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Peto MacCallum Ltd.

CONSULTING ENGINFEFERS

PART A - FOUNDATION INVESTIGATION REPORT
For
High Mast Light Poles and Overhead Signs
Queen Elizabeth Way and Highway 403,
G.W.P. 2163-10-00, Assignment No. 2012-E-0057
Town of Oakville, Regional Municipality of Halton, Ontario

1. INTRODUCTION

Stantec Consulting Ltd. has retained Peto MacCallum Ltd. (PML) on behalf of the Ministry of
Transportation Ontario (MTO) to conduct the geotechnical investigation for the design and
construction of sixty-six (66) High Mast Light Poles (HML) and two (2) Overhead Signs (OHS)
located on Queen Elizabeth Way (QEW) and Highway 403 in the Town of Oakville, Regional

municipality of Halton, Ontario.

Initial scope of work in the RFP provided for bidding purposes was to carry out foundation
investigation for forty (40) HMLs and ten (10) OHSs. The scope was subsequently revised by
Stantec and requested PML by e-mail dated September 09, 2016 to include eight (8) additional
HML and carry out foundation investigation for a total of forty-eight (48) HMLs. The total number of
HMLs to be investigated was again revised by Pavement and Foundation Section of MTO and
requested PML by e-mail dated August 09, 2017, to investigate a total of sixty-six (66) locations of
HMLs, located west of Erin Mills Parkway between Sta. 21+550 and Sta. 26+460.

The locations of OHSs were also revised by Stantec and requested PML by e-mail dated

November 14, 2017 to carry out foundation investigations only for two (2) OHSs.

This report presents a summary of the subsurface conditions within the project limit, based on the soail
data from thirteen (13) boreholes advanced by PML under the current assignment (2012-E-0057) and
twenty-six (26) boreholes from the previous investigations carried out in the vicinity of the proposed

overhead signs and high mast light poles.

2. SITE DESCRIPTION

The stretch of Land within the QEW / Highway 403 corridor near the project site are generally vacant

and grass covered. The topography of the area is gently sloping down towards the south.

165 Cartwright Avenue, Toronto, Ontario M6A 1V5
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Outside of the highway corridor, land use primarily includes commercial and light industrial buildings
and businesses. The Ford Motor Company occupies the majority of the land to the south of the
QEW / Highway 403 interchange.

3. EIELD INVESTIGATION PROCEDURES

The PML staff visited the site on August 20, 2017 to mark out the borehole locations. The
underground services at the borehole locations were cleared by the respective utility companies.
Public and private utility authorities were informed and all the utility clearance documents were

obtained before the commencement of drilling work.

The fieldwork was carried out from August 22 to 30, 2017 and from September 11 to 14, 2017. The
location of the boreholes in the field were established by PML staff using a portable GPS device.
Subsequently, the coordinates and ground surface elevations at the location of all 13 Boreholes were
provided in MTM NAD 83 northing and easting by Callon Dietz Incorporated. Table A, listing the
borehole coordinates is included with this report.

The drilling equipment used was owned and operated by Canadian Soil Drilling (CSD), a specialist
drilling contractor. The fieldwork was carried out under the full-time supervision of a PML field
supervisor. The investigation included advancing thirteen (13) boreholes, numbered 17-01 to 17-04
and 17-06 to 17-14, to maximum depths ranging from 4.6 m to 7.8 m (EI.107.9 to EI.153.4). These
boreholes were advanced using solid stem augers powered by a track-mounted drill rig. The
locations of boreholes are shown on the attached Drawings 1 to 9 in Appendix A. Representative
soil samples were recovered from the boreholes at 0.75 m intervals using a conventional 51 mm
0.D split spoon sampler in accordance with the Standard Penetration Test (SPT) procedure.
Standard penetration tests were conducted simultaneously with the sampling operation to assess

the strength characteristics of the substrata.

The groundwater conditions at the borehole locations were observed during the drilling by visual
examination of the soil samples, sampler and drill rods as the samples were retrieved. In addition,

water level measurements were taken in open boreholes. Upon completion of drilling, the boreholes
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were backfilled with bentonite/cement grout in accordance with the MTO guidelines and

MOE Regulation 903 for borehole abandonment procedures.

The recovered soil samples were returned to our laboratory for detailed visual examination and

index tests.

4. LABORATORY TEST PROCEDURES

Laboratory tests on representative SPT samples recovered during the fieldwork were carried out by
the certified laboratory owned by PML, located in Toronto. The laboratory testing program included

the following:

¢ Natural moisture content determinations (70)
e  Grain size distribution analyses (17)
e  Atterberg limits (12)

The laboratory tests to determine the index properties were performed in accordance with the MTO
test procedures, which follow American Society for Testing Materials (ASTM) test procedures, with
the exception of hydrometer test (LS-702). The results of the grain size distribution analyses are
presented on Figures GS-1 to GS-3. The results of the Atterberg limit tests are provided on
Figures PC-1 to PC-2. All of the test results are summarized on the attached

Record of Borehole sheets.

5. SITE GEOLOGY AND SUBSURFACE CONDITIONS

5.1 Site Geology

The study area is located in the physiographic region known as the Iroquois Plain
(“Physiography of Southern Ontario” by Chapman and Putnam and Map 1050 A of
Lindsay-Peterborough Area, published by the Geological Survey of Canada). The Iroquois Plain
extends to a distance of about 305 km around the Lake Ontario from the Niagara River at the

west end to Trent River in the east end. In general, the plain is a mosaic of lacustrine sandy and
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clayey deposits with till plains and drumlins. Small drainage courses and creeks currently drain the

area southerly towards Lake Ontario.

5.2 Subsurface Conditions

The underlying subsoil in the area proposed for high mast light poles and overhead signs consists
mainly of cohesive material followed by weathered Shale bedrock. The subsoil in this area consists
of very dense to loose silty sand fill material followed by stiff to hard cohesive glacial till deposits.
The till deposit is underlain by highly weathered Shale bedrock of Queenston Formation. However,
for classification purposes, the soils encountered within the project area can be divided into ten

different zones.

a) Pavement Structure and Granular Base

b) Sand to silty sand, some/with gravel (Fill)

c) Silty clay to clayey Silt, some sand, trace gravel (Fill)
d) Silty clay, trace/some sand, trace gravel

e) Clayey silt, sand and gravel

f) Silty clay, trace/some sand, trace/some gravel (Till)
g) Silty clay to clayey silt, some sand, some gravel (Till)
h) Silty sand, some gravel (Till)

i) Highly weathered Shale Bedrock

j) Weathered Shale bedrock

The subsurface conditions that may be expected in the proposed locations of the overhead signs
and high mast light poles, together with the field and laboratory test results are shown on the Record
of Borehole Sheets contained in the Appendix B of this report. The boreholes relevant to each high
mast light pole and overhead sign and a summary of soil strata encountered at each borehole

location is provided in Tables 5.2.a and 5.2.b, for reference purposes.
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Table 5.2.a - Location of High Mast Light Poles and Relevant Boreholes

ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSEEEEEE GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
109.1 | 109.3 | Pavement Structure
Dense to compact
109.3 | 106.7 | sand, some gravel
(Fill
Pl 21+550 110.613 4 30M05-205 Hard silty clay,
106.7 | 106.4 | trace/ some sand
and gravel (Till)
106.4 | 104.6 Weathered Shale
bedrock
109.1 | 109.3 | Pavement Structure
Dense to compact
109.3 | 106.7 | sand, some gravel
(Fill
106.7 | 106.4 | trace/ some sand
and gravel (Till)
106.4 | 104.6 Weathered Shale
bedrock
75 mm Asphalt over
113.4 | 113.1 | silty sand with gravel
(Pavement Fill)
Compact silty sand
113.1 ) 1124 1\ i gravel (Fill)
Silty clay, some
112.4 | 111.0 | sand, trace gravel
P3 21+775 112.885 17-01 (Filh) .
Hard silty clay to
clayey silt, some
1110 | 1099 sand, some gravel,
occasional Shale
and limestone
fragments (Till)
Highly weathered
109.9 | 108.7 Shale bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P4

21+890

114.121

17-01

1134 | 113.1

75 mm Asphalt over
silty sand with gravel
(Pavement Fill)

1131 | 1124

Compact silty sand
with gravel (Fill)

112.4 | 111.0

Silty clay, some
sand, trace gravel
(Fill)

111.0 | 109.9

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

109.9 | 108.7

Highly weathered
Shale bedrock

PS5

22+002

114.522

17-01

1134 | 1131

75 mm Asphalt over
silty sand with gravel
(Pavement Fill)

1131 | 1124

Compact silty sand
with gravel (Fill)

112.4 | 111.0

Silty clay, some
sand, trace gravel
(Fill)

111.0 | 109.9

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

109.9 | 108.7

Highly weathered
Shale bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P6

22+115

114.818

17-01

1134 | 113.1

75 mm Asphalt over
silty sand with gravel
(Pavement Fill)

1131 | 1124

Compact silty sand
with gravel (Fill)

112.4 | 111.0

Silty clay, some
sand, trace gravel
(Fill)

111.0 | 109.9

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

109.9 | 108.7

Highly weathered
Shale bedrock

P7

22+230

115.129

17-02

1144 | 1141

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

114.1 | 1134

Compact silty sand
with gravel (Fill)

1134 | 112.3

Stiff silty clay, some
sand, trace gravel
(Fill)

112.3 | 1104

Dense to very dense
silty sand, some
gravel, occasional
Shale and limestone
fragments (Fill)

110.4 | 109.3

Hard silty clay to
clayey silt, some
sand, some gravel
(Til

109.3 | 107.9

Highly weathered
Shale bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P8

22+240

115.466

17-02

114.4 | 1141

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

1141 | 1134

Compact silty sand
with gravel (Fill)

113.4 | 112.3

Stiff silty clay, some
sand, trace gravel
(Fill)

112.3 | 1104

Dense to very dense
silty sand, some
gravel, occasional
Shale and limestone
fragments (Fill)

110.4 | 109.3

Hard silty clay to
clayey silt, some
sand, some gravel
(Till)

109.3 | 107.9

Highly weathered
Shale bedrock

P9

22+460

115.808

17-02

1144 | 1141

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

114.1 | 1134

Compact silty sand
with gravel (Fill)

1134 | 112.3

Stiff silty clay, some
sand, trace gravel
(Fill)

112.3 | 1104

Dense to very dense
silty sand, some
gravel, occasional
Shale and limestone
fragments (Fill)

110.4 | 109.3

Hard silty clay to
clayey silt, some
sand, some gravel
(Til

109.3 | 107.9

Highly weathered
Shale bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P10

22+605

116.664

17-03

1225 | 122.2

45 mm Asphalt over
silty sand with gravel
(Pavement Fill)

122.2 | 122.0

Loose silty sand with
gravel (Fill)

122.0 | 119.5

Stiff silty clay, trace
sand, trace gravel
(Fill)

119.5 | 116.0

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

116.0 | 115.8

Highly weathered
Shale bedrock

17-02

1144 | 1141

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

114.1 | 1134

Compact silty sand
with gravel (Fill)

1134 | 112.3

Stiff silty clay, some
sand, trace gravel
(Fill)

112.3 | 1104

Dense to very dense
silty sand, some
gravel, occasional
Shale and limestone
fragments (Fill)

110.4 | 109.3

Hard silty clay to
clayey silt, some
sand, some gravel
(Til

109.3 | 107.9

Highly weathered
Shale bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P11

22+755

119.042

17-03

1225 | 122.2

45 mm Asphalt over
silty sand with gravel
(Pavement Fill)

122.2 | 122.0

Loose silty sand with
gravel (Fill)

122.0 | 119.5

Stiff silty clay, trace
sand, trace gravel
(Fill)

119.5 | 116.0

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

116.0 | 115.8

Highly weathered
Shale bedrock

P12

22+900

121.452

17-03

1225 | 122.2

45 mm Asphalt over
silty sand with gravel
(Pavement Fill)

122.2 | 122.0

Loose silty sand with
gravel (Fill)

122.0 | 1195

Stiff silty clay, trace
sand, trace gravel
(Fill)

119.5 | 116.0

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

116.0 | 115.8

Highly weathered
Shale bedrock
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSS&E%E GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
45 mm Asphalt over
122.5 | 122.2 | silty sand with gravel
(Pavement Fill)
1222 | 1220 Loose S|I_ty sand with
gravel (Fill)
Stiff silty clay, trace
122.0 | 119.5 | sand, trace gravel
P13 23+040 | 123.753 17-03 (Fil)
Hard silty clay to
clayey silt, some
sand, some gravel,
119.5 | 116.0 occasional Shale
and limestone
fragments (Till)
Highly weathered
116.0 | 115.8 Shale bedrock
120.0 | 119.4 | Cobbles and gravel
Silty clay, some
17 30M05-112 1194 | 118.8 sand
1188 | 1148 Weathered Shale
bedrock
123.7 | 123.5 | Topsoil
Very stiff silty clay,
P14 23+185 | 126.271 1235 | 122.8 | race sand,
occasional Shale
fragments (Fill)
13-18 30M5-293 122.8 | 122.5 | Very stiff silty clay,
trace sand, trace
122.5 | 120.5 | gravel (Till)
Highly weathered
120.5 | 119.2 Shale bedrock
1192 | 116.0 Weathered Shale
bedrock
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSS&S?EE GE%CO:RES SOIL TYPE
NUMBER (m) ' FROM TO
P15*
P16*
127.7 | 127.6 | Topsoill
Firm to very stiff silty
P17 23+325 128.606 13-20 30M5-291 127.6 | 126.1 | clay, trace/ some sand,
trace gravel (Fill)
126.1 | 1213 Weathered Shale
bedrock
128.0 | 127.9 | Topsoil
1219 | 1273 | Comeect e S
P18 23+330 126.987 13-22 30M5-296 [, SOME g
Stiff silty clay, trace
127.3 | 125.7
sand, trace gravel
1257 | 120.4 Weathered Shale
bedrock
210 mm Asphalt over
123.1 122.7 | silty sand with gravel
(Pavement Fill)
Compact silty sand
122.7 1 122.5 |\ gravel (Fill)
1225 1223 Silty clay, traceT sand,
trace gravel (Fill)
Hard silty clay to
clayey silt, with
gravel, some sand,
P19 23+030 | 122.961 17-04 1223 | 1219 | 5ccasional Shale and
limestone fragments
(Till)
Hard silty clay to
clayey silt, with
1219 120.8 gravel_, some sand,
occasional Shale and
limestone fragments
(Til)
Highly weathered
120.8 118.5 Shale bedrock
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSSEE%E GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
118.8 | 118.7 | Topsaoll
Very stiff clayey silt,
P20 23+240 120.139 2,3 30M05-115 | 118.7 | 116.9 sand and gravel
1169 | 115.4 weathered Shale
bedrock
P21~
p22*
p23*
P24~
125.1 | 124.9 | 150 mm Asphalt
Dense sand and
13-21 30M5-296 124.9 | 124.3 | gravel, some silt
(Fill)
1243 | 1202 weathered Shale
bedrock
131.5 | 131.3 | 150 mm Asphalt
Compact sand and
P25 23+435 132.596 131.3 | 130.0 | gravel, some silt
(Fill)
Very stiff silty clay,
13-24 30M5-297 1300 | 1297 trace _sand,
occasional Shale
fragments (Till)
Highly weathered
129.7 | 1266 Shale bedrock
126.6 | 1236 Weathered Shale
bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P26

23+570

138.311

17-06

138.4 | 137.9

275 mm Asphalt
over silty sand with
gravel (Pavement
Fill)

137.9 | 1374

Very dense silty
sand with gravel,
occasional Shale
and limestone
fragments (Fill)

137.4 | 133.7

Highly weathered
Shale bedrock

P27

23+700

141.032

17-06

138.4 | 137.9

275 mm Asphalt
over silty sand with
gravel (Pavement
Fill)

1379 | 1374

Very dense silty
sand with gravel,
occasional Shale
and limestone
fragments (Fill)

137.4 | 133.7

Highly weathered
Shale bedrock

P28

23+818

140.84

17-06

138.4 | 137.9

275 mm Asphalt over
silty sand with gravel
(Pavement Fill)

137.9 | 1374

Very dense silty
sand with gravel,
occasional Shale
and limestone
fragments (Fill)

137.4 | 133.7

Highly weathered
Shale bedrock

pP29*

P30*
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSS&E%E GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
131.0 | 130.9 | Topsall
130.9 | 130.3 | Compact Shale (Fill)
Very stiff silty clay,
130.3 | 129.6 trace sand (Fill)
P31 23+485 | 133.655 13-19 | 30M5-291 Very st silty clay,
trace sand,
129.6 | 128.8 ;
occasional Shale
fragments
Highly weathered
128.8 | 126.5 Shale bedrock
1265 | 123.4 weathered Shale
bedrock
131.0 | 130.9 | Topsall
130.9 | 130.3 | Compact Shale (Fill)
Very stiff silty clay,
130.3 1 129.6 trace sand (Fill)
13-19 | 30M5-201 xg% S;g‘;;"ty clay,
129.6 | 128.8 . ’
occasional Shale
fragments
Highly weathered
P32 23+595 138.648 128.8 | 126.5 Shale bedrock
1265 | 123.4 weathered Shale
bedrock
135.9 | 135.8 | Topsoil
Stiff to very stiff silty
clay, some sand,
403-4 30M15-271 | 135.8 | 1344 trace gravel, Shale
fragments (Fill)
Highly weathered
134.4 ) 133.3 Shale bedrock
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSS,&';EEE GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
131.0 | 130.9 | Topsoil
130.9 | 130.3 | Compact Shale (Fill)
Very stiff silty clay,
130.3 | 129.6 |- e sand (Fill)
13-19 | 30M5-291 X:?é Sstg‘;j"ty clay,
129.6 | 128.8 ; '
occasional Shale
fragments
Highly weathered
P33 23+320 143.0 128.8 | 126.5 Shale bedrock
1265 | 123.4 weathered Shale
bedrock
145.1 | 144.9 | Topsoil
144.9 | 1439 | Stiff tovery siff
clayey silt to silty
403-1 30M15-271 clay, some sand,
143.9 | 139.8 | trace gravel, Shale
fragments (Fill)
Highly weathered
139.8 | 1394 Shale bedrock
143.8 | 143.7 | Topsoil
Hard clayey silt,
P34 23+840 145.091 7 30M05-114 | 143.7 | 141.1 trace sand
1411 | 1394 weathered Shale
bedrock
148.7 | 146.5 ;'2;2 g':ggy silt,
P35 23+955 142.373 13 30M05-110
weathered Shale
146.5 | 139.6
bedrock
146.6 | 146.5 | Topsall
P36 23+950 146.519 3 30M05-114 Hard clavev silt
1465 | 145.1 yey stit
trace sand
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSS&E(E);E GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
145.1 | 142.1 | Shale bedrock
151.8 | 151.7 | Topsoil
1517 | 151.3 | Jory S Sy
P37 24+065 153.31 13-08 30M5-294 Hiahl hered
151.3 | 149.3 | Highly weathere
Shale bedrock
Weathered Shale
149.3 | 146.3 bedrock
150.8 | 150.7 | Topsaoll
Very stiff silty clay,
P38 10+010 145.338 13-09 30M5-294 fragments (Fill)
Highly weathered
1500 | 148.3 Shale bedrock
1483 | 1448 weathered Shale
bedrock
158.1 | 157.8 | Topsoil
Hard silty clay to
clayey silt, with
gravel, some sand,
P39 24+280 153.176 17-14 157.8 | 156.2 occasional Shale
and limestone
fragments (Till)
Highly weathered
156.2 | 1534 Shale bedrock
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSS&E%E GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
158.1 | 157.8 | Topsoil
Hard silty clay to
clayey silt, with
gravel, some sand,
P40 24+390 156.496 17-14 157.8 | 156.2 occasional Shale
and limestone
fragments (Till)
Highly weathered
156.2 | 1534 Shale bedrock
152.6 | 152.5 | Topsoil
152.5 | 151.9 | Compact Shale (Fill)
Hard silty clay, trace
sand, occasional
P41 10+125 157.545 13-03 30M5-292 151.9 | 151.3 Shale fragments
(Fill)
Highly weathered
151.3 1 150.2 Shale bedrock
1502 | 1471 Weathered Shale
bedrock
131.5 | 131.3 | 150 mm Asphalt
Compact sand and
131.3 | 130.0 | gravel, some silt
(Fill)
Very stiff silty clay,
P42 23+415 133.68 13-24 30M5-297 130.0 | 129.7 trace _sand,
occasional Shale
fragments
Highly weathered
129.7 1 1282 Shale bedrock
1282 | 1236 Weathered Shale
bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P43

23+565

135.037

17-6

138.4 | 137.9

275 mm Asphalt
over silty sand with
gravel (Pavement
Fill)

137.9 | 1374

Very dense silty
sand with gravel,
occasional Shale
and limestone
fragments (Fill)

137.4 | 133.7

Highly weathered
Shale bedrock

P44

23+700

138.608

17-6

138.4 | 137.9

275 mm Asphalt
over silty sand with
gravel (Pavement
Fill)

1379 | 1374

Very dense silty
sand with gravel,
occasional Shale
and limestone
fragments (Fill)

137.4 | 133.7

Highly weathered
Shale bedrock

P45

23+985

146.965

117-A8

30M05-117

146.7 | 144.3

Very stiff to hard
silty clay, trace sand

1443 | 1413

Shale bedrock
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSSEE%E GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
150.0 149.9 | Topsoll
Stiff silty clay, trace
149.9 149.4 | sand, occasional
13-11 Shale fragments (Fill)
Highly weathered
149.4 | 1476 Shale bedrock
1476 | 1446 Weathered Shale
bedrock
P46 24+070 149.076 30M5-294 1491 | 149.0 | Topsoil
Very stiff silty clay,
1490 | 1461 | fracesand,
13-12 occasional Shale
) fragments (Fill)
Highly weathered
146.1 148.2 Shale bedrock
1482 | 1430 Weathered Shale
bedrock
149.9 149.8 | Topsoll
Stiff silty clay, trace
149.8 | 149.0 | sand, occasional
13-13 rootlets (Fill)
Highly weathered
149.0 | 146.9 Shale bedrock
146.9 | 1438 Weathered Shale
bedrock
P47 24+137 149.154 30M5-294 150.2 150.0 | 150 mm Asphalt
150.0 149.7 | Concrete
13-14 149.7 | 149.3 | Sand and gravel (Fill)
Highly weathered
1493 | 147.2 Shale bedrock
1472 1441 Weathered Shale
bedrock
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ELEVATION
HML GROUND
STRUCTURE | STATION | ELEVATION BSS&E%E GE%%RES SOIL TYPE
NUMBER (m) ' FROM TO
151.8 | 151.7 | Topsaoll
Stiff silty clay, trace
151.7 | 150.9 | sand, occasional
P48 24+195 152.116 13-05 30M5-292 rootlets (Fill)
Highly weathered
150.9 | 1488 Shale bedrock
1488 | 1457 Weathered Shale
bedrock
150.2 | 150.1 | Topsoil
Compact sand and
150.1 | 149.6 | gravel, some silt
P49 24+305 150.674 13-15 30M5-294 (Fill)
Highly weathered
1496 | 147.8 Shale bedrock
1478 | 1443 Weathered Shale
bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P50

24+330

151.903

13-07

30M5-292

151.3 | 151.2

Topsoll

151.2 | 150.4

Stiff silty clay, trace
sand, occasional
rootlets (Fill)

150.4 | 148.3

Highly weathered
Shale bedrock

148.3 | 145.2

Weathered Shale
bedrock

P51

24+460

152.709

17-7

151.7 | 151.3

60 mm Asphalt over
silty sand with gravel
(Pavement Fill)

151.3 | 151.1

Compact silty sand
with gravel (Fill)

151.1 | 150.2

Hard clayey silt,
trace sand, some
gravel, occasional
Shale and limestone
fragments (Till)

150.2 | 147.0

Highly weathered
Shale bedrock

P52

24+580

152.973

17-7

151.7 | 151.3

60 mm Asphalt over
silty sand with gravel
(Pavement Fill)

151.3 | 1511

Compact silty sand
with gravel (Fill)

151.1 | 150.2

Hard clayey silt,
trace sand, some
gravel, occasional
Shale and limestone
fragments (Till)

150.2 | 147.0

Highly weathered
Shale bedrock




Part A — Foundation Investigation Report

High Mast Light Poles and Overhead Signs, Queen Elizabeth Way and Highway 403
Town of Oakville, Regional Municipality of Halton, Ontario, G.W.P. 2163-10-00
Assignment No. 2012-E-0057, Index No: 109FIR
PML Ref.: 14TF005-HM, February 12, 2018, Page 23

"z

HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P53

24+680

152.424

17-7

151.7 | 151.3

60 mm Asphalt over
silty sand with gravel
(Pavement Fill)

151.3 | 151.1

Compact silty sand
with gravel (Fill)

151.1 | 150.2

Hard clayey silt,
trace sand, some
gravel, occasional
Shale and limestone
fragments (Till)

150.2 | 147.0

Highly weathered
Shale bedrock

P54

24+795

151.267

17-8

150.0 | 149.3

70 mm Asphalt over
silty sand with gravel
(Pavement Fill)

149.3 | 149.0

Loose sand and
gravel, some silt
(Fill)

149.0 | 1485

Silty clay, trace
sand, trace gravel
(Fill)

148.5 | 147.7

Very stiff to hard
silty clay to clayey
silt, trace sand, trace
gravel, occasional
Shale and limestone
fragments (Till)

147.7 | 1453

Highly weathered
Shale bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P55

24+910

150.655

17-8

150.0 | 149.3

70 mm Asphalt over
silty sand with gravel
(Pavement Fill)

149.3 | 149.0

Loose sand and
gravel, some silt
(Fill)

149.0 | 148.5

Silty clay, trace
sand, trace gravel
(Fill)

148.5 | 147.7

Very stiff to hard
silty clay to clayey
silt, trace sand, trace
gravel, occasional
Shale and limestone
fragments (Till)

147.7 | 1453

Highly weathered
Shale bedrock

P56

25+030

150.097

17-8

150.0 | 149.3

70 mm Asphalt over
silty sand with gravel
(Pavement Fill)

149.3 | 149.0

Loose sand and
gravel, some silt
(Fill

149.0 | 148.5

Silty clay, trace
sand, trace gravel
(Fill

148.5 | 147.7

Very stiff to hard
silty clay to clayey
silt, trace sand, trace
gravel, occasional
Shale and limestone
fragments (Till)

147.7 | 145.3

Highly weathered
Shale bedrock

P57

25+140

149.309

30M12-121

1442 | 1441

Topsaoil

1441 | 141.7

Stiff to hard clayey
silt, trace of organics
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

141.7 | 136.2

Weathered Shale
bedrock

P58

25+260

146.612

30M12-121

1442 | 144.1

Topsoll

1441 | 141.7

Stiff to hard clayey
silt, trace of organics

141.7 | 136.2

Weathered Shale
bedrock

P59

25+360

143.215

30M12-121

142.7 | 141.5

Loose sand, trace
gravel, trace silt (Fill)

