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1. INTRODUCTION

This report presents the results of a foundation investigation and provides foundation recommendations for the
design and construction of the proposed retaining structures along Highway 427. The project is part of the
proposed 6.6 km long extension of Highway 427 from Highway 7 to Major Mackenzie Drive in the City of Vaughan,
Ontario.

Recommendations on the foundation aspects of the retaining structures presented in this report were based on
the interpretation of the subsurface information obtained during the current investigation by Thurber Engineering
(Thurber) and from previous investigations by others.

It is a condition of this report that Thurber’s performance of its professional services is subject to the attached
Statement of Limitations and Conditions.

2. PROJECT DESCRIPTION AND GEOLOGY BACKGROUND

There are 12 retaining walls proposed for the Highway 427 widening/extension and are listed below:

Package/ Retaining | Structure Wall Alignment Location Approx. Chainage Length Maximum
Segment Wall No. No. Type g From To (m) Height (m)
RW1 Gabion Hwy427 SBL West ROW 12+860 12+965 105 1.6
RW2 Gabion Hwy427 SBL West ROW 13+044 13+187 143 2.0
Package 9 13+450 13+570
Segment L-2 i
g RW3 Gabion Hwy427 SBL West ROW 10+000 94770 350 3.5
RW4 wo1 RSS Hwyd27 sBL | W-SRamp s 800 13+954 132 3.2
Interface
RW5 (RE@?G) RSS Zenway EBL South 94743 9+901 158 75
RW6 (RB;/t?S) RSS Zenway WBL North 9+737 9+903 166 7.5
RW7 (RB;/t?4) RSS Zenway EBL South 10+037 10+178 141 9.1
Package 1 RW8 (RB;/t?B) RSS Zenway WBL North 10+038 10+209 171 8.8
SegmentL-3 Langstaff Road
RW9 w02 RSS g North ROW 9+649 9+755 106 33
near Carpool Lot
Langstaff Road /
RW10 Toe Wall Hwy427 E-N East ROW 9+720 9+760 40 2.25
Ramp
RW11 wo3 RSS Hwya27 seL | VEWRamp 1o 00g 124570 52 3.9
Interface
Package 3 RW12 W04 RSS | MMD S-ERamp | CoSLROW 10+166 10+209 43 1.6
Segment L-5 Limit

The sites are situated within the Peel Plain physiographic region in which the subsurface conditions generally
comprise clayey silt to silty clay of Halton till with interlayers of sand and silt. Localized recent deposits of sands,
silts and soft clays formed in small glacial meltwater ponds throughout the region may be encountered near the
river and creek valleys. The site is underlain by shale bedrock of the Georgian Bay Formation with siltstone and
limestone interlayers.

3. GEOTECHNICAL INVESTIGATION

A field investigation was conducted for the twelve (12) retaining wall sites. Fourty (40) boreholes were drilled
between May 19 and July 28, 2017. Two (2) boreholes from previous geotechnical investigations completed by
Golder Associates and Peto MacCallum Ltd. were also used for this report. The details of the field investigation
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are listed below.

Borehole coordinates and ground surface elevations at the borehole locations were derived from topographic
drawings provided by WSP/MMM. The Record of Borehole sheets (which includes the approximate locations in
MTM NAD 83, Zone 10 coordinates) and Borehole Locations and Soil Strata Drawings are included in the
appendices.

Track mounted CME 55 drill rigs supplied by Walker Drilling Ltd. Of Utopia, Ontario were used to advance the
boreholes. Soil samples were obtained at selected intervals using a 50 mm nominal inner diameter split spoon
sampler in conjunction with Standard Penetration Testing (SPT) procedures as per ASTM D1586.

Groundwater conditions were observed in the open boreholes throughout the drilling operations and measured
upon completion of drilling. Standpipe piezometers were installed in Boreholes TS-17-15, RW7-17-01, RW7-17-
02, STM 17-07, UC-17-08, UC-17-11, UC-17-13, UC-17-14, UC-17-16, UC-17-17, UC-17-18, ZB-17-05, RWLR-
17-02, and FLR-17-06.

4. SUBSURFACE CONDITIONS

A general description of the stratigraphy is given in the following paragraphs. However, the factual data presented
on the Record of Borehole sheets takes precedence over this general description which was prepared for
interpretation of the site conditions. Subsurface soil conditions may vary between and beyond borehole locations.

4.1 RW1

At RW1 two (2) boreholes were drilled, HM-17-07 and HM-17-08. In general, the stratigraphy of the site consists
of clayey silt overlaying clayey silt to silty clay till which is in turn underlain by silty sand to sand till.

4.1.1 Clayey Silt

A 0.8 m thick deposit of clayey silt was encountered in Boreholes HM-17-07 and HM-17-08 and extended to
Elevations ranging from 177.2 to 176.9. The SPT-N values within the deposit ranged from 10 to 12 blows per 0.3
m of penetration indicating a stiff consistency. The moisture contents of the clayey silt ranged from 19 percent to
23 percent.

4.1.2 Clayey Silt to Silty Clay Till

Clayey silt to silty clay till was encountered underlying the clayey silt at both borehole locations and extended to
a depth ranging from 5.6 mto 7.6 m (Elev. 172.3 m and 170.1 m). SPT-N values within the cohesive till ranged
from 24 to 117 blows per 0.3 m of penetration indicating a very stiff to hard (predominantly hard) consistency.
The moisture content of the clayey silt to silty clay till ranged from 9 percent to 22 percent.

4.1.3 Silty Sand to Sand Till

Silty sand to sand till was encountered underlying the clayey silt to silty clay till at both borehole locations and
extended to the borehole termination depth of 9.1 m (Elev. 168.8 m and 168.5 m). SPT-N values within the sand
till ranged from 48 to more than 50 blows per 0.3 m of penetration indicating a dense to very dense relative density.
The moisture content of the silty sand to sand till ranged from 13 percent to 19 percent.

4.2 RW2

At RW2 two (2) boreholes were drilled, TS-17-15 and TS-17-16. In general, the stratigraphy of the site consists
of clayey silt overlaying clayey silt to silty clay till.

4.2.1 Clayey Silt
A 0.8 m thick deposit of clayey silt was encountered in Boreholes TS-17-15 and TS-17-16 and extended to
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Elevations ranging from 177.2 to 176.9. The SPT-N values within the deposit ranged from 12 to 29 blows per 0.3
m of penetration indicating a stiff to very stiff consistency. The moisture content of the clayey silt ranged from 11
percent to 14 percent.

4.2.2 Clayey Silt to Silty Clay Till

Clayey silt to silty clay till was encountered underlying the clayey silt at both borehole locations and extended to
the borehole termination depth, which ranged from 6.7 m to 7.6 m (Elev. 169.9 m and 169.6 m). SPT-N values
within the cohesive till ranged from 28 to 144 blows per 0.3 m of penetration indicating a very stiff to hard
consistency. The moisture content of the clayey silt to silty clay till ranged from 6 percent to 21 percent.

4.3 RW3

At RW3 five (5) boreholes were drilled, HM-17-11, HM-17-12, HM-17-13, RW7-17-02, and STM-17-06. In general,
the stratigraphy of the site consists of clayey silt and fill overlaying clayey silt to silty clay till which is in turn
underlain by sandy silt till.

431 Asphalt
Asphalt with a thickness ranging of 100 mm was encountered at the ground surface in Borehole HM-17-13
4.3.1 Topsoil

Topsoil with a thickness of 200 mm was encountered at the ground surface in Borehole STM-17-06.

432 Clayey SiltFill

A 0.8 m thick deposit of fill was encountered at the ground surface in Boreholes HM-17-11, and below the
asphalt in Borehole HM-17-13 and extended to a depth ranging from 0.8 mto 0.9 m (Elev. 176.9). The SPT-N
values ranged from 12 to 14 blows per 0.3 m of penetration indicating a stiff consistency. The moisture content
of the clayey silt fill ranged from 15 percent to 23 percent.

4.3.1 Sand and Gravel Fill

A 0.8 m thick deposit of fill was encountered at the ground surface in Borehole HM-17-12 and extended to
Elevation 176.9. The SPT-N value was 8 blows per 0.3 m of penetration indicating a loose relative density. The
moisture content of the sand and gravel fill was 7 percent.

4.3.2 Clayey Silt

A 0.6 mto 1.3 m thick deposit of clayey silt was encountered at the ground surface in Borehole RW7-17-02 and
below the topsoil in Borehole STM-17-06 and extended to depths ranging from 0.6 m to 1.5 m (Elev. 179.0 to
178.5). The SPT-N values within the deposit ranged from 10 to 13 blows per 0.3 m of penetration indicating a
stiff consistency. The moisture contents of the clayey silt ranged from 15 percent to 21 percent.

4.3.3 Clayey Silt to Silty Clay Till

Clayey silt to silty clay till was encountered underlying the clayey silt and fill at all five borehole locations and
extended to a depth of 7.6 m (Elev. 170.2) in Borehole HM-17-13. The other four Boreholes were terminated in
the clayey silt to silty clay till at depths ranging from 8.2 mto 12.6 m (Elev. 171.4 to 167.4). SPT-N values within
the cohesive till ranged from 36 to over 100 blows per 0.3 m of penetration indicating a hard consistency. The
moisture content of the clayey silt to silty clay till ranged from 5 percent to 22 percent.

4,34  Sandy Silt Till
Silty sand to sand till was encountered underlying the clayey silt to silty clay till at in Borehole HM17-13 at a depth
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of 7.6 m (Elev. 170.2). This layer extended to the borehole termination depth of 8.2 m (Elev. 169.6). The SPT-N
value within the sandy silt till was 38 blows per 0.3 m of penetration indicating a dense relative density. The
moisture content of the sandy silt till was 13 percent.

4.4 Rw4

At RW3 three (3) boreholes were drilled, RW7-17-01, RW7-17-02 and STM-17-07. In general, the stratigraphy of
the site consists of clayey silt to silty clay overlaying clayey silt to silty clay till.

441 Topsoail
Topsoil with a thickness of 150 mm was encountered at the ground surface in Borehole RW7-17-01.
4.4.2 Clayey Silt to Silty Clay

A 0.6 m thick deposit of clayey silt to silty clay was encountered at Boreholes RW7-17-01 and RW7-17-02 and
extended to Elevations ranging from 179.5 m to 179.6 m. A 4.6 m thick layer of clay silt to silty clay was
encountered within the clayey silt till in Borehole STM-17-07 at a depth of 4.1 m (Elevation 174.7 m) and extended
to a depth of 8.7 m (Elevation 170.1). The SPT-N values within the deposit ranged from 11 to over 100 blows per
0.3 m of penetration indicating a stiff to hard consistency. The moisture content of the clayey silt to silty clay
ranged from 12 percent to 19 percent.

443 Clayey Silt to Silty Clay Till

Clayey silt to silty clay till was encountered underlying the silty clay at Boreholes RW7-17-01, RW7-17-02 and
STM-17-07 and extended to a depth ranging from 8.2 mto 12.3 m (Elev. 171.4 m to 166.5 m). A 1.6 m thick layer
of clayey silt till was encountered within the clayey silt to silty clay layer and extended to a depth of 2.2 m (Elev.
177.4) in Borehole RW7-17-02. SPT-N values within the cohesive till ranged from 29 to over 100 blows per 0.3
m of penetration indicating a very stiff to hard (predominantly hard) consistency. The moisture content of the
clayey silt to silty clay till ranged from 7 percent to 20 percent.

4.5 Zenway Retaining Walls (RW5, RW6, RW7, RW8)

Twenty (20) boreholes, RWZB-17-02 to RWZB-17-05, UC-17-07 to UC-17-18, and ZB-17-01 to ZB-17-05 were
drilled for the retaining walls along Zenway Boulevard. In general, the stratigraphy of the site consists of topsoil
or asphalt overlaying fill, which is underlain by clayey silt to silty clay till which is intern underlain by sandy silt till
and silt and shale bedrock.

451 Topsoil

Topsoil with a thickness ranging from 25 mm to 125 mm was encountered at the ground surface at Boreholes
RWZzB-17-02, UC-17-07 to UC-17-09, UC-17-11, UC-17-12, UC-17-14, UC-17-15 to UC-17-18, ZB-17-01, and
ZB-17-05.

452 Asphalt

Asphalt with a thickness ranging from 100 mm to 150 mm was encountered at the ground surface at Boreholes
RWZB-17-03 to RWZB-17-05, UC-17-13, and ZB-17-02, to ZB-17-04.

453 Sand to Gravelly Sand Fill

A 0.5mto 0.7 m thick deposit of sand to gravelly sand was encountered below the asphalt at Boreholes RWZB-
17-03 to RWZB-17-05, UC-17-13, and ZB-17-02 to ZB-17-04 and extended to a depth of 0.8 m (Elev. 184.1 to
180.1). The SPT-N values ranged from 20 of 58 blows per 0.3 m of penetration indicating a compact to very
dense relative density. The moisture content of the sand fill ranged from 3 percent to 6 percent.
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454  Silty Clay to Clayey Silt Fill

A 0.6 mto 0.9 m thick layer of silty clay to clayey silt fill was encountered below the topsoil and sand at Boreholes
RWZzB-17-02 to RWZB-17-04, UC-17-09, UC-17-11, UC-17-12, UC-17-16 to UC-17-18, and ZB-17-01 to ZB-17-
04 and extended to depths ranging from 0.7 mto 1.7 m (Elev. 186.6 to 180.5). SPT-N values within the cohesive
fill ranged from 6 to 21 blows per 0.3 m of penetration indicating a firm to very stiff consistency. The moisture
content of the silty clay to clayey silt fill ranged from 9 percent to 19 percent.

455 Silty Clay to Clayey Silt

A 0.7 m to 0.8 m thick layer of silty clay to clayey silt was encountered below the silty clay fill in Borehole RWZB-
17-03 and below the topsoil in Boreholes UB-17-07, UC-17-08, UC-17-14, UB-17-15, and ZB-17-05. This layer
extended to depths ranging from 0.8 mto 2.2 m (Elev. 187.6 m to 181.9 m). SPT-N values within the silty clay to
clayey silt ranged from 5 to 26 blows per 0.3 m of penetration indicating a stiff to very stiff consistency. The
moisture content of the silty clay to clayey silt ranged from 14 percent to 22 percent.

45.6 Clayey Silt to Silty Clay Till

Clayey silt to silty clay till was encountered underlying the silty clay to clayey silt fill and clayey silt at all borehole
locations and extended to depths ranging from 7.2 m to 9.8 m (Elev. 180.8 m to 172.0 m). A layer of clayey silt
to silty clay till was also encountered below the silt layer at a depth of 13.4 m (Elevation 174.6 m) in Borehole UC-
17-14 and extended to a depth of 15.7 m (Elevation 172.3). SPT-N values within the cohesive till ranged from 4
to over 100 blows per 0.3 m of penetration indicating a firm to hard consistency. The moisture content of the
clayey silt to silty clay till ranged from 9 percent to 23 percent.

45.7  Sandy Silt Till

Sandy silt till was encountered underlying the silty clay to clayey silt till at Borehole UC-17-14, UC-17-15, and ZB-
17-02 to ZB-17-05 and extended to a depth ranging from 8.5 m to 18.0 m (Elev. 179.5 m to 164.8 m). SPT-N
values within the sandy silt till ranged from 68 to over 100 blows per 0.3 m of penetration indicating a very dense
relative density. The moisture content of the sandy silt till ranged from 7 percent to 17 percent.

458 Silt

Silt was encountered underlying the silty clay to clayey silt till and sandy silt till at Borehole RWZB-17-03 and UC-
17-14 and extended to a depth ranging from 9.2 m to 13.4 m (Elev. 174.7 m to 174.6 m). A 0.8 m to 4.9 m thick
layer of silt was encountered within the sandy silt till and clayey silt to silty clay till in Boreholes UC-17-15 and UC-
17-17 and extended to depths ranging from 6.2 to 14.6 (Elev. 176.4 to 173.2). SPT-N values within the silt ranged
from 43 to over 100 blows per 0.3 m of penetration indicating a dense to very dense relative density. The moisture
content of the silt ranged from 12 percent to 22 percent.

459 Bedrock

Shale bedrock with limestone interbeds was encountered below the clayey silt to silty clay till in Borehole ZB-17-
02 and ZB-17-03 at a depth ranging from 16.5 m to 18.0 m (Elevation 165.1 m to 164.8 m). The rock quality index
for the shale ranged from 35 percent to 72 percent, and the unconfined compressive strength ranged from 7.3
MPa to 11.7 MPa. The unconfined compressive strength of the limestone ranged from 34.7 MPa to 56.3 MPa.

4.6 RW9

Two (2) boreholes, UC-17-21 and UC-17-22, were drilled near RW8. In general, the stratigraphy of the site
consists of topsoil overlaying clayey silt to silty clay till.

46.1 Topsoil
Topsoil was encountered in both boreholes with thickness varying between 75 and 150 mm.
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4.6.2 Silty Clay

A 0.6 m thick surficial layer of silty clay was encountered in Borehole UC-17-21. An SPT-N value obtained within
the silty clay was 10 blows per 0.3 m of penetration, indicating a stiff consistency. The moisture content of the
silty clay was 20 percent.

