
= 6] LIMIT MOISTURE mr| £ &
5 n|<E| @ 40 60 80 100 CONTENT zZ 9
Sl L 8[ZE| 2 : : : : wp w w | 5Z | cransizE
ELEV L la| o 2|25 © |SHEARSTRENGTH kPa - e DISTRIBUTION
DESCRIPTION Els| > <|15z| &
DEPTH AR S [38| < |© UNCONFINED  + FIELD VANE Y %)
s z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
221.9|  GROUND SURFACE w 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
00 TOPSOIL, trace roots and rootlets g E
Loose —
1 o
Dark Brown — ] S8 8
(Frozen) — ]
221.2 —
07 Silty CLAY, trace sand, occasional
rootlets 221
Firm 2 SS 8 o 0 6 56 38
Brown to Grey
sss |4l o] g
2195 _ _ _ _ _ _ _ ______
24 Stiff
Grey 4 SS 1" o)
Moist
219
5 SS 13
218
2178
4.1 Trace sand
Wet
6| ss| 6 217 o 0 0 51 49
216
7 SS 4 o
215
+
8 | ss 4 214 )
20
£
213
stiff 9| ss | 10 °
212
Continued Next Page 20
+3 3. Numbers refer to 15{’5
7 Sensitivity 07 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/23/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-18 20F 2 METRIC
W.P. P-13-03 LOCATION High Fil/Ramp E-S N 4 881681.1 E 294 688.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.03 - 2014.11.03 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E ol 2 RESISTANCE PLOT = LY REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew M| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- ol a 2 S5 ,9 SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH < z| = >3 5 < | © UNCONFINED + FIELD VANE Y (%)
s z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kN'm3 |GR SA SI CL
Silty CLAY, trace sand, occasional silt 18
seams +
Firm
Grey
Wet
10[ss | 7 on
,19
210
1] ss| 6 e 0 3 40 57
209
208.6 23
:
13.3 END OF BOREHOLE AT 13.3m.
WATER LEVEL AT 2.0m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
T Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-23 10F1 METRIC
W.P. P-13-03 LOCATION High Fill/Line 5 N 4 881 603.2 E 294 549.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2014.11.18 - 2014.11.18 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
l'.I_J 1) 8 & PLASTIC o TURE LIQUID = ':E
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV olan| & 21283 O |SHEAR STRENGTH kPa
DESCRIPTION =l = > < zZz = | A DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
223.4)  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
0.0 SAND, trace gravel
Loose 1 GS °
Brown 223
Moist
(FILL)
222.3 1 SS 9 o
11 Silty CLAY, some sand, trace gravel
Stiff 222
Brown
Moist
2 SS 11 o
221.2
2.2 SAND, some gravel, trace clay o
Compact o 221
Brown - 3 SS 19 o
220.6 i C
28 Moist -
’ Silty CLAY, trace sand, trace gravel
Stiff to Very Stiff
Brown to Grey
Moist 4 | ss 14 220 le—1 0 0 47 53
219
5 SS 15 ¢l
218
6 SS 15 217 $—1 0 8 56 36
216
7 SS 14 o
215.2
8.2 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
13 x3. Numbers refer to

Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 13-24 METRIC
W.P. P-13-03 LOCATION High Fil/Ramp N-EW N 4 881 617.8 E 294 596.3 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic 2014.01.30 - 2014.01.30 CHECKED BY KY
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
& 2 & NATURAL LiQuip = REMARKS
= 2 o MOISTURE ol B T &
5 n|<E| @ 20 40 60 80 100 CONTENT zZ 0
2| & “lZE| z \ : : S w w | 5Z [ cransize
ELEV olan| & 21283 O |SHEAR STRENGTH kPa
DESCRIPTION =] & |2z = 00— DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
223.4 GROUND SURFACE u 20 40 60 80 100 40 60 GR SA SI CL
00|  TOPSOIL: (150 mm)
0.2
Clayey SILT, with sand, trace gravel, SS 293 9 38 34 19
occasional rootlets °
Stiff
222.6 Brown
0.8 Moist
(FILL) ss
Silty CLAY, trace sand
Stiff to Very Stiff 2221
Brown
Moist
SS
221
A 4
SS
SS 220 | 0 0 41 59
SS
219
SS 13 ro—] 0 O 54 46
218
Grey
wet ss | 13 217
216
Firm ss 7
215.2
8.2 END OF BOREHOLE AT 8.2 m.
BOREHOLE OPEN TO 8.2 m AND
WATER LEVEL AT 8.2m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 3.0 m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb 26/ 14 25 220.9

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 13-25 10F2 METRIC
W.P. P-13-03 LOCATION High Fill/Ramp N-EW N 4 881 628.3 E 294 649.5 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.01.29 - 2014.01.29 CHECKED BY KY
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
w P4 & pLasTic  NATURAL LIQUID = REMARKS
E2 (3] MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV 2|4 w| 3|25| & [SHEARSTRENGTH kPa
DESCRIPTION =] & 2|1z28| E ——0— DISTRIBUTION
DEPTH (3]~ >[38| £ [ unconFneD  + FIELD VANE Y %)
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
224.2 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
B8\ TOPSOIL: (50 mm) 224
Silty CLAY, with sand, trace gravel 1 SS 20 e}
Very Stiff to Stiff
Brown
Moist
(FILL)
2| ss | 12 o 6 35 36 23
223
3| ss| o9 o
222
Occasional rootlets !
Grey 4| ss| 8 b—1 0 21 53 26
221.1
3.0 Silty CLAY, trace sand, trace gravel 221
Firm to Stiff 5 ss 6 °
Grey
Moist
6| ss| 9 220 o
297,
4.5 Very Stiff
7] ss | 20 o
219
2185
5.6
218
8| ss | 15 lo— 0 0 46 54
217
9| ss | 14 o
216
215
10| ss | 12 o

Continued Next Page

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 13-25 20F2 METRIC
W.P. P-13-03 LOCATION High Fil/Ramp N-EW N 4 881 628.3 E 294 649.5 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY _ AN
DATUM _Geodetic DATE 2014.01.29 - 2014.01.29 CHECKED BY KY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |Resistancerior — _— | Rewares
l.-I_J %) 8 PLASTIC |0 URE LIQUID - T
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV o o o} a O |SHEAR STRENGTH kPa
DESCRIPTION s & 2|1z28| E ——0— DISTRIBUTION
DEPTH (3]~ >[38| £ [ unconFneD  + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Silty CLAY 214
Firm
Grey
Wet
1| ss | 7 H—b 0 0 44 56
212.9 213
113 END OF BOREHOLE AT 11.3 m.