1415 | 141.0

Hard clayey silt,
trace gravel

141.0 | 137.2

Weathered Shale
bedrock

P60*

P61*

P62

25+205

146.492

17-12

147.2 | 146.8

220 mm Asphalt
over silty sand with
gravel (Pavement
Fill)

146.8 | 146.4

Silty clay, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Fill)

146.4 | 1449

Firm to hard silty
clay to clayey silt,
trace sand, trace
gravel, occasional
Shale and limestone
fragments (Till)

1449 | 1425

Highly weathered
Shale bedrock

P63*
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P64

25+110

148.524

17-12

147.2 146.8

220 mm Asphalt over
silty sand with gravel
(Pavement Fill)

146.8 146.4

Silty clay, some sand,
trace gravel,
occasional Shale and
limestone fragments
(Fill)

146.4 144.9

Firm to hard silty clay
to clayey silt, trace
sand, trace gravel,
occasional Shale and
limestone fragments
(Till)

144.9 142.5

Highly weathered
Shale bedrock

P65

25+335

142.685

30M12-121

143.8 | 143.2

Compact sand and
gravel (Fill)

143.2 | 141.2

Hard clayey silt,
layer of fine sand,
trace of organics

141.2 | 137.7

Highly weathered
Shale bedrock

P66

25+405

143.509

17-13

143.9 | 1435

Loose silty sand,
with gravel (Fill)

1435 | 141.2

Firm to Stiff silty clay
to clayey silt, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Fill)

141.2 | 137.0

Hard silty clay to
clayey silt, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Till)

137.0 | 136.1

Highly weathered
Shale bedrock




Part A — Foundation Investigation Report

High Mast Light Poles and Overhead Signs, Queen Elizabeth Way and Highway 403
Town of Oakville, Regional Municipality of Halton, Ontario, G.W.P. 2163-10-00
Assignment No. 2012-E-0057, Index No: 109FIR
PML Ref.: 14TF005-HM, February 12, 2018, Page 27

"z

HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P67

25+110

140.133

17-13

143.9 | 143.5

Loose silty sand,
with gravel (Fill)

1435 | 141.2

Firm to Stiff silty clay
to clayey silt, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Fill)

141.2 | 137.0

Hard silty clay to
clayey silt, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Till)

137.0 | 136.1

Highly weathered
Shale bedrock

P68

25+485

141.163

17-9

139.5 | 138.8

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

138.8 | 137.8

Stiff to hard silty
clay, some sand,
trace gravel (Fill)

137.8 | 137.2

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

137.2 | 134.8

Highly weathered
Shale bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P69

25+610

140.28

17-9

139.5 | 138.8

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

138.8 | 137.8

Stiff to hard silty
clay, some sand,
trace gravel (Fill)

137.8 | 137.2

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

137.2 | 134.8

Highly weathered
Shale bedrock

P70

25+715

139.555

17-9

139.5 | 138.8

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

138.8 | 137.8

Stiff to hard silty
clay, some sand,
trace gravel (Fill)

137.8 | 137.2

Hard silty clay to
clayey silt, some
sand, some gravel,
occasional Shale
and limestone
fragments (Till)

137.2 | 134.8

Highly weathered
Shale bedrock
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STRUCTURE
NUMBER

STATION
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ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P71

25+820

138.897

17-10

137.9 | 137.2

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

137.2 | 136.7

Compact silty sand,
with gravel (Fill)

136.7 | 136.2

Stiff silty clay, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Fill)

136.2 | 135.6

Stiff silty clay to
clayey silt, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Till)

135.6 | 133.3

Highly weathered
Shale bedrock

P72

25+925

138.709

17-10

137.9 | 137.2

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

137.2 | 136.7

Compact silty sand,
with gravel (Fill)

136.7 | 136.2

Stiff silty clay, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Fill)

136.2 | 135.6

Stiff silty clay to
clayey silt, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Till)

135.6 | 133.3

Highly weathered
Shale bedrock
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ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P73

26+035

137.589

17-10

137.9 | 137.2

85 mm Asphalt over
silty sand with gravel
(Pavement Fill)

137.2 | 136.7

Compact silty sand,
with gravel (Fill)

136.7 | 136.2

Stiff silty clay, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Fill)

136.2 | 135.6

Stiff silty clay to
clayey silt, some
sand, trace gravel,
occasional Shale
and limestone
fragments (Till)

135.6 | 133.3

Highly weathered
Shale bedrock

P74

26+140

136.067

17-11

133.8 | 1334

75 mm Asphalt over
silty sand with gravel
(Pavement Fill)

133.4 | 1329

Compact silty sand,
with gravel (Fill)

1329 | 131.0

Very stiff silty clay,
some sand, trace
gravel, occasional
Shale and limestone
fragments (Fill)

131.0 | 130.0

Hard silty clay to
clayey silt, trace
sand, trace gravel,
occasional Shale
and limestone
fragments (Till)

130.0 | 129.2

Highly weathered
Shale bedrock
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GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P75

26+245

134.557

17-11

133.8 | 133.4

75 mm Asphalt over
silty sand with gravel
(Pavement Fill)

133.4 | 1329

Compact silty sand,
with gravel (Fill)

1329 | 131.0

Very stiff silty clay,
some sand, trace
gravel, occasional
Shale and limestone
fragments (Fill)

131.0 | 130.0

Hard silty clay to
clayey silt, trace
sand, trace gravel,
occasional Shale
and limestone
fragments (Till)

130.0 | 129.2

Highly weathered
Shale bedrock

P76

26+355

133.525

17-11

133.8 | 1334

75 mm Asphalt over
silty sand with gravel
(Pavement Fill)

133.4 | 1329

Compact silty sand,
with gravel (Fill)

1329 | 131.0

Very stiff silty clay,
some sand, trace
gravel, occasional
Shale and limestone
fragments (Fill)

131.0 | 130.0

Hard silty clay to
clayey silt, trace
sand, trace gravel,
occasional Shale
and limestone
fragments (Till)

130.0 | 129.2

Highly weathered
Shale bedrock
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HML
STRUCTURE
NUMBER

STATION

GROUND
ELEVATION

(m)

BOREHOLE
NUMBER

GEOCRES
NO.

ELEVATION

FROM TO

SOIL TYPE

P77

26+460

133.734

17-11

133.8 | 133.4

75 mm Asphalt over
silty sand with gravel
(Pavement Fill)

133.4 | 1329

Compact silty sand,
with gravel (Fill)

1329 | 131.0

Very stiff silty clay,
some sand, trace
gravel, occasional
Shale and limestone
fragments (Fill)

131.0 | 130.0

Hard silty clay to
clayey silt, trace sand,
trace gravel,
occasional

Shale and limestone
fragments (Till)

130.0 | 129.2

Highly weathered
Shale bedrock
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Table 5.2.b - Location of Overhead Signs and Relevant Boreholes

OHS ELEVATION
STRUCTURE STATION BSSE:E;E GE%CORES SOIL TYPE
NUMBER : FROM TO
129.7 | 129.5 | 150 mm Asphalt
1295 | 1282 Dense t.o cqmpact sand and gravel,
some silt (Fill)

OHS 1 23+350 13-23 30M5-297 11982 [ 126.1 | Firm to very stiff silty clay, trace sand
126.1 | 123.6 | Highly weathered Shale bedrock
123.6 | 120.6 | Weathered Shale bedrock
151.8 | 151.7 | Topsoail
151.7 | 151.3 | Very stiff silty clay, some sand (Fill)

OHS2 24+150 13-08 30M5-294 -
151.3 | 149.3 | Highly weathered Shale bedrock
149.3 | 146.3 | Weathered Shale bedrock

Notes

*2.

The top of the bedrock should be considered approximate and an allowance of +/- 0.5 m should be allowed.
The High Mast Light Poles identified in the table above with the asterisk (P*) are not considered structures and

soil data is provided for these locations.
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5.3 Groundwater Conditions

The groundwater was encountered in six (6) of the thirteen boreholes upon completion of drilling or

during drilling. The groundwater level in each borehole is as follows.

Table 5.3.a - Groundwater Levels in new Boreholes

BOREHOLE NO. ELEVATION OF WATER LEVEL (m)
17-01 109.0
17-02 110.7
17-03
17-04 120.8
17-06 136.3
17-07
17-08
17-09 136.2
17-10
17-11 129.5
17-12
17-13
17-14
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Table 5.3.b - Groundwater Levels in Geocres Boreholes

BOREHOLE NO. | GEOCRES NO. | ELEVATION OF WATER LEVEL (m)

4 30M05-205 106.7

17 30M05-112 119.8
13-18 30M5-293 120.1
13-20 30M5-291 123.6
13-19 1235

2 117.8

3 30M05-115 1177
13-21 123.1
13-22 30M5-296 122.6
13-24 30M5-297 127.6
403-4 30M15-271 Dry
403-1 Dry

7 30M05-114 140.5

13 30M05-110 148.4

3 30M05-114 145.4
13-08 30M5-294 147.5
13-09 149.6
13-11 148.3
13-12 30M5-294 147.3
13-13 147.3
13-14 148.7
13-15 Not available
13-05 148.2
13-07 30M5-292 147.4
13-03 148.2

6 143.6

7 30M12-121 Not available

3 Not available
117-A8 30M05-117 143.4

The elevations and groundwater levels provided in the table are reported based on the information from previous

investigations

The groundwater levels are subject to seasonal fluctuations and precipitation patterns.
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6. CLOSURE

The fieldwork was carried out under the supervision of Mr. K. Pettit. Canadian Soil Drilling (CSD)
supplied the drilling equipment for the subsurface exploration. The laboratory testing of the selected
samples was carried out in the PML laboratory in Toronto.

This report was prepared by Ms. Asieh Khadem, M.Sc. Eng., EIT, Project Supervisor and reviewed
by Mark Vasavithasan, M.Sc. Eng., P. Eng. Senior Engineer, Geotechnical Services.
Mr. C.M.P. Nascimento, P. Eng., Principal Consultant, conducted an independent review of the
repont.

Yours very truly

Psto MacCallum Ltd.

B. VASAVITHASAN

e T

v
AS\QDv \'< L\ﬂﬂlo/‘“ ‘VCE OF 0“‘
Asieh Khadem, M.Sc. Eng., EIT Mark Vasavithasan, M.Sc. Eng., P.Eng.
Project Supervisor, Geotechnical Services Senior Engineer, Geotechnical Services

Carlos M.P. Nascimento, P. Eng.
Project Manager and
MTO Designated Principal Contact

AK/MV/CN:nk
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TABLE A - BOREHOLE COORDINATES

5 OREHOLE NO. COORDINATING (MTM)

NORTHING EASTING
17-01 4815766.8 290818.1
17-02 4816146.1 290817.1
17-03 4816845.8 290786.6
17-04 4817159.8 290970.4
17-06 4817643.7 290815.9
17-07 4818197.2 291010.0
17-08 4818522.5 291274.8
17-09 4819104.6 291739.6
17-10 4819356.9 291941.3
17-11 4819607.4 292141.9
17-12 4818710.8 291598.4
17-13 4819025.4 291516.2
17-14 4818046.9 290420.1

Table A, Page 1 of 1
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APPENDIX A

Borehole Location Plans — Drawings 1 to 9



BOREHOLE # NORTHINGS EASTINGS ELEVATION
17-01 4815766.8 | 290818.1 113.4
KEY MAP /
N.T.S. ‘
2 2 2 2
290 800 E
........ f . : } f i " 290 800 E
------- : e = —F i F S B q;l
: W vV o\ G : 2 o ¢ AN [ ' H - —Jd—- =
—_—— == = e — c=——— — = == ;‘
= e = : = T Pg |
____________________________ b l-1P3] % {P4] |, §@ I f
] @M “\ J """""""""" Z
Top of R® % J [— - =
3 S
< g N
+ &
~ ~N
= =
7)) w
291000 E /
= = F4
S S S =
> o @ S 291000 E
LEGEND: N
NOTES: _¢_
BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS.
DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE ‘ PREVIOUS BOREHOLE FROM GEOCRES REPORTS
SHOWN. STATIONS ARE IN KILOMETRES AND METRES.
PML REF.: DATE:
HIGH MAST LIGHT POLES AND OVERHEAD SIGNS 14TF005 | JAN. 24, 2018 I’ifl) Peto MacCallum Ltd
= A DRAWN BY: CHECKED BY: (/ CONSULTING ENGINEERS
Queen Elizabeth Way and Highway 403 Improvements Zlé/f[';l A AK
o T DRAWING
4?"1 L ? 2‘0 40‘"1 CHECKED BY: APPROVED BY: Q U E E N E LIZAB ETH WAY
METR/C STA. 21+450 TO STA. 22+200 ™ ™ | M.V. C.N. G.W.P. No. 2163-10-00 01




BOREHOLE # NORTHINGS EASTINGS ELEVATION

17-02 4816 146.1 290 817.1 114.4

KEY MAP
N.T.S.

4816200 N
4816400 N
4816600 N

. e E=— . . -
= = l ' :
N )\ G g I @\l | 2T 1 | [ z
& — ——— ! e - QEW = ' :
N Y : 17.02 Y I I
— T — Py Eoe— ;
) /! ! )'
= = b | 8 j b 4 + * §
W - N /|5 RAMP i o
H g >
g N
2 N
] <
=z =z =z
zswr\mm § § §
LEGEND:
m -‘- BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS.
DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE ‘ PREVIOUS BOREHOLE FROM GEOCRES REPORTS
SHOWN. STATIONS ARE IN KILOMETRES AND METRES.
PML REF.: DATE:
HIGH MAST LIGHT POLES AND OVERHEAD SIGNS 1aTF00S | JAN. 24, 2018 C@B Peto MacGallum Ltd,
. . : ; CONSULTING ENGINEERS
Queen Elizabeth Way and Highway 403 Improvements F;L—ﬁ';‘ N Tk
o T DRAWING
4?"1 L ? 2‘0 40‘"1 CHECKED BY: APPROVED BY: QUEEN ELIZABETH WAY
METR/C STA. 22+200 TO STA. 22+950 e e \ M.V. C.N. G.W.P. No. 2163-10-00 02




BOREHOLE # NORTHINGS EASTINGS ELEVATION
17-03 48168458 | 2907866 1225
/ r.mn
KEY MAP
N.T.S.
z z z 5 z
: N g z
5 s b3 3
< - = v
o
EXIST. D\STR\BUT\ON
290 600 E s Qfngyw
\
\
o= cr‘ K 290 600 E
o > |
o) Q o QO %
o)} |7\\ * 298
¥ 1 o a3
3 hA T3g8
| o 2F
s 1! \\5\\\ 59 882
» 2 298388
T T Q
\=2 gssg
- /
............................... =l — -
— I
13-13‘ 8
] (293) ‘“ 8
———— 1 4 - ~
] 1 T= =13
T e e g I3\
= | T - g oL A . L AR et L L~ 12 AN X (1§~ MMM S 117 T<C
— = 9 = r = — 5
1 i QEW = ——— ; S QEW .
,-‘:E:F |
20 = 3 : 1 il :
e T AT T T A A T T T T T T T T A A AT T T T T o : ' e £
________________ — T 1 ;
S o e S 117-B4 \_ lor=nS
s l Ig T ~ 230 800 E
2 2 2
LEGEND:
m -’- BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS.
DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE ‘ PREVIOUS BOREHOLE FROM GEOCRES REPORTS
SHOWN. STATIONS ARE IN KILOMETRES AND METRES.
PML REF.: DATE:
HIGH MAST LIGHT POLES AND OVERHEAD SIGNS 14TF005 | JAN. 24, 2018 /L7 Peto MacCallum Ltd
H H DRAWN BY: CHEC : (/ CONSULTING ENGINEERS
Queen Elizabeth Way and Highway 403 Improvements PLAN A " KZD;Y
SCALE A -A.
DRAWING
40m 20 49'" CHECKED BY: APPROVED BY: QUEEN ELIZABETH WAY
METRIC STA. 22+950 TO STA. 23+700 (Western Part) e \ M.V. C.N. G.W.P. No. 2163-10-00 03




BOREHOLE # NORTHINGS EASTINGS ELEVATION

17-04 4817 159.8 290 970.4 123.1

KEY MAP
N.T.S. ‘

4 817 400

7290 800 E

; [ . MHE.
o 2 _:sL\7 g
N 4 S (299) - Y (S — ]
< — [ R e
- &
n e N N | N Y e N N B e T e e —— |
o
o
™~
+
(2]
...... 3]
________________ EEE <
______________ <
___________ %)
§
8
g
g
g
+410+
291000 E
.. //
= = = (P24 z
o o o o
0 o ~N <~
° 2 N N
5 5 5 s
< < < <
LEGEND:
m -‘- BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS.
“» PREVIOUS BOREHOLE FROM GEOCRES REPORTS

DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE
SHOWN. STATIONS ARE IN KILOMETRES AND METRES.
HIGH MAST LIGHT POLES AND OVERHEAD SIGNS | teTeoos |san. 24,2018 Pfﬂ? Peto MacCallum Ltd
Queen Elizabeth Way and Highway 403 Improvements Zéﬁ'? YT ' A Tk (/ e
“an 2 4om S N QUEEN ELIZABETH WAY PRAWING
METRIC STA. 22+950 TO STA. 23+700 (Eastern Part) — ‘ 1 or o M.V. C.N. G.W.P. No. 2163-10-00 04




K2
% BOREHOLE # | NORTHINGS EASTINGS ELEVATION
17-06 4817643.7 | 290815.9 138.4
17-14 4818 046.9 290 420.1 158.1
s s

KEY MAP
N.T.S. ‘

avod 31aain ¥3ddn

ST 24+168.181

STA 24+400

72441720

NOTES:

< LEGEND:
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS.

n = o h%’& -‘- BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS
DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE ‘ PREVIOUS BOREHOLE FROM GEOCRES REPORTS
SHOWN. STATIONS ARE IN KILOMETRES AND METRES.
PML REF.: DATE:
HIGH MAST LIGHT POLES AND OVERHEAD SIGNS 14TF005 | JAN. 24, 2018 Pﬂl? Peto MacCallum Ltd
Queen Elizabeth Way and Highway 403 Improvements PLAN A | AK 7 o s
- - DRAWIN
4qm L (‘) 2‘0 40‘m CHECKED BY: APPROVED BY: QUEEN ELIZAB ETH WAY ¢

METRIC STA. 23+700 TO STA. 24+100 ™ ™, \ M.V. C.N. G.W.P. No. 2163-10-00 05




®
%

fo+261.29

ST 184840520

BOREHOLE #

NORTHINGS

EASTINGS

ELEVATION

17-07

4818 197.2

291 010.0

151.7

KEY MAP AN
N.T.S.

WB COLLECTOR

EE

I BT ¢

=]

STA 24+800

< &
S
&

NOTES:

THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS.

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

LEGEND:

-‘- BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS

‘ PREVIOUS BOREHOLE FROM GEOCRES REPORTS

&
K

HIGH MAST LIGHT POLES AND OVERHEAD SIGNS
Queen Elizabeth Way and Highway 403 Improvements

METRIC STA. 24+100 TO STA. 24+800

PLAN
SCALE
4?m | | | | (\) 2\0

PML REF.: DATE:
14TF005 JAN. 24, 2018
DRAWN BY: CHECKED BY:
N.A. A.K.
CHECKED BY: APPROVED BY:
M.V. C.N.

g Peto MacCallum Ltd

QUEEN ELIZABETH WAY
G.W.P. No. 2163-10-00

DRAWING
06




¥
\q’@?’ N
P >
P
&
@Q/
,fa“q'
I
I 121-3A 121-3 E
— e
1 T
[ e
) 1 . e B S O] "msﬁi 8
L [ e 3 Tonlll @ ] NG g N | & g B 13
> ——— — 4 - 4 ¥
N 3 D 3 o el
PE -—P59] e — :
P =
o _______ (/)

EASTINGS ELEVATION

NOTES:

THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS.

DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE

BOREHOLE # NORTHINGS

48185225 291 274.8 150.0

17-08

17-12 4818710.8 291 598.4 147.2

17-13 4819 025.4 291516.2 143.9

©
SHOWN. STATIONS ARE IN KILOMETRES AND METRES. o

LEGEND:

-‘- BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS

‘ PREVIOUS BOREHOLE FROM GEOCRES REPORTS

o

K

METRIC

HIGH MAST LIGHT POLES AND OVERHEAD SIGNS
Queen Elizabeth Way and Highway 403 Improvements

PML REF.: DATE:

wres o 2n20ts| i) Peto MacCallum Lid,

DRAWN BY: CHECKED BY: C/ CONSULTING

ENGINEERS

STA. 24+800 TO STA. 25+500 e ™ ==

N.A. A.K.
CHECKED BY: APPROVED BY: QU EEN E LIZAB ETH WAY DRAWING
M.V. C.N. G.W.P. No. 2163-10-00 07




BOREHOLE #

NORTHINGS

EASTINGS

ELEVATION

17-09

4819 104.6

291739.6

139.5

17-10

4819 356.9

2919413

137.9

= T o gy p | | (=
0 j i 5 i 4;&\ z B ? o - i - ;‘ _ - %
3 - — = == *— — —— &
P - = P7O[ P71 S—L 3 === <
9 P69 \ \ \ \ P72| | P74 =
v n
<
. @&@
%
o, P %,
NOTES: LEGEND:
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS. -‘- BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS
DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE ‘ PREVIOUS BOREHOLE FROM GEOGRES REPORTS
SHOWN. STATIONS ARE IN KILOMETRES AND METRES.
PML REF.: DATE:
HIGH MAST LIGHT POLES AND OVERHEAD SIGNS | 14TFo0s | JAN. 24,2018 Pi’l? Pgtg Mggggllgiﬁ [!d
- = DRAWN BY: CHECKED BY: C/ CONSULTING ENGINEERS
Queen Elizabeth Way and Highway 403 Improvements Zlc'/f[': NA AK
i T DRAWING
4?"1 L ﬁ) 2‘0 40‘"1 CHECKED BY: APPROVED BY: QUEEN ELIZABETH WAY
METRIC STA. 25+500 TO STA. 26+200 ™ ™ ! M.V. C.N. G.W.P. No. 2163-10-00 08




BOREHOLE # NORTHINGS EASTINGS ELEVATION

17-11 4819 607.4 292 141.9 133.8

¢ IEMI
N N.T.S.
$°
vV
7(9}
2

o o

= E——— = 5 2

%8 3 ] 1 - ™ 8

< P75 | = <

5 ) wn

ca"fm@@
£
&
< X,
7&{9 ’19{1'&@ ‘9&00
°"%¢ ke
NOTES: LEGEND:
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE TEXT OF REPORT
AND RECORD OF BOREHOLE LOGS. -‘- BOREHOLE BY PML, UNDER PRESENT INVESTIGATIONS
DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE ‘ PREVIOUS BOREHOLE FROM GEOCRES REPORTS
SHOWN. STATIONS ARE IN KILOMETRES AND METRES.
PML REF.: DATE:
HIGH MAST LIGHT POLES AND OVERHEAD SIGNS 7S _. JPmiN | 14TFO0S | JAN. 24,2018 C@B Peto MacCallum Ltd,
. . ; gl NEN : : CONSULTING ENGINEERS
Queen Elizabeth Way and Highway 403 Improvements Zlé/f[';l { & % | N Tk
3 . i T DRAWING
4?"1 L ﬁ) 2‘0 40‘"1 CHECKED BY: APPROVED BY: QUEEN ELIZABETH WAY
METR/C STA. 26+200 TO STA. 26+600 ™ e | M.V. C.N. G.W.P. No. 2163-10-00 09




Part A — Foundation Investigation Report
High Mast Light Poles and Overhead Signs, Queen Elizabeth Way and Highway 403 Pﬁ)
Town of Oakville, Regional Municipality of Halton, Ontario, G.W.P. 2163-10-00 (_/
Assignment No. 2012-E-0057, Index No: 109FIR

PML Ref.: 14TF005-HM, February 12, 2018

APPENDIX B

Explanation of Terms Used in Report
Record of Current Borehole Sheets 17-1to 17-4 and 17-6 to 17-14
Record of Geocres Borehole Sheets
Results of Grain Size Distribution Analyses — Figures GS-1 to GS-3
Plasticity Chart — Figures PC-1 to PC-2



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST [SPT) N VALUE IS THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD 3imm C.D. SPLIT BARREL
SAMMLER TO PENETRATE 0.3m INTO UNDISTURRED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 61.5kg, FALLING
FREELY A DISTANCE OF 0,74m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATEQ AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED, AVERAGE N VALUE IS DENOTED THuUS WN.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATON OF A CONICAL STEEL POINT { Simm 0.D. 80° CONE ANGLE ] DRIVEN 8Y 473 )

IMPACT ENERGY ON ‘A’ SIZE DRILL RODS5. THE RESISTANCE 10 CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE COMICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIRED &Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

COMPQSITION: SECONDARY SOIL COMPONENTS ARE DESCRIBED ON THE BASIS OF PERCENTAGE BY MASS OF THE WHOLE SAMPLE AS FOLLOWS:

[ PERCENTBYMASS | ©0-10 | 10-20 | 20-30 ] 30-40 I > 40
[_TRACE | _SOME | WIH | ADECIVE(SATY) | AND{ANDSL

CONSISTENCY: COHESIVE SOIS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH | c,] AS FOLLOWS:

I ey tkPo) 0-12 12-25 25-56 | 50-100 | 100-200]| »>200
VERY SOFT SOrT FIRM STIFF VERY STIFF HARD

DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY S5PT N VALUES AS FOLLOWS:
[N{eiows70.3mi] 0 -3 5-10 10-30 | 30-30 >50
\vewricose] _icose | comracr | oEwse  |vewr oewse

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

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

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm* IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, 151

| raoi%) 0-23 25 - 50 50 - 75 75 - 90 90 - 100
very POOR| FOOR. FATR GOOD | EXCELLENT

SPACING | 30mm | s50-300mm{ 0.3m-1tm | Im-3m | >im
JOINTING  |vésr ctose| ciose | moo.ciose]  wipe | veer wioe
BEDDING | VERY THIN THIN mepiuM | THICK  |VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
58 SPLIT SPOON TP THINWALL PISTON m,  kPa"! COEFFICIENT OF VOLUME CHANGE
W3 WASH SAMPLE O35 OSTERBERG SAMPLE Ce ! COMPRESSION INDEX
ST SWOTIED TUBE SAMPLE RC ROCK CORE Cs 1 SWELLING INDEX
B 5 BLOCK SAMPLE P M TW ADVANCED HYDRAULICALLY 3 1 RATE OF SECONDARY CONSOLIDATION
€35 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mi/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPE H m DRAINAGE PATH
FV FELD VANE T, 1 TIME PACTOR

