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FOUNDATION INVESTIGATION REPORT
HIGHWAY 406 GLENDALE AVENUE OVERPASS
TWIN BRIDGE REHABILITATION
SITES 18-170/1 & 2, W.P. 2365-09-01
CITY OF THOROLD, ONTARIO
G.W.P. 2348-09-00

GEOCRES No. 30M3-277
PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation carried out at the
location of the proposed rehabilitation of the Glendale Avenue Overpass at Highway 406 in the
City of St. Catharines, Ontario. This investigation was carried out as part of a consolidated
assignment to rehabilitate or replace six (6) bridge structures at five (5) sites in Thorold and
St. Catharines, Ontario.

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

Thurber carried out the investigation as a foundation sub-consultant to McCormick Rankin, a
member of MMM Group under MTO Purchase Order No. 2010-E-0073.

The following MTO GEOCRES documents have been referenced in the preparation of this report:

. Department of Highways Ontario (DHO) report titled “Foundation Investigation Report,
Overpass Structure for Hwy. #58 Line ‘B’ at Glendale Ave. (Co. Rd. #8) — Dist. #4”, W.J.
60-F-90, W.P. 295-60, dated May 1961, GEOCRES No. 30M3-51 (Reference 1).

. Ministry of Transportation and Communications (MTC) report titled “Foundation
Investigation Report for N-EW Ramp, Glendale Ave., Site 18-170C, Hwy. #406, District
#4, Hamilton, W.P. 90-74-02, dated November 1960, GEOCRES No. 30M3-177
(Reference 2).
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2 PROJECT AND SITE DESCRIPTION

The existing Glendale Avenue Overpass structure consists of triple span twin bridges carrying the
northbound and southbound lanes of Highway 406 over Glendale Avenue in the City of
St. Catharines, Ontario. The lands adjacent to the northwest, northeast and southeast quadrants of
the interchange are primarily occupied by light commercial/industrial buildings and parking lots.
There is open space at the southwest quadrant of the interchange which is moderately vegetated
with grass, some trees and shrubs. In this general vicinity, Highway 406 has been constructed over
approach fills and the Glendale Avenue grade appears to be at or near the original ground surface.

From published geological information, the bridge site is located within the physiographic region
known as the Iroquois Plain. The subject site is located within the strip of land between the
Niagara Escarpment to the south and Lake Ontario to the north. In this area, glaciolacustrine
deposits of clays and silts overlie glacial tills which are underlain by shale bedrock of the

Queenston Formation.

3 SITE INVESTIGATION AND FIELD TESTING

The site investigation and field testing for this project were carried out in two phases. The first
phase involved drilling and sampling sixteen (16) boreholes located at Glendale Avenue grade
(GD-NB-04 to GD-NB-10, GD-NB-13, GD-SB-02, and GD-SB-05 to GD-SB-11). The second
phase consisted of drilling and sampling eleven (11) boreholes located at Highway 406 grade
(GD-NB-01 to GD-NB-03, GD-NB-11, GD-NB-12, GD-NB-14, GD-SB-01, GD-SB-03,
GD-SB-04, GD-SB-12, and GD-SB-14). The borehole depths ranged from 9.8 m to 36.6 m
(Elevations 93.5 m to 120.7 m). The locations of these boreholes are shown on the borehole
location plan included in Appendix C. Borehole GD-SB-13 was not drilled due to its centralized
location on the median and the fact that its information can be shared between the twin bridges.

GEOCRES information (References 1 and 2) is available for the general vicinity of the bridge site.
However, the exact locations of these previously drilled boreholes are difficult to establish as they
were referenced to station numbers of the then proposed Highway 406 prior to its construction.

Hollow and solid stem augers, as well as rotary coring drilling techniques were used to advance the
current boreholes through soil and bedrock, respectively. Soil samples were obtained at selected
intervals using a split spoon sampler in conjunction with Standard Penetration Testing (SPT).