BOREHOLE OPEN TO 10.6 m AND
WATER LEVEL AT 7.1 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 3.0 m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb26/14 25 221.7

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No 13-26 10F2 METRIC
W.P. P-13-03 LOCATION High Fill/Ramp N-EW N 4 881 634.1 E 294 689.2 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.01.29 - 2014.01.29 CHECKED BY KY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RESISTANGE PLOT _— | Rewares
l'.I_J 1) 6 & PLASTIC |0 URE LIQUID - T
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV ol a 2|2c| 2 [SHEARSTRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
225.9 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
00| TOPSOIL: (175 mm) —
02 giity CLAY, with sand, trace to some 1| ss o
gravel, occasional rootlets
Stiff to Very Stiff
Brown
Moist 225
(FILL) 2 | ss o
Occasional wood fibres
Grey 3| ss o 11 38 31 20
224
4 SS o
222.9 223
3.0 Silty CLAY, with sand, trace gravel,
oclcasmnal rootlets 5 ss q
Stiff
Grey
Moist
222
6 | Ss g 3 31 38 28
Occasional rootlets, occasional wood !
fibres
7 SS o}
Dark Grey to Dark Brown 221
Moist
208 _
5.6 Very Stiff
220
8 | ss o
219
287
7.2
9| ss | 13 218
Firm
,,'0
217
10| SS | 9 e 0 12 50 38
216

Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
"7 Sensitivity 1o~ (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 13-26 20F 2 METRIC
W.P. P-13-03 LOCATION High Fil/Ramp N-EW N 4 881 634.1 E 294 689.2 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.01.29 - 2014.01.29 CHECKED BY KY
SOIL PROFILE SAMPLES | o w [RINMG ST EENETRATION
wi < & pLasTic  NATURAL LiQUID = REMARKS
E2 (3] MOISTURE - I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV 4| w | 2 ]|25| 2 |SHEAR STRENGTH kPa
DESCRIPTION =] & |1z E —_——— DISTRIBUTION
DEPTH g3 & >138| £ [© unconFneD  + FiELD VANE Y %)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Silty CLAY, some sand i 0
Firm
Grey
Wet
1] ss | 9 215 d
214.6
113 END OF BOREHOLE AT 11.3 m.

BOREHOLE OPEN TO 10.6 m AND
WATER LEVEL AT 7.8 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 3.0 m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Feb26/14 4.7 221.2

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 14-31 10F1 METRIC
W.P. P-13-03 LOCATION High Fill/Ramp W-N N 4 881 690.8 E 294 937.0 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.11 - 2014.11.11 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL REMARKS
l'.I_J I 6 & PLASTIC 1 CTURE LIQUID - ':E
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV Ol m W 21283 O |SHEAR STRENGTH kPa
DESCRIPTION S & I|z2= [= Ot DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2253  GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
0.0 TOPSOIL, occasional roots gg
Firm —
-1 SS 6
Dark Brown — ]
224.7 Moist —
0.6 Silty CLAY, trace sand, trace gravel
Firm
quwn 2 ss 7 °
Moist
2238 y
| ceo8 o
14 Very Stiff
3 SS 17 o
4 SS 17 o
5 SS 19 o
6 SS 17 q
Grey
7 SS 19 o
8 SS 18 D
217.0
8.2 END OF BOREHOLE AT 8.2m
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Dec 08/ 14 0.3 225.0
Jan 06/ 15 0.4 224.9

+3 %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-51 20F2 METRIC
W.P. P-13-03 LOCATION Culvert 1E N 4 881 727.4 E 294 691.7 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.24 - 2014.10.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o T s e e . | rewarks
l'.I_J » 8 & PLASTIC 0 TURE LIQUID E
= n|<8| @ 20 40 60 80 100 [T conenr MT[ S5O &
9 g wlzsg| z : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEv ald| | 2[25| & [sHEARSTRENGTHKPa ; DISTRIBUTION
DEPTH DESCRIPTION g z |z 5133 < |© UNCONFINED ~ + FIELD VANE Y %)
|z 2|EC| & [ QuUIcKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Silty CLAY
stiff
Grey
Wet 211
10| ss| 8 o
HA 0 4 49 47
9
210 T
11| ss | 7 200 o
208.9
12.6 END OF BOREHOLE AT 12.6m.
WATER LEVEL AT 1.7m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
+ 3' % 3. Numbers refer to

Sensitivity

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




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-52 1 0OF 2 METRIC
W.P. P-13-03 LOCATION High Fills/Ramp N-EW N 4 881 660.4 E 294 648.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.30 - 2014.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — LY REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comew M| 5O &
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV DESCRIPTION .ﬂ_- ol a 2 S5 ,9 SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH SCRIPTIO < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z | O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
221.9|  GROUND SURFACE w 20 40 60 80 100 20 40 60 kNm3 |GR SA sI cL
00 TOPSOIL, some clay, occasional g E
roots and rootlets —
= 1 e
Loose — ] S8 6
221.4 Dark Brown ,: =
0.6 Moist Y
Silty CLAY, with sand, occasional V4 221
roots
2 SS 3
Soft to Firm
Brown
Moist
Occasional sand layer 3 ss 7
220
297, _ _ _ _ _ _ _ ______
22 Stiff
Brown to Grey
Moist 4 SS 9 q
219
5 SS 12 o)
218
6 SS 8 217 2]
45
23 4
5.6 Firm
Grey 216
Wet
7 SS 4 o
215
3.2
8| ss | 4 214 e 0 0 52 48
26
s
213
9 SS 6 o
212
Continued Next Page 20
+3 3. Numbers refer to 15{’5
"7 Sensitivity 0> (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-52 20F2 METRIC
W.P. P-13-03 LOCATION High Fills/Ramp N-EW N 4 881 660.4 E 294 648.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE__ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.30 - 2014.10.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL - REMARKS
l'.I_J I 8 & PLASTIC 1 CTURE LIQUID L I
5 n|23| @ 20 40 60 80 100 LMT - content  UMT S O &
2lel L | Y|2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV ) o o a O |SHEAR STRENGTH kPa
DESCRIPTION =l = > |2z = O DISTRIBUTION
DEPTH é S [ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
o z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 €0 80 100 20 40 €0 kNm3 |GR SA sl cL
Silty CLAY, trace sand 42» 7
Firm
Grey
Wet
10| ss | 5 211 ©
29
210
11| SS 7 o
209
%3
208
12| ss | 7 N Fe 0 3 43 54
%8
207
13| SS 8 o
206
2086 30
16.3 With sand, trace gravel
Very Stiff
Grey
Moist
205
14 | SS 22 I 3 23 41 33
204
203.8
18.1 BOREHOLE STARTED BUBBLING
AT 18.1m.
Methane gas detected in the borehole. °
Monitoring of the methane gas was
conducted during and after removel of
augers.
Borehole was grouted / sealed on
November 5, 2014. Gas readings
outside of borehole dropped to Oppm.
WATER LEVEL AT 1.0m BELOW
SURFACE.
O
3 3. Numbers refer to 2
X 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B1