STRESS AND STRAIN v %  DEGREE OF CONSOLIDATION
vy ko PORE WATER PRESSURE Oy kPa  EFFECTIVE OVERBURDEN PRESSURE
3 | " PORE PRESSURE RAMIO o/ kPo  PRECONSOLIDATION PRESSURE °
o kPa  TOTAL NORMAL STRESS % kfa  SHEAR STRENGTH ;
o' "o EFFECTIVE NORMAL STRESS 3 kPa  EFFECTIVE COWESION INTERCEPT
T kPa  SHEAR STRESS ¢ ='  EFFECTIVE ANGLE OF INTERNAL FRICTION
o .3.% ko PRINCIPAL STRESSES €y kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by =*  APPARENT ANGLE OF INTERNAL FRICTION
.55 % PRINCIPAL STRAINS T, kPo  RESIDUAL SHEAR STRENGTH
E kPo  MODULUS OF LINEAR DEFORMATION T, kPo  REMOULDED SHEAR STRENGTH
G kpo MODULUS OF SHEAR DEFORMATION st 1 SENSITIVITY » _T"_
» 1 COEFFICIENT OF FRICTION r
PHYSICAL PROPERTIES OF SOIL

A ko/m’ DENSITY OF SOLID PARTICIES o 1L% poROSITY Cmax L% VOID RATIO IN LOQSEST STATE
); kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1, % WAIER CONTENT €nin 1.%  VOID RATIO IN DENSEST STATE
[ kg/m’ DENSITY OF waTeR 5, x DEGREE OF SATURATION o 1 DENSITY INDEX ‘;m:_-:_‘_
Y, kNfm' UNIT WEIGHT OF waTER w % uGuiD umit R e
P ke/m’ pEnsiTy of son w % PLASTIC LiwiT Oy mm o PERCENT - DIAMETER
Y hm'm: UNIT WEIGHT OF SOIL ws % SHRINKAGE LT € ! UNIFORMITY COEFFICIENT
A ko/m’ DENsITY OF DRY sON i % PLASTICITY INDEX = W - W, h m HYDRAULIC HEAD OR POTENTIAL
7;’ kn/n' UNIT WEIGHT OF DRY SOIL I ¥ LIQUIDITY INDEX = :-I'ﬁ'; q m®/s  RATE OF DISCHARGE
Rar kg/m' DENSITY OF saTusartep sou 'wl -w v m/s  OISCHARGE VELOCITY
ot kn/m' UNIT WEIGHT OF saTumaTeD SO 'c | CONSISTENCY moER: — il HYDRAULIC GRADIENT
P‘ iafm: DENSITY OF SUBMERGED SOIL oTPL DRIER THAN PLASTIC LIMIT k m/s  HYDRAULIC CONDUCTIVITY
YT kN/md UNI WEIGHT OF SUBMERGED SOR AL ABQUT PLASTIC LIMIT i kn/m’ SEEPAGE FORCE
e L1 VOID RATIO WIPL WETTER THAN PLASTIC LiMIT



ONTARIO MTO 14TF005.GPJ ONTARIO MTO.GDT 1/16/18

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 17-01 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4 815766.8 N; 290 818.1 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.28 LATITUDE __43.48168 LONGITUDE __-79.67265 CHECKED BY___ M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION
i I - pLASTIC NATURAL ) oyip = REMARKS
2203 oM MOSTURE “iur| £ & &
= » L8| @ 20 40 60 80 100 CONTENT z 9
9y w 122z e W w w [ 5% | cransize
L |lm| # o 25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION E|2 ¢ 3 z8| £ ——————t DISTRIBUTION
DEPTH e b s 38| < |© UNCONFINED + FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
113.4| GROUND SURFACE . 20 40 €0 8 100 20 40 60 kN/m® [GR SA sl CL
0.0[ 75 mm ASPHALT over silty sand with
11311 gravel
03[1” (PAVEMENT FILL) 1| ss 14 113 5
SICTY SAND, with gravel ~
Compact, Brown, Dry
) — N 2| ss 14 o
Silty clay to Clayey silt
some sand, trace gravel
112
3 SS 1 I 9 23 34 34
FILL,
111.0 ¢ ) 111
24| SILTY CLAY TO CLAYEY SILT /l 4 | ss | 93/28cm o | e | 32 8 41 19
some sand, some gravel
occasional shale & limestone fragments ;
’ 5 SS 50/8cm
Hard, Grey/red, Wet y c 110 °©
109.7 (ML) ] 6 SS | 100/10cm
3.7| SHALE BEDROCK il
Weathered, Grey, Dry =
A7 ss [1005em | ¥ 109
108.7 L
4.7] End of borehole
¥ Water level measured upon -
- completion of drilling
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005.GPJ ONTARIO MTO.GDT 1/16/18

@ Ministry of
Transportation

Ontario

Foundation Design

RECORD OF BOREHOLE No 17-02

1 OF 1 METRIC

Sensitivity

G.W.P.__2163-10-00 LOCATION Coords: 4816 146.1 N; 290817.1 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.22 LATITUDE 43.4851 LONGITUDE -79.67287 CHECKED BY M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION
NATURAL = REMARKS
ae, | < _ PLASTIC LiQuUID
tz| 9 umr  MOISTURE “yir £ 5 &
= » L8| @ 20 40 60 80 100 CONTENT z 9
=a 5 =gl z ! . ! ; . We w w | 54 [ cransize
ELEV o oy o 25| © |SHEAR STRENGTH kPa
DESCRIPTION |2 & < ZZ2| E ——— DISTRIBUTION
DEPTH é ) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
114.4| GROUND SURFACE . 20 40 €0 8 100 20 40 60 kN/m® [GR SA sl CL
0.0[ 85 mm ASPHALT over silty sand with
11411 gravel
03[1” (PAVEMENT FILL) 1| ss 12 114
SICTY SAND, with gravel —
Compact to loose, Brown, Wet
. s — 2 SS 5 o 42 24 (34)
Silty clay, some sand, trace gravel
Stiff, Reddish brown, Moist 113
3| ss 11
Silty sand, some gravel
occasional shale and limestone fragments 112
4 | ss 48 o 14 51 (35)
Dense to very dense, Reddish brown,
Moist
(FILL)
5 SS | 50/10cm o
111
6 SS | 100/15cm
110.4
4.0| SILTY CLAY TO CLAYEY SILT “
some sand, some gravel, occasional shale |gf
and lime ston fragments y 110
occasional shale & limestone fragments lof
<] o]
Hard, Brown, Moist 0,
109.1 <] v
5.3| SHALE BEDROCK il = 109
Weathered, Grey, Wet
107.9 7 SS | 100/5cm 108
6.5[ End of borehole
¥ Water level measured upon -
- completion of drilling
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE



ONTARIO MTO 14TF005.GPJ ONTARIO MTO.GDT 1/24/18

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 17-03 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4 816 845.8 N; 290 786.6 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.28 LATITUDE 43.4914 LONGITUDE -79.67326 CHECKED BY M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION
NATURAL = REMARKS
g | % -~ PLASTIC piiiiRe  Liaup|
= o |ZZ]| 3 20 40 60 80 100 [|UMT  content LMT| SO &
=a 5 =gl z ! . ! ; . We w w | 54 [ cransize
L |lm| # o 25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION E|2 ¢ 3 z8| £ ——————t DISTRIBUTION
DEPTH é ) i > 8 o) <>( O UNCONFINED + FIELD VANE 'Y (%)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
122.5| GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0( 45 mm ASPHALT over silty sand with
12%-% \gravel
SlL _  _(PAVEMENTFLL) 1] ss 5 122 o
SILTY SAND, with gravel
Loose, Brown, Wet
) . J— 2| ss 1 o
Silty clay to Clayey silt
trace sand, trace gravel
Stiff to very stiff, Grey, Moist 121
3 SS 18 o
4 SS 27 120 ' 5 13 44 38
FILL,
119.5 ¢ )
3.0[ SILTY CLAY TO CLAYEY SILT A
some sand, trace gravel {14 5 | SS 38 o
occasional shale and limestone fragments / 119
Hard, Reddish brown, Moist "V
121 . 6 SS 31 o 23 22 33 22
1]
2 .
¥ 118
#
7 SS 37 o
11
A
(TILL) W
2 117
6 [
116.0 “
65 : Y| 116
115.8| SHALE BEDROCK I=—1 8 | ss |100/10cm
6.7[\Weathered, Grey, Wet
End of borehole
NOTE: Ground water was not -
encountered during and after
completion of drilling.
¥ Water level measured upon -
- completion of drilling
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 17-04 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4817 159.8 N; 2909704 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.09.11 LATITUDE __ 4349423 LONGITUDE __-79.671 CHECKED BY __M.V.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . W |RESISTANGE PLOT NATURAL REMARKS
g | % -~ PLASTIC piiiiRe  Liaup|
= o |ZZ]| 3 20 40 60 80 100 [|UMT  content LMT| SO &
=a 5 =gl z ! . ! ; . We w w | 54 [ cransize
o o 3 25| @ [SHEAR STRENGTH kPa
ELEV DESCRIPTION s e 2 |z = ————— DISTRIBUTION
DEPTH < = > 38| < |© UNCONFINED -+ FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
123.1| GROUND SURFACE . 20 40 €0 8 100 20 40 60 kN/m® [GR SA sl CL
0.0{ 210 mm ASPHALT over 123
1227/ silty sand with gravel
04\ (PAVEMENT FILL) 1| ss 12 o
1223 SILTY SAND, with gravel |
0.8 Compact, Brown, Damp
|\Silty clay, frace sand, frace gravel 2 | SS | 82/28cm o
(FILL) 122
SILTY CLAY TO CLAYEY SILT
with gravel, some sand 7|
occasional shale and limestone fragments 3 sSS 95 o 32 23 (45)
1]
Hard, Grey, Moist
120.8 I 2 AVA 121
2.3 SHALE BEDROCK 2 | ss | somem |~ o
Highly weathered, Grey
5 SS 50/5cm 120
119
118.5 1 6 SS 50/5¢cm
4.6] End of borehole
Water level observed during
drilling
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

Ministry of " :
Transp)é)rtation Foundation Design
Ontario

RECORD OF BOREHOLE No 17-06 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION _ Coords: 4 817 643.7 N; 290 8159 E ORIGINATED BY_K.P.
DIST Central  HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.30 LATITUDE __43.49858 LONGITUDE __-7967292 CHECKEDBY___ M.V.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
weg | < & PLASTIC LIQUID [
tz| 9 umr  MOISTURE “yir £ 5 &
= » L8| @ 20 40 60 80 100 CONTENT z 9
=a 5 =gl z ! . ! ; . We w w | 54 [ cransize
ELEV & @ oW 3 2a 8 SHEAR STRENGTH kPa S DISTRIBUTION
DEPTH DESCRIPTION < z |z s 38| < [o UNCONFINED  + FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
138.4| GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0] 275 mm ASPHALT over
silty sand with gravel
137.9 (PAVEMENT FILL) 1| s 2 138 S
05 SICTY SAND, with gravel |
17| ecosonal sle aneieston ragments (3 5| 55| sortcam o o 2 (9
1.0 (FILL) -
SHALE BEDROCK 137
Highly weathered, Red, Wet SS | S0/8cm
A 4
136
SS 50/8cm o
135
134
133.7 SS | 50/10cm
4.7] End of borehole
V¥V Water level measured upon
- completion of drilling
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 17-07 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4818 197.2N; 291010.0E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.29 LATITUDE 43.50357 LONGITUDE -79.67053  CHECKED BY M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION
i I - pLASTIC NATURAL ) oyip = REMARKS
E2| G MOISTURE = &
5 o <3| & 20 40 60 8 100 [UMT  content UMT[ S O
= | & 5 =gl z ! . ! ; . We w w | 54 [ cransize
ELEV L |lm| # o 25| © |SHEAR STRENGTH kPa
DESCRIPTION S| & < Z3| E ————— DISTRIBUTION
DEPTH <|5| F s 38| < |© UNCONFINED + FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
151.7| GROUND SURFACE . 20 40 €0 8 100 20 40 60 kN/m® [GR SA sl CL
0.0[ 60 mm ASPHALT over silty sand with gravel
1513 (PAVEMENTFILL) 1 2
159:4| SILTY SAND, with gravel SS 0 °
0.6\ Compact, Brown, Dry 151
\ (FILL) gy
CLAYEY SILT, trace sand, some gravel / 2 SS 33 ok 18 6 57 19
occasional shale and limestone fragments o/
150.2 Hard, Grey/red, Moist
1.5]\ (TILL)
SHALE BEDROCK 3 | SS | 90/23cm 150
Highly weathered, Red, Damp
4 SS 50/8cm
149
5 SS 50/8cm o
148
147.0 I——1 6 SS 50/5cm 147
4.7] End of borehole
NOTE: Ground water was not
encountered during and after
completion of drilling.
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 17-08 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4 818 522.5 N; 2912748 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.24 LATITUDE 43.50650 LONGITUDE -79.66727  CHECKED BY M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION REMARKS
ae, | < _ pLasTic NATURAL | quip E
tz| 9 umr  MOISTURE “yir £ 5 &
= » L8| @ 20 40 60 80 100 CONTENT z 9
9y w 122z e W w w [ 5% | cransize
L |lm| # 3 25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION E|2 ¢ 3 z8| £ ——————t DISTRIBUTION
DEPTH <|5| F N 38| < |© UNCONFINED + FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
150.0| GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0[ 70 mm ASPHALT over silty sand with gravel
(PAVEMENT FILL)
w93l 1 SS 21 s}
0.7] SAND AND GRAVEL, some silt
Loose, Brown, Maist R 2| ss 5 149
Silty clay, trace sand, trace gravel
(FILL)
148.5
1.5[ SILTY CLAY TO CLAYEY SILT A
trace sand, trace gravel 3| ss 19 o 1.2 66 31
occasional shale and limestone fragments { 148
147.7) Very stiff to hard, Reddish brown, Damp {11
23 (TILL) —1 4 | ss | 50/13cm o
SHALE BEDROCK
Highly weathered, Red, Damp 147
5 SS | 83/23cm o
146
1453 —1 6 SS | 50/13cm
4.7] End of borehole
NOTE: Ground water was not
encountered during and after
completion of drilling.
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 17-09 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4819 104.6 N; 291739.6 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.09.12 LATITUDE 43.51175 LONGITUDE -79.66153  CHECKED BY M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION REMARKS
ae, | < _ pLasTic NATURAL | quip E
tz| 9 umr  MOISTURE “yir £ 5 &
= » L8| @ 20 40 60 80 100 CONTENT z 9
=a 5 =gl z ! . ! ; . We w w | 54 [ cransize
L |lm| # o 25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION E|2 ¢ 3 z8| £ ——————t DISTRIBUTION
DEPTH e b s 38| < |© UNCONFINED + FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
139.5| GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0[ 85 mm ASPHALT over silty sand with gravel
(PAVEMENT FILL)
e 1] ss 23 139 o
0.7] Silty clay to Clayey silt
some sand, trace gravel 2 SS 9 9
Stiff to hard, Brown, Moist
138
137.8 (FILL)
1.7 SILTY CLAY TO CLAYEY SILT 13| SS 51 ol 25 17 35 23
some sand, some gravel
137.2 occasional shale and limestone fragments Z
23 Hard, Reddish brown, Damp <
' (TILL) ——] 4 SS | 50/13cm 137
SHALE BEDROCK - -
Highly weathered, red, Damp
5 | SS | 50/15cm A4 e}
136
134.8 —1 6 SS 15/8cm 135 o
4.7] End of borehole
V¥V Water level measured upon
- completion of drilling
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

@ Ministry of
Transportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 17-10 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4819356.9N; 2919413 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.09.12 LATITUDE 43.51402 LONGITUDE -79.65904 CHECKED BY M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION ATURAL REMARKS
ae, | < _ PLASTIC LiQuUID E
tz| 9 umr  MOISTURE “yir £ 5 &
= » L8| @ 20 40 60 80 100 CONTENT z 9
=a 5 =gl z ! . ! ; . We w w | 54 [ cransize
o oy 3 25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION El2] & 2 |z = ————— DISTRIBUTION
DEPTH <3 r S 23 < | O UNCONFINED + FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
137.9| GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0[ 85 mm ASPHALT over silty sand with gravel
(PAVEMENT FILL)
wrel 1 SS 29 s}
0.7] SILTY SAND, with gravel
2 | ss 3 137 5
Compact to very loose, Brown, Damp
Silty clay, some sand, trace gravel
occasional shale and limestone fragments
136.2| Stiff, Red, Damp b o
1.7 (FILL) 204 I 10 136 o 14 26 49 11
SILTY CLAY TO CLAYEY SILT 17l
135.6| some sand, trace gravel
2 3[|occasional shale and limestone fragments —
Stiff, Red, Moist [~ 4 | SS | 5013cm
(TILL) ——
SHALE BEDROCK 135
Highly weathered, Red, Damp 5| SS 50/8cm °
134
133.3 1 6 SS 50/5¢cm
4.6] End of borehole
NOTE: Groundwater was not
encountered during and after
completion of drilling
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

Ministry of i ;
Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No 17-11 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4819607.4 N; 292 141.9E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.09.14 LATITUDE 43.51628 LONGITUDE -79.65657 CHECKED BY M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION
i I - pLASTIC NATURAL ) oyip = REMARKS
(%] T
- k2| 9 umr  MOISTURE “ruir| £ & &
(%) o) n 20 40 60 80 100 CONTENT z <
9y w 122z e W w w [ 5% | cransize
ELEV o oy o 25| © |SHEAR STRENGTH kPa
DESCRIPTION |2 & < ZZ2| E ——— DISTRIBUTION
DEPTH e b s 38| < |© UNCONFINED + FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
133.8| GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0[ 75 mm ASPHALT over silty sand with gravel
133.4 (PAVEMENT FILL)
04[ SILTY SAND, with gravel 1] ss 25 °
Compact to loose, Brown, Damp 133
. — T 2 SS 6 o
Silty clay, some sand, trace garvel
occasional shale and limestone fragments
Very stiff, Reddish brown, Moist
3 SS 23 132 o
(FILL) 4 | SS 16 =
131.0 131
2.8[ SILTY CLAY TO CLAYEY SILT A
trace sand, trace gravel
occasional shale and limestone fragments 45 SS 46 o
Hard, Red, Moist o1
130.0 (TILL) 3 130
3.8| SHALE BEDROCK 6 | SS | 50/10cm o
Highly weathered, Red, Dry A4
129.2 ——1 7| ss
4.6] End of borehole
V¥V Water level measured upon
- completion of drilling
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

Ministry of i ;
Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No 17-12 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4818 710.8 N ; 291 598.4 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.29 LATITUDE 43.50520 LONGITUDE -79.66327 CHECKED BY M.V.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
ae, | < _ PLASTIC LiQuUID E
k2| 9 umr  MOISTURE “yir £ 5 &
'6 » L8| @ 20 40 60 80 100 CONTENT z 9
=l I w 22| z : : ! ! ! We w w | 5L | cransize
ELEV o oy o 25| © |SHEAR STRENGTH kPa
DESCRIPTION S| & < Z3| E ————— DISTRIBUTION
DEPTH <|5| F s 38| < |© UNCONFINED + FIELD VANE Y (%)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
147.2| GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
0.0 220 mm ASPHALT over
146.8| silty sand with gravel 1 SS 13 147 o
04 (PAVEMENT FILL)
146.4| ST Tay, some sand, race gravel |
0.8\0ccasional shale and limestone fragments
’ (FILL) ] 2 SS 5 kel 1 7 70 22
SILTY CLAY TO CLAYEY SILT q 146
trace sand, trace gravel y
occasional shale and limestone fragments  |?|
) ) °} 3| SS 55 o
Firm to hard, Red, Moist 1]
144.9 (TILL) o 145
2.3 SHALE BEDROCK 4 SS | 50/13cm ©
Highly weathered, Red, Dry
5 | SS | 50/10cm 144 o
143
1425 ——1 6 SS 50/0cm
4.7] End of borehole
NOTE: Ground water was not
encountered during and after
completion of drilling.
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ONTARIO MTO 14TF005.GPJ ONTARIO MTO.GDT 1/17/18

Ministry of . .
Transportation Foundation Design

Ontario
RECORD OF BOREHOLE No 17-13 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION _ Coords: 4819 025.4N; 291516.2E ORIGINATED BY_K.P.
DIST Central  HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.29 LATITUDE 43.51103 LONGITUDE -79.66429  CHECKED BY __ M.V.
SOIL PROFILE SAMPLES |4 | w |RESierce b o EIRATION REMARKS
i z - pLASTIC NATURAL ) \oyip £
2203 oM MOSTURE “iur| £ & &
= » L8| @ 20 40 60 80 100 CONTENT z 9
=a 5 =gl z ! . ! ; . We w w | 54 [ cransize
L |lm| # 3 25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION i e 2 z = ————— DISTRIBUTION
DEPTH < = > 38| < |© UNCONFINED -+ FIELD VANE Y %)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
143.9| GROUND SURFACE . 20 40 €0 8 100 20 40 60 kN/m® [GR SA sl CL
0.0 SILTY SAND, with gravel
Loose, brown, Moist 1 SS 6
Silty clay to clayey silt
some sand, trace gravel, shale fragments
Firm to stiff, Reddish brown, Moist 2| SS 12 143 o
3 SS 7
142
Silty sand, some gravel
occasional shale and limestone fragments 4| ss 14 o 13 59  (28)
Compact to very dense, Brown, Moist 141
5 SS 35 o}
6 | ss 61 140 o — 9 14 50 27
(FILL)
139.0 o
4.9 SILTY CLAY TO CLAYEY SILT 17| Ss 66 139
some sand, trace gravel |t
occasional shale and limestone fragments ;
Hard, Reddish brown, Damp q
A 138
(TILL) / ]
g7
2 .
137.0 w 137
6.9 SHALE BEDROCK 8 SS | 100/10cm o
Weathered, Reddish, Wet
136. — 9 | SS | 100/5cm ©

6.1
7.8 End of borehole

NOTE: Ground water was not -
encountered during and after
completion of drilling.

+ 3, 3. Numbers refer to 0 3%

e STRAIN AT FAILURE
Sensitivity



ONTARIO MTO 14TF005 HML.GPJ ONTARIO MTO.GDT 30/11/17

Ministry of i ;
Transportation Foundation Design
Ontario
RECORD OF BOREHOLE No 17-14 1 OF 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4 818 046.9 N; 290420.1 E ORIGINATED BY_K.P.
DIST Central HWY QEW BOREHOLE TYPE _ Solid Stem Augers COMPILED BY __AK.
DATUM _Geodetic DATE 2017.08.30 LATITUDE 43.50220 LONGITUDE -79.67782 CHECKED BY M.V.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
ae, | < _ PLASTIC LiQuUID E
tz| 9 umr  MOISTURE “yir £ 5 &
= » L8| @ 20 40 60 80 100 CONTENT z 9
9y w 122z e W w w [ 5% | cransize
L |lm| # o 25| © |SHEAR STRENGTH kPa
ELEV DESCRIPTION E|2 ¢ 3 z8| £ ——————t DISTRIBUTION
DEPTH e b s 38| < |© UNCONFINED + FIELD VANE Y (%)
ez z £C| L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
158.1| GROUND SURFACE . 20 40 €0 8 100 20 40 60 kN/m® [GR SA sl CL
0.0 TOPSOIL OO 158
152.8 1| ss 24
0.3 SILTY CLAY TO CLAYEY SILT
with gravel, some sand |of
occasional shale and limestone fragments
Hard, Reddish brown, Damp % 2| SS | 50/10cm 157 o 32 24 (44)
7]
1]
156.2 (TILL) o 3 | SS | 50/8cm o H 7 18 58 17
1.9] SHALE BEDROCK
156
Weathered, Reddish brown, Damp 4 ss 50/13cm °
5 SS | 50/13cm 155 o
154
153.4 —] 6 SS 50/5cm
4.7] End of borehole
NOTE: Ground water was not
encountered during and after
completion of drilling.
+ 3, 3. Numbers refer to 0 3% STRAIN AT FAILURE

Sensitivity



ON_MOT 831-1140.GPJ ON_MOT.GOT 121049

ﬂuup;:ﬂm
Onlaria

Foundation Design

PROJECT _ 591-1140

RECORD OF BOREHOLE No 4

10F 1 METRIC

Sanaitivity

W.P. $8-23024 LOCATION $ta. 214480, 2m Left of centering of the median ORIGINATED 8Y _BvB
oIST HWY QEw _ BOREHOLE TYPE COMPILEDBY _gva
DATUM _Geodatic DATE 250,09 CHECKED BY AMP
DYNAMI T
SOIL PROFILE SAMPLES E 3 RESISTANCE PLOT N NATURAL REMARKS
5 2|3 ??ﬂ??fw“”mm“““‘*gém;m
™ z|8 3 | 8 [sHEAR STRENGTH RPa O S e
DEPTH DESCRIPTION 5 s 2 o uUNCONFINED  + FIELD vANE ¥ %)
E k & |e quiekTRwL x REMOULDED| WATER CONTENT (%) L
e ) 20 4 80 8 100 20 4 & wm® |GR BA 61 CL
m—ﬂ’ Pavement 109‘
0.18]  Sand, some praval 4
Dsnse to compact
(FI} 1 |5000] 3 -]
2 |80D0| 44 -]
ﬂJT
3 |sopo| 12 o
107
108,69 hva
243 Saty Clay, Iaca [o soma sand and 4 |0 D0js.20 o
wooel o
74 Brown
Wanihered 108}
Gray
(Goorgian Bey Fortmation)
105
104.85
4
END OF BOREHOLE
{AUGER REFUSAL)
Note:
Walet lave) In open borshols ut 2.3m
dapth on completion of driling,
i
+3,%x3. Numbemmsterio 3% erpyy AT FAILURE



Mitstryof Foundstion Design
Ontarto
PROJECT  wor-1160 RECCRD OF BOREHOLE No 15 1oF1  METRIC
WP, __ 8823024 LOCATION Sta. 21+480 29m Righl of centerine of tha median ORIGINATED BY _S8
DIST HWY _oEw BOREHOLE TYPE COMPILED BY __ave
DATUM _Geodetic DATE 10.5.99 CHECKED BY ____amp
R EORE ST
SOIL PROFILE SAMPLES A 22N iE PENETRATION T REMARKS
i - pagne MATRAL  oug S
5 g | zpqowwtoo““mm'-‘“i¥m;su
] = : : : w, w w,
£ DESCRIPTION = § E 3 o el — DISTRIBUTION
] > §| $ |0 UNcCONFINED  + FIELDVANE Y %)
é e k s ® QUICKTRANIAL X REMOULDED| WATER CONTENT (%)
1077 0 4 60 &0 100 0 4 & uwum* |GR SA § CL
00| Gty Gend, some (ravel, Uace ciay.
race roctiets
Densa 1 |eooo| °
= |
(Fu)
0.78 mcuymwuwm
Brown/grey 2 |sopo| L |
{Fim)
108.38
E Sity Clay, traca 1o some sand and
pravel a
108
105
104

an
END OF BOREHOLE
{AUGER REFUSAL}

Hote:
Open hole ory on complelion of
[

o
Yaisr lavel In Plezometer al
Elav.105.6m on Sept 2698,

ON_MOT 591-1140.GPJ ON_MOT GDT 12110/99

£33, Nubers mfer
ettty

O STRAWN AT FAILURE



a.‘:.l Cammure st-gag

H -]

HIGHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE -5C1It MECHANICS SECTION

+

SOns:thy

0
15 45 %) STRAIN AT FAILURE
"0

125 -G8 s RECORD OF BOREHOLE No 17
WP EBG—FE=35 tocaTion _ Co-orda. N 15,803,222; E 953,842 ORIGINATED 8Y _JRY [
pIST 4 Hwy 403 BOREHOLE Typg _ Hollow Stem Augering - BXL Core COMPILED BY _JRW
DATUM ___ Geoderic DATE June 17, 1977 CHECKED BY L =
= OYNAMIC CONE PENETRATION
SOIL PHOFILE SAMPLES | 5, | ER HERI e resrie S8 e | E | enancs
= §% A 20 40 60 80 go |UMT cewret e SO
Ofe 272 2 s v s wp w o owlSw =
| Erev o || w] 2|25 | & [sHEAR STRENGTH e et 3 | GrRaIN SIZE
BEFTH e |5t Z]% 85 g |0 unconmmen v FED VANE| o conrenrind ¥ DISTRIBUTION
é z > | &Y & e oviek TRAXIAL  x 148 vanE %} %)
393.7| Creak Bottom [ - w GR Sa 51 CL
391.7| Cobbles and gravel 85 -
o5 USi1cy clay some sand VA% A= 390
4.0 gedrm:k gg i) H
gale-Soft & weathered 4 |RC r.uc
Frequent laminations s0s 7 RQD 50%
of limestone 5 IRC FE
Up to 8" thick 73% 380 RQD 20%
376.8 § |Rc Pz RQD 20%
16.9| Ead of Borehole
3 5. Numbers refer to



Ministry of
inistry o
Transportation . .