Boreholes GD-NB-03, GD-NB-05, GD-NB-09, GD-SB-06 and GD-SB-10 were advanced a
minimum of 2.9 m into bedrock by NXL size diamond coring. The remaining boreholes (with the
exception of boreholes GD-NB-01, GD-NB-04, GD-NB-14, GD-SB-01, and GD-SB-14) were
terminated upon auger refusal on probable bedrock or boulders, or split spoon refusal on bedrock.
Boreholes GD-NB-01, GD-NB-14, GD-SB-01 and GD-SB-14 were terminated between 9.8 m and
11.3 m (Elevations 118.8 to 120.7). Borehole GD-NB-04 was terminated at a depth of 17.4 m
(Elevation 106.0 m) due to encountering a methane gas pocket within the silt layer. -
AR
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Groundwater conditions were observed in the open boreholes upon completion of drilling. A
standpipe piezometer, consisting of a 19 mm diameter Schedule 40 PVC pipe with a 3.0 m long
slotted screen, was installed in eleven (11) boreholes (GD-NB-02, GD-NB-05, GD-NB-06,
GD-NB-08, GD-NB-11, GD-NB-13, GD-SB-02, GD-SB-04, GD-SB-05, GD-SB-08 and
GD-SB-11). The installation details for the piezometers are summarized below along with the
backfill details for other boreholes without piezometer installation.

Piezometer Tip
Depth / Elevation Completion Details

(m)

Borehole
Number

Backfilled with bentonite holeplug to 7.3 m, bentonite
GD-NB-01 None installed holeplug and cuttings from 7.3 m to 0.2 m, dry concrete
from 0.2 m to 0.15 m, then asphalt cold patch to surface.

Filter sand from 15.5 m to 8.5 m, then bentonite holeplug
GD-NB-02 155/114.7 from 8.5 mto 1.2 m, cuttings from 1.2 m to 0.6 m. Flush
mount protector installed at surface.

Backfilled with bentonite holeplug to 2.1 m, bentonite
GD-NB-03 None installed holeplug and cuttings from 2.1 m to 0.9 m, bentonite
holeplug from 0.9 m to 0.4 m, then concrete to surface.

GD-NB-04 None installed Backfilled with bentonite holeplug to surface.

Filter sand from 27.4 m to 19.5 m, then bentonite holeplug

GD-NB-05 22.9/101.2 from 19.5 mto 0.15 m. Flush mount protector installed at

surface.

Filter sand from 25.0 m to 21.6 m, then bentonite holeplug

GD-NB-06 25.0/99.0 from 21.6 mto 0.15 m. Flush mount protector installed at

surface.

Borehole caved to 7.8 m. Backfilled with bentonite

holeplug from 7.8 m to 6.1 m, bentonite holeplug and

cuttings from 6.1 m to 0.3 m, dry concrete from 0.3 m to

0.1 m, then asphalt cold patch to surface.

Filter sand from 25.5 m to 21.0 m, then bentonite holeplug

GD-NB-08 25.5/98.6 from 21.0 m to 0.5 m, sand from 0.5 m to 0.15. Flush

mount protector installed at surface.

Backfilled with bentonite holeplug to 0.6 m, sand from

GD-NB-09 None installed 0.6 m to 0.3 m, dry concrete from 0.3 m to 0.1 m, then

asphalt cold patch to surface.

Backfilled with bentonite holeplug to 6.1 m, bentonite

GD-NB-10 None installed holeplug and cuttings from 6.1 m to 1.2 m, dry concrete

from 1.2 m to 0.1 m, then asphalt cold patch to surface.

Piezometer installed in shallow borehole adjacent to

sampled borehole. Filter sand from 15.9 m to 1.7 m, then

bentonite holeplug from 1.7 m to surface. Protector

installed at surface.

GD-NB-12 None installed Backfilled with bentonite holeplug and cuttings to 1.2 m,

then dry concrete to surface.

GD-NB-13 259/98.3 Filter sand from 25.9 m to 22.6 m, then bentonite holeplug
[
[ 1)
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Borehole
Number

Piezometer Tip
Depth / Elevation

(m)

Completion Details

from 22.6 m to surface. Above ground protector installed at
surface.

GD-NB-14

None installed

Backfilled with bentonite holeplug and cuttings to 0.6 m,
dry concrete from 0.6 m to 0.2 m, then asphalt cold patch to
surface.

GD-SB-01

None installed

Backfilled with bentonite holeplug to 7.6 m, bentonite
holeplug and cuttings from 7.6 m to 2.4 m, concrete from
2.4 m to 0.15 m, then asphalt cold patch to surface.