4.6.3 Clayey Silt to Silty Clay Till

Clayey silt to silty clay till was encountered underlying the silty clay in Borehole UC-17-21 and below the topsoil
in Borehole UC-17-22. Both boreholes were terminated within the till at a depth of 6.7 m. SPT-N values obtained
within the cohesive till ranged typically from 7 to 24 blows per 0.3 m of penetration, indicating a firm to very stiff
consistency. One SPT-N value of 100 blows for 0.2 m of penetration was measured in Borehole UC-17-22, likely
indicating presence of cobbles. The moisture contents of the clayey silt to silty clay till ranged from 12 percent to
23 percent.

4.7 RW10

At RW9 two (2) boreholes were drilled, RWLR-17-09 and FLR-17-05. In general, the stratigraphy of the site
consists of fill overlaying clayey silt to silty clay till.

4.7.1 Asphalt
Asphalt with a thickness of 50 mm was encountered at the ground surface in Borehole FLR-17-05.
4,72 Fill

A 0.4 m to 1.4 m thick deposit of gravelly sand fill was encountered in Boreholes RWLR-17-09, and FLR-17-05.
SPT-N values within the fill ranged from 7 to more than 50 blows per 0.3 m of penetration indicating a loose to
very dense relative density. The moisture content of the fill ranged from 5 percent to 19 percent.

4.7.3 Clayey Silt to Silty Clay Till

Clayey silt to silty clay till was encountered underlying the fill at both borehole locations and extended to a depth
of 8.2 m (Elev. 179.8 m). SPT-N values within the cohesive till ranged from 6 to 26 blows per 0.3 m of penetration
indicating a firm to very stiff consistency. The moisture content of the clayey silt to silty clay till ranged from 12
percent to 21 percent.

4.8 Rw11

At RW10 two (2) boreholes were drilled, FLR-17-06 by Thurber and 205-12 by Peto MacCallum Ltd. In general,
the stratigraphy of the site consists of silty clay or fill overlaying clayey silt to silty clay till.

48.1 Topsoail
Topsoil with a thickness of 200 mm was encountered at the ground surface at Borehole FLR-17-06.
48.2 Fill

A 0.9 m thick layer of clayey silt till was encountered in Borehole 205-12 and extended to an elevation of 187.6
m. The SPT-N value measured within the fill was 7 blows per 0.3 m of penetration indicating a firm consistency.
The moisture content of the fill was 21 percent.

4.8.3 Silty Clay

A 2.8 m thick layer of silty clay was encountered at Borehole FLR-17-06, and extended to a depth of 3.0 m (Elev.
185.6). SPT-N values within the silty clay ranged from 4 to 9 blows per 0.3 m of penetration indicating a firm to
stiff consistency. The moisture content of the silty clay ranged from 20 percent to 30 percent.

4.8.4 Clayey Silt to Silty Clay Till
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Clayey silt to silty clay till was encountered underlying the silty clay and the fill and extended to a depth ranging
from of 8.2 m to 9.8 m (Elev. 180.4 mto 178.7). SPT-N values within the cohesive till ranged from 10 to 40 per
0.3 m of penetration indicating a stiff to hard consistency. To moisture content of the clayey silt to silty clay till
ranged from 12 percent to 16 percent.

4.9 RW12

At RW11 two (2) boreholes were drilled, FCPR-17-02 by Thurber and E25 by Golder Associates. In general, the
stratigraphy of the site consists of fill and clayey silt overlaying clayey silt to silty clay till which was intern underlain
by sand and silt till.

49.1 Topsoil
Topsoil with a thickness of 200 mm was encountered at the ground surface at Boreholes FCPR-17-02 and E25.
4.9.2 Fill

A 0.5 m thick layer of silty clay fill was encountered in Borehole E25, and extended to an Elevation of 203.1 m.
The SPT-N value measured within the silty clay fill was 8 blows per 0.3 m of penetration indicating a firm
consistency.

49.3 Clayey Silt

A 0.5 m thick layer of clayey silt was encountered in Borehole FCPR-17-02, and extended to an Elevation of 202.5
m. The SPT-N value measured within the clayey silt was 7 blows per 0.3 m of penetration indicating a firm
consistency. The moisture content of the clayey silt was 22 percent.

49.4 Clayey Silt to Silty Clay Till

Clayey silt to silty clay till was encountered underlying the fill and clayey silt and extended to a depth ranging from
12.5t0 12.8 m (Elev. 191.0 to 190.7 m). The SPT-N values obtained within the cohesive till ranged from 8 to 33
blows per 0.3 m of penetration indicating a stiff to hard consistency. The moisture content of the clayey silt to silty
clay till ranged from 11 percent to 25 percent.

495 Sand and Silt Till

Sand and silt till was encountered underlying the clayey silt to silty clay till in Borehole FCPR-17-02 and extended
to a depth of 12.7 m (Elev. 190.5 m). The SPT-N value measured within this deposit was 83 blows per 0.3 m of
penetration indicating very dense relative density. The moisture content of the sand and silt till was 9 percent.

4.10  Groundwater Levels
Water levels observed in open boreholes and measured in piezometers are summarized in Table 4.1.
Table 4.1 — Groundwater Level Measurements

Retaining Wall No. Borehole Measurement Date Ui Lo (m_) Comment
Depth | Elevation

RW1 HM-17-07 July 18, 2017 7.0 171.0 Open Borehole

HM-17-08 July 15, 2017 4.3 1734 Open Borehole

RW2 TS-17-15 October 25, 2017 1.1 175.2 In Piezometer
August 9, 2017 1.4 178.2 ,

RW3 RW?7 17-02 October 25, 2017 32 176.4 In Piezometer
August 9, 2017 0.5 179.8 ,

RW4 RW7-17-01 October 25, 2017 0.9 1794 In Piezometer

RW7-17-02 August 9, 2017 14 178.2 In Piezometer
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Water Level (m)

Retaining Wall No. Borehole Measurement Date ! Comment
Depth | Elevation
October 25, 2017 3.2 176.4
August 9, 2017 0.4 178.4 .
STMALTO7 1 ctober 25,2017 | -0.6* | 1794 | M Plezometer
RWZB-17-03 July 7, 2017 3.0 181.1 Open Borehole
UC-17-08 October 24, 2017 45 184.1 In Piezometer
Uc-17-11 October 24, 2017 2.3 180.8 In Piezometer
August 9, 2017 45 176.4 .
uc-17-13 October 25, 2017 3.6 1773 | 'nPlezometer
Zenway UC-17-15 June 20, 2017 114 176.4 Open Borehole
(RW5, RW6, RW7, July 7, 2017 3.6 178.2 .
RWS) UCI7-16 | October 24 2017 | 2.2 1796 | N Plezometer
July 7, 2017 9.1 1735 .
uc-17-17 October 24,2017 | 49 1777 | 'nPlezometer
UC-17-18 October 24, 2017 3.5 177.9 In Piezometer
July 7, 2017 8.6 174.4
ZB-17-05 August 9, 2017 2.2 180.8 In Piezometer
October 24, 2017 2.4 180.6
RWO UC-17-21 May 30, 2017 Dry - Open Borehole
UC-17-22 May 30, 2017 Dry - Open Borehole
RW10 RWLR-17-09 June 19, 2017 15 186.5 In Piezometer
June 19, 2017 45 184.1 .
RW11 FLR17-06 October 30, 2017 11 1875 In Piezometer
RW12 E25 March 18, 2009 12.5 191.3 Open Borehole

* Negative value (-) indicates water level above ground surface.

The above groundwater levels are relatively short-term readings, and seasonal fluctuations of the groundwater
level are to be expected. The groundwater level may be at higher elevations after spring snowmelt or periods of
heavy rainfall. Perched water may be present at higher levels in lenses or zones of more permeable sands and
silts within the till.

5. ENGINEERING DISCUSSION AND RECOMMENDATIONS

The following recommendations are provided on our interpretation of the available geotechnical information and
our understanding of the project requirements. The proposed wall type for each retaining wall is provided in the
table in Section 2.

For submerged RSS walls the designer must carefully address the following aspects which include but are not
limited to:

e Erosion and scour protection of the RSS walls during and after flood events

e Type of backfill material and control of migration of fines

e Reinforcement strength, facing connection strength and pullout resistance of reinforcement under
submerged conditions

e Lateral stability of the RSS walls, including sliding and overturning

e Durability of the reinforcing strips against potential corrosion under submerged conditions

5.1 Backfill to Retaining Walls
Backfill to the concrete retaining walls should be Granular A or Granular B Type Il material meeting the
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requirements of OPSS.PROV 1010. The backfill should be in accordance with OPSS 902 and placed to the extent
shown in OPSD 3101.150. The frost taper does not apply to the retaining walls along the embankment side slopes.

Compaction equipment to be used adjacent to retaining structures should be restricted in accordance with OPSS
501. The design of the wall should incorporate wall drain and subdrain as shown in OPSD 3101.150.

5.2 Lateral Earth Pressure

Lateral earth pressures acting on the retaining wall may be assumed to be triangular and to be governed by the
characteristics of the backfill. For a fully drained condition, the pressures should be computed in accordance with
the CHBDC but are generally given by the expression:

Pn = K*(yh +q)
Where:
Ph = horizontal pressure on the wall at depth h (kPa)
K = lateral earth pressure coefficient
Y = unit weight of retained soil (kN/md)
h = depth below the top of fill where the pressure is computed (m)
q = value of any surcharge (kPa)

In accordance with Clause 6.12.3 of the CHBDC (2014), a compaction surcharge should be added.

Earth pressure coefficients for backfill to the retaining wall are dependent on properties of the backfill. Typical
values are shown in the table below.

OPSS Granular A or OPSS Granular B Compacted Earth
Granular B Type lI Type | or Type lll Fill/Native Cohesive Till
=35° vy = 3 =32° = 3 =30° = 3
Loading Condition ¢=35°y =228 kN_/m $=32°y =212 kN{m ¢=30°y =20 kN/m
: Sloping . Sloping . Sloping
Horizontal . Horizontal . Horizontal :
Backfill |  Cackfl Backfill | Cockil 1 “packsn | Backfil
(2H:1V) (2H:1V) (2H:1V)
Active (Ka)
(Unrestrained Wall) 0.27 0.38 0.31 0.46 0.33 0.54
Passive (Kp) 3.7 3.3 3.0
At-rest (Ko)
(Restrained Wall) 0.43 0.62 0.47 0.68 0.50 0.72

The coefficient of earth pressure at-rest (Ko) should be used for design unless the wall is free to move (translate
or rotate) 0.002 times the wall height away from the retained soil in order to fully mobilize the active condition (Ka).

The passive resistance of the soil within the frost depth should be neglected when checking lateral stability (sliding
and overturning) of the retaining walls.

It is recommended that the walls be designed to be free-draining and include a subdrain.
For walls retaining sloping backfill, the active earth pressure coefficients for sloping backfill should be used.
5.3 Seismic Considerations

Based on the encountered subsurface conditions from the previous investigation, Site Class C should be assumed
to evaluate the seismic site response, as per Table 4.1, Clause 4.4.3.2 of the CHBDC 2014.

The peak ground acceleration, PGA, for a 2% in 50-year probability of exceedance at this site is 0.110 g as per
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the National Building Code of Canada 2015 (NBCC 2015).

In accordance with Clause 4.6.5 of the CHBDC 2014, retaining structures should be designed using active (Kag)
and passive (Kpg) earth pressure coefficients that incorporate the effects of earthquake loading. The coefficients
of horizontal earth pressure for seismic loading presented in the following table may be used:

OPSS Granular A or OPSS Granular B Compacted Earth
Granular B Type Il Type | or Type lll Fill/Native Cohesive Till
=35° v = 3 =32° v = 3 =30° vy = 3
Loading Condition $=35°7 Zz.gllgNg:]n ¢=32°7v Zl.élléNgrr? ¢ =30°7y ZOSI?ON/rirr]]
Horizontal ping Horizontal ping Horizontal ping
Backfill | Cackfl Backfill | ookl | g kil Backfill
(2H:1V) (2H:1V) (2H:1V)
Active (Kag)* 0.31 0.51 0.35 0.65 0.38 0.70
Passive (Keg) 35 31 2.9
At-rest (Kog)** 0.57 0.76 0.62 0.83 0.65 0.87
* After Mononobe and Okabe

** After Woods

Given the low seismic ground motions and the presence of firm to hard clayey silt to silty clay (till), the potential
for liquefaction is considered low at these sites.

5.4 Frost Depth

The design depth of frost penetration at these sites is 1.2 m. The base of the concrete retaining wall should be
provided with a minimum of 1.2 m of earth cover. The requirements for RSS wall embedment are discussed in a
later section of the report.

5.5 Design Groundwater Level
The groundwater levels shown in Table 5.1 below should be used for the structural analysis and design of the

retaining walls.

Table 5.1 — Design Groundwater Levels

- Water Level (m)
Retaining Wall No. Depth Elevation
RW1 3.3 174.7
RW2 0.0 1775
RW3 0.0 180.3
RW4 0.0 180.3
RW5, RW6, RW7, RW8 Varies 181.0
RW9 1.1 185.0
RW10 05 186.5
RW11 0.0 188.6
RW12 55 197.7

5.6 Geotechnical Resistances

For a minimum 1 to 2 m wide wall base founded on very stiff clayey silt to silty clay till, at the founding depths
found in Table 5.2 below, factored geotechnical resistances of 300 kPa at ULS and 200 kPa at SLS (for up to 25
mm settlement) are recommended. The actual width of the wall base for each retaining wall must be determined
by the wall designer taking into account the load demand. The geotechnical bearing resistances for RW5 to RW8
proposed at the Zenway Boulevard are provided in Section 5.12.
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Table 5.2 — Highest Founding Levels of Retaining Walls

Retaining Wall No. ngh[;e:;tl;o(LrJTr]])dmg Foundln(gmflevatlon
RW1 0.8 176.9
RW2 0.8 175.5
RW3 0.9 176.9
RW4 0.7 178.1
RW9 0.8 185.3
RW10 2.5 185.5
RW11 3.0 185.6
RW12 0.8 202.4

The actual founding depth of each retaining wall needs to be determined by the wall designer to satisfy the lateral
stability of the wall.

The geotechnical resistances provided above are for concentric, vertical loads only. In the case of eccentric or
inclined loading, the geotechnical resistances should be modified as indicated in the CHBDC (2014) Clause 6.10.3
and Clause 6.10.4.

5.7 Excavation and Dewatering

All excavations should be carried out in accordance with the requirements of the Occupational Health and Safety
Act (OHSA). For the purposes of the OHSA, the soils within the likely depth of excavation at these sites may be
classed as Type 3 soils for surficial clayey silt, and Type 2 for native stiff to hard silty clay/clayey silt till. The
excavation and backfilling for retaining walls should be carried out in accordance with OPSS 902.

Earth excavations required at these sites will penetrate through the firm to very stiff native silty clay/clayey silt.
The native till may contain cobbles and/or boulders. Temporary shallow excavation through most soils at these
sites may be formed unsupported with side slopes not steeper than 1H: 1V. Flatter slopes may be required at
locations where the soils are less competent or where water seepage affects surficial stability.

Surface runoff and perched groundwater may seep into the excavations during wall construction. The bases of
temporary excavations for wall construction will likely be below the prevailing groundwater level at the location of
retaining walls RW2, RW3, RW4, RW10 and RW11. Given the consistency and relatively low permeability of the
silty clay/clayey silt soils, groundwater control measures such as pumping from filtered sumps may be sufficient
to remove any accumulation of water from the excavation and lower the groundwater table to below the base of
excavation.

The wall construction shall be carried out in the dry. Silty clay to clayey silt till subgrade should be covered as
soon as practical upon exposure and be protected from any disturbances that may weaken the material.

5.8 Subgrade Preparation

After the foundation excavation reaches the design subgrade level, the exposed surface should be inspected to
confirm that the subgrade is suitable and uniformly competent. Any topsoil/organics, disturbed soils, loose/soft
deposits and deleterious materials within the wall footprint must be removed and replaced with suitable earth
material compacted as per OPSS.PROV 501.

Once the subgrade is prepared, the construction traffic and equipment must not travel on the subgrade. It is
recommended that a 100 mm thick layer of mass concrete be placed as soon as practicable to protect the
subgrade. The subgrade preparation should be carried out in the dry.
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The RSS walls, excluding the RSS walls at Zenway, should be founded on a minimum 500 mm thick layer of
bedding material conforming to OPSS Granular A requirements to form a uniform subgrade. Engineered fill placed
under the RSS mass to achieve the design founding level should be compacted to 100% of its SPMDD at a
moisture content within 2% of optimum. The engineered fill layer should extend at least 500 mm beyond the limits
of the RSS mass. Where sub-excavation is required to reach competent bearing stratum, the sub-excavation will
be backfilled with engineered Granular ‘A’ fill compacted to 100% of its SPMDD. All RSS walls addressed in this
report will be constructed with the wall base at or above the ground surface and will not be submerged.

Construction inspection should be carried out during construction by qualified geotechnical personnel.
5.9 Sliding Resistance

The lateral resistance of the Concrete/Gabion wall base against sliding may be computed using an unfactored
friction coefficient of 0.45 for cast-in-place concrete founded on very stiff clayey silt to silty clay till. This value of
friction coefficient is an ultimate value and requires some degree of sliding movement to mobilize fully.

Sliding resistance along the RSS wall base on engineered granular fill may be estimated using an unfactored
ultimate friction coefficient of 0.55.