PERCENT FINER THAN

CLAYEY SILT/SILTY CLAY FILL

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 196? 11 Z? 3/8"/2" 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 /i/ = y
z/
% | A i ;%
<7
80
7
70 A
« % K
A& B 4"
50 B( :/k/
X
A :rf
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 13-24 0.30 223.08
X 13-25 1.07 223.09
A 13-25 2.59 221.56
* 13-26 1.83 224.08
|
.February 2015 . . . Prep'd AN .
P-13-03 THURBER Chkd. RPR




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B2

PERCENT FINER THAN

SAND & SILT

U.S.S. Sieve size, meshes/inch

200 100 6050 40 30 16
! ! !

Size of openings, inches

108 4 3 3/8M/2" 34" 1" 11/2" 3"41/4" 6"
Ll L Ll Ll I L

100

90

—

80

70

x

60

50

40

30

20 o

10

0.0001 0.001

0.1 1

GRAIN SIZE, mm

10 100

SILT and CLAY

FINE

| MEDIUM | COARSE

FINE COARSE

COBBLE

FINE GRAINED

SAND

SIZE

GRAVEL

LEGEND

SYMBOL

BOREHOLE

14-13
14-15

DEPTH (m)

1.07
1.07

ELEV. (m)

220.48
221.13

Prep'd

L
AR
THURBER Chkd.




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

PERCENT FINER THAN

FIGURE B3
GRAIN SIZE DISTRIBUTION
SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 190 6950 4‘0 30 1‘6 102‘3 4 Z‘i 3(/162"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 LR
| K/
%0 —a ad 1=
)ﬁ” | e
2
" [ /@/w 2 7
70
o | e
60 % i
2 ||y
50
LE#
40 )&/ #
X/
0 i v
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13-24 3.35 220.03
X 13-24 4.88 218.50
A 13-25 6.40 217.75
* 13-25 10.97 213.18
® 13-26 411 221.80
Lo 13-26 9.45 216.46
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B4

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

2((1)\0 190 6050 40 30 1‘6 102‘3 4 Z? 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 %/*»i$§ =
90 2
2
80
70 ]
60
50 H/
40
30 A
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-01 1.07 221.43
X 14-01 4.88 217.62
A 14-01 7.92 214.58
* 14-05 1.07 221.12
® 14-05 4.88 217.31
Lo} 14-05 9.45 212.73
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B5

PERCENT FINER THAN

SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
290 190 6050 40 30 1‘6 106? 4 _22 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 %-% p— ] ——
90 /ﬁ 1]
80 f xR
=T N
70
{ £
60 £ [
50 /
X s
Y/ A
40 F }
vy
30 X
r'd
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-06 3.35 219.31
X 14-06 7.92 214.73
A 14-07 1.07 220.56
* 14-07 4.88 216.75
® 14-08 1.07 220.39
Lo 14-08 3.35 218.10
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B6

PERCENT FINER THAN

SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 190 6050 40 30 1‘6 1‘02‘3 4 Z‘i 3/§"1/F“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 > //x/ j__,u-——k/
s / A
90 e
-1
80 Z 2{ & m/
& 15 KA f
60 a
b
50
X
40
30
20 / )x{
X
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-08 9.45 212.01
X 14-09 1.83 219.97
A 14-09 6.40 215.40
* 14-09 10.97 210.83
® 14-09 14.02 207.78
Lo 14-10 1.83 219.55
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B7

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 40 30 1‘6 106? z‘l Z‘i 3(/163"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 ] PZai
@:% g
% @
|4
o7
( &
80 # Ve
| 471
70 y ﬁ/ ,_y_@/
60 o
|
50 / Mﬁ
30 @/@/
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-10 9.45 211.93
X 14-11 3.35 217.99
A 14-11 6.40 214.94
* 14-12 2.59 219.01
® 14-12 6.40 215.20
Lo} 14-12 10.97 210.63
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

FIGURE B8
GRAIN SIZE DISTRIBUTION
SILTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
200 190 GPSO 40 30 1‘6 lg)_é? ‘ Z? 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 P e = =
90 o
7( jly
80
/
70
Z U/
£ ]
E 60 e
z "
w
= /K
[T 50 M
z A
E)J 40
4 £ :/‘
o
30 /
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-13 3.35 218.19
X 14-13 7.92 213.62
A 14-14 1.07 221.03
* 14-14 4.88 217.22
® 14-14 9.45 212.65
Lo 14-15 4.88 217.32
|
Date  February 2015 . . . . Prep'd AN .
WP P-13-03 ... THURBER Chkd. | RPR ..