GD-SB-02

25.0/98.7

Filter sand from 25.0 m to 21.7 m, then bentonite holeplug
from 21.7 m to surface. Protector installed at surface.

GD-SB-03

None installed

Backfilled with bentonite holeplug and cuttings to 7.6 m,
bentonite holeplug from 7.6 m to 0.6 m, concrete from 0.6 m
to 0.2 m, then asphalt cold patch to surface.

GD-SB-04

15.2/115.0

Filter sand from 15.2 m to 9.1 m, bentonite holeplug from
9.1 m to 1.5 m, cuttings from 1.5 m to 0.8 m, then concrete
from 0.8 m to surface. Above ground protector installed at
surface.

GD-SB-05

25.8/98.4

Filter sand from 26.4 m to 5.3 m, bentonite holeplug from
5.3 m to surface. Flush mount protector installed at surface.

GD-SB-06

None installed

Backfilled with bentonite holeplug to 1.5 m, sand from
1.5 m to 0.6 m, concrete from 0.6 m to 0.1 m, then asphalt
cold patch to surface.

GD-SB-07

None installed

Backfilled with bentonite holeplug to 13.7 m, bentonite
holeplug and cuttings from 13.7 m to 1.5m, bentonite
holeplug from 1.5 m to 0.3 m, concrete from 0.3 m to 0.1 m,
then asphalt cold patch to surface.

GD-SB-08

25.3/98.9

Filter sand from 25.4 m to 21.5 m, bentonite holeplug from
21.5mto 0.15 m, sand from 0.15 m to 0.8 m, then concrete
from 0.8 m to surface. Flush mount protector installed at
surface.

GD-SB-09

None installed

Backfilled with bentonite holeplug to 0.5 m, sand from
0.5 mto 0.1 m, then asphalt cold patch to surface.

GD-SB-10

None installed

Backfilled with bentonite holeplug to 1.5 m, bentonite
holeplug and cuttings from 1.5 m to 0.6 m, sand from 0.6 m
to 0.1 m, then asphalt cold patch to surface.

GD-SB-11

25.9/98.8

Filter sand from 25.9 m to 19.8 m, then bentonite holeplug
from 19.8 m to surface. Above ground protector installed at
surface.

GD-SB-12

None installed

Backfilled with bentonite holeplug and cuttings to 22.9 m,
bentonite holeplug from 22.9 m to 0.5 m, concrete from
0.5 m to 0.2 m, then asphalt cold patch to surface.

GD-SB-14

None installed

Backfilled with bentonite holeplug and cuttings to 6.4 m,
bentonite holeplug from 6.4 m to 0.5 m, concrete from 0.5 m
to 0.2 m, then asphalt cold patch to surface.

THURBER
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A methane gas pocket was encountered during drilling in borehole GD-NB-04 at a depth of 17.4 m
within the silt deposit. The borehole was left open overnight to allow for dissipation of the gas.
Once the bubbling subsided, the borehole was sealed to ground surface using bentonite holeplug.

A member of Thurber’s technical staff supervised the drilling and sampling operations on a full
time basis. The supervisor logged the boreholes, processed the soil and rock core samples in
labelled containers and wooden core boxes, respectively, for transport to Thurber’s laboratory for

further examination and testing.

All rock cores were logged, and properties including Total Core Recovery (TCR), Rock Quality
Designation (RQD) and Fracture Index (FI) were determined.

4 LABORATORY TESTING

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

figures included in Appendix B.

Point load testing was carried out on selected rock cores retrieved from Boreholes GD-NB-03,
GD-NB-05, GD-NB-09, GD-SB-06 and GD-SB-10. The results of these tests are presented on the
Record of Borehole sheets (as estimated UCS) included in Appendix A.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference should be made to the Record of Borehole sheets included in Appendix A. Details of the
encountered soil and rock stratigraphy are presented in these records and on the “Borehole
Locations and Soil Strata” drawings included in Appendix C. General descriptions of the
stratigraphy based on boreholes drilled during the current investigation are given in the following
paragraphs. It should be noted that the factual information presented in the Record of Borehole
sheets governs any interpretation of site conditions.