5.10  Global Stability

The global stability analyses were carried out for three retaining wall locations, RW4, RW10 and RW12. The
results of the analyses can be found in Appendix D. The wall geometries of RW4, RW10 and RW12 were assumed
based on the highway design plan, profile and the proposed wall heights. The results of the analyses indicate that
the global stability of the gravity walls analyzed is satisfactory under both short-term and long-term conditions.

Lateral stability of the retaining walls, including sliding and overturning, must be checked by the wall designer.
511 RSS Walls at Zenway Boulevard
5.11.1 General

At the east approach embankment, the approach fill between approximately Sta. 10+037and 10+209 will be
contained by RSS walls along the north and south shoulders of the Zenway Boulevard from the front face of the
abutment to approximately 170.9 and 167.3 m east of the abutment face, respectively. The RSS wall will be up to
approximately 7.5 m high above the existing ground surface.

At the west approach embankment, the approach fill between approximately Sta. 9+903 and 9+737 will be
contained by RSS walls on both north and south sides and the fill in other sections of the approach embankment
will slope down to the existing ground surface at a 2H:1V side slope. The two RSS walls will be up to 9.1 m in
height above the existing ground surface.

The recommendations for the RSS walls are summarized as follows:
m For RSS walls (RW-5, RW-6, RW-7, RW-8) along the roadway shoulders, due to the varying wall heights,
the following pad thicknesses are recommended:

= A minimum 1.65 m thick engineered granular pad for RSS wall height = 4 m;
= A minimum 1 m thick engineered granular pad for RSS wall height < 4 m;
m A 10H:1V stepped transition should be provided where pad thickness changes.

The base of all RSS walls should be at or below the existing ground surface.

The RSS walls will be designed to “High Performance” and “High Appearance” at this site. To provide acceptable
performance, the entire RSS mass should be founded on competent soils or on engineered granular fill. Uniform
and competent subgrade conditions within the entire footprint of the RSS mass and engineered fill pad will be
critical for long-term performance of the RSS walls.
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The approach embankments/RSS walls up to 7.5 to 9.1 m in height qualify as high fill. To meet MTQO’s
Embankment Settlement Criteria for Design (March 2, 2010) as per PA Schedule 15-2, a waiting period of a
minimum of three months should be allowed after backfilling the structure for embankment settlement to take
place prior to approach slab construction and final paving.

5.11.2 Subgrade Preparation

To provide an acceptable foundation performance, the RSS mass must be founded on competent soils or
engineered fill. The foundation of the entire RSS mass must be considered, i.e. from the face of the wall to the
furthest extent of the reinforcement strip.

The existing soils at the abutments and approach embankments consist of either pavement structure overlying
firm to stiff silty clay fill or topsoil overlying a layer of firm to very stiff clayey silt extending to depths of as much
as 2.2 m. The soils described above are underlain by firm to hard cohesive till.

Topsoil, pavement structure, very soft to firm surficial clayey silt/silty clay, disturbed soils and deleterious materials
within the embankment footprint (and about 500 mm beyond that) should be removed and replaced with suitable
granular material compacted as per OPSS.PROV 501. The exposed subgrade surface should be inspected and
field-tested to confirm that the subgrade is suitable and uniformly competent. The work should be carried out in
accordance with OPSS.PROV 902 and construction should be carried out in the dry. Once the subgrade is
prepared the construction traffic and equipment should not travel on the subgrade.

The engineered granular fill pad will be constructed over the prepared subgrade for the support of RSS walls. The
granular fill should be placed in 150 mm lifts compacted to 100% of its SPMDD at a moisture content within 2%
of optimum. The granular fill should be OPSS Granular A or Granular B Type II.

5.11.3 Geotechnical Resistances

As per MTO RSS Design Guidelines, the minimum soil cover to the underside of the levelling pad shall be at least
800 mm or 40% of the frost depth in the area, whichever is greater. The minimum soil cover to the top of the
levelling pad shall be at least 500 mm.

The RSS walls founded on engineered granular fill pad should be designed for a Factored Bearing Resistance at
ULS of 375 kPa and a Factored Bearing Resistance at SLS of 250 kPa. The resistance values assume that the
RSS wall reinforcement will extend a distance behind the wall face of a minimum 70% of the wall height.

The recommended geotechnical resistances are for vertical concentric loading. The effects of load inclination and
eccentricity need to be considered in accordance with CHBDC (2014).

The RSS mass must be designed against various modes of failure including sliding and overturning. Sliding
resistance along the RSS wall base on engineered granular fill may be estimated using an unfactored ultimate
friction coefficient of 0.55.

The internal stability or structural integrity of the RSS walls should be analyzed by the supplier/designer of the
proprietary product selected for this site.

5.11.4 Global Stability

Global stability analysis was carried out for a critical retaining wall section. The results of the analysis can be
found in Appendix D. The wall geometries were assumed based on the latest GA and RSS layout drawings. The
results of the analyses indicate that the global stability of the RSS walls is satisfactory under both short-term and
long-term conditions.

Lateral stability of the RSS walls, including sliding and overturning, must be checked by the wall designer.
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5.11.5 Predicted Settlement

The foundation settlements resulting from the approach fill/RSS wall loadings were estimated to be in the range
of 30 to 40 mm. Approximately 75 to 85% of which would occur during embankment/RSS wall construction and
within the first two to three months following completion of the embankment/RSS wall construction. A waiting
period of minimum 3 months should be allowed for embankment settlement to take place prior to final paving and
approach slab construction. Settlement rods should be installed at selected approach embankment sections
before construction and monitored during construction to determine the actual timing for pile driving and final
paving.

Embankment settlement due to fill compression is estimated at 0.5% of the fill height for granular fill or earth fill
compacted to 100% of their SPMDD at a moisture content within 2% of optimum. Approximately 50% of the total
fill compression (0.25% of the fill height) will occur during construction and the remaining 50% (~20 to 25mm) will
occur after construction.

Differential settlement of the RSS wall panels (assuming a panel length of 1 m) is not expected to exceed 1/300
(0.33%). The differential settlement tolerance of the RSS walls should be confirmed with the designer/supplier of
the proprietary product selected for this site.
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STATEMENT OF LIMITATIONS AND CONDITIONS

1. STANDARD OF CARE

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction.
No other warranty, expressed or implied, is intended or made.

2. COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a
summary nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between
Thurber and the Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein,
all of which together constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST BE
MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE
TOTHEWHOLE REPORT.

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were described to Thurber by the Client. The
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the
extent that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically
requested by the Client to review and revise the Report in light of such alteration or variation.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client. NO OTHER
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER'S WRITTEN CONSENT AND SUCH
USE SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Ownership in and copyright for the contents
of the Report belong to Thurber. Any use which a third party makes of the Report, is the sole responsibility of such third party. Thurber accepts no
responsibility whatsoever for damages suffered by any third party resulting from use of the Report without Thurber's express written permission.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and
identification of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate
equipment by experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an
inherent risk that some conditions will not be detected and all documents or records summarizing such investigations will be based on
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the points investigated and the
Client and all other persons making use of such documents or records with our express written consent should be aware of this risk and the
Report is delivered subject to the express condition that such risk is accepted by the Client and such other persons. Some conditions are subject
to change over time and those making use of the Report should be aware of this possibility and understand that the Report only presents the
conditions at the sampled points at the time of sampling. If special concerns exist, or the Client has special considerations or requirements, the
Client should disclose them so that additional or special investigations may be undertaken which would not otherwise be within the scope of
investigations made for the purposes of the Report.

b)  Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in
evidence at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations,
information and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any
deficiency, misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts
of the Client or other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and
instructions and is not required to carry out investigations to determine the truth or accuracy of such representations, information and instructions.

c) Design Services: The Report may form part of design and construction documents for information purposes even though it may have been issued
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction
to confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report's recommendations and the
final design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts.

d) Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those
interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance,
in accordance with the requirements of many regulatory authorities.

6. RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the
potential to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the
escape, release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and
accurately identified to Thurber by the Client prior to the commencement of Thurber’s professional services.

7. INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on Thurber's interpretation of conditions revealed through limited investigation
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in
the Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land.
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Appendix A

Record of Borehole Sheets — Current Investigation



SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

1. TEXTURAL CLASSIFICATION OF SOILS
CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 to 200mm same
Gravel 4.75 to 75mm 510 75mm
Sand 0.075 to 4.75mm Not visible particles to 5mm
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
2. 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) 20 to 35%
And (e.g. sand and gravel) 35 to 50%
3. 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 2to4
Firm 251050 4108
Stiff 50 to 100 81015
Very Stiff 100 to 200 15 to 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
4. TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 410 10
Compact 10 to 30
Dense 30 to 50
Very Dense Greater than 50
5. 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
Cpen Shear Strength Determination by Pocket Penetrometer
1) 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.
2 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 Wi <50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < WL <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 LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

Fresh (FR)
Fresh Jointed (FJ)

Slightly Weathered
(SW)

Moderately Weathered

(Mw)

Highly Weathered
(HW)

Completely Weathered

(CW)

No visible signs of weathering.

Weathering limited to the surface of major

discontinuities.

Penetrative weathering developed on open discontinuity
surfaces, but only slight weathering of rock material.

Weathering extends throughout the rock mass, but the

rock material is not friable.

Weathering extends throughout the rock mass and the

rock is partly friable.

Rock is wholly decomposed and in a friable condition,
but the rock texture and structure are preserved. .

SYMBOLS

i

CLAYSTONE

SILTSTONE

SANDSTONE

COAL

Bedrock (general)

DISCONTINUITY SPACING

Bedding

Very thickly bedded
Thickly bedded
Medium bedded
Thinly bedded

Very thinly bedded
Laminated

Thinly Laminated

Bedding Plane Spacing

Greater than 2m
0.6 to 2m
0.2t00.6m
60mm to 0.2m
20 to 60mm

6 to 20mm

Less than 6mm

TERMS

Total Core Recovery:
(TCR)

Solid Core Recovery:
(SCR)

Rock Quality
Designation:

(RQD)

Uniaxial Compressive
Strength (UCS)

Fracture Index:

(F1)

Core recovered as a percentage
of total core run length.

Percent Ratio of solid core of
full cylindrical shape
recovered. Expressed with
respect to the total length of
core run.

Total length of sound core
recovered in pieces 0.1m in
length or larger as a percentage
of total core run length.

Axial stress required to break
the specimen

Frequency of natural fractures
per 0.3m of core run.

STRENGTH CLASSIFICATION

Rock
Strength

Extremely
Strong

Very Strong

Strong

Medium
Strong

Weak

Very Weak

Extremely

Weak
(Rock)

Approximate Uniaxial
Compressive Strength

(MPa) (psi)
Greater than  Greater than
250 36,000
100-250 15,000 to
36,000
50-100 7,500 to
15,000
25.0t050.0 3,500to
7,500
5.0t0 25.0 750 to 3,500
1.0to 5.0 150 to 750
0.25t01.0 35 to 150

Field Estimation
of Hardness*

Specimen can only
be chipped with a
geological hammer

Requires many
blows of geological
hammer to break

Requires more than
one blow of
geological hammer
to break

Breaks under
single blow of
geological
hammer.

Can be peeled by a
pocket knife with
difficulty

Can be peeled by a
pocket knife,
crumbles under
firm blows of
geological pick.
Indented by
thumbnail

THURBER



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity 10

(%) STRAIN AT FAILURE

THURBER
RECORD OF BOREHOLE No HM 17-07 10F 2 METRIC
W.P. LOCATION N 4 846 561.8 E 294 130.7 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY ___ AN
DATUM _Geodetic DATE 2017.07.18 - 2017.07.18 CHECKED BY ME
DYNAMIC CONE PENETRATION
w =z & PLASTIC LiQuID =
£z 9] LT MOISTURE mr| £ 5 &
= o |<8| o 20 40 60 80 100 CONTENT z 9
Sle w =2 z T e e wp w we| 32 | GRANSIZE
ELEV o|lm| # o2 125 © |SHEARSTRENGTH kPa [ N DISTRIBUTION
DESCRIPTION sls| > | £ |15z| &
DEPTH <|3| F | 5 |38]| £ |© UNCONFINED  + FIELD VANE Y %)
sl = Z [£°| I |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
178.0 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
0.0 Clayey SILT, trace sand, trace gravel,
trace organics (rootlets) 1 ss 10 q
Stiff
Brown
177.2 Moist
0.8 Clayey SILT to Silty CLAY, trace to | .
i | 77
some sand, trace gravel, occasional g - ss 24 °
cobbles -
Very Stiff to Hard 0
Brown to Grey |
Moist 9
(TILL) vl
L] 3| ss | 44 o
1 12 176
(gl 4| ss | 30 oH—
1, 175
5| ss | 40 o
iP5
1 174
1
1 q
1916 | ss | 117 o
i 173
A
7
172.3] q
5.6 SAND, some silt to silty, trace to °.
some clay, some gravel L N
Very Dense . 172
Brown to Grey .0
Moist I SS 50/ [}
(TILL) o 0.075 14 68 13 5
.0
L AvA 171
. o.
0
.. | 8 | SS | 50/ °
©
- 0.075 170
)
. o
-0 169
168.8] i
9.1 END OF BOREHOLE AT 9.1m.
BOREHOLE CAVED TO 6.7m AND
WATER LEVEL AT 7.0m BELOW
GROUND SURFACE.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
Continued Next Page 20
+3 % 3. Numbers refer to 15$_5




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No HM 17-07 20F 2 METRIC
W.P. LOCATION N 4 846 561.8 E 294 130.7 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2017.07.18 - 2017.07.18 CHECKED BY___ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiID = T
= o |<3| 8 20 40 60 80 100 [T convenr MT| SO &
Sle w szl z L1 wp w w | 3Z | GrRANSIZE
ELEV 8| g | 3 [25]| & [SHEARSTRENGTHKPa . = | DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5|38 < | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page -« 20 40 60 80 100 20 40 €0 k\/m3 |GR SA sI cL
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptebion ER

Ontario

THURBER
RECORD OF BOREHOLE No HM 17-08 1 OF 2 METRIC
W.P. LOCATION N 4 846 739.3 E 294 104.7 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2107.07.15 - 2017.07.15 CHECKEDBY___ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenwr MT| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o o 2 g = 8 SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5(38 < | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
177.7 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
00|  TOPSOIL: (150mm) =3
02 Clayey SILT, trace sand, trace gravel, 1 SS 12 o
trace organics (rootlets)
Stiff
176.9 Brown 177
0.8 Moist 4 |
ClayeySILT to Silty CLAY, trace 7192 | ss | 33 o
sand, trace gravel, occasional cobbles ’6
Hard )
Brown to Grey 4
Moist y 1 176
(TILL) Ml 3| ss| 3 °
g
14
4| ss | 40 o
0 175
4
1 14
5| SS | 60
0 H—
¥ 174
4
b7l
1 AVA
g
1 173
9
171] 6 | ss | 61 o
A
A
172
¢f
114
g
M 7| ss | a1
}? .
11 171
4
4
1 14
170.1 7
76 Silty SAND, some clay, trace to some o 170
gravel 198 | ss | 48 o
Dense
Grey R
Moist to Wet .
(TILL) o
4
169
g
168.5 B
9.1 END OF BOREHOLE AT 9.1m.
BOREHOLE CAVED TO 6.4m AND
WATER LEVEL AT 4.3m BELOW
GROUND SURFACE.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND

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



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No HM 17-08 20F 2 METRIC
W.P. LOCATION N 4 846 739.3 E 294 104.7 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2107.07.15 - 2017.07.15 CHECKED BY___ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiID = T
= n |<3| 8 20 40 60 80 100 [T contenwr MT| SO &
Sle w szl z L1 wp w w | 3Z | GrRANSIZE
ELEV 8| g | 3 [25]| & [SHEARSTRENGTHKPa . = | DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5(38 < | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
Continued From Previous Page -« 20 40 60 80 100 20 40 €0 k\/m3 |GR SA sI cL
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
V Transportation

Ontario

THURBER
RECORD OF BOREHOLE No TS 17-15 10F 1 METRIC
W.P. LOCATION N 4 846 871.8 E 294 062.8 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.19 - 2017.07.19 CHECKED BY ME
SOIL PROFILE SAMPLES | o w o[BS SO SENETRATION
w P4 a pLasTIc  NATURAL LiQuID = REMARKS
= o MOISTURE [
= n |<3| 8 20 40 60 80 100 [T conenwr MT| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV o |lm| ¥ 12538 O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz E O DISTRIBUTION
DEPTH é s - > 8 1) <>( O UNCONFINED + FIELD VANE v (%)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
176.3 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Clayey SILT, trace gravel, organics
Stiff 1 SS 12 176 =
Brown
Moist
175.5
0.8 Clayey SILT to Silty CLAY, trace to |
some sand, trace gravel, occasional rq - ss 28 °
cobbles E
Very Stiff to Hard .6 175
Brown to Grey
Moist Q
(TILL) 1
A1 3 SS 53 o 5 27 39 29
7
4 174
117 4 SS 50/ [¢]
0 n.n 1~
4
o 5 | ss | 61 173 5
Pz
Vil
g 172
6| ss o
A
it 171
0
(s
g
117 1] ss| 50 170
. [}
/? B
169.6! f
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE DRY UPON
COMPLETION.
Well installation consists of 25mm
diameter Schedule 40 PVC pipe with a
1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.10.25 1.1 175.2

+

LY

3.