ONTMT4S 1184.GPJ 2012TEMPLATE(MTO).GDT 7/22/13

Ontario THURBER
RECORD OF BOREHOLE No 13-18 10F 1 METRIC
W.P. LOCATION N 4 817 029.2 E 290 734.0 ORIGINATED BY GA
HWY 403/QEW BOREHOLE TYPE _ Solid Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2013.05.31 - 2013.05.31 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E %) 6 PLASTIC MOISTURE LiQuD - I
5 onl<8| 3 20 40 60 80 100 L CONTENT Wl S o &
218 W] S[2E| 3 \ ‘ : ; : wp w wi [ 34 | GRANSIZE
ELEV L lm| o 3 a| © |SHEAR STRENGTH kPa
DESCRIPTION El2 S| 2|32 E —_ DISTRIBUTION
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE % (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
123.7 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00|  TOPSOIL: (150mm) I~
02 7y
Silty CLAY, trace sand, occasional 1 Ss o
shale fragments
Very Stiff
1228 Brown/Reddish Brown
0.8 Silty CLAY, trace sand, trace gravel /
Very Stiff d 2| ss 9
Brown/Reddish Brown
(TILL)
¥d 3 | ss o
A X
AN 4| SS — 0 9 56 35
%
120.5 5 | ss o
32 SHALE, highly weathered, thinly
bedded, grey, weak
Fl
Start coring from 4.5m 3 $g'2‘_ﬁ1000/
= o
Slightly weathered to fresh, thinly SCR=92%
bedded, grey, occasional limestone 1 RQD=68%
interbeds UCS=-MPa
Limestone interbed (75mm) at 4.5m, (Average)
5.1m and (25mm) at 5.4m 1 | RUN 4
Horizontal fracture at 4.6m, 4.8m, 3
5.1m, and 5.8m
1
Highly broken zone (25mm to 50mm RUN #2
thick) at 5.2m to 5.5m 2 TCR=100%
SCR=100%
Limestone interbed (25mm to 125mm 2 RQD=87%
thick) at 6.4m, 6.9m, 7.1m, 7.4m, UCS=-MPa
Average
7.5m and (75mm) at 6.6m, 7.4m RUN 1 ( ge)
2
Horizontal fracture at 6.3m, 6.5m,
7.0m,7.1m, 7.2m, 7.5m 1
116.0
76 END OF BOREHOLE AT 7.6m.
BOREHOLE OPEN TO 7.6m AND
WATER LEVEL AT 4.8m UPON
COMPLETION OF CORING.
Piezometer installation consists of
25mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV.
(m)
June 7/13 3.7 120.0
June 26/13 3.6 1201

Numbers refer to
Sensitivity

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




ONTMTAS 1184.GPJ 2012TEMPLATE(MTO).GDT 1111013

Ministry of
Transpontalion

Ontaria THURBER
RECORD OF BOREHOLE No 13-20 METRIC
W.P. LOCATION N4817 1881 E 290 7189 ORIGINATED BY 6A
HWY __a0vo0ew BOREHOLE TYPE__Solid Stam Augars/NG Coring COMPILED BY __aN
DATUM _Geodetic 2013.06.04 - 2013.06.04 CHECKED BY____LRB
YNAMIC CONE PENETRATION
W
SOIL PROFILE SAMPLES f‘::' gl ESISTANCEPLOT > wo| & | Remars
5 g|38| 2 158 | crnm
-4 w z L L L ow GRAMN SIZE
zl9|w| 3|eE| & [sHEARSTRENGTHKP “w| 2%
LELEV. DESCRIPTION e e | 2|z8| & —_— DISTRIBUTION
DEPTH 3 Sl r| 5|28] = Y %)
Elz 2|EC| & |o quekTRwaL x LaBvang | WATER CONTENT (%)
1277 w 60 80 60 kNm3 [GR SA 81 CL
g? ~_TOPSOL: (100mm) =
Siity CLAY, trace to some sand, S8 7
lrace gravel
Firm to Very Suft
Brown 127
(FlLL)
ss | 22 2 13 49 38
12 %5 |
1.6 SHALE, wilh limestone inlarbeds, 1
0150 26
weathered, thinly beddad, gray
0.000
125
§ -
0.125 Fl
Start coring at 3.3m 4 ?g:_‘:;o%
Weathersd to fresh, Lhinly bedded, SCReBT%
grey, eccaglonal limestone interbeds 124} 4 RQD=57%
q UCS=43MPa
Soft zone {175mm} al 3.3Jm RUN . {Average)
Sub-verical fraciure (50mm} at 3.6m 2
Limeasione interbeds {25mm o 50mm
thick) al 3.m, 3.6m, 4.0m, 4.9m, 123 L
4.7m, 4,8m, (125mm) al 4.4 and RUN #2
{75mm} at 4,5m 1 TCR=100%
Horizontal Iracture sl 3.5m, 3.6m, SCR=100%
3.7m, 3.8m, 3.8m, 4.1m, 4.3m, 4.5m, 2 ROD=87%
4.8m UCS=47MPa
Limesiona interbeds (25mm thick} at RUN 3 (Avernge)
4.9m, 5.3m, 5.7m, 5.8m, 5.9m, 8.0m, 122
6.1m, 8.2m, {100mm) al 5.3m and 2
{125mm) at 5.5m
Horlzonta! fracture al 4.9m, 5,.2m, Q
121.3 5.4m, 5.6m, 5.7m, 5.6m, 6.0m N
84 EnD OF BOREHOLE AT 6.4m.
BOREHOLE OPEN TO 8.4m AND
WATER LEVEL AT 4.2m UPON
COMPLETION OF CORING.
Piazomater installation consists of
25mm diamater Schedule 40 PVC
plpa with 8 1.52m slotiad screen.
WATER LEVEL READINGS:
DATE OEPTH(m) ELEV.
(m}
June TN3 42 1215
June 2613 41 1226

Numbers refer 1o
Sensitlvity

20
"%5 {%) STRAIN AT FAILURE




ONTMT45 1184,.GPJ 2012TEMPLATE(MTO)L.GDT 11110413

s
Tanspsnaiion T

Sl THURBER
RECORD OF BOREHOLE No 13-22 10F1 METRIC
W.P. LOCATION N4617 183.5 E 280 836.7 ORIGINATED BY _Ga
HWY ___ 4030EW BOREHOLE TYPE __Solid Stem Augers/iNQ Coring COMPILED BY __ AN
DATUM _Geogetic DATE 2013.06.03 - 2013.06.04 CHECKED BY___LRB
DYNAMIC CONE PENETRATION
SOR PROFILE SAMPLES | o Y |RESISTANCE PLOT =__ HATAL - REMARKS
5 1 g M"”"’ waree '8 T A
'5 - @ E S i 2'0 4P BIO B!O 1?0 CONTENT % ?u T
o} g E = wp w wy
ELEV DESCRITION Ela( | 2]25| 8 [|SHEARSTRENGTH kPa i s A 2 | bistRIBUTION
DEPTH = 2| £ >|a 5 % | O UNCONFINED 4+ FIELD VANE T (%)
£l = 2|E°| @ |e cuckTRIAXIAL X LABVANE | WATER CONTENT (%)
128.0 © w 20 40 60 80 100 20 40 60 wim?d [GR 54 &1 L
g-‘: . _TOPSOL: {126mm) g 128
' SAND, soma silt, some gravel 1] 88 12 o
Compect
127.3 Brown
o Damp 4
08 \gFuL) /] :5/
Silly CLAY, trace sand. trace gravel ‘/5 2188 | 12 127 2 11 53 34
S iy
Reddish Brown Idd
!//
1% s
194
4; 3| ss| 20 -]
v 26
(1 !
125.7 9%
: 4| ss | so
24 SHALE with limestona inlerbeds, ol
highly weathered, thinly badded, grey, ' )
iron oaide stafning
o 125
0.128 e
% 124
Start coring at 4.5m =
Slightly weathered to fresh, thinly »5 gg;'::ﬁ:m%
bedded, grey, cccasional imestone SCR=83%
Interbeds i 2 ROD=75%
Clay seam (50mm}at 4.5m 123 UCS=40MPa
(Avarage)
1| RUN b 4 1
Limestone interbads {25mm thick) at =
5.1m, 5.4m, 5.6m, 5.0m and 3
(100mm) a1 5.2m
Horizontal fractutes ol 4.6m, 4.%m 3
54m, 5.5m, 5.7m, 5.98m 122
RUN #2
1 TCR=100%
SCR=100%
Limesiong interbeds (25 to 50mm o ROO=100%
thick]) al 6.1m, 6.2m, 6.4m, 6.6m, UCS=73MPa
[Average]
B.8m, 7.2m and (J00mm} at 7.3m 2 | run ® { ge)
Herlzontal fractures al 6.2m, 6.7m, 121 2
€.9m, 7.0m, 7.1m
120.4 ¢
78|  END OF BOREHOLE AT 7.6m.
BOREHOLE OPEN TO 7.8m AND
WATER LEVEL AT 5.4m UPON
COMPLETION OF CORING,
Pi installation ists of
25mm diameter Schedula 40 PYC
pipe with 8 1,52m slotted screan.
WATER LEVEL READINGS:
DATE DEFTH{m) ELEV.
im}
JuneTH3 54 1226
Juns 26/13 52 1228
3,3 M 2
+3 % Jumbers refer to ,5,¢_5

Sensltivity 15 (%) STRAIN AT FAILURE



-

L L T

Lt

HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

RECORD OF BOREHOLE No |l

* Bedrock: Shale,
grey, soft, fissile.
4" limestone seams
R.Q.D, 20%

w P 125-66-23 LOCATION __Co—orda N 15,803,181; _E 954,335 ORIGINATED 8Y Y.K.
DisT __4 HWY 403 BOREHOLE TYPE __3%" Hollow Stem Auger:. BX Core and Cope Tesr  COMPILED BY _V.K,
bATUM __ Ceodetie DATE __MNovember 14, 1977 CHECKED BY _< 5
w  JOYNAMIC CONE PENETRATION
el SAMPLES E‘m o |Rresisrance mof rasme NATUTM =
- b Limit ”g",‘"‘ﬁ war | S0 REMARKS
= w136 % 20 40 40 80 100 L 2=
9 E w = = 1 L L 1 ! Wp W W, ow ]
ELEV DESCRIPTIO |G| w| 2125 & [sHear STRENGTH —a = | cramv siZE
DEPTH ) =121 2| 2 gcz, % |o unconpmepr  + FiELD vANE . y (DISTRIBUTION
2|z 5 |EY | & |eouck rRiaxaL  x Lae vane Ll CONTE"!”’" ")
389.6| Ground Level w : ] 10 20 30 GR 5A SI Cl
1 P18 W T T3 =
Clayey Silt, Sand & X
384,6| Gravel Hard TIs 5L |+ - o |—n 28 7139 26
4]
390 chale Bedrocks S 3 Lt
379.6] S 380
18.0| End of Borehole
#* Bedrock: Shale,
grey, soft, fissile,
2" limestone seams
R.Q.D. 15%
RECORD OF BOREHOLE No 2
w P _125-66=-23 LOCATION _Co-ords N 15,803,193; E 954,297 ORIGINATED BY _V.K.
BIST _4& Hwy __403 BOREHOLE TYPE 3%" Hollow Stem Auger:; BXL Core and Cone Test  COMPILED BY _ V:K.
DATUM __ Gepdetic DATE __November 14, 1977 CHECKED BY _ RS
w |[DYNAMIC CONE PENETRATION
SOIL PROFILE samples [ | 8 [N o .
u a= Y LMIT oot LWt | S0 REMARKS
- 30 20 40 &0 80 100 et zZ=
O I = e A wp W w59 &
ELEV DESCRIPTION & % I .%9 G |SHEAR STRENGTH —— 3 | GRAIN Si1ZE
DEPTH = |S1Z |3 |26 ] T |0 uNcONFNED  + FIELD VANE . y |DISTRIBUTION
2|z 5 gu S [ quice Tranar  x 1ag vang [WATER CONTENT (%) (%]}
189.6] Cround Level n & w 10 29 30 GR SA 5! CL
.Ut _lopsoll et A
Clavev Silt, Sand !
and Gravel 1[8S {15 = - o 50 2214 5
AB3.6] Very Stiff C
~ b.Up Heathered —— " " 100/p"
L]
1786 Shale Bedrock 7 380
11.9| End of Borehole

+3, x5 ; Numbers refer 1o
Sanstivity

20
15 -5 (%)} STRAIN AT FAILURE
10




HIGHWAY EMGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -$CIL MECHANICS SECTION

RECORD OF BOREHOLE No3

w P __125-66-23 LOCATION _Co-ords N 15,803,229; E 954,333 ORIGINATED BY _VY-K.
pDIST__8 HWY 403 BOREHOLE TYPE %" Hollow Stem Auger; BXL Core COMPILED BY V.K.
DATUM __Ceodetic paTE _ November 14, 1977 CHECKED BY =3
) P P = w JDYNAMIC CONE PENETRATION
SON PROFILE SAMPLES o | I [ResisTANCE PiOT nasric S8 vove| T | pemarcs
P o LT CONTENT  LimtT =0
= m |3 @ 26 40 60 80 100 zZz 8
Ol w = z 1 L L 1 1 Wp w W ::\B
ELEV SR & ‘fz.a' w | 3 Eg & |SHEAR STRENGTH RSP S GSRT%II;I s;gs
DEPTH : w|E] Z 12|38 5 [ounconmmen  + FiEwD vane y [DASTRIBUTION
gz . %u S e cucx remxa x 1as vane |WATER CONTENT (%] (%)
388.1| Ground Level & # o 0 20 30 GR SA 5| CL
LT Topsoll -
Clayey S5ilt, sand —,‘_—-
384.1} and Gravel M
UL & o o o — — —
| & Bedrock*  _ _ _ _
3790+~ == S5 == 380
9.n! End of Borshole

* Bedrock:

A. Shale, grey, soft
fissile with 1"
seams of limestone

B. Limestone, light
grey, fine to med.
grained, hard.

Fossiliferous
R.Q.D. 30%
RECORD OF BOREHOLE No4
W P 125«66-23 LOCATION _Co-ords: W 15,803,217; E 954,368 ORIGINATED BY V.K.
DIST 4 HWY 403 BOREHOLE Typg 3" Hollow Stem Auger; BXL Care COMPILED BY _V.K.
DATUM Geodetic DATE _ November 15, 1977 CHECKED BY =
SOIL PROFILE SAMPLES | = w  |DYNAMIC CONE FENEIRATION -
) 5.2 3 RESISTANCE PLOT pasmic BATURAL o oI TG
- wm | FO| VW 20 ag 80 B0 g0 |U™T conmnT LmT] 5O
9 o« w = z 1 L 1 ) il Wp W W, Sw &
ELEV DESCRIPTION z § 2| 2|25| § [sHear strencTH RS G 2 | GRAIN SiZE
DEPTA wBE1 2| 21238 5 |ounconrned  + FIEWD vane . y {DISTRIBUTION
;‘_g z 5 gu é ® OUICK TRIAXIAL % LAB vane | WATER CONTENT (%) (%)
388.0) Greund Lovel 0 5 i 10 20 30 GR SA 51 CL
Clayey Silc, Sand =L
983.0! and Gravel, Very Stiff) 1 55 118 [ ] 56 21 18 S
UL R o o e e
A Bedrock® 380
378 0f = = — e — — — -
10.0| End of Borehole

* Hedrock:

A. Shale, grey, soft
fissile, thin
seams of
limestone.

B. Limestone, light

grey, med. grained,

hard, fosslliferous

R.Q.D. 307

+3, %9 ; Numbers refer 10

Sansitivity

20
15 -5 {%) STRAIN AT FAILURE
10




ONTMT4S 1184.GPJ 2012TEMPLATE(MTO).GDT 11/10/13

Ministry of -
Transportation . l

Ontario

THURBER
RECORD OF BOREHOLE No 13-21 10F1 METRIC
WP LOCATION N 4817 230.8 E 290 8358 ORIGINATED BY _GA
HWY ___40M0EW BOREHOLE TYPE __Solid Stem Augers/NQ Coring COMPILED BY __aN
DATUM _Geodstic DATE 2013.05.22 - 2013.05.22 CHECKED BY___LRB
DYNAMIC CONE PENETRATION
SQIL PROFILE SAMPLES & 4  |RESISTANCE PLOT =__ . . REMARKS
=9 5 LAY WO PURE = X Iy
= m|s5] @ 20 40 60 80 w00 | comm | Z O
2|5 YIZE| 2 ) o - w | 38 | cramsee
sla|lw] 2|e 2@ |SHEAR STRENGTH kPa = =
ELEV, DESCRIPTION [ & 2|28 E —— Oy DISTRIBUTION
DEPTH g 2| E 5 |28| £ |0 UNCONFINED  + FIELDVANE ¥y %
1= z|g° & |» cuekTRIAXIAL X LABVANE | WATER CONTENT (%)
125.1 u 20 40 60 B0 100 20 40 60 wim3 |GR SA St CL
00|  ASPHALT:(150mm) 125}
02
SAND and GRAVEL, some silt
Dense 188 | 38 o 57 31 10
Brown {SkCL)
124.3 Damp
08| ML e 288 )N
SHALE with limeslone intarbeds, 124 c
highly wealhered, thinly bedded
Start coring from 1.8m R 1T
0.075 o FI
Slightly weathered, thinly bedded, »5 ?(l:.':-ﬂm%
grey, occaslona! limestone interbeds Z 123 SCR=BI%
1 RQD=52%
Limestone interbed (25mm) at 2.4m l‘JACS=33MPa
verage,
200mm al 2.2m 1 1 aun o { ge}
Horizonlal Iractures at 1.8m, 1.9m 2
20m,2,1m, 2.2m, 2.5m, 2.9m_3.0m
150mm highly broken zone at 3.2m 22 »5
RUN #2
Clay seam al 3.2m 4 TCR=100%
SCR=93%
a ROD370%
Horizontal fractures at 3.4m, 3.5m, UC5=56MPa
Average
:.:m. 17m, 3.9m, 4.7m, 4.3m, 4.7m, 2 | ruN 121 2 { o8}
Aam
1
Limesione inlerbeds (25mm} at 3.8m,
4.2m, 4.4m, 4.6m and {75mm} at k|
1202  aom /]
48] END OF BOREHOLE AT 4.9m.
BOREHOLE OPEN TO 4,9m AND
WATER LEVEL AT 2.1m UPON
COMPLETION OF CORING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.3m,
CONCRETE TO 0.15m, THEN
ASPHALT PATCH TO SURFACE.

2
3 3 Numbars reler to
T Sensitivy W8S o) STRAIN AT FAILURE




ONTMT4S 1184.GPJ 2012TEMPLATE(MTO).GDT 11/10/13

Ministry of
inistry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No 13-24 10F 1 METRIC
W.P. LOCATION N 4 817 241.5 E 290 767.3 ORIGINATED BY _GA
HWY 403/QEW BOREHOLE TYPE __ Solid Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2013.05.24 - 2013.05.25 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE pLOT& NATURAL - REMARKS
w %) < PLASTIC LiQuD T
2z Q Lmm MOSTURE wir | E &
= n|<8 @ 20 40 60 80 100 CONTENT Z 9
2lg LlZE]| z ! . e . wp w w,| SZ | GRANSIZE
ELEV ala| ¥ | 2|[258| 2 [SHEARSTRENGTHkPa e
DESCRIPTION El2 S| 2|32 & ! DISTRIBUTION
DEPTH é =) ~ > 8 o ; O UNCONFINED + FIELD VANE v (%)
S z|2©C| T [e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
131.5 © w 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
0.0 ASPHALT: (150mm)
02 SAND and GRAVEL, some silt
1 SS 30 o
Compact
131
Brown
Damp
(FILL)
2 Ss 28 © 37 47 15
(SI+CL)
130.0 130
1.5 Silty CLAY, trace sand, occasional
129.7 shale fragments
3 Ss 16 o
1.8 Very Stiff <‘< :
Reddish Brown
SHALE, with limestone interbeds,
highly weathered, grey 4 ss 50/ 120 )
U.ToU v
Start coring at 3.3m
5 1 SS | 50/ o
§ 0.100
128
§ Z
1 | RUN
No Recovery
§ 127
Fl
. . RUN #2
Slightly weathered tc? fresh., thinly 10 TCR=100%
bedded, grey, occasional limestone SCR=60%
interbeds 10 RQD=40%
Clay seam (25mm) at 5.5m, 5.6m, 12 UCS=42MPa
<o Average
5.7m 2 | run 4 ( ge)
Horizontal fracture at 5.5m, 5.6m,
5.9m, 6.0m
2
Limestone interbeds (25mm) at 5.9m,
6.0m, 6.1m and (100mm) at 5.5m 0
. . . RUN #3
Highly broken zones: 125 4 TCR=100%
250mm at 4.8m SCR=97%
50mm at 5.2m 2 RQD=70%
50mm at 5.4m UCS=85MPa
(Average)
3 | RUN 2
Limestone interbeds (25mm to
75mm) at 6.6m, 6.9m, 7.0m, 7.3m, 1
7.6m, 7.7m 124
Horizontal fracture at 6.4m, 6.5m,
1236|  6.6m,6.7m, 6.9m, 7.0m, 7.4m, 7.8m 1
79| END OF BOREHOLE AT 7.9m.
BOREHOLE OPEN TO 7.9m AND
WATER LEVEL AT 3.9m UPON
COMPLETION OF CORING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.3m,
CONCRETE TO 0.15m, THEN
ASPHALT COLD PATCH TO
SURFACE.
3 ., 3. Numbers refer t 2
+3 % 3. Numbers refer to

Sensitivity

15$5 (%) STRAIN AT FAILURE




ONTMT4S 1184.GPS 2012TEMPLATE(MTOLGDT 11/10M13

Mini f
inistry o
Tranu:yuﬂauon . .
Ontario THURBER
RECORD OF BOREHOLE No 13-19 10F1 METRIC
W.P. LOCATION N4817242.3 E 2807058 CRIGINATED BY _GA
HWY __403/0EW BOREHOLE TYPE _Solid Stem AugersiNG Coring COMPILED BY __AN
DATUM _Geodstic DATE 2013.06.03 - 2013.06,03 CHECKED BY____LR8B
GYNAMIC CONE PENETRATION
SO PROFILE SAMPLES x W IRESISTANCE PLOT o - REMARKS
Byl % -2___ e e wo| &
= n|s5| @ 20 40 60 B0 100 e M| 20 g
9 -4 W= E > b 1 f 'y s v - - =1a GRAIN SIZE
aly|lw| 2|e G |SHEAR STRENGTH kPa s
ELEV DESCRIPTION €l | Z|EE| E —_—— DISTRIBUTION
DEPTH E 2l 2| 3|38 5 |o unconrmen  + FiELD vANE y %)
== Z|E°| @ |® QUCKTRIAXIAL X LAB VANE WATER CONTENT (%}
110 [ 20 40 & B0 100 20 40 60 kNm3 |GR sA s1I cL
g‘; -~ TOPSOL: (100mm) A (ED
SHALE, occasional clay pockets, 1 sS 10 -]
siity
130.3]  Compact
07 Reddish Brown
\Dnmp
(FILL) 2|85 | 24 130 t 0D 8 65 27
Silty CLAY, trace sand
1296 Very Stiff
1.4] 1\ Reddish Brown / ’
{FILL) H
K
Sitty CLAY, trace sand, occasional H 3| ss | 28 [}
shale frapments f 120
1288]  Very Siff ! “
BrownReddigh Brown
22} \BrownRedd: Rz T=T% o
SHALE, with fi rbad: 0.150
weathered, thinly bedded, brownish
grey
T (S5 | 50 128 5
é 0.125
&
Starl coring at 4.5m a
Westhered ta fresh, thinly bedded, A '}‘é’:ﬁ&%
grey. occasional limesione Imerbeds SCR=92%
o 1 RQD=80%
Clay seam {100mm} at 4,6m l UCS=56MFa
{Average}
1 | RUN 1
LUimastone inlerbeds (25mm thick) at
4,1m, 4,8m, 5,7m and (125mm} al .
5.0m
Horizontal Iractures at 4.6m. 4.7m " 2
5.0m, 5.4m, 5.5m, 5.9m, 6.0m 125
RUN #2
2 TCR=100%
e SCR=100%
Limestone intarbeds {25mm to 50mm L« 3 ROD=93%
thick) t 6.3m, 6.6m, 7.0m, 7.1m, - UCS=42MPa
Average|
7.4m, 7.5m and {150mm}) at 6,2m 2 | aun 5 { ge)
| s2e .
Horizonial tractures at 6,9m. 6.2m S =i
6.4m, 6.5m, 6.6m, 7.4m, 7.5m S A 4 2
123.4 N =
78|  END OF BOREHOLE AT 7.6m.
BOREHOLE OPEN TG T.6m AND
WATER LEVEL AT 4,5m UPON
COMPLETION OF CORING.
Piezometer installation consists of
25mrm dismeler Schedule 40 PYC
pipe with 8 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.
{m)
Juna T3 T 1239
Juns 2613 1.5 1235