In general, the subsurface stratigraphy at the site consists of topsoil or a pavement structure of
asphalt or concrete underlain by granular fill, and silty clay to clayey silt fill. The fill typically
overlies native silty clay which is in turn underlain by silty clay till. The cohesive till is underlain
by sandy silt to silty sand till and pockets of sand, silt, and gravel. The above soils are underlain by

shale bedrock of the Queenston Formation.

THURBER
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5.1 Topsoil

Topsoil was encountered at the surface in Boreholes GD-NB-02, GD-NB-04, GD-NB-11,
GD-NB-13, GD-SB-02, GD-SB-04, and GD-SB-11. The thickness of the topsoil ranged
from 50 to 300 mm. The topsoil thickness may vary between borehole locations and in

other areas of the site.
5.2 Pavement Structure

Pavement structure consisting of asphalt (and concrete at some locations) overlying
granular fill materials was encountered in boreholes drilled on Glendale Avenue
(Boreholes GD-NB-05 to GD-NB-10 and GD-SB-05 to GD-SB-10) and on Highway 406
(Boreholes GD-NB-01, GD-NB-03, GD-NB-12, GD-NB-14, GD-SB-01, GD-SB-03,
GD-SB-12 and GD-SB-14). The thickness of the asphalt ranged from 75 to 275 mm.

A layer of concrete was encountered below the asphalt in six of the boreholes drilled on
Highway 406 (Boreholes GD-NB-01, GD-NB-03, GD-NB-12, GD-NB-14, GD-SB-01, and
GD-SB-03). The concrete was 200 to 300 mm thick in these six boreholes.

The granular fill consisted of sand with some gravel and occasional cobbles in all
boreholes which encountered a pavement structure. The thickness of the granular fill
ranged from 0.6 to 7.5 m, with the lower boundary of the granular fill encountered at
depths of 0.9 to 8.0 m (Elevations 130.0 m to 121.8 m). A clayey silt/silty clay layer 300
to 600 mm thick was encountered within the granular fill in Boreholes GD-NB-03 and
GD-SB-01. A layer of concrete 225 mm thick was encountered within the layer of clayey
silt fill in borehole GD-SB-01.

SPT ‘N’ values recorded in the granular fill ranged from 6 to over 100 blows for 0.3 m
penetration, indicating a variable density ranging from loose to very dense. The moisture
content of samples of the fill ranged from 3 to 26%.

Three samples of the sand fill were subjected to laboratory gradation analysis. The results
of these tests are summarized in the table below as well as on the Record of Borehole
sheets included in Appendix A. Figure Bl presents the grain size distribution curves for

these samples.

Soil Particles Percentage
Gravel 3to 32
Sand 48 to 82
Silt and Clay 15to 39

5.3 Clayey Silt/Silty Clay Fill

Clayey silt/silty clay fill was encountered below the sand fill in Boreholes GD-NB-02,
GD-NB-08, GD-NB-10, GD-NB-11, GD-NB-14, GD-SB-01, GD-SB-03, GD-SB-08,

THURBER
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GD-SB-12 and GD-SB-14. Borehole GD-SB-04 encountered clayey silt fill below the
topsoil. This cohesive fill typically contained trace to some sand, trace gravel and trace

organics, and was brown to reddish brown in colour.

The thickness of the cohesive fill ranged from 0.2 to 8.2 m. The lower boundary of this
layer was encountered at depths of 1.5 to 9.1 m (Elevations 124.2 to 121.3 m).

SPT N values recorded in the clayey silt/silty clay fill ranged from 5 to 42 blows for 0.3 m
penetration, indicating a firm to hard consistency. The measured moisture content of
samples of the clayey silt/silty clay fill ranged from 12 to 22%.

Five samples of clayey silt/silty clay fill were subjected to gradation analysis and one
sample was also subjected to Atterberg Limits testing. The results of these tests are
summarized in the tables below as well as on the Record of Borehole sheets included in
Appendix A. Figure B2 presents the grain size distribution curves for these samples, and
Figure B26 illustrates the results of the Atterberg Limits tests on a plasticity chart.

Soil Particles Percentage
Gravel 0to2
Sand 3to 23
Silt 37 to 51
Clay 26 to 60
Soil Particles Percentage
Liquid Limit 47
Plasticity Index 24

The results of the Atterberg Limits tests indicate that the silty clay fill has an intermediate
plasticity (CI).