Numbers refer to
Sensitivity

20
15$g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No TS 17-16 1 OF 1 METRIC
W.P. LOCATION N 4 846 954.0 E 294 083.3 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2017.07.14 - 2017.07.14 CHECKEDBY___ ME
DYNAMIC CONE PENETRATION
o) g & PLASTIC o crire MU f [
= n |<3| 8 20 40 60 80 100 [T contenwr MT| SO &
Sle w szl z L1 wp w w | 3Z | GrRANSIZE
ELEV lg| ¢ | 2 [25]| 2 [SHEARSTRENGTHkPa D = | pisTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5(38 < | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
177.5 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
0.0 Clayey SILT, trace gravel
Very Stiff 1 ss 29 °
Brown
Moist 177
176.7
0.8 Clayey SILT, trace to some sand, |
trace gravel, occasional cobbles rq - ss 48 °
Hard |
Brown to Grey .6
Moist
(TILL) 9 176
4] 3 | ss | 101 o
g
F1
4 4 | ss | s0/ s o
| 0.075 °
4
4
5 | ss | 50/ o
0.050
9
1 174
P
A
g
173
6 | SS | 76/ o
0.175
ot
9 172
¢f
g
N7 | ss |13 TN
%8 171
4
1
169.9 o 170
7.6 END OF BOREHOLE AT 7.6m.
BOREHOLE CAVED TO 4.9m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptebion ER

Ontario

THURBER
RECORD OF BOREHOLE No RW7 17-01 1 OF 1 METRIC
W.P. LOCATION N 4 847 752.3 E 293 926.6 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.11 - 2017.07.11 CHECKEDBY___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenwr MT| SO &
Sle u 1=l z ! —— ! ! wp w we | 2 | GrANSIZE
ELEV & o o 2 % = 8 SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5(38 £ | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
180.3 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
00| TOPSOIL: (150mm) —
02 Clayey SILT to Silty CLAY, trace 1 SS 13 180 ©
sand, trace gravel, organics
Stiff
179.5 Brown
0.8 Moist 4 |
Clayey SILT to Silty CLAY, trace 719 2| ss | 29 o
sand, trace gravel )% -
Very Stiff to Hard ] 179
Brown 4
Moist y 1
(TILL) Ml 3| ss| 45 o
g
4 178
14
!2 4 | ss | 104 o
()
114
s |ss| 7o 177 5
P
4
A
4 176
9
171] 6 | ss | 52 o
ot
it 175
b
¢f
114
g
; 174
4] 7| ss | 4 e 0 0 61 39
1h
4
()
1 |4 173
7
i 8| ss | o
172.1 )
82 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.08.09 0.5 179.8
2017.10.25 0.9 179.4

3 3. Numbers refer to 2
X Sensitivity 15$g5 (%) STRAIN AT FAILURE



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 10/18/18

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No RW7 17-02 10F1 METRIC
W.P. LOCATION N 4847 639.7 E 293 977.0 ORIGINATED BY KK
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2017.07.28 - 2017.07.28 CHECKED BY. ME
DYNAMIC CONE PENETRATION
© { = REMARKS
[t %) 6 PLASTIC MOISTURE LiQuID = T
= o |23| 8 20 40 60 80 100 [T convenwr M| SO &
Sle w2l z T e e wp w we| 32 | crANSIZE
ELEV & @ o 2 g a 8 SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION S22 =2 | £ |52Z| 5 |o UNCONFINED  + FIELD VANE .
x| 2 - o9l > Y (%)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
179.6 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Clayey SILT, trace sand, trace gravel
Stiff 1] ss | 13 o
Brown
179.0 Moist ’ 179
0.6 Clayey SILT, trace sand, trace gravel 14
Very Stiff to Hard |
Brown 4] 2| ss | 29 °
Moist e
(TILL)
4
) 178
1ol s | ss | 67 o
177.4 Ir:d
22 Clayey SILT to Silty CLAY 4
Hard ] 4| ss | 100/ o
Brown to Grey 0y 0.125 177
Moist J%
(TILL)
/¢
] 5 | ss | 1000 o
] 0 0 75 25
1 12 0275
iy 176
1%
9,
175
| 9 6 | SS | 43 q
P
b7
1, 174
1q
b
714 7| ss | 60 q
7 173
)
¢
i 172
14| 8 | ss | 70 )
171.4 izl
82 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.08.09 14 178.2
2017.10.25 32 176.4
+ 3’ x 3. Numbers refer to 15$_5

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 11/29/17

(%) Mptehion ER

Ontario

THURBER
RECORD OF BOREHOLE No STM 17-06 1 OF 2 METRIC
W.P. LOCATION N 4 847 714.8 E 293 948.7 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY ___ AN
DATUM _Geodetic DATE 2017.07.11 - 2017.07.11 CHECKED BY. ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiID = T
= o |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle o = - T e e wp w wo| 32 | GRANSIZE
ELEV & o o 2 g = g SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5|38 < | O UNCONFINED  + FIELD VANE Y %)
= Z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
180.0 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| TOPSOIL: (200mm) =
0.2 Clayey SILT to Silty CLAY, trace 1 8s | 10 b
sand, trace gravel, trace organics
(rootlets)
Stiff
Brown
H (o]
Moist 2 | ss 12 179 o
178.5
1.5 Clayey SILT to Silty CLAY, trace to |
some sand, trace gravel, occasional 19 3 ss 24 °
cobble E N
Hard J 6 178
Brown to Grey I
Moist Q7
(TILL) 14 4 | ss | 100 b
i’ 0.150
Vg 177
[ A4
)] 5 | ss | 114 o 0 4 78 18
19/
| 14
176
B4
P
1 g
Y ,ﬁ 6 | SS | 103 o
s 175
dKe
b
%8
174 174
)
71 ss | 87 b
/¢
19 173
A%l
1%
9] 8| ss | 48 172 H—
| 14
B4
Pz
| V14
17 171
1 d
144 9| ss | 57
1
Continued Next Page 20
+ 3 % 3. Numbers refer to 15¢_5

Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 11/29/17

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No STM 17-06 20F 2 METRIC
W.P. LOCATION N 4 847 714.8 E 293 948.7 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.11 - 2017.07.11 CHECKED BY ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 18| 4| 3|25 & [SHEARSTRENGTHKPa rP_ 5" 2 | DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Clayey SILT to Silty CLAY, trace to 14 |
some sand, trace gravel, occasional b
cobble E
Hard 6
Brown
Moist Q
(TILL) 14 10| ss | & 169 Q
’
0|
A 168
1
Some weathered shale fragments §
1 SS 100/ o
167.4 ) 0.150
126 END OF BOREHOLE AT 12.6m.
BOREHOLE DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
V Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No STM 17-07 10F 2 METRIC
W.P. LOCATION N 4 847 740.7 E 293 977.3 ORIGINATED BY _KK
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.28 - 2017.07.28 CHECKED BY ME
DYNAMIC CONE PENETRATION
w P4 a PLASTIC e tauo | ':E
= w |22 8 20 40 60 80 100 [T conewr M| O &
9| e T we w w | 5 | cransize
ELEV & o E 21 2_5 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5(38 £ | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
178.8 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Silty CLAY, trace sand, trace gravel,
trgce organics (rootlets) 1 ss o °
Stiff
Brown
178.1 Moist /1
07 ¥ 178
Clayey SILT to silty CLAY, trace to 1
some sand, trace gravel, occasional T 2 ss 35 °
cobble )
Hard |
Brown to Grey /s
Moist e
TILL )y
(TILL) M| 3| ss | 100 177 9l
7 0.275
14 4 | SS | 100/ o
4 0.125
1 176
9 /]
9 5| ss | 95 o
Pz
| 175
174.7 .0
4.1 Clayey SILT, trace sand
Hard
Grey
Moist
6 SS 41 174 o
173
7 SS 44 —
172
171
8 SS 63 [e
170.1
8.7 Clayey SILT to Silty CLAY, some 1 170
sand, trace gravel b
Hard |
Grey 6
Moist
(TILL) ajf 9| ss | 73 o
M 169
u
Continued Next Page 20
+ 3 %3, Numbers refer to 15$5
’ . 10 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptebion ER

Ontario

THURBER
RECORD OF BOREHOLE No STM 17-07 20F 2 METRIC
W.P. LOCATION N 4 847 740.7 E 293 977.3 ORIGINATED BY _KK
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2017.07.28 - 2017.07.28 CHECKED BY___ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T contenwr MT| SO &
Sle w szl z L1 wp w w | 3Z | GrRANSIZE
ELEV Lla| @ 2 |2a]| 2 |SHEARSTRENGTHkPa e e = | pisTRIBUTION
DEPTH DESCRIPTION '&'z S| 5| 5(38 < | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sl CL
-
ot
0
a1 10| ss | 100/ | 68
1 0.100]
’
14
| 167
4
166.5 9 T SS 1007 2 - o
12.3|  END OF BOREHOLE AT 12.3m. 0.075

Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS

DATE DEPTH(m) ELEV.(m)
2017.08.09 0.4 1784
2017.10.25 06 179.4

"-" Above ground surface

3 3. Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No HM 17-12 1 OF 1 METRIC
W.P. LOCATION N 4 847 352.9 E 294 059.2 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.13 - 2017.07.13 CHECKEDBY___ME
DYNAMIC CONE PENETRATION
@ = e a = REMARKS
(=) 6 Em_rﬂ MOISTURE L'U;ﬁ - I &
= o |8 @ 20 40 60 80 100 CONTENT 50
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o o 2 g = g SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5(38 < | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
177.7 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
0.0 SAND and GRAVEL, some silt, trace
Eljg; :ace organics (rootlets) 1 ss 8 °
Brown
176.9 Moist 177
0.8 (FILL) P
ClayeySILT to Silty CLAY, some M 5 | ss | e o
sand, trace gravel, occasional cobbles E
Hard ,6
Brown
Moist Q
(TILL) 11 176
]3| ss | 125 o
g
1711 4 | ss | s0/ o
0, 0075 175
4
Cobbles
o 5 | SS | 146 o
14 174,
b7l
g
/ f 173
171] 6 | ss | 80 o
A
A
7. 172
g
; 7| ss | s8 °
1 171
4
1
9 170
(| 8 | ss | 104 o
) n.')q5_
b7l
169.1
85 END OF BOREHOLE AT 8.5m.
BOREHOLE CAVED TO 5.8m AND
DRY UPON COMPLETION OF
DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3 Numbers refer to 2
+ULXT 15$g5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 11/29/17

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No HM 17-11 10F 1 METRIC
W.P. LOCATION N 4 847 199.6 E 294 049.8 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY ___ AN
DATUM _Geodetic DATE 2017.07.13 - 2017.07.13 CHECKED BY ME
DYNAMIC CONE PENETRATION
< PLASTIC LiQuID
= % O LIMIT MOISTURE wr| EF &
= o |<8| o 20 40 60 80 100 CONTENT z9
2lel L | 83| 2 ] wp w w | 5 | cransize
ELEV DESCRIPTION & ol a 2 2 & g SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH < Sl 7|3 38 < | © UNCONFINED  + FIELD VANE Y %)
= Z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
177.6 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Clayey SILT, trace sand, trace gravel,
trace organics (rootlets) 1 ss 12 °
Stiff
Brown
176.9 Moist 1
0.8 \(FILL) 14
Clayey SILT to Silty CLAY, trace to g - ss 65 °
some sand, trace gravel E
Hard I ,5
Brown |
Moist 9 176
(TILL) vl
117 3 SS 98 [o]
iV
1 0 4 SS 64 175 o
1o
9 5 SS 41 Q| 0 0 72 28
4 174
%
1 q
(B% 173
J 9 6 SS 79 o
A
7
172
s
i
Ul 7| ss | 52 o
| A 171
%
19
14 170
U s | ss | 45 b
)
19 169
iaf
168.5] A
9.1 END OF BOREHOLE AT 9.1m.
BOREHOLE CAVED TO 6.2m AND
DRY.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
+3 x3. Numbers refer to 15$_5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 11/29/17

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No HM 17-12 10F1 METRIC
W.P. LOCATION N 4 847 352.9 E 294 059.2 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.13 - 2017.07.13 CHECKED BY ME
DYNAMIC CONE PENETRATION
(=) 6 { PLASTIC e vaup [
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV o |lmn| B o125 O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz E O DISTRIBUTION
DEPTH é S - > 8 1) <>( O UNCONFINED + FIELD VANE v (%)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
177.7 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 SAND and GRAVEL, some silt, trace
Eljg; l;race organics (rootlets) 1 ss 8 °
Brown
176.9 Moist 177,
0.8 \(FILL) P
ClayeySILT to Silty CLAY, some Mo | ss | e o
sand, trace gravel, occasional cobbles E
Hard ,6
Brown
Moist 9
(TILL) 1 176
A 3 SS 125 o
7
117 4 SS 50/ [e)
0 0-075 175
%,
Cobbles
9 5 SS 146 [e]
14 174,
Vil
q
/ f 173
11] 6 SS 80 oH
A
0
1. 172
g
; 7| ss | 58 o
A 171
4
4
9 170
| 8 SS 104/ [e)
) n.')q5_
o
169.1
85 END OF BOREHOLE AT 8.5m.
BOREHOLE CAVED TO 5.8m AND
DRY UPON COMPLETION OF
DRILLING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No HM 17-13 10F1 METRIC
W.P. LOCATION N 4 847 504.2 E 294 029.6 ORIGINATED BY _CAR
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2017.07.04 - 2017.07.04 CHECKED BY ME
SOIL PROFILE SAMPLES | o w o[BS SR SENETRATION
w =z & pLasTIc  NATURAL LiQuID = REMARKS
= 2 MOISTURE - I
= o |22| 9 20 40 60 80 100 ™7  cowenr MT[ 5O &
Sle w szl z L1 wp w we| 32 | crANSIZE
ELEV o |lm| ¥ 1258 O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz E O DISTRIBUTION
DEPTH S[3] | > [38]| £ [0 UNCONFINED  + FIELD VANE Y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATERCONTENT (%)
177.8 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
8 ‘1’ ASPHALT: (100mm)
Clayey SILT, some sand, trace gravel
Stiff 1 SS 14 (]
Brown
Moist
177
176.9 (FILL) X °
09 A1l 2| ss | 36
Clayey SILT to Silty CLAY, some 7 o
sand, trace gravel 6
Hard )
Brown to Grey 78
Moist Y1l 3| ss 87 176 o)
(TILL) 1,
g
14 4| ss | 70 o | |
0, 175
%,
5 SS 79 o
7
| 174
1
4
y 173
9 6 SS 100 o
A
0
172
4
? 7 SS 62 [¢]
d 171
4
%,
170.2]
76 Sandy SILT, some clay, trace gravel Q| 170
Dense 1198 | ss | 38 o 0 25 46 20
Dark Brown E
169.6! Moist 19
8.2 (TILL)
END OF BOREHOLE AT 8.2m.
BOREHOLE CAVED TO 6.1m,
BACKFILLED WITH BENTONITE
HOLEPLUG AND CUTTINGS TO
SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptebion ER

Ontario

THURBER
RECORD OF BOREHOLE No STM 17-11 10F 1 METRIC
W.P. LOCATION N 4 847 547.8 E 294 099.3 ORIGINATED BY _OA
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.18 - 2017.07.18 CHECKED BY ME
DYNAMIC CONE PENETRATION
w P4 & PLASTIC LiQuID =
> 2 o Lt MOISTURE | B T &
5 » <§c |l » 20 40 60 80 100 CONTENT Z Q9
el 4 = z : . L L L wp w we | 2 g GRAIN SIZE
ELEV Slm| ¥ | 2 25| © |SHEARSTRENGTH kPa
DESCRIPTION =l = & < zZz E O DISTRIBUTION
DEPTH § S| £ > 8 5 <>x: O UNCONFINED + FIELD VANE v (%)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
177.5 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 Gravelly SAND
Compact 1| ss | 14 o
Grey
Moist 177
176.7 (FILL)
0.8 Clayey SILT, some sand, some gravel
Stiff 2| ss| 1 o
Brown
Moist
176.0] 176
1.5 Clayey SILT to Silty CLAY, trace sand 4
Very Stiff to Stiff 74 3 ss 15 o
Grey /
Moist 6
(TILL)
4
114 175
e 4 SS 23 4 0 0 68 32
g
14
5 SS 23 o]
.0~ 174
()
| 14
7
g 173
i«
Ble|ss| 16 o
q
9 172
A
4
0
7 SS 14 [
d 171
170.8]
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE DRY UPON
COMPLETION.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