+

3

Numbers refer 1o
Sansitivity

20
1595 (o) STRAIN AT FALURE




e

b Ontarlo Foundation Design
RECORD OF BOREHOLE No 403-1 1 of 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4 817 553.0 N; 290 718.9 E ORIGINATED BY S.A.
DIST Central HWY QEW BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY K.D.
DATUM Geodetic DATE November 06, 2015 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
w oy < PLASTIC LIQUID
K2z |0 umr  MOISTURE “iyir| £ 5 &
= » L85 | @ 20 40 60 80 100 CONTENT z 9
205 5 =g |z ! . . ; . We w w | 5L | cRrANSiZE
ELEV & @ | 3 2a 8 SHEAR STRENGTH kPa S DISTRIBUTION
DEPTH DESCRIPTION Z|3|F > 38 | < |© UNCONFINED  + FIELDVANE Y %)
5|z z E£© | | e QUICKTRIAXAL X LABVANE WATER CONTENT (%)
145.1| Ground Surface * w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
144.9|Topsoil ~ 145
0.2 Clayey silt to silty clay 11ss 9
some sand, trace gravel
rootlets, organic inclusions
shale fragments
Stiff to  Dark Moist 2|ss 12 144 o
very stiff brown/
reddish brown
3 |ss 11 +— 9 15 46 30
143
4 |SS 9
142
5 1ss 17 o
(FILL)
141
6 | SS 14 : 3 14 46 37
140
139.8
5.3|Highl h hal —
1564 bégrogkweat ered shale 17 [ss|s0/10em o
57 Reddish
brown

End of borehole

Refusal to augering

* Borehole dry

ON MTO_VER3 NEW LOGO 14TF005 WN RAMP.GPJ ON_MOT.GDT 07/07/2016 7:379:00 Al%/l

Numbers refer to

Sensitivity

20
1 5—(#— 5 (%) STRAIN AT FAILURE
10




D, Peto MacCallum Ltd,
KF Ontario @

Foundation Design

RECORD OF BOREHOLE No 403-4 1 of 1 METRIC
G.W.P.__2163-10-00 LOCATION Coords: 4 817 336.6 N; 290 736.5 E ORIGINATED BY S.A.
DIST Central HWY QEW BOREHOLE TYPE Continuous Flight Solid Stem Augers COMPILED BY K.D.
DATUM Geodetic DATE November 06, 2015 CHECKED BY C.N.
SOIL PROFILE SAMPLES | o | u |PENTANGE B O NETRATION
NATURAL - REMARKS
Wy | X — PLASTIC WARRRE  Liqup| | &
= " <z |5 20 40 60 80 100 [UMT  conrent LMITI S O &
Sl w 22|z e W w w | 5% | GRANSIZE
ELEV L m|g o 2 5 | © [SHEAR STRENGTH kPa
DESCRIPTION El2le 2 z8 | £ —_— DISTRIBUTION
DEPTH é s i > 8 o) § O UNCONFINED + FIELD VANE y (%)
51 z £ © | @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
135.9| Ground Surface x| M 20 40 €0 80 100 20 40 €0 kN/m* |GR SA sl CL
Topsoil
133-8 Silty clay 1 |ss 9 [ 4 11 45 40
some sand, trace gravel
organic inclusions, rootlets
shale fragments
135
Stiff to  Reddish Moist 2|ss 23 °
very stiff brown
134.4 (FILL)
1.5|Highly weathered shale — 1 3 |[ss|50/13cm
bedrock, siltstone bands ]
- 134
Grey/ -
reddish .
brown L —
133.3 _ | 4]ss|50/10cm
2.6

End of borehole

Refusal to augering

* Borehole dry

ON MTO_VER3 NEW LOGO 14TF005 WN RAMP.GPJ ON_MOT.GDT 08/07/2016 3:072:56 Plgl

Numbers refer to

20
0
Sensitvity 1 5_¢_ 5 (%) STRAIN AT FAILURE

10



Mrgirgpd
1~ et bahon Vg
Fenmantborg

Rk HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SQIL MECHANICS SECTION
RECORD OF BOREHOLE No 7
w p__159-75-09 LOCATION _Co-ords N 15 805 259; E 953 669 o_msmm‘ap gy _V.K.
oI5T 4 HWY 403 BOREHOLE TYPE k" Hollow Scem Auger BXL Core COMPILED BY ,{’_/
DATUM Ceodetic DATE November 9ch, 1977 CHECKED BY l«/‘,f
DYNAMIC COME PENETRATION :
SOIL PROFILE SAMPLES | &, ‘5 RESISTANCE PLOT X pagpc Marva o T
= g e [y uou:ull :um T REMARKS
= EAR 20 40 0 8O 100 N z= 2
9 = g Py z N ) i fy 1 Wp W w, ;;
ELEV. DESCRIPTION =8| w|2|28]| & [sHear sTRENGTH -, GRAIN SIZE
DEPTH 5] & g 36 'g' © UNCONFINED + FIELD VANE | oo CONTENT ol 7 DISTRIBUTION
é z 5 [EY | @ |=ouck TRixAL  x 148 vane g (%)
471.8] Grp Level o g o 0 20 30 GR SA 51 CL
oA T ETIAN
Clayey Silt With A Y <]
Traces of Sand ) 1155 132 . ~\\\\
Hard q S5 | & . .
462.8 A o ¢ J D 3 67 30
J. U Wedthered — — - — T Se_( Suris”
Shale With Seams of A 1002 46
g {mest ~N] 4 [BKL 0
4573 Shely Limperene M4 jRec-

14.5| End of Borehole

Bedrock:

Shale, brown red
colour, fine rexture,
gaft and fissile,
Shaly limestone,
light grey colour,
fine texture,

medium hard to soft,
shate R.Q.D.OX
ilimestona R.Q.D.50%

0
P Num?_u's rofer 10 15 45 (%) STRAIN AT FAILURE
Saniitivity 10
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}UHIOFFICE REPORT ON SOIL EKPLORAFION

MINISIRY OF TRANSPORTATIOMN AND COMMUNICATIONS—-ONTARIO

HIGHWAY EGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOI MECHANICS S5ECTION

RECORD OF BOREHOLE N2 13 R R ks
WP ___ 159-75-07 LOCATION  Co—ords. N 15,805,861; E 953,791 . “ORIGINATED BY "%
DIST__4 ___Hwy _403 BORING DATE  March 28, 1977 ‘= compiLED By__ K
DATUM Geodetic BOREHOLE TYPE  Solid Stem Auger; BXL Core CHECKED BY __KS
SOIL PROFILE SAMPLES % IDYNAMIC CONE PENETIATION LIQUID LIMIT ——W, =
i |RESISTANCE PLOT PLASTIC LIMIT — W) | &= 5
o « l wl 3 20 40 g0 do o JWATER CONTENT_w | 25
ELEV alyyw 2| 2 [SHEAR STRENGTH we w " 3 | REMARKS
DEFIR DESCRIPTION 2121 > S| 8 |o unconmned + FIELD VANE y g
= 2 A G |e ouick TRiaxiaL  x 148 vane | WATER CONTENT % -,
487,8 | Ground Level w Z | ELEv 10 20 30 GR SA Si CL
0.0 | Clayey silt *' =
Trace of sand .
Bard. Bed . 1 1588 | 38 D 06 7{0 .20
®0.8 T 155 029 40 T
4778 | _ _ (weachere) _ s
10.0 {sound) ' '
Shale Bedrock RC |1007 " | Bap 302
4 BXI jRec ¢
Shale Bedrock, red, 470 ]
fine texture, soft, )
fissile with lime~ a
stone interbedded !
sesms up to 2" thick i
thin horizontal s 13% [x003 _ RQD 50%
bedding. 460 : : : ot

457.9

25.9 | End of Borehole

S

20 r E ' g
T 1549-5 % STRAIN AT FAILURE
10 .




3w iny
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Sormmurigahans
riaeay

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -5CIL MECHANICS SECTION

w p _159-75-08

LOCATION

DIST & HWY 403

RECORD OF BOREHOLE No 3

Co~ords N 15 BOS 604; E 953 491

BOREHOLE TYPE _3%" Hollow Stem Auger BXL Core

COMPILED BY

ORIGINATED BY _V.K.
/.

CHECKED sv_d;L

Bedrock:

Shale, brown red
coleur, with few thin
beds of grey shale,
fine texture, soft
and finsile ~R.Q.D. OX

DATUM _Geodetic DATE __ November 9th, 1977
50IL PROFILE SAMPLES -3 w DYNAMIC CONE PENETRATION Al
EE 3 RESISTANCE PLOT ’ rasic  LaTunst oo :5 REMARKS
- w261 » 20 40 &0 80 1igo U7 cowrma pmin Do "
9 o w Q= = A L . 5 L Wp W w, D;
ELEV T T § i _3 zé o SHEAR STRENGTH [ W — D?SRT%]: '?IléE
DEPTH = |Z31 Z| 3|36 § |ounconmned  + FiELD VANE 7 IBUTION
gz 5 gu T e ouck TraxiaL  x tas vane WATER CONTENT (%) {%)
481.1| Grouud Level v 2 w 1 20 GR SA $1 CL
- gf;mus%lr. th TF = L
8
476.1 cﬁ_igﬁg 3t aid :H v e 1\ ° ' 0 97120
5.0 B lnx!. 1002
Shale 2 Rec.
Bedrock
470
466.1
15.0] End of Borahole

+3, x5 : Numbers rafer to
Sensitivity

20
15 95 (") STRAIN AT FAILURE
10




ONTMT4S 1184 GPJ 201 2TEMPLATE(MTO).GDT &M1/13

Minlstry of -
a Transponation . .
Ontario

THURBER
RECORD OF BOREHOLE No 13-08 10F1 METRIC
W.P. LOCATION N 4817 953.6 E_ 290 550.0 ORIGINATED BY GA
HWY ___403/0EW BOREHOLE TYPE __Solid Stem AugersfNG Coring COMPILED BY __AN
DATUM _Gaodatic DATE 2013.05.07 - 2013.05.07 CHECKED BY LRS
3G ProFuE O PR I e —
b= [ REMARKS
Eal & TUITE womnee 20| F
5| e ﬂggm 21049159120'-"cumm“"55 4
z
ELEV g|2|w| 2|2E| & [sAEARSTRENGTHKPa e * »| 7§ | GRamScE
DESCRIPTION 121 ¢ 2|28 B —_———y DISTRIBUTION
DEPTH E 5| E 5188 | £ |0 UNCONFINED  + FIELD VANE 7 %)
£l= Z[EO| @ [o QucKTRIAXIAL x LABVANE | WATER CONTENT (%)
1518 ] 20 40 60 80 100 20 40 60 wim3 |GR 5a SI €L
BB\ TOPSOIL: (50mm) Ve
1512 Slity CLAY, soma sand
D. Very Stiff 1| 58 17 b
5 \Bmwn
(FRL) 151
SHMALE, highly weathered, brown 2| 85 | S0/ o
é 01150
% 3| 58 | 50/ =/
0.150 150
Start coring ot 2.4m
Fl
RUN #1
s 2 | rcr=100%
140G SCR=93%
148 3 RQD=50%
UCS=6MPa
Horizontel fractures a1 2.5m, 2.6m. 1 1 run A (Avorage}
2.7m, 29m, 3.0m, 3.2m, 3.3m, 3.4m,
3,7m, 2.8m
2
Limestone Interbeds {25mm thick) at § 148 2
3.0m, 2.2m, 3.4m, 3.7Tm
. RUN #2
Limestone intarbed (150mm) al 4.1m § ¥ ;‘%::;010526
) 5 RQD=45%
Horizontal {ractures at 4.0m, 4.1m, UCS=11MPa
4.2.m,4.9m, 4.4m, 4.5m, 4.7m, {Avarage)
5.0m, 5.9m, 5.2m e | 147 g
Limesione interbeds (25mm thick) at 3
3.8m, 4.9m, 4,4m, 4.5m, 4.6m, 5.3m,
{Smm) at 4,.7m 1
146.3
55  END OF BOREHOLE AT 5.5m.
BOREHOLE OPEN TO 5.5m AND
WATER LEVEL AT 0.9m UPON
COMPLETION OF CORING.
Pigzomeler installation consists of
25mm diameter Schedule 40 PVC
pipe with a 1.52m slotted screen.
WATER LEVEL READNGS:
DATE DEFTH(m} ELEV.
(m)
May 30413 6.5 148,3
Jun 268/12 43 147.5
3, x? Numbers refer o

+
Sensglihity

20
LS (o) STRAIN AT FAILURE




ONTMTAS 1184.GPJ 2012TEMPLATE{MTO).GDT B/1/13

Ministry of
Transportation . l
e THURBER
RECORD OF BOREHOLE No 13-09 10F1 METRIC
WP LOCATION N 48179243 E 290 584.6 ORIGINATED BY _GA
HWY __ s03GEW BOREHOLE TYPE _Salid Siam Augers/NG Coring COMPILED BY __ AN
DATUM _Geodstic DATE __ 2012.05.08 - 2013.05.08 CHECKED BY___LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = W |RESISTANCE PLOT —. [ - REMARKS
i 21 3 M“" ® wmnse el ez
5o p[$8| 5|2 © ® ® w co 28 | cantoce
= =1 wp w w)
ELEV DESCRIPTION zlgl e 2|8 5 2 [SHEAR STRENGTH#P2 —_— * | oistriunion
DEPTH s|3|F| 5183 < |o unconFmeD  + FELOVANE y (%)
£l= 2|S°] @ |e auckTRaxL x LABVANE | WATER CONTENT (%)
150.8 w 20 40 60 B 100 0 40 60 knm? [GR sA s1 cL
T\ TOPSOL: (50mm)
Slity CLAY, trace sand, occasional 0 & 58 36
shate fragments 1188 | 22 o
Very Stifl
1500] _  Reddish Brown 150
08y / ‘Q 2| ss | s o
SHALE, highly wealhered, thinly o150
bedded, reddish brown ‘< ¥
385 | 50| o
0,100 149
Starnt coring at 2.4m
= § Fl
Slightly weatherad to frosh. thinly . LA
i redcdiah e TCR=100%
brown, SCR=92%
i 148
limestone interbeds 4 RQD=75%
UCS=8MFa
Limestone interbeds (25mm to 75mm 1 | run 5 (Avorage}
thick} at 2.7m, 2.9m, 3.9m, J.4m,
3.6m 3
Clay seam at 2.1m
147 1
Horizontal fraciures at 2.5m, 2.9m >/ RUN 2
.0m, 3.1m, 3.2m, 3.3m, 3.4m, 3.5m,
38:3 m, 3.2m, 3,3m, 3.4m, 3.5m 2 TCR=100%
) SCR=100%
+ | RaDassw
Limestone interbeds (25mm thick) n} UCS=10MPa
A
4,1m, 4,7m, 4.8m. 5.1m, 5.3m < 2 | Run o {Average)
146
Horizontal lractures at 4.0m, 4.1m, 1
4.4m, 4.9m
0
Limestona Interbeds (25mm thick) al
§5.4m, 5.7m, 5.8m RUN #2
o SCRA00%
144.8 gd 1451 o ROD=100%
58 END OF BOREHOLE AT 5,9m, UCS=1BMPa
BOREHOLE OPEN TG 5.9m AND {Average)
WATER LEVEL AT 1.2m UPON
COMPLETION OF CORING,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

+

3

3

Numbers refar to
Sensitivity

20
‘5%’ (%) STRAIN AT FAILURE



ONTMTAS 1184,GPJ 2012TEMPLATE(MTO).GDT 7/24112

Ministry of
Transporiation . l
S THURBER
RECORD OF BOREHOLE No 13-03 10F1 METRIC
W.P. LOCATION N48180252 £ 2907359 ORIGINATED BY GA
HWY __ 40V0EW BOREHOLE TYPE_Salid Stem Augers/NQ Coring COMPILED BY _ AN
DATUM _Geodetic DATE 2013.05.08 - 2013.05.08 CHECKED BY LRE
SO PROFILE SAMPLES 5 w  [EYHAMIC CONE PENETRATION T N .
] MOBTURE x
sl | |g|s| 8 o o o w oo |& % wEigs) e
2lg| g | 2|e5| & [SHEARSTRENGTH KPS w T il
ELEV DESCRIPTION = E - £|z¢ E —— DISTRIBUTION
DEPTH E 2| e 513 5 S | O UNCONFINED  + FIELD VANE Y %)
El= Z|E°| § |o QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
1526 L 20 40 60 80 100 20 40 80 kN.'m5 GR SA S| CL
BB| \TOPSOL: (z5mm) /|
SHALE, highly wealhered, lrace
rootiats {155 | 2t o
151.9 Compact 152
07 Reddish Brown
Damp
{FiLL) 2|85 | 48 ° 0 5 68 27
151.3 Silty CLAY, trace sand, ional
1.3 shale iragments
Hard
Reddish Brown 151
L) 3| ss| 3 o
SHALE, highly weastharad, thinly
badded, reddish brown
Start coning al 2.4m Fl T
Skghtly weathered to frash, thinly 150 3 TCRs100%
bedded, reddish brown, occasional SCR=92%
limestone interbeds 3 RQD=47%
UCS=4MPa
Limeslone intarbeds (25mm thick) st 1 | Run 2 {Avaraga)
2.8m, 2.9m, 3.5m. 3.86m
4
Horizontal fracture at 2.4m, 2.5m 149
2.6m,2.9m, 3.0m_3.2m, 3.4m, 3.5m, 3
3.6m, 3,7m, 3.8m
RUN #2
1 TCR=100%
Limesione intarbeds (25mm thick) at SCR=92%
4.1m.4.7m, 5.1m v 3 ROD=53%
Limastone interbed {25mm thick) 84 o 128l ;CS-MI;JPH
verage;
4.8m, 4.8m, 5.3m \4 2 | run 2 G
Horizontal fracture at 4.1m, 4.4m, 1
45m,4.6m,4.7m, 4.6m, 5.1m, 5.2m,
53m 3
1471 b,
55 END OF BOREHOLE AT 5.5m
BOREHOLE OPEN TO 5.5m AND
WATER LEVEL AT 0.6m UPON
COMPLETION CF CORING.
Piezomater instaltalion consists of
25mm diameter Schadule 40 PVC
pipe with a 1.52m slolted screan.
WATER LEVEL READINGS:
DATE DEPTH{m}  ELEV.
{m)
May 3013 45 1481
Jun 2613 44 148.2
+3 x 3 Numbersreferio 1535
' Sensitivity o %) STRAIN AT FAILURE




ONTMT4S 1184.GPJ 2012TEMPLATE(MTO)L.GDT 1110513

e O en T

L THURBER
RECORD OF BOREHOLE No 13-24 10F 1 METRIC
WP, LOCATION N4 817 241.5 E 290 767.3 ORIGINATED BY _GA
HWY __ 20X0EW BOREHOLE TYPE__Solid Stem Augers/NQ Caring COMPILED BY __aN
DATUM _Geadstic DATE 2012.05.24 - 2013.05.25 CHECKED BY__LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLDTE___ — - REMARKS
Bol g RASTE e eed -4
5 © @ g g ] '.’ID 4I0 BP ap 190 Lot CONTENT wr S E &
=
Z|g|w| 2|25| & [SHEARSTRENGTHKPa we__w v TE | SRARSE
BLgY DESCRIPTION -[8le| £]z2| E DISTRIBUTION
DEPTH (3| | 5125| & [0 unconFmneD  + FIELDVANE Y %)
H Z €| § |o quckTRIaxAL % LaBvANE | VWATER CONTENT (%)
135 e o 20 40 60 B0 100 20 40 60 kNim3 |GR SA SI cL
00}  ASPHALT: (150mm)
0.2
SAND and GRAVEL, some sill 1185 | 20 o
Compact il
Brawn
Damp
(FILL)
2| ss 26 o a7 47 15
{51+CL)
130.0 130l
1.5 Silly CLAY, lrace sand, occasional
129.7 shale fragments
18|\ Very St B RO (S e
Reddish Brown
SHALE. with kmeslone interbeds,
highly waathered, grey
\Q 4| 58 | s0f s2el [
V. T
Starn coring at 3.3m §
5155 5| °
> 0.100
< 126}
§ 2
1 | RUN
Mo Recovery
127
Fl
Stightly weatherad to frash, thinly S B
bedded, grey, cccaslonal limestone SCR=60%
Interbeds 10 ROQD=40%
Clay seam {25mm) et 5.5m, 5.6m, 126l UACSMRMPa
5.Tm 2 | run R {Avarage)
Horizonlal fracture at 5.5m, 5.6m,
5.9m, 6.0m
2
Limestona interbeds (25mm) al 5,8m,
8.0m, §.1m and (100mm} at 5.5m 0
Highly broken zones: 25 4 -?g:.’?m%
250mm at 4.8m SCR=97%
50mm el 5.2m 2 ROD=70%
50mm a1 5.4m UCS=B5MPa
(Avarage)
2 | RUN 2
Limestone interbads (25mm to
75mm) at 6.6m, 6.9m, 7.0m, 7,Jm, 3
7.6m,7.7m 124
Herizonta! fracture at 8.4m, 6.5m,
1236 88m,8.7m, 69m, 7.0m, 7.4m, 7.8m % U
78 END OF BOREHOLE AT 7.8m.
BOREHOLE OPEN TO 7.9m AND
WATER LEVEL AT 2.9m UPCN
COMPLETION OF CORING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.3m,
CONCRETE TO 0.15m, THEN
ASPHALT COLD PATCH TO
SURFACE.

+3 3 Numbers refat to ,535
' Sensitivity jo %) STRAIN AT FAILURE




QFFICE REPORT ON SOtk EXFLORATION

Mg o
Fransparialon and
Commun.car gy

Onilrg

HIGHWAY ENGINEERING DIVISION - ENGINEFRING MATERIALS OFFICE - SOiL MECHANICS SECTIDN 10

w P _159-75-06

DIST _& HwyY__Q.E.W,

RECORD OF BOREHOLE No 7
1OCATION H 15 B0O5 525 E 953 990 Co~ordr,

BOREHOLE TYPE

Solid Auper, BX Casing, BXL rCore

ORIGINATED gy _F.J.5.
compieo By F-I-S.

December 20, 1977

parum _Geedetic DATE CHECKED 8Y _ R.5.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 5, | 2 IResisrance Mot AT =
— o PASPC  wopgrusy Moue | T
€5 prd Lisar T wat | S0 REMARKS
= w | 29| » 20 20 60 80 100 oL z=
ol 8 =l = i O i Wp w w,| 5% &
ELEY DESCRIPTION Tladlw] 21881 & [sHeaR sTRENGTH —_————y * | crav size
DEPTH N IR E 86 % |ouncownmEn  + FIELD vANE . venpiny ¥ [PSTRIBUTION
2z 5 | &Y & | auck rraa  x 1an vang |WATER CONTENF (%) (%)
479.4] Ground Level e - e 10 20 30 GR 5A S1 CL
0.0/ SILTY CLlaY H
ucs“o% SAND 7
Very 5ciff "
iy T Hard A= ° 0 44551
7. "~ L&z 5"
B.0] qOEENSTON &7 B e e 0 763130
M "
SHALE BEDROCK e TS5 TI007L 2 q D 37126
Red To Grey Red /zﬂ
Fine Texture 37//_ BXL |987%
Soft And Flasile 17\.7 4|core|Rec 460 RQD = 50
With Thin Bedding GZ’
Including A Few /
Shaly Limestone Eeds II'/* BxL |1002
Shaly Linestonn S| 5[Core|Rec 450 RQD = &7
15'B"-16'Q" ‘T .
Shaly Limestonc 1
g L]
40'87-41'0" [
Shaly Limestone II/Q,’ BAL 11002
43'5"=4h's" RN 6 |core|Rec 440
Y ROD = 54
4344 g&
42.0'tnd Of Berenole
Hote: W,L. Not
Established
RECORD OF BOREHOLE No 8
WP 159=75-04 tOCATION _N 15 BO5S 601 E 954 015 Co-ords. ORIGINATED BY P.J.5.
pisT_4 Hwy _Q.E.¥H. BOREHMOLE TYPE _Solld ayper COMPILED BY __P.J.5.
DaTym _ Geodatic parE December 21, 1977 CHECKED BY R.S.
s DYNAIIC CONE PENETRATION
SOl PROFILE SAMPLES | = 3 |resistance rior NATURAL -
- g MAMIE  gagrpae Wowo | .. T REMARKS
- w | 36| 8B 20 40 80 80 90 |'™T comrem uar | z 0 A
O e i - z 1 ) : L 1 Wp w W, =3
ELEV I a8l w| 212831 & {sHear strencTH N 2 | crain size
DEPTH = |51 2|8 35 g |°o unconrnen + FIELD VANE . y |OISTRIBUTION
g F4 » [ &Y g ® QUICK TRAKAL  w LAR vang |WATER CONTENT (%) {4}
&8;1).3 Gronnd Level b M . 1p 0 30 GR 5A 51 Cl
U ]
SILTY CLAY RACE OF SanD | /] 480
Very Stiff AT =15
473,y To Hard { -1
__gg_a 42 |55 d
| queensToN Y qq-t—3nel 7"
SHALE BEDROCK A 470
7; 38 107/ 5
Red To Grey Red Eyj St-cg t-750"
463.5 16 | oc 25 /h
7.7 £nd Of Borchole

o3, &% ; Numbers refer 1o
Sensibvty

0
1545 (%) STRAIN AT FAILURE
"



ONTMTAS 1184.GP) 201ZTEMPLATE(MTO).GDT 8/1/13

Ministry of
Tranl';yonalion

Ontario

THURBER
RECORD OF BOREHOLE No 13-11 10F1 METRIC
W.P. Nd817 918.5 E 290 6971 ORIGINATED BY GA
HWY 403/QEW BOREHOLE TYPE _ Solid Stem Augers/NG Coring COMPILED BY __AN
DATUM _Geodetic 2013.05.10 - 2013.05.10 CHECKED BY___LR8
SOIL PROFILE SAMPLES | o u  [SENAMIC CONE PENETRATION
w pugne  TRAAL LoD [ REMARKS
E2] & “OBTUAE EE
5| @ § | @ 0 40 80 BO 10D L conTgst war = N &
h f Z
£|w|w | 3|2E| & [snEArSTRENGTA KPS e v v Tz | SRANSZE
ELEV DESCRIPTION 12| e | 2|ZE) & B — DISTRIBUTION
DEPTH s|13|F 5125 S | © UNCONFINED  + FIELD VANE - %)
== 2|29 & |e ouckTRIAXAL x LABVANE | WATER CONTENT (%)
150.0 w 0 40 60 80 100 20 40 60 wm? |GR sA 51 CL
— BB\ TOPSOL: (50mm) 1
Slity CLAY, trace sand, occasional 0 5 6% 34
shale fragments 8 9
149.4 Suf
0.7 Reddish Brown
{FILL}
SHALE, highly weathered, reddish 44 =
brown <
507 o
07150
Slan coring 81 2.4m § f
Stightty weathered, thinly beddec, 4 N LA,
reddish brown, occasional limesione SCR=95%
interbeds 3 ROD=57%
Limestone Interbeds (25mm 1o UCS=6MPa
75mm) at 2.7m, 3.2m 3 {Average)
Horlzontal fractures at 2.6m, 2.7m,
2,9m, 3.1m, 3.2m. 3.3m, 3.4m, 3.5m, /
38m, 3.7m, 38m <
3
RUN #2
2 TCR=100
Limestone interbeds (25mm thick) el SCR.QT%‘S
39m, 4.6m. 4.7m, 4.9m, 6.1m, 5.3m, 0 ROD=27%
54m UCS=14MPa
Hotlzontal fractures at 3.9m, 4.5m, {Avarage)
4.6m,4.7m, 4.8m, 4.9m, 5.1m, 5.3m 5
2
144.6 N 4
55|  END OF BOREHOLE AT 5.5m,
BOREHOLE OPEN 7O 5.1m AND
WATER LEVEL AT 1.8m UPON
COMPLETION OF CORING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

Numbers refer 1o
Sensivity

20
1345 (%) STRAN AT FALURE




ONTMT4S 1184.GPJ 2012ZTEMPLATE(MTO).GDT &1/13

Trnspoation T

Oniario THURBER
RECORD OF BOREHOLE No 13-12 10F 1 METRIC
W.P. LOCATION N4B817926.6 E 290 748.1 CRIGINATED BY _GA
HWY __ 403/GEW BOREHOLE TYPE _Saolid Stem Augers/NQ Coring COMPILED BY __AN
DATUM _Geodetic DATE 2013.05.28 - 2013,05.28 CHECKED BY LRB
OYNAMIC CONE PENETRATION
SOIL FROFILE SAMPLES 1= | 4 [resisTANCEPLOT = — = | REmamxs
H oo 6 AT e 1.7 ] .-
sle| . | gl38| 2 L2 o o o w o &mn = 8L e
z \
ELEV. SESCRPTIO 8| g | 2|g5| & [sHEARSTRENGTH KPS WP w w| TR [ SRANSE
DEPTH & b E S| | 5|33 £ |o unconrmen  + FiELD vANE Y o)
= z z & Ol @ e QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
. o 20 40 60 B0 100 20 40 60 mwm3 |GR sA 51 CL
gi: TOPSOLL: (125mm) == 148}
' Silty CLAY, trace sand, cccaslonal 1| 88 16 q
roollsls ¢ o 83 37
Very SUiff
$48.2 Reddish Brown .
08 JFILL) 2 |1 S8 | S
SHALE, highty weathered, thinly 0:150 148} o
bedded, reddish brown
o I A T
0100 w7
A o
147
Stan coring ot 3.1m %
Fl
Slightly weathered to fresh, thinly
badded, teddish brawn, occasional 148 RUN #1
i 1 TCR=100%
imestone inlerbeds SCR=B7%
Solt zong (175mm) at 3.0m 2 ROD=6T%
UCS=16MPa
Limesione Inlerbed (25mm) o 3.9m ‘< 9 I . (Average)
Horlzontal fractures at 3.2m, 3.3m, § 145, »5
3.4m, 3.7m, 3.Bm, 4.2m \{
2
Highly broken zone (75mm) at 3.9m e
1 TCR=100%
Limesione Interbed {25mm) ot 2.6m, SCR=100%
3.7m, 4.1m, 4.2m, 4.5m, 4.6m, 5.1m, 0 RQD=100%
52m, 6.0m 144 UCS=12MPa
{Avarage)
2 | RUN 1
Horizontal tractures at4.7m, 5.1m,
5.7m, 5.9m § .
J !
$43.0
61|  END OF BOREHOLE AT 8.1m.
BOREHOLE OPEN TO &.1m AND
WATER LEVEL AT 1.8Bm UPON
COMPLETION OF CORING.
BOREHOLE PACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.