5.4 Sandy Silt/Silty Sand Fill

Sandy silt to silty sand fill was encountered below the pavement structure in Borehole
GD-NB-01, below the topsoil in Borehole GD-NB-11, and interlayered with other fills in
Borehole GD-NB-14. A sand layer was also encountered in the clayey silt fill in Borehole
GD-SB-03 at a depth of 5.5 m. This cohesionless fill typically contained trace to some
clay and trace to some gravel and was brown in colour.

The thickness of this cohesionless fill ranged from 0.4 to 4.8 m. The lower boundary of
this layer was encountered at depths of 0.6 to 7.8 m (Elevations 130.6 to 122.7 m).

THURBER
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SPT N values recorded in the cohesionless fill ranged from 6 to 16 blows for 0.3 m of
penetration indicating a loose to compact state. The moisture content of the samples from

this layer ranged from 10 to 24%.

One sample of sandy silt fill and one sample of the sand fill were subjected to gradation
analysis. The results of these tests are summarized in the table below as well as on the
Record of Borehole sheets included in Appendix A. Figure B3 presents the grain size
distribution curves for these samples.

Soil Particles Sandy Silt Sand
Gravel (%) 2 0
Sand (%) 19 86
Silt (%) 65 -
Clay (%) 14 -
Silt & Clay (%) - 14

5.5 Silty Clay

Silty clay was encountered below the fill or topsoil in all boreholes. Boreholes GD-NB-06,
GD-NB-07, GD-NB-10, GD-NB-13, GD-SB-06, GD-SB-07 and GD-SB-11 also
encountered a lower silty clay layer below the silty clay till. The silty clay typically
contained trace sand and was brown to reddish brown to grey in colour. A 2.6 m thick
layer of sandy silt was encountered within the silty clay in Borehole GD-NB-09 at a depth
of 12.2 m (Elevation 111.9 m).

The silty clay was not fully penetrated in Boreholes GD-NB-01, GD-NB-14, GD-SB-01
and GD-SB-14, which were terminated within the silty clay at depths of 9.8 to 11.3 m
(Elevations 118.8 to 120.7 m). Borehole GD-NB-13 did not fully penetrate the lower silty
clay layer and was terminated at a depth of 25.9 m (Elevation 98.3 m) within the lower
silty clay. Where the silty clay was fully penetrated, the base of the silty clay was
encountered at depths of 7.2 to 27.0 m (Elevations 119.6 to 97.0 m). The base of the
lower silty clay layer was encountered at a depth of 18.6 to 25.6 m (Elevations 105.4 to
100.8 m). Where fully penetrated, the silty clay measured 2.2 to 25.8 m in thickness.

SPT ‘N’ values recorded in the silty clay typically ranged from 9 to greater than 100 blows
for 0.3 m penetration, indicating a stiff to hard consistency. The lower clay layer was hard
in consistency. In Borehole GD-SB-02, a firm to stiff zone exists below the upper
weathered crust as indicated by ‘N’ values ranging between 6 and 8 blows. Field vane
shear tests indicated that the shear strength of the firm to stiff part of the silty clay ranged
from 40 to 76 kPa. The measured moisture content of samples of the silty clay ranged
from 10 to 30%.

e

ARk
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Fifty-two samples of silty clay were subjected to gradation analysis and thirty-six samples
also underwent Atterberg Limits testing. The results of these tests are summarized in the
tables below as well as on the Record of Borehole sheets included in Appendix A. Figures
B4 to B14 present the grain size distribution curves for the silty clay samples, and Figures
B27 to B33 illustrate the results of the Atterberg Limits tests on plasticity charts.

Soil Particles P;centage
Gravel Oto4

Sand 0to22
Silt 28t0 72
Clay 14 to 72

Soil Particles Percentage
Liquid Limit 24 to 52
Plasticity Index 8t0 28

The results of the Atterberg Limits tests indicate that the silty clay typically is of
intermediate plasticity (CI), with occasional low plastic (CL) and high plastic (CH) zones.

5.6 Silty Clay Till

Silty clay till was encountered below the silty clay in all boreholes except Boreholes
GD-NB-01, GD-NB-05, GD-NB-09, GD-NB-10, GD-NB-14, GD-SB-01 and GD-SB-14.
The silty clay till was brown to reddish brown to grey in colour and contained some sand

and trace gravel.