3 3. Numbers refer to 2
X Sensitivity 15$g5 (%) STRAIN AT FAILURE



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No RWZB 17-02 10F2 METRIC
W.P. LOCATION N 4 848 468.4 E 293 834.0 ORIGINATED BY _OA
HWY 427 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY ___ AN
DATUM _Geodetic DATE 2017.07.17 - 2017.07.17 CHECKED BY ME
DYNAMIC CONE PENETRATION
w P & PLASTIC LiQuID =
=z 8} LIMIT MOISTURE wr| E & &
= o |<8| o 20 40 60 80 100 CONTENT z9
2lel L | 83| 2 ] wp w w | 5 | cransize
ELEV & o | & 2 2 & g SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5|38 < | O UNCONFINED  + FIELD VANE Y %)
= Z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
184.9 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
&g TOPSOIL: (50mm)
Silty CLAY, trace sand, trace gravel, 1 SS 9 o
trace topsoil and grass
Firm
184.1 Brown K
0.8 \Moist / 4 | 184
(FILL) g 2| ss | 15 o
Clayey SILT to Silty CLAY, sandy, 4
trace gravel q
Very Stiff to Firm 4
Brown A 1
Moist ’
1] 3 SS 22 0 18 37 45
(TILL) g 183 fe-
| A4
14 4| ss | 26 °
1 182
14
5| ss| 2 o
iP5
Aé 181
%
1 q
Becoming grey ’ 9
111) 6 | ss 7 180 Q
A
7
s
V14 179
iV
Ul 7| ss | 18 o
| A4
4 178
13
14
17
A1 8| ss | 45 177 o
Hard 4
)
1 q
9 176
175.7 d
9.2 END OF BOREHOLE AT 9.2m. 0.025
BOREHOLE DRY UPON ’
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
Continued Next Page 20
+3 % 3. Numbers refer to 15$_5

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No RWZB 17-02 20F2 METRIC
W.P. LOCATION N 4 848 468.4 E 293 834.0 ORIGINATED BY OA
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.17 - 2017.07.17 CHECKED BY___ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 8| g | 3 [25| & [SHEARSTRENGTHKPa . = | DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page -« 20 40 60 80 100 20 40 €0 k\/m3 |GR SA sI cL
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptehion ER

Ontario

THURBER
RECORD OF BOREHOLE No RWZB 17-03 10F2 METRIC
W.P. LOCATION N 4 848 445.1 E 293 856.9 ORIGINATED BY OA
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.17 - 2017.07.17 CHECKEDBY___ ME
SOIL PROFILE SAMPLES | o w B SO SENETRATION
weg,l| < { pLastic  NATURAL o jquip [ = REMARKS
> o MOISTURE [
= o |<8| & 20 40 60 80 100 LT content  UMTf S O &
Sl w szl z L wp w w | 54 | cransizE
ELEV o lm| @ 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION (S| & = |(z2]| E ——0—— DISTRIBUTION
DEPTH HNERRE > | 38| < |© UNCONFINED  + FIELD VANE ¥ %)
sl = Z [£°]| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
184.1 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 |GR SA sl CL
8 ‘1’ ASPHALT: (100mm) 184
Gravelly SAND, some silt 1 SS 20 o
Compact
183.4 Grey
0.7 Moist
(FILL)
Silty CLAY, some gravel, trace sand 2 | 8S 7 183 o]
Firm
182.7 Brown
1.4 Moist
(FILL)
Silty CLAY, trace sand, trace gravel 3 | SS 16 o
Stiff
181.9 Brown f 182
22 Wet ;7
Clayey SILT to Silty CLAY, sandy, g }
trace gravel p 4 SS 8 e+
Stiff to Hard
Grey
Moist 1 Z 181
(TILL) A
})/ 5| ss| 8 °
1]
A
A 180
1]
6 | ss | 7 q
4 179
4
7%
4|
9
/] 178
A
§ 71 ss | 18 o
:/V
177
1]
1A
%
%
11 8 | ss | 37 +—
3 176
%
175.4 4]
8.7 SILT, some sand
Very Dense
Grey 175
Wet
1747 9 | ss | 50/ o
94| END OF BOREHOLE AT 9.4m. 0125
WATER LEVEL AT 3.0m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND

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



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No RWZB 17-03 20F2 METRIC
W.P. LOCATION N 4 848 445.1 E 293 856.9 ORIGINATED BY OA
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.17 - 2017.07.17 CHECKED BY___ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 8| g | 3 [25| & [SHEARSTRENGTHKPa . = | DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page -« 20 40 60 80 100 20 40 €0 k\/m3 |GR SA sI cL
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario THURBER
RECORD OF BOREHOLE No RWZB 17-04 10F2 METRIC
W.P. LOCATION N 4 848 475.0 E 294 005.4 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.03 - 2017.07.03 CHECKED BY. ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o o 2 g = g SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
181.9 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
0.0 ASPHALT: (150mm)
0.2
SAND, some gravel 1 Gs L
Brown
181.2 Moist
0.7 (FILL)
Silty CLAY, some sand, trace gravel 181
Stiff 2| ss | 14 o
Brown
180.5 Moist
14 (FILL) P
Clayey SILT to Silty CLAY, sandy, ¥4
trace gravel - 3 SS 13 180 +— 0 18 41 41
Stiff to Hard 6
Grey
Moist 9
(TILL) 114
111 4 | ss | 10 9
Occasional brown sand seams 9
Grey 1
kg 179
1
0| 5 | ss 8 o
Y
1 14
178
7
&
4
b
1l e | ss | 11 177 =
g
Y
%8
bl 176
A
a7 | ss | 30 o
114
z 175
14
4
1
1 8 | ss | 19 174 d=
P
4
W 173
q
14 9| ss| 15 o
172.1 1
9.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
+3 X3' Numbers refer to 15$5
" Sensitivity 7" (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No RWZB 17-04 20F2 METRIC
W.P. LOCATION N 4 848 475.0 E 294 005.4 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.03 - 2017.07.03 CHECKED BY___ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 8| g | 3 [25| & [SHEARSTRENGTHKPa P " = | DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page -« 20 40 60 80 100 20 40 €0 k\/m3 |GR SA sI cL
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 1.0m, THEN CEMENT
TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No RWZB 17-05 10F1 METRIC
W.P. LOCATION N 4 848 503.8 E 294 041.6 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.03 - 2017.07.03 CHECKEDBY___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o o 2 g = g SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
182.4 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
0.0 ASPHALT: (150mm)
02 SAND, trace gravel ] Gs "
Brown 182
181.7 Moist
07 (FILL)
Silty CLAY, sandy, trace gravel
Stiff to Firm 1 SS 1 o
Brown to Grey
181.0 Moist X 181
14 (FILL) 4
Clayey SILT to Silty CLAY, sandy, ¥4
trace gravel - 2 SS 4 o
Stiff to Very Stiff 6
Grey
Moist 9
(TILL) 14 180,
1] 3|ss| 7 o
g
14
0] 4| ss | 10 179 o 3 23 44 30
Y
114
7
<a 178
4
)
15| ss | 10 o
g
1 177
9
21
e
b
A1l 6 | ss | 14 176 4—1
114
g
14
175
0
1
1] 7 | ss | 26 o
114
174.2
82 END OF BOREHOLE AT 8.2m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 1.0m, THEN CEMENT
TO SURFACE.
3 3 Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity 10

THURBER
RECORD OF BOREHOLE No UC 17-07 10F 1 METRIC
W.P. LOCATION N 4 848 440.0 E 293 657.4 ORIGINATED BY _ES
HWY 427 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY ___ AN
DATUM _Geodetic DATE 2017.06.19 - 2017.06.19 CHECKED BY ME
DYNAMIC CONE PENETRATION
(=) 6 { PLASTIC e vaup [
5 o |<3| 8 20 40 60 80 100 [T conenr M| SO &
21El w | Y [ZE]| 3 N —— wp w w | 54 [ cransize
ELEV DESCRIPTION & 2| o 2 2 = g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH <|3| F | 5 |38]| £ |© UNCONFINED  + FIELD VANE Y %)
= Z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
188.5 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
88\ TOPSOIL: (75mm) 7]
Clayey SILT, some sand, trace 1 SS 1 q
gravel, trace organics 188
Stiff
Brown
187.6 Moist 4 A
0.9 ¥:
Clayey SILT to Silty CLAY, sandy, ] ‘é 2 SS 18 o
trace gravel, occasional oxide stains 1
Firm to Hard 07
Brown to Grey a 187
Moist 7y
(TILL) 14 3 | ss | 19 o
iV
,e f 5
141 4| ss | 25 i oH—
%
(52
14
5 SS 22 [¢]
9 185
Becoming grey )
4
' 114
%
1 d 184
gl 6| ss| 7 of
A
iy 183
(s
‘ 9 7| ss | 27 o
A 182
%
(52
1A 181
9
14 8 SS | 100/ o
1804 0275 o4 9 22 46 23
8.1 END OF BOREHOLE AT 8.1m.
BOREHOLE DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
20
+3 % 3. Numbers refer to 15$_5

(%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptehion ER

Ontario

THURBER
RECORD OF BOREHOLE No UC 17-08 10F 1 METRIC
W.P. LOCATION N 4 848 449.6 E 293 702.2 ORIGINATED BY _ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.19 - 2017.06.19 CHECKED BY ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuID = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o | B 2 25 g SHEAR STRENGTH kPa _—— DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
188.6 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-? TOPSOIL: (125mm) =
’ Clayey SILT, some sand, trace 1 SS 10 ]
gravel, roots and rootlets
Stiff 188
187.8! Dark Brown %
08 Moist Pzl
Clayey SILT to Silty CLAY, some 14 2 SS 17 o)
sand to sandy, trace gravel, occasional 6
oxide stains ¢
Stiff to Hard
Brown 9, 187
Moist 14
A1 3 SS 20 k— 6 18 39 37
(TILL) /
7
4
’ 4 SS 20 186 =
g
%
Occasional sand seam 1 14
g 5 SS 27
1] 185
P
4
Vi
q
- 184
9 6 SS 22 [¢]
=t
4
0
183
ge
|14
g
N7 |ss| 1 o
g 182
g
%
| 1A
0 181
4 8 SS 42 (o)
4
180.4/ |
8.2 END OF BOREHOLE AT 8.2m.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.07.07 Dry -
2017.10.24 4.5 184.1

3 3. Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No UC 17-09 1 0F 1 METRIC
W.P. LOCATION N 4 848 460.6 E 293 751.6 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.19 - 2017.06.19 CHECKEDBY___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o o 2 g = 8 SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
187.6 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
00l TOPSOIL: (100mm) —
0.1 - o|
Clayey SILT, some sand, trace 1 SS 19
gravel, trace organics o
Very Stiff 187,
Brown
186.6 "g?l'_sl_' °
1ol (L) Tl 2| ss| 2
ClayeySILT to Silty CLAY, sandy, L g
trace gravel N
Stiff to Very Stiff A
Brown to Mottled Brown/Grey 186
Moist 91 3| ss | 25 o
(TILL) ]
114
Z
AU 4| ss | 29 185, =
Occasional oxidize stains 714
4
9
114 5 | ss | 19 b
jy 184
P
4
b7l
q 183
14
Ml 6| ss | 11 loj—1 6 26 37 31
Y,
%8
e
! 182
b
¢
114
g 7| ss | 10
1 181
}? .
14
4
9
180
9 8 | ss | 29 o
179.4 4
82 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No UC 17-11 10F 1 METRIC
W.P. LOCATION N 4 848 488.8 E 293 926.1 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.16 - 2017.06.16 CHECKED BY ME
SOIL PROFILE SAMPLES | o w B SO SENETRATION
wi P4 a pLasTIc  NATURAL LiQuip = REMARKS
E2 o MOISTURE - I
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV S lm| ¥ | 2 25| © |SHEARSTRENGTH kPa
DESCRIPTION =l = & < zZz E O DISTRIBUTION
DEPTH HEIRS > 8 5 < O UNCONFINED + FIELD VANE v (%)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
183.1 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
&0\ TOPSOIL: (75mm) Sov 183
Clayey SILT, trace sand, trace gravel, 1 SS 10 o
trace roots
Stiff
182.3 Brown
0.8 \Moist /ﬁ,
(FILL) Y942 ss| 19 182 o
Clayey SILT to Silty CLAY, sandy, )%
trace gravel, occasional cobbles )
Firm to Hard 4
Brown to Grey d
Moist 11
11 3 SS 13 - 3 27 39 31
(TILL) g
| 181
14
0, 4 SS 12 )
%
1 |4 180
Becoming grey
5| ss| 7 a4+
Pz
4
:ﬁ 179
q
%
11] 6 SS 12 o
A 178
0
(s
114
d 177
g
I 7| ss | 24 o
/? B
gl
4
4 176
| 1A
/)
}'.4 8 | ss | 30 oFH 2 25 49 24
174.9 ] 175
8.2 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.07.07 Dry -
2017.10.24 23 180.8

+

3 x

3.

Numbers refer to
Sensitivity

20
15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No UC 17-12 1 0F 1 METRIC
W.P. LOCATION N 4 848 522.4 E 294 098.8 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.16 - 2017.06.16 CHECKED BY____ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV Slo| 8|3 [25| & [SHEARSTRENGTHkPa o DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
182.9 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
nn |— ~—
it TOPSOIL: (75mm)
Clayey SILT, trace gravel, trace roots 1 SS 8 g
Firm
182.2 Light Brown
. 4
0.7 Moist 4
(FILL) W 182
121 ss| 19 o
Clayey SILT to Silty CLAY, sandy, 6
trace gravel, occasional cobbles
Stiff to Very Stiff 9
Brown to Grey 114
Moist "
14 3| ss | 15 ol 1 24 42 33
(TILL) 0 181 b=
1
O 4| ss | 14 o
U 180
9 5| ss | 13 o
&
4
iy 179
0
g
Becoming grey 9
| 6 | SS | 24 178 ]
A
A
¢f
11 177
g
1| 7| ss | 15 o
44
4
l 176
4
1 14
7
Pz
18| ss | 24 175 ==
174.7
82 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
V Transportation

Ontario

THURBER
RECORD OF BOREHOLE No UC 17-13 1 0F 1 METRIC
W.P. LOCATION N 4 848 542.0 E 294 185.0 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.15 - 2017.06.15 CHECKEDBY___ ME
SOIL PROFILE SAMPLES | o w B SO SENETRATION
w =z a pLasTIC  NATURAL LiQuID E= REMARKS
> o MOISTURE [
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV o lm| @ 3 |25| © |SHEARSTRENGTH kPa
DESCRIPTION =Els| & = |22 E ——0—— DISTRIBUTION
DEPTH 2|35| & > |38| < |© UNCONFINED + FIELD VANE ¥y )
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
180.9 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
8 ‘1’ ASPHALT: (100mm)
Gravelly SAND, trace silt, occasional 1 SS 58 o
cobbles
Very Dense
180.1 Light Brown
08 \Dry / 4 180
(FILL) 4 2]ss| o o
Clayey SILT to Silty CLAY, sandy, )%
trace gravel )
Stiff to Very Stiff 4
Brown d
Moist Wl 3| ss| 11 oH—
(TILL) g 179
4 4| ss | 13 o
1 178
oyl 5| ss | 20 4l 14 44 29 13
Pz 4
) 177
b7l
q
g7
1] 6 | SS 12 176 Q
A
A
¢f
1 175
g
; 7| ss | 12 |
4 174
o6
7
A1 s | ss | 16 173 N
172.7
82 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.08.09 45 176.4
2017.10.25 3.6 177.3

+

3 x

3.

Numbers refer to
Sensitivity

20
15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptehion ER

Ontario

THURBER
RECORD OF BOREHOLE No UC 17-14 10F 2 METRIC
W.P. LOCATION N 4 848 405.2 E 293 685.2 ORIGINATED BY _ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.20 - 2017.06.20 CHECKED BY ME
DYNAMIC CONE PENETRATION
w =z a PLASTIC LIQuUID =
==z 8} LIMIT MOISTURE wr| E & &
= o |<8| o 20 40 60 80 100 CONTENT z 9
2lE5l o | 82| 2 S wp w w | 5 | cransize
ELEV DESCRIPTION & | a 2 25 g SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH < R 35 < | O UNCONFINED  + FIELD VANE b %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
188.0 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
88— _TOPSOIL: (100mm) o
Clayey SILT, some sand, trace gravel 1 SS 10 o
Stiff to Very Stiff
Brown
187.2|  Moist pal
0.8 ¥
. b 187
Clayey SILT to Silty CLAY, sandy, M4 2 SS 21 o
trace gravel 1]
Stiff to Hard b
Brown
Moist Q
(TILL) 14 3 | ss | 23 o
! 186
7
. . . 14
Occasional oxide staining / 4 ss 24 IS}
4
4 185
14
5 SS 23 o= 2 27 35 36
/)
Pz
4
| 184
Vil
q
U 6| ss | 14 o
183
A
U4
0
¢e
114 182
g
1 7 SS 60 [¢]
/? B
14
0« 181
180.8] y
7.2 Sandy SILT, trace gravel 9|
Very Dense 14
Grey
Moist Ple | ss | 111 °
(TILL) 1
4 0.225
7 180
14
1795 [
8.5 SILT, some clay, trace sand
Very Dense
Grey
Moist 179
9 SS 112/ o 0 4 84 12
0.250

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



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
V Transportation

Ontario

THURBER
RECORD OF BOREHOLE No UC 17-14 20F2 METRIC
W.P. LOCATION N 4 848 405.2 E 293 685.2 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.20 - 2017.06.20 CHECKEDBY___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV lg| ¢ | 2 [25]| 2 [SHEARSTRENGTHkPa o DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page -« 20 40 60 80 100 20 40 €0 k\/m3 |GR SA sI cL
10| ss | 69 177 o
176
11| ss | 43 q
175
174.6
13.4 Clayey SILT to Silty CLAY, sandy, |
trace gravel b
Hard iy o 0 49 31 20
0|
Grgy / 12| SS 46 174
Moist
(TILL) (Y
Z
¢ ) 173
0
411 13| ss | 106 o
1723 9,
15.7 END OF BOREHOLE AT 15.7m.
BOREHOLE DRY UPON
COMPLETION.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.07.07 Dry -
2017.10.24 Dry -

+

3 %

3.