3 3 Numbers refer lo

2
* Senshily 593 () STRAIN AT FAILURE



ONTMT4S 1184.GPJ 201 2TEMPLATE(MTOLGDT 81113

Minigtry of
Transportation T
Cntario
THURBER
RECORD OF BOREHOLE No 13-13 10F 1 METRIC
we, LOCATION N4 B17944.0 E 290 794.5 ORIGINATED BY _GA
HWY __ s00QEW BOREHOLE TYPE __Salid Stem Augers/NQ Coring COMPILED BY __AN
DATUM _Geodetic DATE 2013.05.28 - 2013.05.30 CHECKED BY__ LRB
SOIL PROFILE SAMPLES | o | w [SYNAMIC CONE PENETRATION
HATURAL o - REMARKS
Baol § PATE  oane =X
'6 « @ g g 7] "’10 djﬂ 8]0 190 L CONTENT wrl = ‘% &
=z - = GRAIN SIZE
e £l w | 3|e5[ & [sHEARSTRENGTH WP e " |~z
ey DESCRIPTION -5 2|28 e Gy DISTRIBUTION
DEPTH E 3| F > |38 | £ |o UNCONFINED  + FIELD vaNE ¥ %)
== - g Sl iy |e ouckTRIAXIAL x LaBVANE | WATER CONTENT (%)
v9e @ 20 40 B0 B0 100 20 40 60 kNm3 |GR SA 51 cL
g-"’ TOPSOL: (125mm} ==
’ Silty CLAY, trace sand, occasional 1] ss | 10 °
roolats
sttt
Reddish Brown/Brown
149,01 (FILL)
0.9 - 149
SHALE, highly weathered, thinly 2| 85 | 48 [}
bedded, reddish brown
é 3| 58 | s
0180 o
148
< y
Start coring a1 3.0m
147 Fl
Slighily weathered to fresh, thinly ) ?g:-‘::m%
badded, reddish brown, accasional SCRe83%
limestone Interbeds 3 ROD=78%
Soh zona (225mm) al 3.0m UCS=11MPa
(Average})
1 | RUN 1
Limestone interbeds (25mm thick) at a8}
3.5m, 3.6m, 4.2m, 4.2m § .
Horizontal fracture 81 3.9m, 3.3m, 2
3.4m, 3.5m, 3.6m, 3.8m, 4.0m_4.2m,
4.4m, 4.5m - RUN #2
» 0 TCR=100%
- SCR=100%
- 145 2 RAD=97%
Limestong interbeds (25mm thick) at H UCS=14MPa
I A
4.8m, 5.0m, 5.2m, 5.6m, 5.7m, 6.0m 2 | RUN = . (Average)
< : .
Horizoniat fracture at 5.0m, 5.2m »
54m H | 0
143.8] _ timesione interbed ot 6.0m /] = s
811 END OF BOREHOLE AT 6.1m,
BOREHOLE OPEN TO 6.1m AND
WATER LEVEL AT 3,3m UPON
COMPLETION OF CORING,
Pi installati ists of
25mm diameter Schedula 40 PVC
plpe with 8 1.52m siotted screen,
WATER LEVEL READINGS:
DATE DEPTH(m}  ELEV.
tm)
May 3013 30 146.9
Jun 26/13 27 147.2
0
. 1 .3  Numbers referio 1595

Sansitivity 10

(%) STRAIN AT FAILURE




ONTMTAS 1184.GPJ 2012TEMPLATE(MTO).GDT 81113

@ Ministey of
Transportation

Sl THURBER
RECORD OF BOREHOLE No 13-14 10F 1 METRIC
WP, LOCATION N 4817 6556 E 280 644.0 CRIGINATED BY GaA
HWY __ 4030EW BOREHOLE TYPE _ Solid Stem Augera/NG Coring COMPILED BY __AN
DATUM _Geodstic DATE 2013.05.23 - 2013.05.23 CHECKED BY___LRB
SOIL PROFILE SAMPLES | o w  [EYHAMIC CONE PENETRATION
i =__ g R - REMARKS
=4 5 UOBTURE =T
5] R 5| @ 2 40 6 8 100 M comm 7| ED &
F S GRAIN SIZE
ELEV Elgle | 2]g §| & [SHEARSTRENGTHKPa | T F |osmeumos
e DESCRIPTION 3 21 e | $5|3&| s |o unconrmed 4+ FELDVANE . %)
=1* z[2°| i |» cuckTRIaxiaL x LABvANE | WATERCONTENT (%)
150.2 2 o 20 40 80 BO 100 20 40 60 wim3 |GR sa 51 CL
08  ASPHALT: (150mm)
0.2 - A 150
raa7|  CONGRETE: (300mm) L °
0.5 SAND and GRAVEL
Brown
148.3]  {FILL}
09 SHALE, highly weathered, reddish 1 (33 28 o
orown 148
¥
2| ss | 38 o
148
Moderately weathered
3|85 | 74 o
Start coring at 3.0m -
) . RUN #1
Slightly weaﬂ.mmd 16 fresh, thinly 147 »5 TCR=100%
bedded, reddish brown SCR=67%
4 ROD=40%
Limastone intarbeds {25mm}) at 3.0m, UCS=9MPa
A
3.2m, 3.3m, 3.7m, 3.9m, 4.3m 1 ) run o (Average)
Highly troken zones: 1
150mm at 3.0m 146}
225mm at 3.6m 1
Horizonlal fractura at 3 Im, 3.4m RUN #2
3.5m, 3.6m, 3.8m, 2.9m, 4.0m, 4.2m 5 TCR=100%
SCR=78%
Limestone interbeds (25mm) b1 §,0m, 5 RQD=37%
5.3m, 5.7m, 5.9m UCS=15MPa
Highly broken zones: 2 | run 145 " (Average)
150mm at 4.8m
100mm at 6.0m 3
Horizontal fracture al 4.5m, 4,9m
5.1m, §.2m, 5.5m, 5.6m, 5.8m, 6.0m
144.1 /] 5

6.1 END OF BOREHOLE AT 8,1m.
BOREHOLE OPEN TC 6.1m AND
WATER LEVEL AT 1,5m UPON
COMPLETION OF CORING.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLLG TO 0.3m,
CONCRETE TO 0.15m, THEN
ASPHALT PATCH TO SURFACE.

+

3

3

RNumbers refer o
Sensitivity

20
85 () STRAIN AT FAILURE




ONTMTAS 1184.GPJ 2M2TEMPLATE(MTO)L.GDT 712413

Minigtry of
‘I'ransgyomﬂon . l
Cht THUREER
RECORD OF BOREHOLE No 13-05 10F 1 METRIC
W.P. LOCATION N 48180661 E 290 824.0 ORIGINATED BY _GA
HWY __ ao3i0EwW BOREHGQLE TYPE_ Solid Stem AugersiNG Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2013.05.27 . 2013.05.28 CHECHED BY___LR8
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y  |RESISTANCE PLOT NATURAL REMARKS
W 5 AT e o - !;:
3 « n ;g & 20 40 60 80 100 bt conTEni ust| = &
z - L = GRAIN SIZE
g|8(w | 3|aE| & [SHEARSTRENGTHKPa e . Ol
ELEV a = o Z21z¢8{ £ —_——— DISTRIBUTION
DEPTH L AU s S| # | 5[33]| g [o unconemep  + FELDVANE - %)
2 2[EC| @ |o ouckTRIXIAL x LaBvANg | WATER CONTENT (%)
151.8 w 20 40 60 80 W00 20 40 60 wm3 leR 54 S1 cL
gg . JOPSOWL: {110mm} =
"| Sity GLAY, trace sand, occasional 1|ss | 1 &
footiats 0 0 53 41
SUiff
Brown to Reddish Brown
1508] (FiLL) 151
08 SHALE, highly weathered, thinty 285 | 30 o
badded, reddish brown
3| ss | s0 o
% 0.150
150
Stant coring a1 3.9m %
Slightly weathered o fresh, thinly 149
bedded, raddish brown, occasional Fl
limesicne interbeds . :é): iﬂm
Clay seam (100mm} at 3.2m SCR:B‘F%*
2 RQD=B0%
Horizontal fraciure at 3.m, 3.3m, h 4 UCS=11MPa
3.6m, 4.0m, 4.4m 1 | run (Averaga)
i 148 >5
Highly broken zone {75mm) at 3.9m
1
Limestone interbeds {25mm) a14.1m,
4.2m, 4.4m, 4,7m, 4.8m, 4.9m, 58m 2
and {(100mm} a! 3.6m
RUN #2
0 TCR=100%
147 SCR=100%
1 RQD=100%
UCS=13MPa
Horizontal fractura at 4,.9m, 5.2m, 2 | RUN 4 (Awerage)
5.5m. 5.0m
1
1486 .
145.7 e
6.1]  ENDOF BOREHOLE AT 6.im.
BOREHOLE OPEN TO 6.1m AND
WATER LEVEL AT 2.4m UPON
COMPLETICN OF CORING.
Plezometer installation consists of
25mm diameter Schedule 40 PVC
pipe wilh @ 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)} ELEV.
(m}
May 3013 37 148.1
Jun26M3 38 148.0
3 Numbers refer 10 ,535
' Sensitivily o (%) STRAIN AT FALURE



ONTMT4S 1184.GPS 2012TEMPLATE(MTO).GDT &M1/13

Minlsiry of
Tranltgmuon . l
Sl THURBER
RECORD OF BOREHOLE No 13-15 10F 1 METRIC
WP, LOCATION N4 818 008.5 € 290 914.7 ORIGINATED BY tRB
HWY __ 400EW BOREHQLE TYPE _ Solid Stem Augers/NQ Coring COMPILED BY __aN
DATUM _Geodelic DATE 2013.05.14 - 2013.05.14 CHECKED BY LRE
SOIL PROFILE SAMPLES |, | w [RINAMIC CONE PENETRATION
[T S‘ _ PasTc ::"“: woun e REMARKS
w
5 = » § 3 tg 20 40 60 B0 100 Lo contEnT L g % GRAI: e
e |9l w| 3|eE| & |[sHEARSTRENGTHKPa = Ll 7=
DESCRIPTION =8 & 2|28 £ —_————— DISTRIBUTION
BEPTH zZ|5|F >|38| s [0 UNCONFINED  + FIELD VANE v %)
i Z|EC] @ [o quckTRIaxiAL x LaBvANE | WATER CONTENT (%)
180.2 w 20 40 80 80 100 20 40 60 kN/m 3 GR SA S| CL
B8] \ 7oPsON.: (25mm) /|
SAND and GRAVEL. some silt 1]ss | n ik ° 46 42 12
149.5 gonmamn (SICL)
08 \ moist ‘Q
{FILL)
SHALE. highly weathered, raddish 2|ss |72 °
brown, occasional limestone 149
interbeds \
% 3| 85 | s0/ [}
0.275
Statt coring at 2,4m § 148 =
< RUN #1
Metarmtal R Al TCR=86%
M y to slightly ] 1| RUN SCR=63%
thinly bedded 4 ROD=50%
UCS=1IMPa
. ' {Avarage}
Highly broken irom 2.4m (o 2.6m 147 210 AUN 2
TCR=98%
Clayay (S0mm}al 2.4m a SCR=73%
ROD=47%
Limestong {75mm) at 2.8m and 2 |RUN 1 UCS=10MPa
{50mm} at 2.9m . {Average}
Oxidation from 4.2m to 4.3m 4
148}
Highly broken (150mm) al 3.0m and 4
42m
Limestona (25mm) al 4.0m. 4.3Im and RUN#3
{100mm} at 3.4m g ICRSIN0N
! SCR=85%
2 ROD=65%
Limestone (25mm 1o 75mm) at 4.9m, UCS=14MPa
5.3m_§.5m, 5.7m, 5.8m 3 | RUN 145 3 (Average)
Vertica! fracture (50mm) at 5.3m and § 2
{125mm) at 5.6m
144.3 e
58|  END OF BOREHOLE AT5.9m,
BOREHOLE BACKFILLED WITH
BENTONITE TO SURFACE
3 .3 Numbers refer o 2
+ 7K 1548

Sensltivity

10

{%) STRAIN AT FAILURE



ONTMT4S 1184.GPJ 2012TEMPLATE(MTOLGOT 7/24/13

Ministry of
Trans‘;r’yonaﬁon . l
Ontario
THURBER
RECORD OF BOREHOLE No 13-07 10F1 METRIC
W.P. LOCATION N4818101.2 E 290 887.1 ORIGINATED BY GA
HWY A0DVQEW BOREHOLE TYPE_ Sotid Stam Augers/NQ Coring COMPILED BY _ AN
DATUM _Geodelic DATE 2013.05.25 « 2013.05.27 CHECKEDBY___LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w  ARESISTANCE PLOT — - RERTARKS
E w 6 nastc [ (11 ] t= T
5| ol gl @ 20 40 60 B0 100 %7 cowme W 22 Gmssu
2| & = E| Z wp w wy
ELEV DESCRIPTION Elg| & | 2|25 8 [SHEARSTRENGTHWPa \ - \ 2 | DSTRIBUTION
DEFTH E S| | 5|38| £ |0 uNconNFNED 4+ FIELDVANE ¥ %)
El= Z|e°| i |e cuckTRIaxiaL x Lasvane | WATERCONTENT (%)
1513 & i 20 40 60 B0 100 20 40 B0 kNm3 |GR SA4 81 CL
g-‘: TOPSOL: (125mm} = =
"] siity CLAY. trace sand, occasional 1]ss| 14 151 o
rootiets
Stitf
Brown
150.4 {FILL)
= SHALE. highly weathared, reddish 2|85 | 18 o
brown
150
\< 3| §5 | 50/ o
>, 0150
§ 149}
Stant corng 8t 3,9m =
Highly weathered o fresh, Lhinly RUN#1
bedded, reddish brown, occasional >10 TCR=100%
limesione interbeds 148 SCR=67%
Highly broken zone {0.6m) at 3.0m »5 RQD=G0%
UCS=12MPa
Soft zone (305mm) a1 3.0m é 1 | rus v , | (verege)
1
Horizontal fracture at 3.8m, 4.1m §
147,
o
RUN #2
2 TCR=100%
Limestone Interbeds {25mm) al 3.8m, SCR=100%
3.9m. 4.0m, 4.1m, 4.4m, 4.6m, 4.7m, 2 ROD=93%
5.5m, 5.8m, 6.0m UCs=16MPa
Aven
2 |RUN 145} 2 (Average)
Horizonlal fracture al 4.6m. 4.7m, ‘Q‘ 1
4.9m, 5.1m, 5.2m, 5.3m, 5.5m §
145.2 .
61 END OF BOREHOLE AT 8,1m,

BOREHOLE OPEN TO 6.1m AND
WATER LEVEL AT 2.1m UPON
COMPLETION OF CORING.
Plezometer installation consists ol
25mm dlameter Schedule 40 PVC
pipe with a 1.52m slotted screen.

WATER LEVEL READINGS
DATE DEPTH{m} ELEV.
(m}

Moy 30413 39 147.4
Jun30n3 36 147.7

+

3 x

3

Numbers refer 10
Sensitivity

20
1885 (%) STRAIN AT FAILURE




B

’

U FILE” REPOURE-UN SUIL EXPLORATION

MINISTRY OF TRANSPORTATIOMN ANC COMMUN|CATIONS- ONTARIO _..

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFEICE - SOIL MECHANICS ’E

WP __ 125-66-12

DIsT__ 4 Hwy Q.EW,
DATUM Geodetic

KECORD OF BOREHOLE N9 6
LOCATION Co-ords. K.15,809,150 = E.956,535
BORING DATE  October 25 & 26, 1976

BOREHOLE TYPE

Solid Auger & BXL Core & Cone Test

10

SOIL PROFILE SAMPLES % [CYNAMIC CONE PENETKATION LIOUID LUAIT, —Wt 3
5 nesusnwcs PLOT _|PLASTIC tiaIT Wp:
o) o al 3 20 40 &0 B0 00 WATER CONTENT_w.
: 2020 60 B0 WO
ELEV Elw|w 2] ¢ [SHEAR STRENGTH : Weol o oWy
DEPTH DESCRIFT\ON 2l 2| » < § O UNCONFINED + FIELD VANE . e Ty
21217 |71 & |eouick miaxial x 1an vane | WATER CONTENT A B
473.0 Ground Level mJJ £ SELEV £ i
0.0 L' LIVII (s L] |-'~1‘-- y .
-15§:§ e trace of L fss Ha] 470 A
e Biff € organics 2_15s }61 B pee MY
. i X " | \
1 TS Oy '
8.0 {pedrock - Red Shale 4 LB 1002 1po/1y
Soft, fissile with RC gs. 460
.{bands of greyish- i it
green shale and i RC kec. g
limestone 96 BXL |782 -.I'.
7 | Bxt hooy .
: | /s RC Rec.| 430
- lus6.7 8 | BXL p82
" [26.3 | End of Borehole r
i
20
159-5 % STRAIN AT FAILURE




OF FICE “REPORT.ON 5OIL EXPLORATION

MINISTRY OF TRANSPORTATIOMN AND COMMUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS CFFICE - 501 MECHANICS SEC,TION

RECORD OF BOREHOLE N2 3

wep ___ 125-66-12 LOCATION Co-ords. N.15,809,308 E.956,470 ORIGINATED BY__KVV
DIST__ 4  Hwy Q.E.¥, BORING DATE _ October 21, 1976 COMPILED. BY__ RVV
DATUM Geodetic BOREHOLE TYPE Solid Auger, BXL Core & Cone Test CHECKED BY O
& IDYNAMIC CONE PENETRATION LIQUID LIMIT ——W, =)
SOIL PROFILE SAMPLES E RESISTANCE PLOT :g
o] « al 3 20 40 __eo_ do _ibo | WATER CONTENT_w | Z 5
&lw|w |3t 2 [SHEAR STRENGTH we w W 2 | REMARKS
DESCRIPTION Y1 Z| > {2} 3 ]o unconmnen + FIELD VANE Y
el 2" o B ]® OwICK TRIAXIAL  x LAB VANE | WATER CONTENT % ”
Ground Level Cal Z | ey JGR SA 51 CL
25e 37 HiRe rsvil S
464,11 Silto Fill, Loose 55 5 9 83 (8 )
5.5 k R;d Shal o e :
* edrock - ale ec J o
Soft, Fissile with & | BXL|817] 460 80/
ands of greyish- % RC |Rec.
reen shale and 4 | BXL| 987
1l imestone.
RC |Recd
5 | BXL |100%
420.1

18.0

End of Borehole

Note: Water Level not
established.

20
155
10

“% STRAIN AT FAILURE
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RECORD OF BOREHOLE N2 7

N S0OIL EXPLORATION

WP _ 125-66-12 LOCATION Co-ords. K.15,809,166 E.956,638 ORIGINATED 8y _EVV ___
DIST & HwyY  Q.E.W. BORING DATE  October 26, 1976 COMPILED BY _ RVY
DATuUM__ Geodetic BOREHOLE TYPE Solid Auger and Cone Test CHECKED 8Y — €9
SOIL PROFILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID LIMIT ——W ’E
% [JRESISTANCE PLOT PLASTIC LIMIT ——Wp | =15
ol « a2 2040 60 g0 do TWATER CONTENIw | Z5 Ty
ELEV |yl w 3] 2 [SHEAR STRENGTH w, w W 2 [ REMARKS
BEFTH DESCRIPTION Sl 2> 1| 8 |o wconrneo + FIELD VANE y
& ?,-, =0 S | o ouick TRIaxiat  x La8 vaNE | WATER CONTENT % Vi Tep
471.9 | Ground Level n £ | ELEV 20 40 60 GRSA'SI CL
669.9 P2RY)7 BTERRs dEreie Xty s Lol 0 [
- == Org.
2.0 flayey trace of M7 55 116 (] N 4.9% :
layere of fine sand 3 Iss [25 T~ ' :
463.4 Hard — | ghydrg-
. T |gs [1oho" ™y ad
8.5 |Bedrock ~ Red Shale " to/g Read
Soft, fissile with s b 460 ;
bands of greyish- L
green shale and 4 s 1e Hy::::gc-
limestone i pressure
fencountered |
451-7 &Mrl
20.2 | End of Borshole

20
1595 % STRAIN AT FAILURE
10
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Ministry of
Transporialion

Ontario

THURBER
RECORD OF BOREHOLE No 13-23 10F2 METRIC
W.P, LOCATION N4 817 184.8 E 200 769.4 ORIGINATED BY GA
HWY ___a030Ew BOREHOLE TYPE _Solid Stem Augers/NQ Goring COMPILED BY __aN
DATUM _Geodatic DATE 2013.05.25 . 2013.05.25 CHECKED BY___LRB
SOIL PROFILE SAMPLES |, | w |RENRC GONE FENETRATION
w z g MATURAL e = REMARKS
£a| 3 \oBTmE X
5]« nlg8| @ 20 40 60 80 00 M cownm 8 =
z = GRAIN SIZE
ELEV IR REIE 5 o S LG e Y| 7% | osmeumon
DEFTH DESCRIPTION $|3|F | 5133| g [o unconrmen  + FELDVANE y 5
El= 2O @ |o ouckTRIAXIAL x LABVANE | WATER CONTENT (%)
129.7 w 20 40 60 80 100 20 40 60 kNm3 |GR sA 51 CL
00|  ASPHALT: (150mm)
. SAND and GRAVEL, some silt
Deanse lo Compact v)ss a3 @ 3948 15
Brown lo Reddish Brown {51+CL)
Damp 29
(FILL}
2| ss 19 -]
128.2
15 Sifty CLAY, irace sand ;‘
Firm to Very Stif /] 128
Reddish Brown § 3| ss . °
1]
/]
]
]
rq
; 4|ss| 8 : 0 4 40 S8
A 127
4
]
s
¢
5 | 88 19 o
1]
126.1 ]
37 SHALE, with limestone intarbeds, 126
highly weathered, grey §
[] SS 50/ o
o128 g | 1%
Slart coring 8t 6.1m 124
Fl
. RUN #1
Slightly weathared I:? \‘mﬁ, thinly 0 TCR=100%
bedded, grey, occasional limeslons SCR=80%
inierbeds a ROD*53%
Clay seam {200mm} at 6.1m UCS=9TMPa
123
1 fRUN 3 (hvorage)
Limesione interbeds (25mm lo
75mm) at 6.2m, 6.4m, 6.5m, 6.7m, 0
6.8m, 7.0m, 7.2m and (125mm) at
T.4m ]
Vertical fracture (125mm} at 7.4m
RUN #2
122, 1 TER=100%
SCR=97%
Hodizontal lracture al 6.4m, 6.5m, 2 RQD=083%
6.6m, 8,7m, 6.8m, 6.9m, 7.7m, 7.9m, UCS=72MPa
8.1m, 8.5m, 8.7m 2 | run o {Average}
Limestona interbeds {25mm}) at 7.6m, il :
7.9m, 8.0m, 8,2m, B.5m, 8.8m, 2.1m o
120.6 and (75mm) al 8.7m k
%] END OF BOREHOLE AT9.1m,
BOREHOLE OPEN TO 9.1m AND
WATER LEVEL AT 4.8m UPON
COMPLETION OF CORING,
BOREHOLE BACKFILLED WITH
Continued Nex P
L g +3, x? MNumbers refer to ,535
’ Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT45 1184.GPJ 2012TEMPLATE{MTO)LGDT 11110412