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B9

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3/8"1/2" 34" 1" 11/2" 3"41/4" 6"
100 / L i | L / L L L L L L L L
K il
;‘/l\/gg ’;E:
90
ﬁ A
80
A 1
70 ﬁ
60 L&
‘f
50 /
/ x /4
40 WA
30 {
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-15 9.45 212.75
X 14-15 18.59 203.61
A 14-15 19.89 202.31
* 14-16 3.35 217.86
® 14-16 10.97 210.24
Lo} 14-17 2.59 218.92
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B10

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 GAOSO 40 30 1‘6 106? 4 Z? 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100
F
90
80
70
60
50
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-17 6.40 215.11
X 14-17 12.50 209.01
A 14-18 1.07 220.83
* 14-18 4.88 217.02
® 14-18 12.50 209.40
Lo} 14-23 3.35 220.06
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B11

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6050 40 30 1‘6 106? 4 Z? 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4"6‘"
100 %‘ﬁﬁ:
90 : I
80
70
60
50
40
30
¢
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-23 6.40 217.01
X 14-51 3.35 218.15
A 14-51 7.92 213.58
* 14-51 10.97 210.53
® 14-52 7.92 214.01
Lo} 14-52 14.02 207.92
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE B12

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 1‘06‘3 z‘t Z‘i ‘3/.8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4" q
100 TH
/i//}
90 /./t
5 4
80 /o/
¥ 1
70
60
50 ‘ ‘
40
30 e
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-52 17.07 204.87
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




THURBALT 0615.GPJ 2/13/15

ATTERBERG LIMITS TEST RESULTS

Foundation Engineering, Hwy. 400 and 5th Line

FIGURE B13

PLASTICITY INDEX

SILTY CLAY FILL

60
CH
50
40 //
Cl 7
/
®
30 7
CL
20 /
/./
10 A
cL ‘ /
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 13-25 2.59 221.56
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..




THURBALT 0615.GPJ 2/13/15

ATTERBERG LIMITS TEST RESULTS

Foundation Engineering, Hwy. 400 and 5th Line

FIGURE B14

PLASTICITY INDEX

SILTY/CLAYEY SAND

60
CH
50
40 //
Cl 7
/
®
30 7
cL
20 / g
10
cL b
CL-ML MI-Ol MH-OH
ML oL
0
10 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL DEPTH (m) ELEV. (m)
o 1.07 220.48
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..




THURBALT 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE B15
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 v
cL
20 % //
A /
10 o* A
cL ® J /
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 13-24 3.35 220.03
X 13-24 4.88 218.50
A 13-25 6.40 217.75
* 13-25 10.97 213.18
® 13-26 9.45 216.46
o] 14-01 4.88 217.62
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..




THURBALT 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE B16
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl ‘;9
30 v
cL
2 yd
A% /
o o> /
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-01 7.92 214.58
X 14-05 9.45 212.73
A 14-06 3.35 219.31
* 14-06 7.92 214.73
® 14-07 4.88 216.75
o] 14-08 1.07 220.39
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..
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Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE B17
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl ‘;9
30 L/
cL
2 yd
* A /
x & /
10 A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 14-08 3.35 218.10
X 14-09 10.97 210.83
A 14-09 14.02 207.78
* 14-10 1.83 219.55
® 14-11 3.35 217.99
L] 14-11 6.40 214.94
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..
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Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE B18
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 v
cL
2 yd
A /
0 *q- » //
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-12 6.40 215.20
X 14-12 10.97 210.63
A 14-13 7.92 213.62
* 14-14 1.07 221.03
® 14-14 4.88 217.22
o] 14-14 9.45 212.65
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..
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Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE B19
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 "
cL
2 //
o /
10
CL X g /
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-15 4.88 217.32
X 14-15 9.45 212.75
A 14-15 18.59 203.61
* 14-16 3.35 217.86
® 14-16 10.97 210.24
o] 14-17 6.40 215.11
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..
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Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE B20
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 v
cL
2 yd
x /
A. /
® *
10 A
cL o J /
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 14-18 4.88 217.02
X 14-18 12.50 209.40
A 14-23 3.35 220.06
* 14-23 6.40 217.01
® 14-51 7.92 213.58
o] 14-51 10.97 210.53
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..
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Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE B21
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 v
cL
2 yd
X o /
A //
10 oL ‘/
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-52 7.92 214.01
X 14-52 14.02 207.92
A 14-52 17.07 204.87
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..




MMETEY OF TRAMSPORTATION, CATROD

METRIC CONT No

DIMENSIONS ARE IN METRES
AND,/OR MILLMETRES | WP No P13-03

UNLESS OTHERWISE SHOWN HIGHWAY 400 & LINE 5

N—EW & E—S RAMPS
HIGH FILLS

BOREHOLE LOCATIONS PLAN

SHEET

AZCOM

THURBER ENCGINEERING LTD

BRADFORD

B
LEGEND
“' Borehole
¢' Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
v Water Level
Head Artesian Water
T Piezometer
- 90% Rock Quality Designation (RQD)
| A/R Auger Refusal
' .'—-ll NO ELEVATION NORTHING EASTING
a EEE
- Pl A= 13-24 223.4 4 881 617.8 294 596.3
I‘ -\‘ 13-25 224.2 4 881 628.3 234 649.5
! 13-26 2259 4 881 634,1 294 689.2
14-01 222.5 4 882 058.1 294 691.5
14-02 227.5 4 B82 047.5 294 7285
14-03 227.5 4 882 057.7 294 7541
14-04 222.3 4 882 070.2 294 799.2
14-05 222.2 4 882 039.1 294 709.1
14-06 222.7 4 881 939.3 294 702.6
14-07 221.6 4 881 857.5 294 677.9
14-08 221.5 4 881 803.1 294 648.2
14—09 221.8 4 881 757.0 294 628.6
14-10 221.4 4 881 817.1 294 699.6
-NOTES-
= NO ELEVATION NORTHING EASTING 1) The boundaries between soil strata have been
— established only at Borehole locations. Between
1411 221 4_881784.6 294 730, Boreholes the boundaries are assumed from
14-12 221.6 4 881 789.8 294 692.0 geological evidence.
14-13 221.5 4 881 762.5 294 697.8 2)This drawing is f bsurface information only
— is drawing is for subsurface informati ]
(ESIES 2271 GRSV 2374 G389 Surface details and features are for conceptual
14-15 222.2 4 881 704.9 294 627.0 illustration.
14-16 221.2 4 881 695.2 294 599.3
14-17 221.5 4 881 714.1 | 294 655.5 GEOCRES No. 31D-605
14-18 221.9 4 881 681.1 294 688.6
14-23 223.4 4 881 603.2 294 549.6
14-31 225.3 4 881 690.8 294 937.0 2
. , : A 2 14-51 2215 4 BB1 727.4 294 691.7 2
! ' 14-52 221.9 4 881 660.4 294 648.5 ]
™ [TDATE | BY DESCRIPTION
DE