Numbers refer to
Sensitivity

20
15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptehion ER

Ontario

THURBER
RECORD OF BOREHOLE No UC 17-15 10F 2 METRIC
W.P. LOCATION N 4 848 415.4 E 293 738.8 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.20 - 2017.06.20 CHECKED BY ME
SOIL PROFILE SAMPLES | o w B SO SENETRATION
w < { pLastic  NATURAL o jquip [ = REMARKS
E2 o MOISTURE - I
5 o |£8] 2 20 40 60 80 100 [™T  cowenwr ~MTf 3O &
Sl w el z wp w w | 54 | cransizE
ELEV olm | & 2 |2a5| 2 |SHEARSTRENGTH kPa
DESCRIPTION =l = > < zZz = 00— DISTRIBUTION
DEPTH, é S - > 8 1) <>( O UNCONFINED + FIELD VANE v (%)
sl = Z [£°]| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
187.8 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
01— TOPSOIL: (75mm) Ve
Clayey SILT, some sand, trace 1 SS 9 q
gravel, trace rootlets
187.0] St
- Brown
08[ \pry P 187
ClayeySILT to Silty CLAY, sandy, 719 2| ss | 29 g
trace gravel )%
Stiff to Very Stiff )
Brown to Grey 4
Moist y 1
(TILL) 1] 3 Ss 23 186 o]
g
14
0, 4 SS 24 Q|
Y 185
9 /]
| )4
I s | ss | 21 )
&
t 184
b7l
g
Becoming grey 0 183
1] 6 SS 12 D
A
A
9 182
| 14
7
; 71 ss | 10 et 4 25 40 31
7
7 181
%,
| )4
180.1 9
7.7 Sandy SILT, trace clay, trace gravel 9 180
Very Dense 11 8 SS 68 o
Grey E
Moist 9
(TILL) Ik
4
14
1 179
a
Q.
] 9 SS | 100/ o
{] 0125
4
1 178
q

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



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptehion ER

Ontario

THURBER
RECORD OF BOREHOLE No UC 17-15 20F 2 METRIC
W.P. LOCATION N 4 848 415.4 E 293 738.8 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.20 - 2017.06.20 CHECKED BY ME
SOIL PROFILE SAMPLES | o w B SO SENETRATION
w =z & pLasTIC  NATURAL LiQuID E= REMARKS
E2 o MOISTURE - I
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
21 | Y [(ZE]| 3 e wp w w | 54 | cransizE
ELEV o o ] o ~ SHEAR STRENGTH kPa
DESCRIPTION =l = > < zZz E 00— DISTRIBUTION
DEPTH s3] 7|3 |[38] £ [o unconrnep  + FiELD vANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page _ w 20 40 60 80 100 20 40 60 kN/m3 |GR SA sl CL
9 o
114
10
q 10 | SS 100/ 177 o
11 0.150
o
: AVA
Q.
114
175.9 | 176
11.9 SILT, some sand to sandy
Very Dense
Grey o
Wet to Saturated 11| SS | 106/
100mm sand layer at 12.5m 0.250 °
175
174
12 | SS 95 o
173.2]
14.6 Sandy SILT, trace clay, trace gravel 9 173
Very Dense 14 ”
Grey E
Wet 10
(TILL) Ik
Q1] 13| SS 115/ [¢] 5 33 53 9
172.2 | Y
15.6 END OF BOREHOLE AT 15.6m.
WATER LEVEL AT 11.4m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

3 3. Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
V Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No UC 17-16 10F 2 METRIC
W.P. LOCATION N 4 848 460.9 E 293 967.0 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.21 - 2017.06.21 CHECKED BY____ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV Slo| 8|3 [25| & [SHEARSTRENGTHkPa o DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
181.8 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
&0\ TOPSOIL: (75mm) Se%
Clayey SILT, some sand, trace 1 SS 8 o
gravel, trace roots and rootlets
Stiff
Brown
180.9 Moist % 181
0.9 (FILL) 4[] 2| ss | 13 °
Clayey SILT to Silty CLAY, sandy, pdl
trace gravel, trace roots ’
Stiff to Very Stiff P
Brown to Grey
. a )
Moist M| 3| ss | 14 180 o
(TILL) 114
Z
Becoming grey <8
4 4| ss | 10 b
) 179
9
14 5| ss| 10 o
7
4 178
4
b7l
q
vt 177
1] 6 | ss | 12 o
9
%8
ot
2
176
1.
gl 7 | ss | 25 o
14 175
4
9
1 14
Y 174
{8 | ss| 26 o
Pz
A
g 173
%
#1119 | ss | 16 o 5 32 43 20
¥4
172.0 ’
9.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
+3 ><3' Numbers refer to 15$5
RO 7" (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Continued From Previous Page

THURBER
RECORD OF BOREHOLE No UC 17-16 20F 2 METRIC
W.P. LOCATION N 4 848 460.9 E 293 967.0 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.21 - 2017.06.21 CHECKED BY___ ME
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g | 2 RESISTANCE PLOT = oasmo | NATURAL o E REMARKS
- ';: Z 8} LIMIT MOISTURE wir | E & &
" o (%] 20 40 60 80 100 CONTENT z 2
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 18| 4| 3|25 & [SHEARSTRENGTHKPa N 2 | DISTRIBUTION
DEPTH DESCRIPTION '&'z S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sl = Z |€O[ @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL

BOREHOLE DRY UPON
COMPLETION.

Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS

DATE DEPTH(m) ELEV.(m)
2017.07.07 3.6 178.2
2017.10.24 2.2 179.6

3 3. Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No UC 17-17 10F 2 METRIC
W.P. LOCATION N 4 848 480.4 E 294 069.5 ORIGINATED BY _ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.21 - 2017.06.21 CHECKED BY ME
DYNAMIC CONE PENETRATION
w < PLASTIC LiQuID
= % o LIMIT MOISTURE wr| EF &
= o |<8| o 20 40 60 80 100 CONTENT z 9
2lel L | 832 2 S wp w w | 5 | cransize
ELEV o lm| g o125 O |SHEAR STRENGTH kPa
DESCRIPTION =l = > < zZz E O DISTRIBUTION
DEPTH § S| £ > 8 5 <>( O UNCONFINED + FIELD VANE v (%)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
182.6 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
8.8 ORGANICS: (25mm)
Clayey SILT, some sand, trace gravel 1 SS 21 o
Very Stiff
Brown 182
Dry
1816  (FILL) XX
1.0 1411 2| ss | 30 o
Clayey SILT to Silty CLAY, sandy, 14
trace gravel, occasional oxide stains E
Hard 10|
Brown to Grey 181
Moist Ul 3| ss | 27 o
(TILL) | 14
7
P4
d 4 SS 19 180 e
4
%
14 5| ss | 15 of
9 179
P
4
0
g 178
0 6 SS 1 H 0 29 44 27
A
4
irro} o ___ 177
56 SILT, some to trace clay, trace sand
Compact
Grey
176.4] wet L o 0 9 79 12
62 ~— —————————— ~ &
V7| ss| 17 °
! 176
)
s
14
g
1 175
/? R
14
d 8 SS 13 o
4
%
1A 174
7
P
4
9| ss| 24 o
’ 173
172.8]
9.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
+ 3 %3, Numbers refer to 15$5
" Sensitivity 7" (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Continued From Previous Page

THURBER
RECORD OF BOREHOLE No UC 17-17 20F 2 METRIC
W.P. LOCATION N 4 848 480.4 E 294 069.5 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.21 - 2017.06.21 CHECKED BY___ ME
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g | 2 RESISTANCE PLOT = oasmo | NATURAL o E REMARKS
- ';: Z 8} LIMIT MOISTURE wir | E & &
" o (%] 20 40 60 80 100 CONTENT z 2
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 18| 4| 3|25 & [SHEARSTRENGTHKPa N 2 | DISTRIBUTION
DEPTH DESCRIPTION '&'z S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sl = Z |€O[ @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
© w 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL

BOREHOLE DRY UPON
COMPLETION.

Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS

DATE DEPTH(m) ELEV.(m)
2017.07.07 9.1 1735
2017.10.24 4.9 177.7

3 3. Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No UC 17-18 10F 1 METRIC
W.P. LOCATION N 4 848 501.1 E 294 150.7 ORIGINATED BY _ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.21 - 2017.06.21 CHECKED BY ME
DYNAMIC CONE PENETRATION
w =z & PLASTIC 10 TURE vauo [ ':E
= o |22| 9 20 40 60 80 100 ™7  cowenr N[ 5O &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o | B 2 g = 8 SHEAR STRENGTH kPa _—— DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
181.4 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
nn |— ~—
04 TOPSOIL: (75mm)
Clayey SILT, some sand, trace 1 SS 6 o
gravel, roots and rootlets 181
Firm
Dark Brown to Brown
182': Moist S
SlO\EL) g 2| ss| 9
Clayey SILT to Silty CLAY, some 1
sand to sandy, trace gravel A 180
Stiff to Very Stiff
Brown to Grey s
mﬁ_‘) 714 3 | ss | 15 — 0 16 42 42
g
Occasional oxide stains ¥4 179
M9 4| ss | 1 o
0
%
. | 1
Becoming grey 5| ss | 10 178 o
) Y
P
4
vl
1 177
q
25mm sand seam at 4.8m ] 6| ss 15 °
4
0 176
D)
ge
? 7 SS 15 175 4—
14
4
%
1|4 174
19
,é 1| 8 SS 17 o]
173.2] 4
8.2 END OF BOREHOLE AT 8.2m.
BOREHOLE DRY UPON
COMPLETION.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.07.07 Dry -
2017.10.24 35 177.9
20
3 3. Numbers refer to
+ULXT 15<1g5 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptehion ER

Ontario

THURBER
RECORD OF BOREHOLE No ZB 17-01 10F 2 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 499.2 E 293 978.5 ORIGINATED BY TF
HWY 427 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY ___ AN
DATUM _Geodetic DATE 2017.06.16 - 2017.06.16 CHECKED BY ME
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % E RES'STANCE PLOT& pLASTIC NATURAL Laub - REMARKS
= % 6 LIMIT MOISTURE wr| EF &
= o |<8| o 20 40 60 80 100 CONTENT z9
2lel L | 83| 2 ] wp w w | 5 | cransize
ELEV DESCRIPTION & ol a 2 2 & g SHEAR STRENGTH kPa - e DISTRIBUTION
DEPTH < Sl 7|3 38 < | O UNCONFINED  + FIELD VANE Y %)
= Z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
182.5 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
83\ TOPSOIL: (75mm) 7]
Clayey SILT, some sand, trace gravel 1 SS 12 [¢]
Very Stiff 182
181.9 Brown : ‘
0.6 Moist 4
Clayey SILT to Silty CLAY, sandy, : 6 2 SS 1 e
trace gravel, occasional cobbles and |
boulders e
Firm to Very Stiff iyd 181
Brown to Grey ’ A'é
Moist 1] 3| ss | 14 o
(TILL) |
180
™ a|ss| s =
13
14
Becoming grey 7
V1] 5| ss| 9 ©
g 179
1 g
L
1 q
14
e 178
b
Eq 6 SS 17 o
7
177
s
"gP
iV
T 7| ss | 14 o
479 176
%
13
14
1 9 175
4
98] ss | 24 o
L0
1 q
1l 174
iy%
A
L] 9| ss| 2 173 +H 6 24 45 25
172.7
9.8 END OF BOREHOLE AT 9.8m.
Continued Next Page 20
+3 % 3. Numbers refer to 15¢_5

Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No ZB 17-01 20F 2 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 499.2 E 293 978.5 ORIGINATED BY TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.06.16 - 2017.06.16 CHECKED BY___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 18| 4| 3|25 & [SHEARSTRENGTHKPa N 2 | DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page -« 20 40 60 80 100 20 40 €0 k\/m3 |GR SA sI cL
BOREHOLE DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No ZB 17-02 10F 3 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 469.5 E 293 930.8 ORIGINATED BY OA
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.10 - 2017.07.14 CHECKED BY ME
DYNAMIC CONE PENETRATION
w =z & PLASTIC LiQuID E=
= % o LIMIT MOISTURE wr| EF &
= o |<8| o 20 40 60 80 100 CONTENT z 9
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV olqn| o o125 O |SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION =S| > | 2|85z & ©
DEPTH <|3| F | 5|38 £ |© UNCONFINED  + FIELD VANE b %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
181.6 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-? ASPHALT: (125mm)
’ Gravelly SAND, trace silt 1 SS 62 (o}
Very Dense
1809  Grey 181
0.7 Moist
(FILL)
Silty CLAY, trace to some sand, trace 2 SS 10 o
gravel
Stiff
180.1 Brown
1.5 \Moist /ﬁ, 180
(FILL) 794 3 ss 5 o
Clayey SILT to Silty CLAY, sandy, 6
trace gravel |
Firm to Hard 3
Grey y 1
Moist ‘LA 4 ss 5 179 o
(TILL) g
14
[}
4 5 SS 5
i d 178
9 /]
14
7
P%
4 177
Bl e | ss | 1 o
q
7 176
A
U4
0
7 SS 26 )
’
A 175
g
14
0l 174
el 8 | ss | 46 o
14
7
P 173
4
|
q
|4 9 SS 30 o 6 33 37 24
d 172
Y
Continued Next Page 20
+3 X3' Numbers refer to 15$5
’ . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No ZB 17-02 20F3 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 469.5 E 293 930.8 ORIGINATED BY OA
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.10 - 2017.07.14 CHECKED BY ME
DYNAMIC CONE PENETRATION
w =z & PLASTIC LiQuID E=
E2 o MOISTURE - I
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV o |lmn| B o125 O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz E O DISTRIBUTION
DEPTH S|35| 7| 5|38 £ |o UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
171.4 al
10.2|  SANDand SILT, trace gravel 9
Very Dense 11
Grey E 171
Moist 0
(TILL) 1] 10| ss | 106/ o
[N 0225
o
1 170
q |
¥
q4|{11] ss | 103 o
n 0.250 169
10
168.2] 1
13.4 Clayey SILT to Silty CLAY, some | R
sand to sandy, trace gravel, occasional ‘ 168
shale fragments 1M 12| ss [ 100/ ot 8 19 55 18
Hard P 0.275
Grey
Moist Q
(TILL) 1
9 167
0 13 | SS 50/ [¢]
9 0125 166
7
165.1 s
16.5|  SHALE highly weathered to fresh, 165
thinly bedded, weak, grey, with Fi
limestone interbeds: (Georgian Bay
. >10
Formation)
9 RUN #1
>10 TCR=100%
Highly fractured zone (125mm) at SCR=77%
16.8m, 17.0m, (50mm) at 17.9m and 1 | RUN 3 RQD=35%
(25mm) at 18.2m 164 UCS=8.3MPa
. (Shale)
Clay seam (25mm) at 16.9m and
17.0m 6
Thinly bedded, with limestone 3
interbeds < 25mm -
163 RUN #2
5 TCR=100%
SCR=97%
2 | RUN 3 |RQD=53%
UCS=9.2MPa
(Shale)
5
162 2
161.8] ]
19.8 END OF BOREHOLE AT 19.8m.
Continued Next Page 20
+ 3 X 3. Numbers refer to 15$5
’ . 10 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No ZB 17-02 30F3 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 469.5 E 293 930.8 ORIGINATED BY OA
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.10 - 2017.07.14 CHECKED BY ___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 18| g |2 [25| & [SHEARSTRENGTHKPa L " 2 | bisTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |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
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG, THEN
ASPHALT TO SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No ZB 17-03 10F 3 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 470.9 E 293 893.2 ORIGINATED BY KK
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.12 - 2017.07.13 CHECKED BY ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuID = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o | B 2 25 g SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
182.8 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-? ASPHALT: (125mm)
’ Gravelly SAND, trace silt 1 SS 41 °
Dense
182.1 Brown
0.7 Moist -
(FILL) / 18
Silty CLAY, sandy, trace gravel 2 SS 8 o
Firm
Brown
Moist
(FILL)
3|ss| 7 181 o 3 25 37 35
180.6!
22 Clayey SILT to Silty CLAY, some E4
sand to sandy, trace gravel 14
Firm to Hard E 4 SS 8 o
Grey 0 180
Moist
(TILL) Q)
114
d 5 SS 7 o
g
Ee .
14 179
4
J
9 6 | ss | 13 178 d
P%
4
b
g 177
)7
) 7 SS 13 o 3 18 41 38
A
) 176
0
(s
114
g
1 175
/?~ 8 SS 59 o
14
4
174.1 ()
8.7 SAND and SILT, trace clay, trace Q| 174
gravel 114
Very Dense -
Grey 0
Moist 1]
(TILL) afl 9| ss | 62 el
14
1] 173
2
Continued Next Page 20
+ 3 X 3. Numbers refer to 15$5
’ . 10 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No ZB 17-03 20F 3 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 470.9 E 293 893.2 ORIGINATED BY KK
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.12 - 2017.07.13 CHECKED BY ME
DYNAMIC CONE PENETRATION
(=) 6 { PLASTIC e vaup [
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV o lm| @ =N R Q |SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION '&'z S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
1
{4
10
al{l 10| ss | 100/ 172 o
114 0.075
o
q.
11
1. 171
14
| [T ss 10w o
149 0.100
10|
{] 170
9
14
o
q.
{472 "ss 100/ 169 a
0 0.125
1
{4
1 .
. 68
@
14
0 13 | SS 100/ [¢] 2 41 47 10
E 0.125
q.
112 167
¥
1
{4
W |a o
1] 0.050
@
14
ol
Q. 165
164.8 15 1007 FI RUN #1
18.0 SHALE highly weathered to fresh, ) 0.50 >10 TCR=88%
thinly bedded, very weak to weak with 1 | RUN SCR=64%
medium strong to strong limestone 2 RQD=36%
interbeds, grey: (Georgian Bay UCS=7.3MPa
Formation) (Shale)
164 5
Vertical fracture (25mm) at 18.0m
RUN #2
Highly fractured zone (150mm) at 0 TCR=100%
18.0m SCR=92%
2 | RUN 0 RQD=72%
Clay seam (50mm) at 18.1m UCS=11.2MPa
4 (Shale)
Limestone interbed (50mm) at 18.2m 163 UCS=34.7MPa
and 18.3m (Limestone)
Continued Next Page 20
+ 3 X 3. Numbers refer to 15$5
’ . 10 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No ZB 17-03 30F3 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 470.9 E 293 893.2 ORIGINATED BY KK
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers/HQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.12 - 2017.07.13 CHECKED BY ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV 8| g | 3 [25| & [SHEARSTRENGTHKPa . DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Limestone interbed (25mm) at 18.9m 2
and (50mm) at 19.3m 2
Vertical fracture (25mm) at 18.9m
RUN #3
Sub-vertical fracture (75mm) at 19.1m 3 TCR=100%
162 SCR=95%
=790,
Limestone interbed (100mm) at 20.2m, 3 | RUN 0 585=1712 ?MPa
(25mm to 75mm) at 20.4m, 20.8m, (Shale)
20.9m, 21.2m and 21.4m 1 UCS=56.3MPa
Vertical fracture (25mm) at 20.1m and (Limestone)
21.4m 0
161.1
21.7 END OF BOREHOLE AT 21.7m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
GROUT, THEN ASPHALT TO
SURFACE.
3 3. Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No ZB 17-04 10F 2 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 477.5 E 293 871.6 ORIGINATED BY KK
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.13 - 2017.07.13 CHECKED BY ME
DYNAMIC CONE PENETRATION
E 1) 6 & PLASTIC 1 CTURE uauo|  f-
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
2lel L | 832 2 S wp w w | 5 | cransize
ELEV N ) o125 O |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz E O DISTRIBUTION
DEPTH § S| £ > 8 5 <>( O UNCONFINED + FIELD VANE v (%)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
183.3 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
g-? ASPHALT: (125mm)
’ i 183
Gravelly SAND, trace silt 1 SS 51 S 29 51 20
Very Dense (Sl+CL)
182.6 Brown
0.7 Moist
(FILL)
Silty CLAY, trace sand, trace gravel 2 SS 8 o
Firm
Brown 182
Moist
181.6! (FILL)
1.7
Clayey SILT to Silty CLAY, sandy, A1 3 SS 61 o
trace gravel, occasional cobbles 1
Stiff to Hard 6
Grey ] 181
Moist 1
(TiLL) 1] 4| ss| 15 o
g
14 5 | ss | 17 180 o
4
4
7 179
P
1x] 6 SS 13 o
0
g 178
Y
A
6 177
D) 7| ss | 26 oH
s
g
|/ 176
/? B
4
18| ss | 49 o
9 /]
175
9
174.6 1-
8.7 SAND and SILT, trace gravel, trace Q|
clay 1)
Very Dense -
Grey 0
173.9 Moist 11 9 SS 100/ 174 Q
9.4] \(TILL) 0.100
END OF BOREHOLE AT 9.4m.
BOREHOLE DRY UPON
Continued Next Page 20
+ 3 X 3. Numbers refer to 15$5
’ . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No ZB 17-04 20F2 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 477.5 E 293 871.6 ORIGINATED BY KK
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.13 - 2017.07.13 CHECKED BY ___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV 18| g |2 [25| & [SHEARSTRENGTHKPa o 2 | bisTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |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
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS, THEN ASPHALT TO
SURFACE.
3 3. Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptehion ER