Ministry of
‘I'ranltpc'mauon

e THURBER
RECORD OF BOREHOLE No 13-23 20F2 METRIC
W.P. LOCATION N 4817 184.8 E 280 768.4 ORIGINATED BY _GA
HWY 403/QEW BOREHOLE TYPE _ Solid Stem Augers/NG Coring COMPILED BY __aN
DATUM _Geodstic DATE 2013.05.25 - 2013,05.25 CHECKED 8Y___\RB
DYNAMIC GONE PENETRATION
SOOIl PROFILE SAMPLES & W |RESISTANCE PLOT e - REMARKS
W rLAsTC [t 1]
ez 6 i 0SS FURE = I 'y
S| e g1:8| 2 A A L = 58 | cranser
z N
ELEV E|lgw | 2|2E| & [SnearsTRenGTH KPS w = ol
CESCRIETION = zlz 2 e —— DISTRIBUTION
DEPTH g 2| E| 5|38 £ |o unconrmep 4+ FELDOvANE Y %)
|3 |62 Z[EC| @ [o QuCKTRAXIAL x LABVANE | WATERCONTENT (%)
Conlinued From Pravious Page w 20 40 &0 B0 100 20 40 80 kim? |eR 5A S1 oL
BENTONITE HOLERLUG TO 0.3m,
CONCRETE T0 0.15m, THEN
ASPHALT COLD PATCH TO
SURFACE,
+7 %3 Numbers refer to ,5(2;5
Sensitivity 5 (%) STRAIN AT FAILURE




QONTMT4S 3184.GPJ 2012ZTEMPLATE(MTO).GOT 81113

Mini; i
Tr:n‘sg:nlion

Sl THURBER
RECORD OF BOREHOLE No 13-08 10F1 METRIC
W.P. LOCATION N4817952.6 E 290 550.0 ORIGINATED BY GA
HWY _ 4030EW BOREHOLE TYPE _ Soli¢ Stem Augers/NQ Coring COMPILED BY _ AN
DATUM _Geodetic DATE 2013.05.07 - 2013.05.07 CHECKED BY LR8
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4  |RESISTANCE PLOT HATURAL - REMARKS
ggl 8 o w2l X
5| e|$8| @ 0 40 B0 100 conttnt z8 o s
b L 1 =] RAIN SIZE
Z|¥|w| 2|2E| & [sHEARSTRENGTHKPa bl . "L z
ELEV DESCRIPTION = e | 2|2 = — o DISTRIBUTION
DEPTH s | r $|358| £ |o unconrmed 4+ FIELD vanE ¥ %)
£ = 2|€°] & |* ouckTRIAXIAL x LABVANE | WATER CONTENT (%)
151.8 a 20 40 60 80 100 20 40 &0 w3 JGR 5A SI CL
— B8\ TOPSOL: {(50mm) /]
1513 Slity CLAY, soma sand
S5 Ve St 1|ss | 7
: Srown
(FuL) 151
SHALE, highly weathaered, brown 2 (88 | 50 @
L)
% 3] 58 [ sor o
§ 0.150 150
Start coring at 2.4m ‘é Fi
Moderately weathered to fresh, 2 .’:é' ::‘:m%
occasional limestona Interbeds SCR=93%
149 3 RQD=50%
UCS=6MPa
Horizontal fractures at 2.5m, 2,6m, e P Rae
2.7m, 29m, 30m, 3.2m, 3.3m. 3.4m,
1.7m, 1.8m 2
Limesione interbeds (25mm thick) al § 148 2
3.0m, 3.2m, 3.4m. 2 7m \é RUN #2
’ . 3 TCR=100%
Limestone interbed (150mm) at 4.1m b 4 SCR=87%
5 ROD=45%
Hortzonlal fractures at 4.0m, 4.1m, :;U\CSHH;MPn
4.2.m, 4.3m, 4.4m, 4.5m, 4.7m, verage,
50m, 5.1m, 5.2m § e G2 147 z
Limestone interbeds {25mm thick) at 3
3.8m, 4.Im, 4.4m, 4.5m, 4.6m, 5.3m,
{(?5mm}at4,.7m 1
146.3
$5[  END OF BOREHOLE AT 5.5m.
BOREHOLE OPEN TO 5.5m AND
WATER LEVEL AT 0.9m UPON
COMPLETION OF CORING.
Piezomeler Inslallation consists of
25mm diameter Schedule 40 PVC
pipe with a 1,52m slcited screen,
WATER LEVEL READINGS:
DATE ODEPTH (M)  ELEV.
{m}
May 3013 55 146.3
Jun 2613 43 147.5

+

3

3

Numbers refer to
Sensitivty

2
583 () STRAIN AT FAILURE




ONTARIO MOT GRAIN SIZE 16TF028_LAB.GPJ ONTARIO MOT.GDT 23/5/17

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine ‘ Medium ‘ Coarse Fine ‘ Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pum 600pm 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm 63.0mm
| | | | |||| 53um 106um 250pn|n 425um 850pum 2.00m|m 4.75mm | 13.2mm 26.5mm 5340mr!n 75.0mm
100 0
95
90 10
o
N | —% ,ﬁ/, //
— 1 T+ ©
80 //E — / 20
75 . v
70 30
o /' 1 '/(
/ of !dr-""/(’
60 a — ] 40
2 . AN —* s
@ Y 1 r'd <
g V4 ” by
£ 50 = ‘/ 50 *
& 2’ ] LEGEND &
& 45 4 A %5
o C // BH SAMPLE SYMBOL a
. A 4 17-01 3 ;
7- [ ]
35 e e Sa
wﬁ/ ) //“" 17-03 4 b
30 7 L4 70
/ 1 17-09 3 A
25 L7
Iy 17-13 6 *
20 — 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 3y M 3 Al 22l
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIGNo.  HML-GS-1
Transportation
== SILTY CLAY TO CLAYEY SILT, trace/some sand, trace gravel HWY QEW
(F|LL) G.W.P. No.2015-E-0011-010




ONTARIO MOT GRAIN SIZE 16TF028_LAB.GPJ ONTARIO MOT.GDT 23/5/17

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine ‘ Medium ‘ Coarse Fine } Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150pm 300pm 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm 63.0mm
| | | | |||| 53um 106um 250un|1 425um 850pum 2.00m|m 4.75mm 13.2mm 26A5mn} 53.0mrL 75.0mm
100 0
95
A /
90 10
85 _—— /“/ /
] [/
80 = 20
o /
75 X
A
70 /ﬂ/ / 30
65 / / /
60 f 40
9 / / / g
@ 9 —— <Z(
g / / / / E
L 50 - v 50~
i L Z
g a5 / - ] / LEGEND g
& }{ /./ BH SAMPLE SYMBOL &
40 > 60
17-02 2 [ J
35 i el
/ 17-02 4 X
30 L 70
pd 17-06 2 A
25 =
L~
20 80
/ir’/
r—
15 Y e S
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 3 N 3 V22w
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIGNo.  HML-GS-2
Transportation
o= SILTY SAND, some / with gravel, occasional shale and limestone fragments | HWY QEW /HWY 403
(FILL) G.W.P.No. 2163-10-00




ONTARIO MOT GRAIN SIZE 16TF028_LAB.GPJ ONTARIO MOT.GDT 23/5/17

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT - - -
Fine ‘ Medium ‘ Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300um 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm  63.0mm
| | | | |||| 53um 106um 250un|1 425um 850pum 2.00m|m 4.75mm 13.2mm 26.5mm 53.0mrL 75.0mm
100 — 0
95 / & /@//A /
90 10
=
/ il ,a/ )
85 / =
80 ’ / /@’/ "
; % // /EH/ /y
V. f/ /
70 v 7 / / 30
65 /¢ k
4 - —"
// / / ] T —]
60 i/ 40
. A A A — :
Z 5 7 ﬁ;ﬁv, <
7] » =
.E- 50 Vi /’ - ad 50 &
e
g /2/’H J/ LEGEND g
E 45 e i g
o » 1 BH | SAMPLE SYMBOL o
40 = /“9/ 60
17-01 4 [ J
35 /
17-03 6 X
30 v ! 70
” // » //@ 17-07 2 A
X A ¥ 17-08 3 *
20 / / > 7 7 80
y/ P 17-10 3 ®
15
10 // 17-12 2 Lo w
/
@ 17-14 3 O
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 3 Vo 3l 22y
MINISTRY SIEVE DESIGNATION ( Imperial )
Ministry of GRAIN SIZE DISTRIBUTION FIGNo.  HML-GS-3A
ransportation
SILTY CLAY TO CLAYEY SILT, some sand, some gravel HWY QEW / HWY 403

Ontario

occasional shale and limestone fragments
(TILL)

G.W.P.No. 2163-10-00




ONTARIO MOT GRAIN SIZE 16TF028_LAB.GPJ ONTARIO MOT.GDT 23/5/17

78 12 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILT , _ _
Fine ‘ Medium ‘ Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS
1 2 3 4 5 10 20 30 40 50 75um 150um 300pm 600um 1.18mm 2.36mm 9.5mm 19.0mm 37.5mm 63.0mm
| | | | |||| 53um 106pm 250pn|1 425um 850um 2.00m|m 4.75mm 53.0mrL 75.0mm
100 0
95
90 10
) Vil )4
80 20
K
75
70 // / 30
65
/
60 /‘-( ’//T/ 40
2 55 | A/ / ;
@ = i e
2 " &
= 50 é‘k L ol 50%
g ff‘é LEGEND g
X 45 14
& y. 1 BH | SAMPLE SYMBOL &
40 60
/ 17-04 3 °
35 H/
A 17-13 4 b4
30 70
' 17-14 2 A
25
20 80
15
10 90
5
0 100
1 2 3 4 5 10 20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 3 Vo 3l 22y
MINISTRY SIEVE DESIGNATION ( Imperial )
Minisry of GRAIN SIZE DISTRIBUTION FIGNo.  HML-GS-3B
ransportation
/ SILTY CLAY TO CLAYEY SILT, some sand, some gravel HWY QEW / HWY 403
Ontario occasional shale and limestone fragments
(TILL) G.W.P.No. 2163-10-00




ONTARIO MOT PLASTICITY CHART 16TF028_LAB.GPJ ONTARIO MOT.GDT 23/5/17

Oct 75, FF-S-21

60

50

CH
40
l
o<
>
; 30
g
<
o LEGEND
+ BH SAMPLE | SYMBOL
20
17-01 3 +
o 17-03 4 o
/ 17-09 3 o)
MH OH
1 17-11 4 X
10
17-13 6 2e,
———————— > I ol
7
ML 7 ML oL
° 0 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No. HML-PC-1
Transportation
o= SILTY CLAY TO CLAYEY SILT, trace/some sand, trace gravel HWY QEW /HWY 403
(FILL) G.W.P.No.  2163-10-00




ONTARIO MOT PLASTICITY CHART 16TF028_LAB.GPJ ONTARIO MOT.GDT 23/5/17

Oct 75, FF-S-21

60
50
CH
40
Cl
&
AP
; 30
g
<
¢ LEGEND
BH SAMPLE SYMBOL
20
17-01 4 O
? 17-03 6 A
17-07 2 X
V MH OH
A 17-08 3 2o
10 X
o 17-10 3 +
________ 17-12 2 0
N
———————— ~7 Mi ol 17-14 3 v
ML o7 ML oL
0 e
0 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Ministry of PLASTICITY CHART FIG No. HML-PC-2
Transportation
W. SILTY CLAY TO CLAYEY SILT, some sand, some gravel HWY QEW / HWY 403
Ontario occasional shale and limestone fragments
(TILL) G.W.P.No.  2163-10-00
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Peto MacCallum Ltd.

CONSULTING ENGINEERS

PART B - FOUNDATION DESIGN REPORT
for
High Mast Lighting and Overhead Signs
Queen Elizabeth Way and Highway 403,
G.W.P. 2163-10-00, Assignment No. 2012-E-0057
Town of Oakville, Regional Municipality of Halton, Ontario

7. INTRODUCTION

This foundation investigation and design report with the interpretation and recommendations are
intended for the use of Stantec Consulting Ltd. on behalf of the Ministry of Transportation, and shall
not be used or relied upon for any other purposes or by any other parties including the contractor.
The contractor must make their own interpretation based on the factual data in Part A of the report.
Where comments are made on construction, they are provided only to highlight those aspects,
which could affect the design of the project. Contractors must make their own interpretation of the
factual information provided in Part A of the report, as it may affect equipment selection, proposed

construction methods and scheduling.

8. PROJECT DESCRIPTION

8.1 General

This report provides foundation design recommendations based on interpretation of the
geotechnical data presented in the factual report (Part A). This section of the report provides
foundation recommendations for the design of proposed High Mast Light (HML) poles and
Overhead Sign (OHS) structures along Queen Elizabeth Way and Highway 403 in the Regional

Municipality of Halton, Ontario.

The discussions and recommendations presented in this report are based on the information
provided by Stantec and the factual data obtained during the geotechnical investigation carried out

by PML and borehole data from previous investigations.

It is anticipated that the proposed HML poles will be supported on caisson foundations meeting the
requirements of MTO Guidelines for the Design of High Mast Light Pole Foundations and the design
of OHS structure foundations will be in accordance with the Sign Support Manual Published
by MTO.

165 Cartwright Avenue, Toronto, Ontario M6A 1V5
Tel: (416) 785-5110 Fax: (416) 785-5120

E-mail: toronto@petomaccallum.com
BARRIE, COLLINGWOOD, HAMILTON, KITCHENER, LONDON, TORONTO
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Where a caisson is installed in proximity of a slope, the passive resistance within the portions of
caisson closer than 3 m in plan to surface of the slope, should be neglected. The stability of the
adjacent slope should also be checked, considering loads from the caisson to ensure adequate

factor of safety against slope failures.

8.2 Design of High Mast Light Pole Foundation

The HML pole foundations should be designed in accordance with MTO Guidelines for the Design
of High Mast Light Pole Foundations, dated April 2015. The caisson foundation design for support
of the HML may be carried out using the geotechnical parameters recommended in Table 8.2.

For the design of caisson foundations, the passive resistance within the upper 1.2 m below ground
surface should be neglected to account for frost action as per OPSD 3090.101 (Frost Penetration
Depths for Southern Ontario). In accordance with MTO Guidelines for the Design of High Mast Pole
Foundations (2015), the ultimate passive lateral pressure can be taken as two times the passive

lateral earth pressure.

The equation provided below for cohesive soils may be used to calculate the coefficient of horizontal
subgrade reaction, ks, distributed along the length of the caisson, based on the stratigraphy and
geotechnical parameters given in Table 8.2.

ks = 67 Cu / D (KN/m?3)
Where: Cu = undrained shear strength (kPa)

D = pile width or diameter (m);
In the case of cohesionless material, the horizontal subgrade reaction, ks, may be calculated using
the equation provided below, assuming a value of 2200 kN/m? above water level and 1250 kN/m?3

below water level for constant nn, which relates to density of cohesionless material.
ks = (nn) Z/ D (KN/m3), where Z is the depth of the cohesionless layer in meter (m)

A resistance factor of 0.5 should be applied to the calculated ultimate lateral resistance to obtain
the factored lateral geotechnical resistance at Ultimate Limit States (ULS), in accordance with the
Canadian Highway Bridge Design Code (CHBDC 2014).
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Table 8.2—Geotechnical Design Parameters for High Mast Light Foundation

ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
109.1 | 108.9 | Pavement Structure
108.9 | 107.9 | pense to compact sand, - ¥ *
107.9 | 106.7 | Some gravel (Fill) 19 0 28
P1 21+550 Hard silty clay, trace/
106.7 | 106.4 | some sand and gravel 20 200 0
(il
106.4 | 104.6 | \/eathered Shale 20 400 0
bedrock
109.1 | 108.9 | Pavement Structure
108.9 | 107.9 | Dense to compact sand, * * ¥
107.9 | 106.7 | some gravel (Fill) 19 0 28
P2 21+660 Hard silty clay, trace/
106.7 | 106.4 | some sand and gravel 20 200 0
(Til
106.4 | 104.6 | Weathered Shale 20 400 0
bedrock
75 mm Asphalt over silty
113.4 | 113.1 | sand with gravel * * *
(Pavement Fill)
1131 | 1124 Compact_snty sand with . . *
gravel (Fill)
112.4 | 112.2 | Silty clay, some sand, * * *
P3 21+775 | 112.2 | 111.0 | trace gravel (Fill) 19 100 0
Hard silty clay to clayey
silt, some sand, some
111.0 | 109.9 | gravel, occasional Shale 19 200 0
and limestone fragments
(Til
109.9 | 108.7 Highly weathered Shale 20 400 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
75 mm Asphalt over silty
113.4 | 113.1 | sand with gravel * * *
(Pavement Fill)
1131 | 112.4 Compact.snty sand with * . *
gravel (Fill)
112.4 | 112.2 | silty clay, some sand, * * *
trace gravel (Fill
P4 21+890 | 1122 | 111.0 ar (Fill) 19 100 0
Hard silty clay to clayey
silt, some sand, some
111.0 | 109.9 | gravel, occasional Shale 19 200 0
and limestone fragments
(Til
Highly weathered Shale
109.9 | 108.7 bedrock 20 400 0
75 mm Asphalt over silty
113.4 | 113.1 | sand with gravel * * *
(Pavement Fill)
1131 | 112.4 Compact silty sand with . * *
gravel (Fill)
112.4 | 112.2 | Silty clay, some sand, * * *
p5 224002 | 112.2 | 111.0 | trace g_ravel (Fill) 19 100 0
Hard silty clay to clayey
silt, some sand, some
111.0 | 109.9 | gravel, occasional Shale 19 200 0
and limestone fragments
(Til
109.9 | 108.7 Highly weathered Shale 20 400 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
75 mm Asphalt over silty
113.4 | 113.1 | sand with gravel * * *
(Pavement Fill)
1131 | 112.4 | €Ompact silty sand with % % %
gravel (Fill)
112.4 | 112.2 | Silty clay, some sand, * * *
PG 22+115 | 1122 | 111.0 | trace gravel (Fill) 19 100 0
Hard silty clay to clayey
silt, some sand, some
111.0 | 109.9 | gravel, occasional Shale 19 200 0
and limestone fragments
(Till)
Highly weathered Shale
109.9 | 108.7 bedrock 20 400 0
85 mm Asphalt over silty
114.4 | 114.1 | sand with gravel * * *
(Pavement Fill)
1141 | 113.4 Compact_snty sand with * . *
gravel (Fill)
113.4 | 113.2 | stiff silty clay, some * * *
113.2 | 112.3 | sand, trace gravel (Fill) 19 50 0
Dense to very dense
P7 22+230 silty sand, some gravel,
112.3 | 110.4 | occasional Shale and 19 0 28
limestone fragments
(Fill)
Hard silty clay to clayey
110.4 | 109.3 | silt, some sand, some 19 200 0
gravel (Till)
1093 | 1079 Highly weathered Shale 20 400 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
85 mm Asphalt over silty
114.4 | 114.1 | sand with gravel * * *
(Pavement Fill)
1141 | 1134 Compact_snty sand with . . *
gravel (Fill)
113.4 | 113.2 | stiff silty clay, some * * *
113.2 | 112.3 | sand, trace gravel (Fill) 19 50 0
Dense to very dense
P8 22+240 silty sand, some gravel,
112.3 | 110.4 | occasional Shale and 19 0 28
limestone fragments
(Fil
Hard silty clay to clayey
110.4 | 109.3 | silt, some sand, some 19 200 0
gravel (Till)
1093 | 107.9 Highly weathered Shale 20 400 0
bedrock
85 mm Asphalt over silty
114.4 | 114.1 | sand with gravel * * *
(Pavement Fill)
1141 | 113.4 Compact_snty sand with * . *
gravel (Fill)
113.4 | 113.2 | stiff silty clay, some * * *
113.2 | 112.3 | sand, trace gravel (Fill) 19 50 0
Dense to very dense
P9 22+460 silty sand, some gravel,
112.3 | 110.4 | occasional Shale and 19 0 28
limestone fragments
(Fill
Hard silty clay to clayey
110.4 | 109.3 | silt, some sand, some 19 200 0
gravel (Till)
1093 | 1079 Highly weathered Shale 20 400 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE BULK SHEAR | INTERNAL
NUMBER FROM | TO Wlé:\gLT STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE

45 mm Asphalt over silty

122.5 | 122.2 | sand with gravel * * *
(Pavement Fill)
Loose silty sand with . . *

122.2 | 122.0 gravel (Fill)

122.0 | 121.3 | Stiff to very stiff silty * * *
clay, trace to some
sand, trace gravel,

121.3 | 119.5 | occasional Shale and 19 50 0
limestone fragments
(Fill
Hard silty clay to clayey
silt, some sand, some

119.5 | 116.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til

116.0 | 1158 Highly weathered Shale 20 400 0

P10 22+605 bedrock

85 mm Asphalt over silty

114.4 | 114.1 | sand with gravel * * *
(Pavement Fill)

1141 | 1134 Compact_silty sand with . . «
gravel (Fill)

113.4 | 113.2 | stiff silty clay, some * * *

113.2 | 112.3 | sand, trace gravel (Fill) 19 50 0
Dense to very dense
silty sand, some gravel,

112.3 | 110.4 | occasional Shale and 19 0 28
limestone fragments
(Fill
Hard silty clay to clayey

110.4 | 109.3 | silt, some sand, some 19 200 0
gravel (Till)

1093 | 107.9 Eighly weathered Shale 20 400 0

edrock




Part B — Foundation Design Report

High Mast Light Poles and Overhead Signs, Queen Elizabeth Way and Highway 403

Town of Oakville, Regional Municipality of Halton, Ontario, G.W.P. 2163-10-00

Assignment No. 2012-E-0057, Index No: 110FDR
PML Ref.: 14TF005-HM, February 12, 2018, Page 44