FILENAME: H:\Drafting\ 1914406\ 15\ted0615—BorsholePland&Profils (HighFills).dwg

PLOTDATE: 6/12/2015 11:16 AM

SIGN_RPR [CHK PRC |CODE |LoAD IDATE JUN 2015
STR

DRAWN AN |CHK RPR |SITE LCT |DWG 18




WY LLiLL S10Z/ZL/9 TVAL0Td

Bmp-(siigubin) elyaigpunideioyaicg—5L90PEI\S L \SOTF\61 \BURIDIANH TANVNI A

SHEET

WP No P15-03
HIGHWAY 400 & LINE 5
N-EW & E—S RAMPS

CONT No

BRADFORD

LEGEND

Borehole

KEYPLAN

Blows /0.3m (Std Pen Test, 475J/blow)
Blows /0.3m (60" Cone, 475J/blow)

HIGH FILLS
Borehole and Cone
Pressure, Hydraulic

EASTING
294 691.5
294 708.1
294 702.6
294 677.9
294 648.2
294 628.6
294 730.4
294 692.0
294 658.9
294 627.0
294 655.5
294 688.6
294 648.5

NORTHING

4 882 058.1
4 881 939.3

4 881 857.5
4 881 803.1
4 881 757.0
4 B31 784.6
4 881 789.8
4 881 762.4
4 881 704.9

4 882 039.1
4 881 7141

4 881 681.1

4 881 660.4

222.5
222.2
222.7
221.5
221.8
221.3
221.6
2221

Rock Quality Designation (RQD)
221.6

Water Level

Head Artesian Water
Piezometer

Auger Refusal
ELEVATION

222.2
221.5
221.9

-NOTES-

221.8

AZCOM

BOREHOLE LOCATIONS AND SOIL STRATA

CONE

THURBER ENGINEERING LTD.

PH
[}
90%
A/R

NO
14-01
14-05
14-06
14-07
14-08
14-09
14-11
14-12
14-14

14-15
14-17
14-18
14-52

Surface details and features are for conceptual

illustration.

GEOCRES No.

established only at Borehole locations. Between

Boreholes the boundaries are assumed from

geological evidence.
2) This drawing is for subsurface information only.

1) The boundaries between soil strata have been
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Highway 400 and Line 5 Interchange
Bradford West Gwillimbury, Ontario

Appendix C

Ramps S-EW and W-S and Coffey Rd. - Embankments less than 4.5 m high,
Boreholes 14-32, 14-38 and 14-42

¢ Record of Borehole Sheets
o Laboratory Test Results
e Drawing titled “Borehole Locations and Soil Strata”

19-4406-15
—
AR

THURBER



ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-32 10F 1 METRIC
W.P. P-13-03 LOCATION Ramp S-EW N 4 881698.8 E 294 979.0 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Soild Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.19 - 2014.11.19 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
z | 2 RESISTANCE PLOT = e MAURAL oo - REMARKS
= [&] LIMIT MOISTURE war | E 5 &
= o |<E| @ 20 40 60 80 100 CONTENT zZ 9
2lel L] 913E] 2 \ : : : : wp w w | 5Z | cransizE
ELEV .ﬂ_- Q| a 2 S5 ,9 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
227.7 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
8 (1’ ASPHALT: (100mm)
SAND, some gravel to gravelly 1 Gs o
Brown
Damp
227
2268 (FILL)
0.9 Sandy SILT, trace clay
Compact 188 | 19 9
Brown
226.2 Moist
15 Silty CLAY, trace sand, trace gravel
Stiff to Very Stiff 226
2| ss | 11 o
Brown
Moist
3] ss | 12 o1 0 0 59 41
225
4| ss | 14 )
224
223
Grey 5| ss | 17 o] 0 0 55 45
222
6 | SS | 11
221
220
7] ss | 13 o
219.5
8.2 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
U Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No 14-38 10F1 METRIC
W.P. P-13-03 LOCATION Ramp W-S N4 881471.0 E 294 781.6 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.17 - 2014.11.17 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E N RESISTANCE PLOT = Y REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV 'ﬂ_- o o 2 % B 8 SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
225.3 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
8.8 ASPHALT: (25mm)
SAND, some gravel to gravelly 1 GS 225
Compact
Brown to Dark Brown
Moist
(FILL) o
224.2 1| ss | 12
1.1 Silty CLAY, trace sand, trace gravel 224
Stiff to Very Stiff
Dark Brown to Brown
Moist
2188 | 14| VY He— 0 0 63 37
223
3] ss | 13
4] ss | 15 222 5
221
5| ss | 16 ol 0 4 57 39
Grey
220
219
6| ss | 13 o
218.6
6.7 END OF BOREHOLE AT 6.7m.
WATER LEVEL IN OPEN BOREHOLE
AT 1.9m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO 0.1m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
U Sensitvity 15’}%5 (%) STRAIN AT FAILURE




ONTMT4S 0615.GPJ 2012TEMPLATE(MTO).GDT 2/13/15

Ministry of
Transgé)rtation . l
Ontario THURBER
RECORD OF BOREHOLE No 14-42 10F 1 METRIC
W.P. P-13-03 LOCATION Coffey Road N 4 881460.9 E 294 936.9 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.11.14 - 2014.11.14 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o 2 RESISTANCE PLOT = e MU g REMARKS
= nl|<3] & 20 40 60 80 100 |™MT  comenw M| 5O &
2% LlzE| z \ : : : : wp w w | 5Z | cransizE
ELEV & o o 2 % B 8 SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION < ERS S123 < [o unconFineD + FIELD VANE Y %)
s z|c O © [e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
224.3 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00 TOPSOIL, trace clay, occasional g E
roots and rootlets — 8
—— 1 1
Very Loose — S8 224
Dark Brown g:
235 W —
0.8 Silty CLAY, trace sand
Stiff to Very Stiff 2| ss | 11 o
Brown
Moist 223
3| ss | 17 o
222
Grey 4| ss | 27 o
214
3.0 Hard
Grey
Wet 5| ss | 49 | X | 21
Inferred cobbles
202
4.1
220
6 | SS | 20 b
219
7| ss | 18 218 o
2176
6.7 END OF BOREHOLE AT 6.7m.
WATER LEVEL IN OPEN BOREHOLE
AT 3.4m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO SURFACE.
20
3 3. Numbers refer to
U Sensitvity 15’}%5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE C1

PERCENT FINER THAN

SILTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 40 30 X 1‘6 106‘3 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 ﬁ_/*/r
90
@
80 ?
70
60 b %
50 s
40 d
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-32 2.59 225.11
X 14-32 4.88 222.82
A 14-38 1.83 223.47
* 14-38 4.88 220.42
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




THURBALT 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE C2
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 v
cL
2 yd
@ /
A
X /
10 x A
cL |y
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-32 2.59 225.11
X 14-32 4.88 222.82
A 14-38 1.83 223.47
* 14-38 4.88 220.42
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..