Ontario

THURBER
RECORD OF BOREHOLE No ZB 17-05 10F 2 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 482.4 E 293 883.5 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.04 - 2017.07.04 CHECKEDBY___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= n |<3| 8 20 40 60 80 100 [T conenr M| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o o 2 g = 8 SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION < S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sz z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
183.0 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
8 ‘1’ ORGANICS: (100mm) i
Clayey SILT, some sand, trace 1 SS 5 o
gravel, trace roots
Firm to Very Stiff
Brown
Moist
2| ss | 26 162 S}
181.5
15 Clayey SILT to Silty CLAY, sandy, E4
trace gravel, occasional sand seams Y4 3 ss 24 °
Stiff to Hard
Brown to Grey 6 181
Moist
(TILL) Y
114
Al 4| ss| 13 o
g
rd 180
7
gl 5| ss| 12 ta—1 3 25 42 30
9,
| )4
179
7
Pz
i«
Pl 6| ss | 10 o
e 178
g
Y
%8
719 177,
A
71 ss | 26 o
!
g 176
14
4
941 8 | ss | 36 175 o
| )4
7
&
174.2 ¢
8.8/ SANDand SILT, trace to some clay, 9| 174
trace gravel
Very Dense - g
Grey O] 9 | ss | 100 | oH 10 33 42 15
173.4 Moist | eaN=t
96 (TILL)
END OF BOREHOLE AT 9.8m.

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



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

THURBER
RECORD OF BOREHOLE No ZB 17-05 20F2 METRIC
W.P. LOCATION Zenway Blvd. Underpass N 4 848 482.4 E 293 883.5 ORIGINATED BY ES
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.07.04 - 2017.07.04 CHECKED BY ___ ME
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
g | %2 RESISTANCE PLOT = oiasrc | NATURAL o E REMARKS
- ';: Z 8} LIMIT MOISTURE wir | E & &
" o (%] 20 40 60 80 100 CONTENT z 2
Sle w szl z L1 wp w w | 3T | GrRANSIZE
ELEV o lm| # 2 [25| 2 |SHEARSTRENGTH kPa e e = | pisTRIBUTION
DEPTH DESCRIPTION '&'z S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
sl = Z [£°]| L |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

BOREHOLE DRY UPON
COMPLETION.

Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS

DATE DEPTH(m) ELEV.(m)
2017.07.07 8.6 174.4
2017.08.09 2.2 180.8
2017.10.24 24 180.6

3 3. Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/15/18

M o T

Ontario

THURBER
RECORD OF BOREHOLE No UC 17-21 1 0F 1 METRIC
W.P. LOCATION N 4 849 815.7 E 293 445.4 ORIGINATED BY CAR
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.05.30 - 2017.05.30 CHECKEDBY___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= o |23| 8 20 40 60 80 100 [™MT  convenr M| SO &
Sle w2l z 1 wp w w | 3T | GrRANSIZE
ELEV Tla| g | 3 [25]| 2 [SHEARSTRENGTHkPa A 2 | pisTRIBUTION
DEPTH DESCRIPTION 5 IR EE: < | O UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
186.1 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| TOPSOIL: (150mm) =7 186
02 Silty CLAY, trace sand, trace gravel, 1 SS 10 D
some organics
Compact
185.3 Brown ’
08 \Dry 4
ClayeySILT to Silty CLAY, some r1q 2| ss | 19 185
sand to sandy, trace gravel g ’6
Very Stiff to Stiff )
Brown 4
Moist p 1
(TILL) 1] 3| ss | 19 o
iV
5 184
%l
B 4| ss | 14 q
52
114 183
W5 ss| 19 et
pz
| V14
| :6 182
1q
Becoming grey ! 9
1] 6 | ss | 14 o
A 181
(y%
¢f
] 14
1 180
iV
M 7| ss | 18 o
179.4 1144
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE OPEN TO 4.9m AND
DRY.
BOREHOLE BACKFILLED WITH
BENTONTE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers ref 2
+3 x3. umbers refer to 15¢_5

Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/15/18

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No UC 17-22 10F1 METRIC
W.P. LOCATION N 4 849 847.7 E 293 518.0 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.05.30 - 2017.05.30 CHECKED BY___ ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiD = T
= o |23| 8 20 40 60 80 100 [™MT  convenr M| SO &
Sle w2l z 1 wp w w | 3T | GrRANSIZE
ELEV 18| ¢ | 2|25 & [SHEARSTRENGTHKPa o 2 | bISTRIBUTION
DEPTH DESCRIPTION 5 IR EE: < | O UNCONFINED  + FIELD VANE Y %)
=z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
186.9 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
—
83\ TOPSOIL: (75mm) P4
Clayey SILT to Silty CLAY, some | '4 1 SS 7 o
sand to sandy, trace gravel, occasional {’| ]
cobbles and boulders J 6
Firm to Hard 1
Borwn 9 186
Moist 1 2| ss | 14 o
(TILL) s
i
%l
1] 3| ss | 24 185 o
4 85
52
| 14
4| ss | 22 °
19
14 184
|2
114
4] 5| ss | 16 PU——
1q
L 183
h%
A |
Cobbles fragments I :0 6 SS | 100/ [¢]
0.200 182
1
1)
iV
IFg
1144 181
1%
W] 7 | ss | 15 o
] 9 d
180.2 114
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3. Numbers ref 2
+3 x3. umbers refer to 15¢_5

Sensitivity 10

(%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No RWLR 17-09 1 0OF1 METRIC
W.P. LOCATION N 4 850 092.7 E 293 768.0 ORIGINATED BY _CAR
HWY 427 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY ___ AN
DATUM _Geodetic DATE 2017.05.19 - 2017.05.19 CHECKED BY ME
DYNAMIC CONE PENETRATION
w =z a PLASTIC LiQuID =
= % 9] LT MOISTURE mr| £ 5 &
= o |<8| o 20 40 60 80 100 CONTENT z 9
Sle w =2 z | ! ! ! ! wp w we| 32 | GRANSIZE
ELEV S | ¥ | 2 25| © |SHEARSTRENGTH kPa
DESCRIPTION =l = & < zZz E A DISTRIBUTION
DEPTH § S| £ > 8 5 <>( O UNCONFINED + FIELD VANE Y (%)
= Z z [£©]| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
188.0 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA Sl CL
0.0 Gravelly SAND, some silt, trace to 1 ss | s0/ o
some clay TS
Very Dense to Compact ’ o
Brown
Moist
(FILL)
2 SS 10 187 o 21 48 18 13
186.6!
14 Clayey SILT to Silty CLAY, some |
sand to sandy, trace gravel, occasional || 114
cobbles E
Stiff to Very Stiff o] 3| Ss| M i °
Brown I 186
Moist Q;
(TILL) 7] 14
116l 4 | ss | 15 o
Iz
§% 185
14
5| ss| 2 o
%
14
B 184
14 6 SS 26 d—
4
1 g
o o
1] 7 SS 23
i 183 2
Becoming grey 9
’; 8 SS 14 [¢]
Wy 182
Yl 9| ss | 15 o
| 14
iV
1/ 181
| 4
%4
19,
g o
4 10| ss | 16 180
179.8 0
8.2 END OF BOREHOLE AT 8.2m.
Well installation consists of 50mm
diameter Schedule 40 PVC pipe with a
3.05m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.06.19 1.5 186.5
20
+ 3’ x 3. Numbers refer to 15$_5

Sensitivity

10

(%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No FLR 17-05 1 OF 1 METRIC
W.P. LOCATION N 4 850 139.3 E 293 741.8 ORIGINATED BY CAR
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.05.23 - 2017.05.23 CHECKEDBY___ ME
DYNAMIC CONE PENETRATION
E 0 P4 & PLASTIC 10 TURE vauo [ ':E
= o |22| 9 20 40 60 80 100 ™7  cowenr MT[ 5O &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV & o o 2 % = 8 SHEAR STRENGTH kPa —_—— DISTRIBUTION
DEPTH DESCRIPTION 5 S| 2| 5|38 < | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
188.0 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
88 ASPHALT: (50mm)
187.6 Gravelly SAND, trace clay <A 1 SS 7 o
0.4 Loose ¥:
Brown 1/
Moist T
(FILL) b
Clayey SILT to Silty CLAY, some N2|ss| 6 187 B 2 34 35 29
sand to sandy, trace gravel 9
Firm to Very Stiff 1]
Brown to Grey M
Moist 9
(i) Al 3| ss| 7 0
4 186
4
9/ 4 | ss | 19 o
114
9 185
€ qs|ss| " o
A
q 184
9
| o
Becoming grey )
7196 | ss | 11 o
i 183
b
1
114
g
1 182
}? .
14
A7 ss| 10 o
4
14 181
7
Pz
{“
0
THe|ss| 180 o
179.8 (.
82 END OF BOREHOLE AT 8.2m.
BOREHOLE OPEN TO 7.0m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.
3 3 Numbers refer to 2
+ULXT 15<1g5 (%) STRAIN AT FAILURE




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

(%) Mptebion ER

Ontario

THURBER
RECORD OF BOREHOLE No FLR 17-06 10F1 METRIC
W.P. LOCATION N 4 850 317.5 E 293 587.1 ORIGINATED BY CAR
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2017.05.24 - 2017.05.24 CHECKED BY. ME
DYNAMIC CONE PENETRATION
E %) 6 PLASTIC MOISTURE LiQuiID = T
= o |<3| 8 20 40 60 80 100 [T convenr MT| SO &
Sle u 1=l z ! —— ! ! wp w we | 2 | GRrANSIZE
ELEV Tlo| 8|3 [25| & [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5|38 £ | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
188.6 GROUND SURFACE W 20 40 60 80 100 20 40 60 kN/m3 [GR sA sI cL
00| TOPSOIL: (150mm) — g
02 Silty CLAY, trace sand, trace gravel, 1 SS 4 °
trace organics
Firm to Stiff 188
Brown
Moist
2| ss 6 o
187
3| ss 5 o
4| ss| 9 186 :
185.6
3.0 Clayey SILT to Silty CLAY, some E4
sand to sandy, trace gravel 14
Stiff to Very Stiff 1N 5| ss | 14
Brown 6
Moist 185
(TILL) Y
114
g
E4
4 184
Becoming grey
0| 6| ss | 14 o
Y
| )4
9 183
&
4
1
1 7 | ss | 18 o
g 182
Y
%8
¥4 H-
Jhi 181
a8 | ss| 1 o
180.4 14
82 END OF BOREHOLE AT 6.7m.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS
DATE DEPTH(m) ELEV.(m)
2017.06.19 45 184.1
2017.10.30 1.1 187.5

3 3. Numbers refer to 2
X Sensitivity 15<1g5 (%) STRAIN AT FAILURE



ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
Transportation . -
Ontario THURBER
RECORD OF BOREHOLE No FCPR 17-02 10F2 METRIC
W.P. LOCATION N 4 853 644.8 E 292 143.0 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2017.05.11 - 2017.05.11 CHECKED BY ME
DYNAMIC CONE PENETRATION
w < { PLASTIC LiQuip [ =
E2 o MOISTURE - I
5 o <5 @ 20 40 60 80 100 |™T  cowenr M7 Z O &
Sl w szl z e wp w w | 54 | cransize
ELEV o lm| @ 2 |25| © |SHEAR STRENGTH kPa
DESCRIPTION =l = & < zZz E O DISTRIBUTION
DEPTH é s - > 8 1) <>( O UNCONFINED + FIELD VANE v (%)
sl = Z [£°| I |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
203.2 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  TOPSOIL: (150mm) =3 208
02 Clayey SILT, trace sand, trace gravel 1 SS 7 ° o}
Firm
202.5 Brown B
07 Moist ﬁ_—
Clayey SILT to Silty CLAY, trace +4
sand, trace gravel, occasional cobbles E 2 SS 21 [e]
Stiff to Very Stiff 0 202
Brown to Grey
Moist Q
(TILL) |14
111 3| ss | 21
g
4 201
1
o) 4| ss| 2 +— 0 12 46 42
4
200
9 5 SS 18 o
Pz
4
b
“a 199
g
)7
) 6 SS 20 o
A
i€ 198
0
(s
| 14
? 197
1| 7| ss | 15 °
14
4
4
/ .,4 196
7
Pz
qd 8 SS 10 q
@ 195
q
Y
A 194
U4
i 9 SS 9 ()
)|
(s
Continued Next Page 20
+ 3 X 3. Numbers refer to 15$5
’ . 10 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S MTO-19484.GPJ 2017TEMPLATE(MTO).GDT 1/11/18

Ministry of
v Transportation

Ontario

THURBER

RECORD OF BOREHOLE No FCPR 17-02

20F2 METRIC

END OF BOREHOLE AT 12.7m.
BOREHOLE DRY UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO SURFACE.