7

ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE BULK SHEAR | INTERNAL
NUMBER FROM | TO Wlé:\ng—w STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
45 mm Asphalt over silty
122.5 | 122.2 | sand with gravel * * *
(Pavement Fill)
Loose silty sand with . . *
122.2 | 122.0 gravel (Fill)
122.0 | 121.3 | Stiff to very stiff silty * * *
clay, trace to some
sand, trace gravel,
P11 294755 121.3 | 119.5 qccasional Shale and 19 50 0
limestone fragments
(Fill
Hard silty clay to clayey
silt, some sand, some
119.5 | 116.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til
116.0 | 1158 Eighly weathered Shale 20 400 0
edrock
45 mm Asphalt over silty
122.5 | 122.2 | sand with gravel * * *
(Pavement Fill)
1222 | 1220 Loose sil_ty sand with . . «
gravel (Fill)
122.0 | 121.3 | Stiff to very stiff silty * * *
clay, trace to some
sand, trace gravel,
P12 294900 121.3 | 119.5 (_)ccasional Shale and 19 50 0
limestone fragments
(Fill
Hard silty clay to clayey
silt, some sand, some
119.5 | 116.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til
116.0 | 1158 Eighly weathered Shale 20 400 0
edrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
45 mm Asphalt over silty
122.5 | 122.2 | sand with gravel * * *
(Pavement Fill)
Loose silty sand with . . *
122.2 | 122.0 gravel (Fill)
122.0 | 121.3 | Stiff to very stiff silty * * *
clay, trace to some
sand, trace gravel,
P13 234040 121.3 | 119.5 F)ccasmnal Shale and 19 50 0
imestone fragments
(Fill)
Hard silty clay to clayey
silt, some sand, some
119.5 | 116.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Till)
116.0 | 1158 Highly weathered Shale 20 400 0
bedrock
120.0 | 119.4 | Cobbles and gravel
119.4 | 118.8 | Silty clay, some sand * * *
118.8 | 114.8 | Weathered Shale 20 600 0
bedrock
123.7 | 123.5 | Topsaoil
Very stiff silty clay, trace
P14 23+185 | 123.5 | 122.8 | sand, occasional shale * * *
fragments (Fill)
122.8 | 122.5 | Very stiff silty clay, trace * * *
122.5 | 120.5 | sand, trace gravel (Till) 19 150 0
1205 | 119 2 Highly weathered Shale 20 400 0
bedrock
119.2 | 116.0 | Weathered Shale 21 2000 0
bedrock
127.7 | 127.6
Firm to very stiff silty
P17 23+325 | 127.6 | 126.1 | clay, trace to some . * * *
sand, trace gravel (Fill)
126.1 | 121.3 | WWeathered Shale 20 2000 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM TO WEIGHT STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
128.0 | 127.9 | Topsoil
iza | azra | Sopeeted Somesit ||
P18 23+330 Stiff Silgt clay, trace sand
127.3 | 125.7 y clay, ' 19 100 0
trace gravel
125.7 | 120.4 | Weathered Shale bedrock 21 2000 0
210 mm Asphalt over silty
123.1 | 122.7 | sand with gravel * * *
(Pavement Fill)
1227 | 1225 Compact_ silty sand with . . .
gravel (Fill)
12251223 t?gtged?g(/ter|a(c|:ei||§and’ i " i
P19 23+030 g
122.3 | 121.9 | Hard silty clay to clayey * * *
silt, with gravel, some
sand, occasional Shale
121.9 | 120.8 | 4nd limestone fragments 20 200 0
(Til)
Highly weathered Shale
120.8 | 118.5 bedrock 20 400 0
118.8 | 118.7 | Topsail
118.7 | 117.6 i ' * * *
P20 234240 Very stiff clayey silt, sand
117.6 | 116.9 | and gravel 20 150 0
116.9 | 115.4 | Weathered Shale bedrock 20 400 0
125.1 | 124.9 | 150 mm Asphalt
1249 | 1243 Dense _sand_ and gravel, . N .
some silt (Fill)
124.3 | 120.2 | Weathered Shale bedrock 21 2000 0
131.5 | 131.3 | 150 mm Asphalt
Compact sand and . . .
P25 23+435 | 131.3 | 130.0 | 5061 some silt (Fill)
Very stiff silty clay, trace
130.0 | 129.7 | sand, occasional Shale 19 150 0
fragments (Till)
129.7 | 126.6 Highly weathered Shale 20 400 0
bedrock
126.6 | 123.6 | Weathered Shale bedrock 21 2000 0
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
275 mm Asphalt over
138.4 | 137.9 | silty sand with gravel * * *
(Pavement Fill)
Very dense silty sand
P26 23+570 1379 | 137.4 with gravel,'occasmnal . . .
Shale and limestone
fragments (Fill)
1374 | 133.7 Highly weathered Shale 20 400 0
bedrock
275 mm Asphalt over
138.4 | 137.9 | silty sand with gravel * * *
(Pavement Fill)
Very dense silty sand
P27 23+700 1379 | 137.4 with gravel,'occasmnal . . .
Shale and limestone
fragments (Fill)
1374 | 133.7 Highly weathered Shale 20 400 0
bedrock
275 mm Asphalt over
138.4 | 137.9 | silty sand with gravel * * *
(Pavement Fill)
Very dense silty sand
P28 23+818 1379 | 137.4 with gravel,_occasmnal . . .
Shale and limestone
fragments (Fill)
1374 | 133.7 Highly weathered Shale 20 400 0
bedrock
131.0 | 130.9 | Topsoil
130.9 | 130.3 | Compact Shale (Fill) * * *
1303 | 1296 Very stlff silty clay, trace * . *
sand (Fill)
P31 23+485 Very still silty clay, trace
129.6 | 128.8 | sand, occasional Shale 20 150 0
fragments
1288 | 1265 Highly weathered Shale 20 400 0
bedrock
126.5 | 123.4 | Weathered Shale bedrock 21 2000 0
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
131.0 | 130.9 | Topsoil
130.9 | 130.3 | Compact Shale (Fill) * * *
130.3 | 129.6 Very stnff silty clay, trace . . .
sand (Fill)
Very stiff silty clay, trace
129.6 | 128.8 | sand, occasional Shale 20 150 0
fragments
Highly weathered Shale
P32 23+595 | 1288 | 1265 | pedrock 20 400 0
126.5 | 123.4 | Weathered Shale bedrock 21 2000 0
135.9 | 135.8 | Topsoil
Stiff to very stiff silty
1358 | 134.4 clay, some sand, trace * . *
gravel, Shale fragments
(Fill
134.4 | 1333 Highly weathered Shale 20 400 0
bedrock
131.0 | 130.9 | Topsoil
130.9 | 130.3 | Compact Shale (Fill) * * *
1303 | 1296 Very stn_‘f silty clay, trace . . «
sand (Fill)
Very stiff silty clay, trace
129.6 | 128.8 | sand, occasional Shale 20 150 0
fragments
Highly weathered Shale
P33 23+320 1288 | 126.5 bedrock 20 400 0
126.5 | 123.4 | Weathered Shale bedrock 21 2000 0
145.1 | 144.9 | Topsaoil
144.9 | 143.9 | Stiff to very stiff clayey * * *
silt to silty clay, some
143.9 | 139.8 | sand, trace gravel, Shale 19 50 0
fragments (Fill)
139.8 | 139 4 Highly weathered Shale 20 400 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
143.8 | 143.7 | Topsaoil
143.7 | 142.6 | Hard clayey silt, trace * * *
P34 23+840 | 142.6 | 141.1 | sand 20 200 0
141.1 | 139.4 | Weathered Shale 21 2000 0
bedrock
148.7 | 147.5 | Hard clayey silt, trace * * *
P35 23+955 | 147.5 | 146.5 | sand 20 200 0
146.5 | 139.6 | Veathered Shale 21 2000 0
bedrock
146.6 | 146.5 | Topsaoil
146.5 | 145.4 | Hard clayey silt, trace * - -
P36 23+950 !
145.4 | 145.1 | sand 20 200 0
145.1 | 142.1 | Shale bedrock 21 2000 0
151.8 | 151.7 | Topsaoil
1517 | 151.3 Very stnff silty clay, some * " *
sand (Fill)
P37 24+065 i
151.3 | 149.3 Highly weathered Shale 20 400 0
bedrock
149.3 | 1463 | WWeathered Shale 20 1000 0
bedrock
150.8 | 150.7 | Topsaoil
Very stiff silty clay, trace
150.7 | 150.0 | sand, occasional Shale * * *
P38 104010 E‘f"gr:‘l’e”ts (tf]'") e
150.0 | 148.3 | /9Ny weathered shale 20 400 0
bedrock
148.3 | 144.g | Weathered Shale 20 1000 0
bedrock
158.1 | 157.8 | Topsaoil
157.8 | 156.9 | Hard silty clay to clayey * * *
silt, with gravel, some
P39 24+280 sand, occasional Shale
156.9 | 156.2 | 5nd limestone fragments 20 200 0
(Til
156.2 | 153.4 Highly weathered Shale 20 400 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
158.1 | 157.8 | Topsaoil
157.8 | 156.9 | Hard silty clay to clayey * * *
silt, with gravel, some
P40 24+390 sand, occasional Shale
156.9 | 156.2 | 4nd limestone fragments 20 200 0
(Til
156.2 | 153.4 Highly weathered Shale 20 400 0
bedrock
152.6 | 152.5 | Topsaoil
152.5 | 151.9 | Compact Shale (Fill) * * *
Hard silty clay, trace
151.9 | 151.3 | sand, occasional Shale * * *
P4l 10+125 fragments (Fill)
151.3 | 150.2 Highly weathered Shale 20 400 0
bedrock
1502 | 147.1 | Weathered Shale 20 1000 0
bedrock
131.5 | 131.3 | 150 mm Asphalt
131.3 | 130.0 Compact sand_and_ * . *
gravel, some silt (Fill)
Very stiff silty clay, trace
P42 23+415 | 130.0 | 129.7 sand, occasional Shale 20 150 0
fragments
1297 | 1282 Highly weathered Shale 20 400 0
bedrock
1282 | 1236 | Weathered Shale 21 2000 0
bedrock
275 mm Asphalt over
138.4 | 137.9 | silty sand with gravel * * *
(Pavement Fill)
P43 Very dense silty sand
23+565 with gravel, occasional . N .
137.9 | 137.4 .
Shale and limestone
fragments (Fill)
1374 | 133.7 Highly weathered Shale 20 400 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
275 mm Asphalt over
138.4 | 137.9 | silty sand with gravel * * *
(Pavement Fill)
P44 Very dense silty sand
23+700 with gravel, occasional . . .
137.9 | 137.4 .
Shale and limestone
fragments (Fill)
1374 | 133.7 Highly weathered Shale 20 400 0
bedrock
146.7 | 145.5 | Very stiff to hard silty * * *
P45 23+985 | 145.5 | 144.3 | clay, trace sand 20 150 0
144.3 | 141.3 | Shale bedrock 20 400 0
150.0 | 149.9 | Topsaoil
Stiff silty clay, trace
149.9 | 149.4 | sand, occasional Shale * * *
fragments (Fill)
1494 | 1476 Highly weathered Shale 20 400 0
bedrock
147.6 | 144.6 \é\é%?&ired Shale 20 1000 0
P46 24+070 ;
149.1 | 149.0 | Topsoil
Very stiff silty clay, trace
149.0 | 148.2 | sand, occasional Shale * * *
fragments (Fill)
1482 | 146.0 Highly weathered Shale 20 400 0
bedrock
146.0 | 1430 | Weathered Shale 20 1000 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
149.9 | 149.8 | Topsaoil
Stiff silty clay, trace
149.8 | 149.0 | sand, occasional rootlets * * *
(Fill)
1490 | 146.9 Highly weathered Shale 20 400 0
bedrock
146.9 | 143. | Weathered Shale 20 1000 0
P47 24+137 bedrock
150.2 | 150.0 | 150 mm Asphalt
150.0 | 149.7 | Concrete
149.7 | 149.3 | Sand and gravel(Fill) * * *
1493 | 1472 Highly weathered Shale 20 400 0
bedrock
147.2 | 144.1 | WWeathered Shale 20 1000 0
bedrock
151.8 | 151.7 | Topsoil
Stiff silty clay, trace
151.7 | 150.9 | sand, occasional rootlets * * *
P48 24+195 |(4F'|”r)1| Y
150.9 | 148.g | /9Ny weathered shale 20 400 0
bedrock
148.8 | 1457 | Weathered Shale 20 1000 0
bedrock
150.2 | 150.1 | Topsaoil
1501 | 149.6 Compact sand_and_ * . *
P49 gravel, some silt (Fill)
24+305 i
1496 | 1478 Highly weathered Shale 20 400 0
bedrock
147.8 | 144.3 | WWeathered Shale 20 1000 0
bedrock
151.3 | 151.2 | Topsoll
Stiff silty clay, trace
151.2 | 150.4 | sand, occasional rootlets * * *
o0 24+330 |(-|F'|”r)1l thered Shal
150.4 | 148.3 | /9Ny weathered shale 20 400 0
bedrock
148.3 | 145.2 | Weathered Shale 20 1000 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
60 mm Asphalt over silty
151.7 | 151.3 | sand with gravel * * *
(Pavement Fill)
Compact silty sand with . . *
151.3 | 151.1 gravel (Fill)
151.1 | 150.5 | Hard clayey silt, trace * * *
P51 24+460 sand, some gravel,
occasional Shale and
150.5 | 150.2 | |imestone fragments 20 200 0
(Til
60 mm Asphalt over silty
151.7 | 151.3 | sand with gravel * * *
(Pavement Fill)
60 mm Asphalt over silty
151.7 | 151.3 | sand with gravel * * *
(Pavement Fill)
1513 | 151.1 Compact_snty sand with . . «
gravel (Fill)
P52 2a+580 | 151.1 | 150.5 Hard clayey silt, trace * * *
sand, some gravel,
occasional Shale and
150.5 | 150.2 | |imestone fragments 20 200 0
(Tiln
1502 | 1470 Highly weathered Shale 20 400 0
bedrock
60 mm Asphalt over silty
151.7 | 151.3 | sand with gravel * * *
(Pavement Fill)
1513 | 151.1 Compact_snty sand with " . .
gravel (Fill)
P53 24+680 | 151.1 | 150.5 Hard clayey silt, trace * * *
sand, some gravel,
occasional Shale and
1505 | 150.2 | |imestone fragments 20 200 0
(Til
1502 | 1470 Highly weathered Shale 20 400 0
bedrock
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HML
STRUCTURE
NUMBER

STATION

ELEVATION

FROM

TO

SOIL TYPE

DESIGN PARAMETERS

BULK
UNIT
WEIGHT
(KN/M3)

SHEAR
STRENGTH
(CU, KPA)

INTERNAL
FRICTION
ANGLE

P54

24+795

150.0

149.3

70 mm Asphalt over silty
sand with gravel
(Pavement Fill)

149.3

149.0

Loose sand and gravel,
some silt (Fill)

149.0

148.5

Silty clay, trace sand,
trace gravel (Fill)

148.5

147.7

Very stiff to hard silty
clay to clayey silt, trace
sand, trace gravel,
occasional Shale and
limestone fragments
(Til

20

150

147.7

145.3

Highly weathered Shale
bedrock

20

400

P55

24+910

150.0

149.3

70 mm Asphalt over silty
sand with gravel
(Pavement Fill)

149.3

149.0

Loose sand and gravel,
some silt (Fill)

149.0

148.5

Silty clay, trace sand,
trace gravel (Fill)

148.5

147.7

Very stiff to hard silty
clay to clayey silt, trace
sand, trace gravel,
occasional Shale and
limestone fragments
(Til

20

150

147.7

145.3

Highly weathered Shale
bedrock

20

400
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
70 mm Asphalt over silty
150.0 | 149.3 | sand with gravel * * *
(Pavement Fill)
Loose sand and gravel, . " *
149.3 | 149.0 | o6 silt (Fill)
1490 | 1485 Silty clay, trace sand, * % *
trace gravel (Fill)
P56 25+030 Very stiff to hard silty
clay to clayey silt, trace
sand, trace gravel,
148.5 | 147.7 occasional Shale and 20 150 0
limestone fragments
(Til
1477 | 145.3 Highly weathered Shale 20 400 0
bedrock
144.2 | 144.1 | Topsoil * * *
144.1 | 143.0 | stiff to hard clayey silt, * * *
P57 25+140 | 143.0 | 141.7 | trace of organics 19 100 0
1417 | 136.2 | Weathered Shale 20 1000 0
bedrock
144.2 | 144.1 | Topsoil * * *
144.1 | 143.0 | stiff to hard clayey silt, * * *
P58 25+260 | 143.0 | 141.7 | trace of organics 19 100 0
1417 | 136.2 | Weathered Shale 20 1000 0
bedrock
Loose sand, trace * " *
142.7 1 1415 | ravel, trace silt (Fill
P59 25+360 | 1415 | 141.0 | Hard clayey silt, race 20 200 0
gravel
141.0 | 137.2 | Weathered Shale 20 1000 0
bedrock
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HML
STRUCTURE
NUMBER

STATION

ELEVATION

FROM TO

SOIL TYPE

DESIGN PARAMETERS

BULK
UNIT
WEIGHT
(KN/M3)

SHEAR
STRENGTH
(CU, KPA)

INTERNAL
FRICTION
ANGLE

P62

25+205

147.2 | 146.8

220 mm Asphalt over
silty sand with gravel
(Pavement Fill)

146.8 | 146.4

Silty clay, some sand,
trace gravel, occasional
Shale and limestone
fragments (Fill)

146.4 | 146.0

146.0 | 144.9

Firm to hard silty clay to
clayey silt, trace sand,
trace gravel, occasional
Shale and limestone
fragments (Till)

20

50

144.9 | 1425

Highly weathered Shale
bedrock

20

400

P64

25+110

147.2 | 146.8

220 mm Asphalt over
silty sand with gravel
(Pavement Fill)

146.8 | 146.4

Silty clay, some sand,
trace gravel, occasional
Shale and limestone
fragments (Fill)

146.4 | 146.0

146.0 | 144.9

Firm to hard silty clay to
clayey silt, trace sand,
trace gravel, occasional
Shale and limestone
fragments (Till)

20

50

144.9 | 142.5

Highly weathered Shale
bedrock

20

400

P65

25+335

143.8 | 143.2

Compact sand and
gravel (Fill)

143.2 | 142.6

142.6 | 141.2

Hard clayey silt, layer of
fine sand, trace of
organics

20

200

141.2 | 137.7

Highly weathered Shale
bedrock

20

400
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
Loose silty sand, with . . *
143.9 | 143.5 gravel (Fill)
143.5 | 142.7 | Firm to hard silty clay to * * *
clayey silt, some sand,
trace gravel, occasional
142.7 1 141.2 | ghale and limestone 19 50 0
fragments (Fill)
P66 25+405 Hard silty clay to clayey
silt, some sand, trace
141.2 | 137.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til
Highly weathered Shale
137.0 | 136.1 bedrock 20 400 0
1439 | 1435 Loose S|I_ty sand, with * . *
gravel (Fill)
143.5 | 142.7 | Firm to hard silty clay to * * *
clayey silt, some sand,
trace gravel, occasional
142.7 1 141.2 | ghale and limestone 19 50 0
P67 251110 fragme_nts (Fill)
Hard silty clay to clayey
silt, some sand, trace
141.2 | 137.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til
137.0 | 136.1 Highly weathered Shale 20 400 0
bedrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
85 mm Asphalt over silty
139.5 | 138.8 | sand with gravel * * *
(Pavement Fill)
138.8 | 138.3 | Stiff to hard silty clay, * * *
138.3 | 137.8 ?,?iﬂ;e sand, trace gravel 19 100 0
P68 25+485 Hard silty clay to clayey
silt, some sand, some
137.8 | 137.2 | gravel, occasional Shale 20 200 0
and limestone fragments
(Tiln
1372 | 1348 Highly weathered Shale 20 400 0
bedrock
85 mm Asphalt over silty
139.5 | 138.8 | sand with gravel * * *
(Pavement Fill)
138.8 | 138.3 | Stiff to hard silty clay, * * *
some sand, trace gravel
138.3 | 137.8 (Fill) 19 100 0
P69 25+610 Hard silty clay to clayey
silt, some sand, some
137.8 | 137.2 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til
1372 | 134.8 Highly weathered Shale 20 400 0
bedrock
85 mm Asphalt over silty
139.5 | 138.8 | sand with gravel * * *
(Pavement Fill)
138.8 | 138.3 | Stiff to hard silty clay, * * *
some sand, trace gravel
138.3 | 137.8 (Fill) 19 100 0
P70 25+715 Hard silty clay to clayey
silt, some sand, some
137.8 | 137.2 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til
1372 | 134.8 Highly weathered Shale 20 400 0
bedrock
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HML
STRUCTURE
NUMBER

STATION

ELEVATION

FROM

TO

SOIL TYPE

DESIGN PARAMETERS

BULK
UNIT
WEIGHT
(KN/M3)

SHEAR
STRENGTH
(CU, KPA)

INTERNAL
FRICTION
ANGLE

P71

25+820

137.9

137.2

85 mm Asphalt over silty
sand with gravel
(Pavement Fill)

137.2

136.7

Compact silty sand, with
gravel (Fill)

136.7

136.2

Stiff silty clay, some
sand, trace gravel,
occasional Shale and
limestone fragments
(Filn

19

50

25+820

136.2

135.6

Stiff silty clay to clayey
silt, some sand, trace
gravel, occasional Shale
and limestone fragments
(Till)

19

100

135.6

133.3

Highly weathered Shale
bedrock

20

400

P72

25+925

137.9

137.2

85 mm Asphalt over silty
sand with gravel
(Pavement Fill)

137.2

136.7

Compact silty sand, with
gravel (Fill)

136.7

136.2

Stiff silty clay, some
sand, trace gravel,
occasional Shale and
limestone fragments
(Fill)

19

50

136.2

135.6

Stiff silty clay to clayey
silt, some sand, trace
gravel, occasional Shale
and limestone fragments
(Til

19

100

135.6

133.3

Highly weathered Shale
bedrock

20

400
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HML
STRUCTURE
NUMBER

STATION

ELEVATION

FROM

TO

SOIL TYPE

DESIGN PARAMETERS

BULK
UNIT
WEIGHT
(KN/M3)

SHEAR
STRENGTH
(CU, KPA)

INTERNAL
FRICTION
ANGLE

P73

26+035

137.9

137.2

85 mm Asphalt over silty
sand with gravel
(Pavement Fill)

137.2

136.7

Compact silty sand, with
gravel (Fill)

136.7

136.2

Stiff silty clay, some
sand, trace gravel,
occasional Shale and
limestone fragments
(Filn

19

50

136.2

135.6

Stiff silty clay to clayey
silt, some sand, trace
gravel, occasional Shale
and limestone fragments
(Till)

19

100

135.6

133.3

Highly weathered Shale
bedrock

20

400

P74

26+140

133.8

133.4

75 mm Asphalt over silty
sand with gravel
(Pavement Fill)

133.4

132.9

Compact silty sand, with
gravel (Fill)

132.9

132.6

132.6

131.0

Very stiff silty clay, some
sand, trace gravel,
occasional Shale and
limestone fragments
(Fill)

19

50

131.0

130.0

Hard silty clay to clayey
silt, trace sand, trace
gravel, occasional Shale
and limestone fragments
(Til

20

200

130.0

129.2

Highly weathered Shale
bedrock

20

400
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE BULK SHEAR | INTERNAL
NUMBER FROM | TO WLé:\gLT STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
75 mm Asphalt over silty
133.8 | 133.4 | sand with gravel * * *
(Pavement Fill)
Compact silty sand, with . . *
133.4 | 132.9 gravel (Fill)
132.9 | 132.6 | Very stiff silty clay, some * * *
sand, trace gravel,
occasional Shale and
P75 26+245 | 1326 | 131.0 | |imestone fragments 19 50 0
(Filn
Hard silty clay to clayey
silt, trace sand, trace
131.0 | 130.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til
1300 | 129 2 Highly weathered Shale 20 400 0
bedrock
75 mm Asphalt over silty
133.8 | 133.4 | sand with gravel * * *
(Pavement Fill)
1334 | 1329 Compact_silty sand, with * . *
gravel (Fill)
132.9 | 132.6 | Very stiff silty clay, some * * *
sand, trace gravel,
occasional Shale and
P76 26+355 | 132.6 | 131.0 | jimestone fragments 19 50 0
(Fil
Hard silty clay to clayey
silt, trace sand, trace
131.0 | 130.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Til
1300 | 129.2 Eighly weathered Shale 20 400 0
edrock
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ELEVATION DESIGN PARAMETERS
HML
STRUCTURE | STATION SOIL TYPE %L”\I'# SHEAR | INTERNAL
NUMBER FROM TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE

75 mm Asphalt over silty

133.8 | 133.4 | sand with gravel * * *
(Pavement Fill)
Compact silty sand, with . . *

133.4 | 132.9 gravel (Fill)

132.9 | 132.6 | Very stiff silty clay, some * * *
sand, trace gravel,
occasional Shale and

P77 26+460 | 1326 | 131.0 | |imestone fragments 19 50 0

(Fill)
Hard silty clay to clayey
silt, trace sand, trace

131.0 | 130.0 | gravel, occasional Shale 20 200 0
and limestone fragments
(Till)

1300 | 129 2 Highly weathered Shale 20 400 0
bedrock

Notes
*1. Passive resistance within the frost depth are neglected and soil parameters within the upper 1.2 m are not

provided on the table. The passive resistance within the portion of the Shale bedrock that is encountered
above the frost depth should also be neglected at this site.
The top of the bedrock should be considered approximate and an allowance of +/- 0.5 m should be allowed.
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8.3 Design of Overhead Sign Foundations

The design of OHS structure foundations should be in accordance with the MTO Sign Support
Manual, dated 2015.

The standard design for OHS foundation presented in the Sign Support Manual (2015) have been

developed based on the following minimum soil strength parameters:

Non-cohesive soils: The length of caisson indicated in the Manual is based on cohesionless soll
with a minimum angle of internal friction, ®, of 30°. The design assumes a minimum angle of internal
friction, @, of 28° within the upper two-third below the frost depth, and ® equal to 30° within the

lower third of the caisson below the frost depth.

Cohesive soils: “Soft” clay with an undrained shear strength, s, of 25 kPa in the upper two-thirds
of the caisson foundation below the frost depth, and “firm” clay with an undrained shear strength,

su, Of 50 kPa in the lower third of the caisson foundation below the frost depth.

A site-specific caisson foundation design may be carried out by the structural engineer using the
following equations to calculate the unfactored passive lateral earth pressure, P, (kPa), distributed
along the length of the caisson, assuming the stratigraphy and geotechnical design parameters

given in Table 8.3.

Pp=Kp y dw Above the ground water table

Pp= Kpydw+ Ky y' (d-dw) Below the ground water table

Kp= passive earth pressure coefficient

v = unit weight of backfill material above assumed water level (kN/m?3)

v'= unit weight of submerged backfill (y - yw) material below assumed water level
(KN/m?3)

Yw= 9.8 (KN/m?3)
d= depth below the ground surface (m)

d= depth to the groundwater level (m)
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Table 8.3 — Location of Proposed Structures and Geotechnical Design Parameters for

Overhead Signs

ELEVATION DESIGN PARAMETERS
OHS BULK
STRUCTURE | STATION SOIL TYPE UNIT SHEAR 1 INTERNAL
NUMBER FROM | TO WEIGHT | STRENGTH | FRICTION
(KN/M3) (CU, KPA) ANGLE
129.7 | 129.5 150 mm Asphalt
Dense to compact
129.5 | 128.2 sand and gravel, * * *
some silt (Fill)
OHS 1 23+350 | 1282 | 126.1 Firm to very stiff silty 19 50 0
clay, trace sand
Highly weathered
126.1 | 123.6 Shale bedrock 20 400 0
1236 | 1206 | ‘Veathered Shale 21 4000 0
bedrock
151.8 | 151.7 Topsaoil
Very stiff silty clay, . . *
oHS2 151711513 | o ime sand (Fill)
24+150 Highly weathered
151.3 | 149.3 Shale bedrock 20 400 0
149.3 | 146.3 | \Veathered Shale 20 1000 0
bedrock
Notes

*1. Passive resistance within the frost depth are neglected and soil parameters within the upper 1.2 m are not
provided on the table. The passive resistance within the portion of the Shale bedrock that is encountered
above the frost depth should also be neglected at this site.

2. The top of the bedrock should be considered approximate and an allowance of +/- 0.5 m should be allowed.

Based on the existing subsurface information, the soil conditions at the locations of OHS1 and

OHS2 are expected to have equal to or higher internal friction angles /undrained shear strength

values than that of the parameters assumed for the design provided in the manuals. Therefore, the

standard caisson foundation design is applicable.
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8.4 Construction Considerations

Construction of the caisson foundations for the OHS should be in accordance with
Ontario Provincial Standard Specification, OPSS 915 (Sign Support System) and OPSS 903 (Deep
Foundations).

Water-bearing non-cohesive native or fill soils should be expected to flow into the caisson hole
during or after the drilling for the caisson foundations. Therefore, appropriate equipment and
procedures should be employed to minimize ground loss during drilling and concrete placement.
This may include the use of temporary or permanent liners, and/or the use of drilling mud. Majority

of the locations, the installation of caissons will require advancing through the shale bedrock.

It is recommended that consideration be given to include Non-Standard Special Provisions (NSSPs) in
the Contract Documents at Detail Design stage, to warn the contractor of the potential presence of wet
non-cohesive soils and presence of cobbles and/or boulders which may affect the installation of the HML
and OHS foundations. Provision should also be provided in the NSSP for installation of caissons within
the bedrock.
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9. CLOSURE

This Foundation Investigation and Design Report was prepared by Ms. A. Khadem, M.Sc. Eng., EIT,,
Project Supervisor, and reviewed by Mr. M. Vasavithasan, M.Sc. Eng., P.Eng. Senior Engineer,
Geotechnical Services.

Mr. C.M.P. Nascimento, P.Eng., Project Manager and MTO Designated Principal Contact,
conducted an independent review of the report.

Yours very truly

Peto MacCallum Lid.

As.&cj,s kl\aﬂlﬁ/m

Asieh Khadem, M.Sc. Eng., EIT Mark Vasavithasan, M.Sc. Eng., P.Eng.
Project Supervisor, Geotechnical Services Senior Engineer, Geotechnical Services

Carlos M.P. Nascimento, P. Eng.
Project Manager and
MTQ Designated Principal Contact

AK/MV/CN:nk
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APPENDIX C

List of Standard Specifications Relevant to Report

Non-Standard Special Provisions (NSSP)
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LIST OF STANDARD SPECIFICATIONS RELEVANT TO REPORT

DOCUMENT TITLE
OPSS 903 Construction Specification for Deep Foundations
OPSS 915 Construction Specification for Sign Support Structures

OPSD 3090.101

Foundation Frost Penetration Depths for Southern Ontario

Appendix C, Page 1 of 2
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NON-STANDARD SPECIAL PROVISIONS (NSSP)

NSSP 1 — Obstructions During Caisson Construction

The Contractor shall be advised that cobbles and boulders are present within the embankment fill
and native soils. The Contractor shall be responsible for selecting construction methods and
equipment that will enable operations to advance through the embankment fill and/or native soils

including zones where cobbles and boulders are encountered.

NSSP 2 — Water Bearing Soils During Caisson Construction

Water-bearing non-cohesive native or fill soils should be expected to flow into the caisson hole
during or after the drilling for the caisson foundations. Therefore, appropriate equipment and
procedures will be required to minimize ground loss during drilling and concrete placement. This

may include the use of temporary or permanent caisson liners, and/or the use of drilling mud.

NSSP 3 — Bedrock During Caisson Construction

The Contractor shall be advised that bedrock will be present at the location of almost all Caissons.
The Contractor shall be responsible for selecting construction methods and equipment that will

enable operations to advance through the soils and bedrock.

Appendix C, Page 2 of 2
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