MMETEY OF TRAMEPORTATION, (MIMID

METRIC
CONT No
: ' N z = \ DIMENSIONS ARE IN METRES
\ 5| ‘-g_'-;t-“n\-’ AN : O\ \ \ AND/OR MILLIMETRES WP No P135-03
et |\ Z : UNLESS OTHERWISE SHOWN
-,‘.‘..‘5‘?'{\ i‘\‘ e M M ea1 700 HIGHWAY 400 & LINE 5 SHEET
‘i‘ R i = \\il" w4 EMBANKMENTS LESS THAN 4.5m HIGH
AT \\ 4 i | BOREHOLE LOCATIONS PLAN
== ¢ ‘\ . £ [
‘ \ \,\“ ‘ “ —— |
s X ‘“#’ / -
== 10— J s
¥ “ L
n’“‘g”e % //
V== b 7 -
/ THURBER ENGINEERING LTD.
5 10 5044 2
/101’300
BRADFORD

N 4 BA1 600

i
LEGEND
“' Borehole
¢' Borehole and Cone
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
¥ Water Level
Head Artesian Water
T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
14-32 227.7 4 BB81 698.8 294 979.0
14-38 225.3 4 881 471.0 294 7816
14-42 224.3 4 881 460.9 294 936.9
-NOTES-

1) The boundaries between soil strata have been
established only at Borehole locations. Between
Boreholes the boundaries are assumed from
geological evidence.

2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.

3)This plan only shows the boreholes drilled
specifically for Ramps S—EW, W-S and
Coffey Road.

GEOCRES No. 31D-605
PLAN I
25 ¢] 25 50m 8
I‘ | I} 1 % E
™ "DATE | BY DESCRIPTION
DESIGN RPR |CHK PKC [CODE “JLoAD [oATE _JUN 2015

DRAWN AN |CHK RPR [STE [STRUCT [bWG_ic

FILENAME: H:\Drofting\ 19\4406\ 15\ted0615—BoreholsPlan.dwg

PLOTDATE: 6/12/2015 1:33 PM



Highway 400 and Line 5 Interchange
Bradford West Gwillimbury, Ontario

Appendix D

Culvert extensions at Sucker Creek Culvert, Highway 400

Boreholes 14-01 to 14-04

e Record of Borehole Sheets
e Laboratory Test Results
e Drawing titled “Borehole Locations and Soil Strata”

19-4406-15
—
AR

THURBER



ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-01 10F2 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 058.1 E 294 691.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.28 - 2014.10.28 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT = . . REMARKS
llJ—J 2] 6 PLASTIC MOISTURE LIQUID - I
= 0w |25 8 20 40 60 80 100 [T cowenr MMT[ S5O &
9 g w2l 2 : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV ld| g | 2 |28| & [SHEARSTRENGTHKPa 5 DISTRIBUTION
DEPTH DESCRIPTION < 3 |3 33 < |[© UNCONFINED ~ + FIELD VANE y )
5 z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
222.5 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
00 TOPSOIL, occasional roots and EE Yy¥i 1
rootlets —
—— 1| ss 6 o
Loose —
Dark Brown — 222
2217  Moist —
0.8 Silty CLAY, trace sand, trace gravel,
occasional rootlets 2 | ss 6 o 0 9 61 30
Firm to Stiff
Brown to Grey v
Moist - 221,
26
i ¥
Occasional sand seams 3 | ss 7 9
203
2.2 Stiff
Grey 220
4| ss | 13 o
2.8
£
5| SS | 10 o
219
218
2.8
£
6 | SS 9 Hel 0 7 47 46
217,
2.p
£
7| ss 9 o
216
253
7.2 Firm
215
2.4
8 | SS 9 4 0 6 55 39
214
,12
9 | ss 8 213 o
212.7
9.8 END OF BOREHOLE AT 9.8m.