W.P. LOCATION N 4 853 644.8 E 292 143.0 ORIGINATED BY _TF
HWY 427 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2017.05.11 - 2017.05.11 CHECKED BY ME
DYNAMIC CONE PENETRATION
o) g & PLASTIC o crire MU f =
= o |<3| 8 20 40 60 80 100 [T convenr MT| SO &
Sle w szl z L1 wp w we| 3 Z | crANSIZE
ELEV a8 4|2 |25]| & [sHEARSTRENGTHKPa . DISTRIBUTION
DEPTH DESCRIPTION 5 S| 5| 5|38 < | O UNCONFINED  + FIELD VANE y %)
=z z [£©| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 40 60 80 100 20 40 60 kN/m3 |GR SA sI cL
Clayey SILT to Silty CLAY, trace 14 | "
sand, trace gravel, occasional cobbles 14 193
Stiff to Very Stiff E
Brown to Grey 6
Moist
(TILL) Q)
410 | ss 21 [ o 5 26 42 27
g 192
14
4
9 191
190.7 11| ss | 83
1%52 SANDand SILT, trace clay, trace 9 o
- gravel
127 Very Dense
Grey
Moist
(TILL)

+3 % 3. Numbers refer to

20
Sensitivity 15<1g5 (%) STRAIN AT FAILURE




Appendix B

Record of Borehole Sheets - Previous Investigations



P> gl Peto MacCallum Lid
. CONSVLTING ENGINEERS
L/~ Ontario .
Foundation Design
RECORD OF BOREHOLE No. 12 1 of 1 METRIC
G.W.P._ 2230-09-00 LOCATION Coords: 4 850 412.5 N; 293 614.9 E ORIGINATED BY S.A.
DIST Central HWY 427 BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY A.D.
DATUM Geodetic DATE August 12, 2014 CHECKED BY C.N.
SOIL PROFILE SAMPLES | o | u |RES/TANGEBLOT CIRATION
Wy |2 == PLASTIC NATORAL Liqui| | & REMARKS
5 o <3| 20 40 60 80 100 LIMIT content  HMIT| S © &
9|z u =E |z ! ! ! ! ! " w w | 54 | crANSIZE
o |p|H | 2 5 | © [SHEAR STRENGTH kPa
ELEV. DESCRIPTION == = < zZ > E O DISTRIBUTION
DEPTH § ) ﬁ > 8 o) ; O UNCONFINED + FIELD VANE ’Y (%)
5 z z & © | @ | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
188.5 | Ground Surface * w 20 40 60 80 100 20 40 60 kN/m®* |GR SA SI CL
0.0 Tcrayey silt, trace sand
organics, rootlets 1 |SS 7 ©
F'i:l_'nf1fto Bark /b Moist 188
187.6 | ST rown/brown uS
0.9 (FILL) ]2 |ss 10 Rl T
Claye¥ silt M
some to with sand *
trace gravel g 187
188
Very stiff Brown/  Moist 0 3[ss| 22 ol— 2 19 44 35
to hard grey A
(TILL) o
o |o 225
T 4 | SS 40 186 o
lof o
sand seams -:':'
cobbles and boulders
a8 5 | SS 31 185 o
B
T T T/ [Hlde|ss 36 o
Grey o |o
g 184
ol Jo
N 7 | SS 27 138 oH 3 22 47 28
ol |o
(‘
'C ‘ 183
o |o
lo| |o]
225
o 8 | SS 35 o
K 182
Lo
& o
o |o
A 181
o |o
T o|ss| 25 250
o 1o
¢ ° 180
lof o
ol e
. 10[ss| 38 179
178.7 o
9.8 [End of borehole
* Borehole dry
N Pocket penetrometer
ON MTO_VER3 NEW LOGO 14TF024.GPJ ON_MOT.GDT 10/14/2014 100746 AM, |\ for t 20
+ %2 S:r’]"sn‘?vrﬁ;eer° 15_4>_5 (%) STRAIN AT FAILURE

10




MIS-MTO 001 06-1111-012.GPJ GAL-MISS.GDT B/5/09 SACIDD

Bresirs.

Foundation Design

Sensltivity

e I RECORD OF BOREHOLE No E25 1 oF 1 METRIC
W.0. 05-20012 LOCATION N 4853706.3 :E 292116.8 ORIGINATED BY CR
DIST Centrai HWY _427 BOREHOLE TYPE _ 200 mm Outsida Diamater Hollow Stem Augers COMPILED BY _ VA
DATUM _Geodstic DATE March 18, 2009 CHECKED BY SMI'_«% IHL:-
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w i .
) ﬁ(t) g RESISTANCE PLOTA e “N&m uauo| | & REMARKS
= o |25 8 20 40 8 80 100 [MT comewr UMT| SO g
9l w =2 1 Y L 1 W w w | BW GRAIN SIZE
|| W R 5 SHEAR STRENGTH kPa y : 2
ELEY DESCRIPTION = uz’ e 2128 = L= ——) DISTRIBUTION
IDEPTH E Slel 512 § < | O UNCONFINED  + FIELD VANE Y %)
=12 2 {% I |® QUICKTRIAXIAL X REMOULDEDy WATER CONTENT (%)
203.8 o 20 40 60 80 100 10 2 30 ki/m* |GR SA SI CL
0.0 TOPSQOIL
02 Silty clay, trace gravel, trace 1] 88 8
203.1 s.'-J_r:jd,u containing ’r:t'aailets and
g on
07 g::ma zones (FiLL) 203
Brown
Moist 2SS = |
SILTY CLAY, some gravel, some
sand, conlaining cnhgldea[osand
pockets (TILL) and axidation H— i —
2ones to a depth of 4.0 m 3]ss| 2 202
Stiff to hard
Brown to grey |
Moist 40
4|ss| 2 of
201 —
5| S8 33
200 =
6 | 88 18
7| 70| PH 99 =
98
8| ss| 10 Fr—e——
197
9 88 14
10| 10 | PH 196 |
195 —
11| S8 1
194}—+— =
1936 +
102 CLAYEY SILT, some sand, some
gravel (TILL)
Very stff |
Grey 193 X
Moist to wet 12| ss 8 Fe-—
192 *
X +
13| S8 19 ¥
| 1910 404
128 END OF BOREHOLE g
NOTES:
1. Water level in open borehole
at a deplh of 12.5 m below
ground surface (Elev. 181.3 m)
upon compietion of drilling
|
2. Borehole backfilled with
bentonite. |
+3,x3; Numbersreforto 3% grran AT FAILURE



Appendix C

Borehole Locations and Soil Strata Drawings
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RETAINING WALL

| /(RW1) |
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RETAINING WALL |

/ (RW2)

HM

HWY 427 SBL

PLAN

GRADE \
180

CLAYEY SILT
TRACE SAND, TRACE GRAVEL ¢
Stiff

£ METRIC

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

oo
) S
— L
S
]

SAND TILL

SOME SILT TO SILTY, TRACE TO
SOME CLAY, TRACE GRAVEL
Very Dense

170

#HM 17-08 #TS 17-15 #TS 17-16
180 180 180
SRBIE hwy 427 sBL ORIGINAL
GRADE .
N A— e — o
CLAYEY SILT A gl
TRACE GRAVEL 2 [ T o
Stiff to Very StHff T % .. [T
175 e eny gl SAE jf% 175
awl | -
o CLAYEY SILT TILL
e e . 7% TRACE TO SOME SAND, TRACE GRAVEL,
(L B % OCC. COBBLES
144 ¥ Very Stiff to Hard
134
14 170 170 50 170
SILTY SAND TILL
41" TRACE CLAY, TRACE TO
SOME GRAVEL
Dense
165 165 165

PROFILE ALONG G HWY 427

SBL

THURBER ENGINEERING LTD.

A O Sy o §
Qﬁ Lﬁt'JEI'VETUEIﬁ.
ELDEMILLS o
e
[
\htliué\‘ﬂ
e
& wooparnsE
i £ \ auw‘a“ g 2
s, o = 4
s =
'E'A,
r T =
‘b’h
%
L-\f"
ERAMPTON E23 %
! u’f eV HISTLETEWN
4, e
i Wi iy
L saaliaLa
R
|a0?
B, 0 8%
‘ Borehole (By Thurber)
$ Borehole (By Others)
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
NO ELEVATION NORTHING EASTING
HM 17-07 178.0 4 846 561.8 294 130.7
HM 17-08 177.7 4 846 739.3 294 104.7
HM 17-09 177.3 4 846 881.4 294 089.2
TS 17-15 176.3 4 846 871.8 294 062.8
TS 17-16 177.5 4 846 954.0 294 083.3
-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.
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‘ Borehole (By Thurber)
$ Borehole (By Others)
N Blows /0.3m (Std Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydraulic
HM 17-11 HM 17-12 HM 17-13 RW7 17-02 STM 17-06 b Water Level
* ‘*’ ‘*’ * Head Artesian Water
CLAYEY SILT T Piezometer
RAMP W—S ;Ri/:fCE SAND, SOME GRAVEL | e 90% Rock Quality Designation (RQD)
CLAYEY SILT |FILL GRADE A/R Auger Refusal
' RACE SAND. TRACE |CLAY ORIGINAL /SAND & GRAVEL FILL !CLAYEY SILT FILL \ ‘ NO ELEVATION NORTHING EASTING
’ H 2 0} /‘r_’\/
180 Stiff GROUND \ 'LSOME SILT, TRACE CLAY / gﬁfh/flE SAND, TRACE CLAY - mm—_ L 50 VYRR AT 776 T 547 1996 =97 0998
oose ASPHALT A= HM 17-12 177.7 4 847 352.9 294 059.2
" pagpar = 7 Y 29 7 :_" b A P o A A 2 payzdn HM 17-13 177.8 4 847 504.2 294 029.6
_ - ¥ “ RW7 17-02 179.6 4 847 639.7 293 977.0
" X A 4 o g oy STM_17-06] __180.0 4 847 7148 | 293 948.7
= y T P ST T se BT /J’In 114
o ot b o o1 4 il 1%- d 1 9995
A S 8 7 o d 103
175 5 : 3 175
6 v 14 4 4 79 b1 Ve 4 “ o 4
4 T K AN Ly ;
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TRACE CLAY, TRACE GRAVEL, OCC. COBBLES 100 &
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A 14
KK
- -NOTES-
1) The boundaries between soil strata have been
established only at Borehole locations. Between
- ., Boreholes the boundaries are assumed from
165 165 geological evidence.
2) This drawing is for subsurface information only.
Surface details and features are for conceptual
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9+800
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RAMP W — SA%SWW 07

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES
UNLESS OTHERWISE SHOWN

THURBER ENGINEERING LTD.
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%
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oo 23 &
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b
L
ETR
|an?
LEGEND
‘ Borehole (By Thurber)
& Borehole (By Others)
RW7 17-02 STM 1707 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
185 185
/_ T Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal
RAMP W—5 NO ELEVATION NORTHING EASTING
GRADE
RW7 17-02 179.6 4 847 639.7 293 977.0
ORIGINAL STM 17-07| __ 1788 4 847 7407 | 293 977.3
180 N GROUND 180
3 | Flw
2 CLAYEY SILT TO SILTY [T
—u CLAYEY SILT TILL TRACE SAND T /TA 4 7,77
B4l Mz—f -+ TRACE SAND, TRACE GRAVEL Stiff o
150 Ve Very Stiff to Hard SRIE
P %
P & H
95
175 - s gils ARz Cre 175
¢ CLAYEY SILT TO SILTY CLAY TILL #
0 Hard
CLAYEY SILT TO SILTY CLAY TILL “
7 S TRACE SAND, TRACE GRAVEL
Very Stiff to Hard /
63
170 Srarah 170
N 73
CLAYEY SILT -NOTES-
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Appendix D

Global Stability Analysis Output for Retaining Walls / Embankments



FIGURE 1
CRITICAL SECTION (STA. 9+720)
RW4 - HIGHWAY 7 W-S RAMP
SHORT-TERM CONDITION

File Name: RW3 Sta 9+720 (Short-Term).gsz
Last Edited By: Geoff Lay

Date: 10/19/2018
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RSS 22 kN/m® 200kPa 34° .
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Compacted Earth Fill 18 KN/m®* 0 kPa 30°

Clayey Silt to Silty Clay Till 21 kN/m* 100kPa 0°
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FIGURE 2

CRITICAL SECTION (STA. 9+720)
RW4 - HIGHWAY 7 W-S RAMP
LONG-TERM CONDITION

File Name: RW3 Sta 9+720 (Long-Term).gsz

Last Edited By: Geoff Lay

Date: 10/19/2018

Method: Morgenstern-Price

Minimum Slip Surface Depth: 1 m

Seismic: 0
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FIGURE 3

-TERM CONDITION
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FIGURE 4

-TERM CONDITION

CRITICAL SECTION (STA. 9+900)
RW5&6 - ZENWAY BOULEVARD
LONG
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CRITICAL SECTION (STA. 9+740)
RW10 - LANGSTAFF E-N RAMP
SHORT-TERM CONDITION

File Name: RW8 Sta 9+740 (Short-Term).gsz
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FIGURE 6
CRITICAL SECTION (STA. 9+740)
RW10 - LANGSTAFF E-N RAMP
LONG-TERM CONDITION
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FIGURE 7
CRITICAL SECTION (STA. 10+170)
RW12 - MAJOR MACKENZIE S-E RAMP
SHORT-TERM CONDITION
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CRITICAL SECTION (STA. 10+170)
RW12 - MAJOR MACKENZIE S-E RAMP
LONG-TERM CONDITION

File Name: RW12 Sta 10+170 (Long Term).gsz
Last Edited By: Geoff Lay

Date: 10/19/2018 . 1 S
Method: Morgenstern-Price e e ([l S
Minimum Slip Surface Depth: 1 m .. 100
Seismic: 0 oo 1 $ooe
Compacted Earth Fill 20 kN/m? 0 kPa 30° °° ', oo
Clayey Silt 18 kN/m*>  5kPa 30° o ge e e
Clayey Silt to Silty Clay Till (upper) 21 kN/m®* 0 kPa 32° oo l/l co oo
Clayey Silt to Silty Clay Till (lower) 20 kN/m® 0 kPa 31° e o /1 LI
RSS 22 KN/m®* 200 kPa 34° o L oo
218 ) //i e 0o 0 0o

21 o o /1/ e o o o
214 o o / e 6 06 o o

o o e © 0 ¢ o o

212
210
208
206
204

Elevation

202
200
198
196
194
192
190

0 5 10 15 20 25 30 35 40 45 50 55 60

Distance

FIGURE 8

65



	H427-0-FND-REP-005-F
	1. INTRODUCTION
	2. PROJECT DESCRIPTION AND GEOLOGY BACKGROUND
	3. GEOTECHNICAL INVESTIGATION
	4. SUBSURFACE CONDITIONS
	4.1 RW1
	4.1.1 Clayey Silt
	4.1.2 Clayey Silt to Silty Clay Till
	4.1.3 Silty Sand to Sand Till

	4.2 RW2
	4.2.1 Clayey Silt
	4.2.2 Clayey Silt to Silty Clay Till

	4.3 RW3
	4.3.1 Asphalt
	4.3.1 Topsoil
	4.3.2 Clayey Silt Fill
	4.3.1 Sand and Gravel Fill
	4.3.2 Clayey Silt
	4.3.3 Clayey Silt to Silty Clay Till
	4.3.4 Sandy Silt Till

	4.4 RW4
	4.4.1 Topsoil
	4.4.2 Clayey Silt to Silty Clay
	4.4.3 Clayey Silt to Silty Clay Till

	4.5 Zenway Retaining Walls (RW5, RW6, RW7, RW8)
	4.5.1 Topsoil
	4.5.2 Asphalt
	4.5.3 Sand to Gravelly Sand Fill
	4.5.4 Silty Clay to Clayey Silt Fill
	4.5.5 Silty Clay to Clayey Silt
	4.5.6 Clayey Silt to Silty Clay Till
	4.5.7  Sandy Silt Till
	4.5.8 Silt
	4.5.9 Bedrock

	4.6 RW9
	4.6.1 Topsoil
	4.6.2 Silty Clay
	4.6.3 Clayey Silt to Silty Clay Till

	4.7 RW10
	4.7.1 Asphalt
	4.7.2 Fill
	4.7.3 Clayey Silt to Silty Clay Till

	4.8 RW11
	4.8.1 Topsoil
	4.8.2 Fill
	4.8.3 Silty Clay
	4.8.4 Clayey Silt to Silty Clay Till

	4.9 RW12
	4.9.1 Topsoil
	4.9.2 Fill
	4.9.3 Clayey Silt
	4.9.4 Clayey Silt to Silty Clay Till
	4.9.5 Sand and Silt Till

	4.10 Groundwater Levels

	5. ENGINEERING DISCUSSION AND RECOMMENDATIONS
	5.1 Backfill to Retaining Walls
	5.2 Lateral Earth Pressure
	5.3 Seismic Considerations
	5.4 Frost Depth
	5.5 Design Groundwater Level
	5.6 Geotechnical Resistances
	5.7 Excavation and Dewatering
	5.8 Subgrade Preparation
	5.9 Sliding Resistance
	5.10 Global Stability
	5.11 RSS Walls at Zenway Boulevard
	5.11.1 General
	5.11.2 Subgrade Preparation
	5.11.3 Geotechnical Resistances
	5.11.4 Global Stability
	5.11.5 Predicted Settlement



	All Appendices_Feb 19
	All Appendices_Oct 19
	PLPR-RetainingWalls