Continued Next Page

+3, %3

Numbers refer to
Sensitivity

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




ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 14-01 20F2 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 058.1 E 294 691.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE__ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.10.28 - 2014.10.28 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w [RINMG SN EENETRATION
w < & pLasTic  NATURAL LIQUID = REMARKS
E2 O MOISTURE - I
5 n 28] @ 20 40 60 80 100 LT content  UMT S O &
2lel L |8 |2E]| 3 \ : : S wp w w | 5Z [ cransize
ELEV i 21283 O |SHEAR STRENGTH kPa
DESCRIPTION S & |22 [= O DISTRIBUTION
DEPTH é S [ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
5 z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 80 100 20 40 60 k\/m3 |GR SA sI cL
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Nov 07/ 14 1.4 2211
Dec 08/ 14 1.2 221.3
Jan 06/ 15 14 2211
NOTE: Field vane shear values were
measured in a separate hole located
adjacent to the original sampled
borehole.
3 3. Numbers refer to 2
T 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ministry of
Transportation . .
Ontario THURBER
RECORD OF BOREHOLE No 14-02 10F3 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 047.5 E 294 728.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_ Hollow Stem Augers/Dynamic Cone Penetration test COMPILED BY AN
DATUM _Geodetic DATE 2014.11.24 - 2014.11.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE pLOT& NATURAL - REMARKS
el 3 Gy wosture  MEUD L T &
5 o |<E| @ 20 40 60 80 100 CONTENT Z 0
9 g w2l 2 : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV olan| & 21283 O |SHEAR STRENGTH kPa
DESCRIPTION S & |22 E O DISTRIBUTION
DEPTH é S [ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
5 z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2275 GROUND SURFACE o 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI CL
0.0 ASPHALT:(125mm)
0.1
iAND and GRAVEL 1 Gs o
ompact 227
Brown
Moist
(FILL)
O
1 SS 17
D
226
2 SS 19 o
225
3 SS 15 e 2 24 41 33
4 SS 18 s}
224
223
5 SS 11 o
222.0 229
55 Silty CLAY, with sand, trace gravel
Firm
Brown v
Moist
6 SS 4 o
221
35
2203 3
7.2
220
7 SS 19
219
Trace sand
Firm
Grey
Wet
8 SS 5 218 e 0 8 49 43
8|
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
' . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-02 20F 3 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 047.5 E 294 728.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_ Hollow Stem Augers/Dynamic Cone Penetration test COMPILED BY AN
DATUM _Geodetic DATE 2014.11.24 - 2014.11.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w [RINAMGSNEEE . REMARKS
l'.I_J » I & PLASTIC 0 TURE ueuof ':E
5 o |<3] R 20 40 60 8 100 [T conrenwr MT[ 5O &
9 g w2l 2 : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV a|8| w| 2 |25| & [SHEARSTRENGTHKPa
DESCRIPTION S & 2 |1zg| E —o—— DISTRIBUTION
DEPTH é S [ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
5 z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 knm3 [GR sA sI cL
Silty CLAY, some sand %4
Firm to Stiff
Grey
Wet 217
9 SS 7
216
2.9
10 | SS 9 215 0 15 50 35
214.4
13.1 End of sampling and start of DCPT %5
214
213
212
211
210
209
208
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
' . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-02 30F3 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 047.5 E 294 728.5 ORIGINATED BY ES
HWY 400 BOREHOLE TYPE_ Hollow Stem Augers/Dynamic Cone Penetration test COMPILED BY AN
DATUM _Geodetic DATE 2014.11.24 - 2014.11.24 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o T s e e . REMARKS
l'.I_J » 8 & PLASTIC 0 TURE ueuof ':E
5 n 28] @ 20 40 60 80 100 LT content  UMT S O &
9 g w2l 2 : ‘ : : ‘ wp w w| 54 | crANSsIZE
ol m w ] 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S & 2 |1zg| E ——o—i DISTRIBUTION
DEPTH $|3| £ | 5 |[38| £ |o unconemed  + FiELD vaNE y %)
|z 2 |£©°| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 knm3 [GR sA sI cL
207
206
205
204
203
202.8
24.7 END OF BOREHOLE AT 24.7m.
WATER LEVEL IN OPEN BOREHOLE
AT 5.9m UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO 0.2m, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
T 15{1%5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-03 10F2 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 057.7 E 294 754.1 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2014.01.16 - 2014.01.16 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
l'.I_J 1) 8 & PLASTIC 10 < TURE LIQUID = ':E
5 n 28] @ 20 40 60 80 100 LT content  UMT S O &
9 g w2l 2 : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV olan| & 21283 O |SHEAR STRENGTH kPa
DESCRIPTION S & |22 [= O DISTRIBUTION
DEPTH é S [ > 8 o) <>( O UNCONFINED + FIELD VANE Y (%)
5 z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
2275 GROUND SURFACE o 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI CL
faWal
o7 ASPHALT:(75 mm)
SAND and GRAVEL, some silt and 1 ss 29 o 39 50 11
clay 227 (SI+CL)
Compact
226.7 Brown
08 Moist
(FILL) 2| ss | 2 o
Silty CLAY, trace to some sand, trace
gravel
Very Stiff 226
Brown
Moist 3| ss | 24 o
(FILL)
225
4 SS 18 o
5 SS 17 o
224
6 SS 19 e 0 0 48 52
223
222.8
4.6 Silty CLAY, trace sand
Stiff 7] ss | 15 ¢— 0 5 51 44
Brown to Grey
Moist
222
8 SS 14 221, o
220
Trace gravel
very stiff 9| ss | 16 +H 2 8 40 50
Grey
Moist to Wet
219
10 | SS 17 z 218
Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
' . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-03 20F2 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 057.7 E 294 754.1 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.01.16 - 2014.01.16 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |ReSSTANCE PLOT = . | remarks
Fal| 3 fur wosure  FRSRL - T P
5 o |<E| @ 20 40 60 80 100 CONTENT Z 0
9 g w2l 2 : ‘ : : ‘ wp w w| 54 | crANSsIZE
ol m w ] 25 O |SHEAR STRENGTH kPa
ELEV DESCRIPTION S & 2 |1zg| E ——o—i DISTRIBUTION
DEPTH $|3| £ | 5 |[38| £ |o unconemed  + FiELD vaNE Y %)
5 z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 knm3 [GR sA sI cL
Silty CLAY, trace sand
Stiff
Grey
Wet 217
11| ss | 13 o
216.2

113 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN TO 11.3m AND
WATER LEVEL AT 9.4m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
AUGER CUTTINGS TO 0.3m,
CONCRETE TO 0.1m THEN
ASPHALT PATCH TO SURFACE.

13 x3. Numpgr; refer to
Sensitivity

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




Ministry of
v Transportation . .

ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ontario THURBER
RECORD OF BOREHOLE No 14-04 10F2 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 060.0 E 294 769.6 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.01.31 - 2014.01.31 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |Resistancerior — _— | Rewares
l'J—J 2] 6 PLASTIC MOISTURE LIQUID - I
= 0w |25 8 20 40 60 80 100 [T cowenr MMT[ S5O &
9 g w2l 2 : ‘ : : ‘ wp w w| 54 | crANSsIZE
ELEV 'C: o W 3 % a 8 SHEAR STRENGTH kPa —_— s DISTRIBUTION
DEPTH DESCRIPTION < 3 |3 33 < |[© UNCONFINED ~ + FIELD VANE y )
|z 2 |£©°| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
222.3 GROUND SURFACE u 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
——
8-2 TOPSOIL: (125 mm) g
Silty CLAY, trace sand, occasional 1 SS 7 222
rootlets
Firm
Brown to Grey
Moist to Wet
2| ss | 7 o
A 2%
Wet
3| ss | 7 o
20
22 Stiff to Very Stiff 220
4| ss | 13 o 0 5 51 44
Grey
Wet s | ss | 18 219
6 | ss | 17
218
7| ss | 16 o
217
Trace gravel
216
8 | ss | 13 Hel 5 6 43 46
215
9| ss | o o
214
Firm 213
10| ss| 6 o

Continued Next Page 20
4+ 3 3. Numbers refer to 15$5
"7 Sensitivity 1o~ (%) STRAIN AT FAILURE



ONTMT4S 0615.GPJ 2015TEMPLATE(MTO).GDT 4/21/15

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No 14-04 20F2 METRIC
W.P. P-13-03 LOCATION Sucker Creek Culvert N 4 882 060.0 E 294 769.6 ORIGINATED BY GA
HWY 400 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2014.01.31 - 2014.01.31 CHECKED BY RPR
DYNAMIC CONE PENETRATION
w
SOIL PROFILE SAMPLES | ¢ Y |Resistancerior — e | Rewares
= 2 () LMIT MOISTURE wr| E S &
= o |<8| o 20 40 60 80 100 CONTENT z 9
2l L 8 2E| 2 \ : : : : wp w we| 54 | cransizE
ELEV sc o 'C_L ol a 3 25 g SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION < z| 513 g < [ UNconFINED  + FIELD VANE Y %)
5 z z g O| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 knm3 [GR sA sI cL
Silty CLAY 25
Firm to Stiff 212
Grey
Wet
1| ss | 6 I1-el 0 0 56 44
211.0

113 END OF BOREHOLE AT 11.3 m.
BOREHOLE OPEN TO 11.3 m AND
WATER LEVEL AT 1.5 m.
Piezometer installation consists of 19
mm diameter Schedule 40 PVC pipe
with a 3.0 m slotted screen.

WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)

Jan 21/ 15 13 221.0

13 x3. Numpgr; refer to
Sensitivity

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




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE D1

PERCENT FINER THAN

SAND & GRAVEL FILL

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 102‘3 4 Z‘i 3/‘8"1/‘2“ 3/4" 1‘" 11‘/2" 3"41‘/4“ §
100
90
80
70
60 /J
50 /ﬁ/
40
30
2 )4
10 L d
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-03 0.38 227.07
|
.February 2015 . . . Prep'd AN .
P-13-03 THURBER Chkd. RPR




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE D2

PERCENT FINER THAN

SILTY CLAY FILL

U.S.S. Sieve size, meshes/inch

Size of openings, inches

200 190 6950 4‘0 30 1‘6 106? 4 Z‘i 3/‘8"1/‘2“ 3/‘4" 1‘” 11‘/2" 3"41‘/4" q
100 P/‘/h/._-.
9 ;4
80 '/
70 /‘
60 ’/
50 ./
40
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-03 411 223.34
|
.February 2015 . . . Prep'd AN .
P-13-03 THURBER Chkd. RPR




Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

FIGURE D3
GRAIN SIZE DISTRIBUTION
SLLTY CLAY
U.S.S. Sieve size, meshes/inch Size of openings, inches
290 190 6950 40 30 1‘6 106‘3 J4_ Z? 3/8"1/‘2“ 3/‘4" 1‘" 11‘/2" 3"41‘/4“6‘"
100 = —
I = =
90 Tz
i | xT]
80 i al
| *
{8t
70 of
Z i
<
E 60
: 4
w
Z
o 50
[
Vi
g 40 g
&
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-01 1.07 221.43
X 14-01 4.88 217.62
A 14-01 7.92 214.58
* 14-02 2.59 224.86
® 14-02 9.45 218.00
Lo 14-02 12.50 214.96
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




GRAIN SIZE DISTRIBUTION - THURBER 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

GRAIN SIZE DISTRIBUTION

FIGURE D4

PERCENT FINER THAN

SLLTY CLAY

U.S.S. Sieve size, meshes/inch

Size of openings, inches

2(9\0 190 6950 4‘0 30 1‘6 196? 4 jﬁw‘z 3/‘4" 1‘" 11‘/2" 3"41‘/4" q
100 ﬁ_ **i::ﬁiE _{?j;
7 il
90 =
/ %
80 7
70
60
50 /%
40 {/
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 14-03 4.88 222.58
X 14-03 7.92 219.53
A 14-04 2.59 219.71
* 14-04 6.40 215.90
® 14-04 10.97 211.33
|
.February 2015 . . . Prep'd AN .
303 THURBER Chkd. | RPR.....




THURBALT 0615.GPJ 2/13/15

ATTERBERG LIMITS TEST RESULTS

Foundation Engineering, Hwy. 400 and 5th Line

FIGURE D5

PLASTICITY INDEX

SILTY CLAY FILL

60
CH
50
40 //
Cl 7
/
®
30 v
cL
20 / g
10 A
cL ‘ /
CL-ML / MI-Ol MH-OH
ML oL
0
10 30 40 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o 14-03 411 223.34
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..




THURBALT 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE D6
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 "
cL
2 yd
o ® /
X /
10 ‘ A
cL |y
CL-ML ) MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-01 4.88 217.62
X 14-01 7.92 214.58
A 14-02 2.59 224.86
* 14-02 9.45 218.00
® 14-03 4.88 222.58
o] 14-03 7.92 219.53
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..




THURBALT 0615.GPJ 2/13/15

Foundation Engineering, Hwy. 400 and 5th Line

PLASTICITY INDEX

FIGURE D7
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Cl 7
30 "
cL
2 //
[ /
10 z .
cL |y
CL-ML / MI-Ol MH-OH
ML oL
0
10 20 30 40 50 60 70 80
LIQUID LIMIT
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 14-04 2.59 219.71
X 14-04 6.40 215.90
A 14-04 10.97 211.33
A
_February 2015 . . Prep'd | AN ...
PA303 THURBER Chkd. | RPR ..
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I i = anD/0rR MLLMETRES  |WP No P15-05
S = [ 2 SUCKER CREEK
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= : i B e e e . | == .5 : o - ) BOREHOLE LOCATIONS & SOIL STRATA
L . e |
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. - bl A=COM
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-
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EXTENSION EXISTING CULVERT S
R M BRADFORD
10 0 10 20m
: |- 1 i I
SCALE 1:500
| 14-01 014—02 _._14—03 _‘_14—04
T HWY 400
Bl |
230 230
PROPOSED ; P PROPOSED KEYPLAN
CF RAMP N—E/W | ‘ Tt Al Bl LEGEND
'1'; ;:“‘ “' Borehole
| 19 24 SILTY CLAY| FILL | ‘$’ Borehole and Cone
225 SAND & GRAVELFILL T 14 TRACE TO SOME SAND, TRACE GRAVEL 225 N Blows /0.3m (Std Pen Test, 475J/biow)
EXISTING GROUND
SOME S”‘TC& CLAYt 18 1; Very Stiff ( CONE Blows /0.3m (60" Cone, 475J/blow)
ompac
- 11 - 15 NGO PH Pressure, Hydraulic
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PROPOSED i W??E
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-NOTES-
205 205 1) The boundaries between soil strata have been
established only at Borehole locations. Between
} Boreholes the boundaries are assumed from
geological evidence.
! 2)This drawing is for subsurface information only.
Surface details and features are for conceptual
illustration.
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