The measured thickness of the silty clay till ranged from 4.3 to 15.2 m where fully
penetrated. Boreholes GD-NB-12 and GD-SB-09 were terminated within the silty clay till
at depths of 32.0 and 17.5 m (Elevations 99.6 and 106.6 m). In all other boreholes that
encountered silty clay till, the base of the silty clay till ranged from 14.8 to 28.7 m
(Elevations 109.5 to 101.5 m).

SPT ‘N’ values recorded in the silty clay till ranged from 15 to greater than 100 blows for
0.3 m penetration (typically between 15 and 80 blows per 0.3 m of penetration), indicating
a very stiff to hard consistency. The SPT ‘N’ values recorded in the till layer generally
increase with depth. The measured moisture content of samples of the silty clay till ranged

from 5 to 30%, typically around 20%.

Thirty-one samples of silty clay till were subjected to gradation analysis and nine samples
also underwent Atterberg Limits testing. The results of these tests are summarized in the
tables below as well as on the Record of Borehole sheets included in Appendix A. Figures

THURBER
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B15 to B20 present the grain size distribution curves for these samples, and Figures B34
and B35 illustrate the results of the Atterberg Limits tests on plasticity charts.

Soil Particles _ Percentage
Gravel | = 0t07
Sand 11t027
Silt - 441063
 Clay 10 to 32
Soil Particles Percentage
Liquid Limit 22 to 25
Plasticity Index 8to 11

The results of the Atterberg Limits tests indicate that the silty clay till has a low plasticity
(CL).

It should be noted that glacial tills inherently contain cobbles and boulders.

5.7 Sands/Silts

Sands/silts were encountered below the topsoil in Borehole GD-SB-02, below the silty clay
in Boreholes GD-NB-07, GD-NB-10, GD-SB-06, GD-SB-07, and GD-SB-11, and below
the silty clay till in Boreholes GD-NB-03, GD-NB-04, GD-NB-06, GD-NB-07, GD-SB-02,
GD-SB-03, GD-SB-05, GD-SB-07, GD-SB-08, GD-SB-10, GD-SB-11, and GD-SB-12.
The sands and silts were brown/grey to reddish brown in colour and contained trace gravel

and occasional cobbles.

Where fully penetrated, the measured thickness of the sands/silts ranged from 1.1 to 7.3 m
and the base of the sands/silts ranged from depths of 17.4 to 30.7 m (Elevations 106.0 to
97.2 m).

SPT ‘N’ values recorded in the sands/silts ranged from 14 to greater than 100 blows for
less than 0.3 m penetration, indicating a compact to very dense state. These layers are
generally in a dense state. The measured moisture content of samples of the sand/silt
ranged from 8 to 19%.

Nine samples of sand/silt were subjected to gradation analysis testing. The results of these
tests are summarized in the tables below as well as on the Record of Borehole sheets
included in Appendix A. Figures B21 to B23 present the grain size distribution curves for
these samples.

THURBER



Highway 406 — Glendale Avenue Overpass

Page 11

Thorold, Ontario

. . Silt to Sandy Silt Sand
Soil Particles . .
Figs. B21 & B22 Fig. B23
Gravel (%) 0to2 0tod
Sand (%) 0to 24 80 to 86
Silt (%) 63 t0 93 ;
Clay (%) 4to14 : 1
| Silt& Clei'y_'(_"/_)—' . B 14t0 16 =

5.8 Gravelly Sand to Gravel

Layers of reddish brown gravelly sand to sandy gravel were encountered at various
elevations in boreholes GD-NB-02, GD-NB-05, GD-NB-08, GD-NB-11, GD-SB-03,
GD-SB-04, GD-SB-08, and GD-SB-10.

The thickness of these layers ranged from 0.2 to 2.1 m.

SPT ‘N’ values recorded in these layers ranged from 57 to greater than 100 blows for 0.3 m
penetration, indicating a very dense state. In Borehole GD-NB-05 coring techniques were
used to advance the borehole through the gravel layer. The measured moisture content of

samples of the gravelly sand to gravel ranged from 8 to 12%.

One sample of the sand and gravel was subjected to gradation analysis testing. The results
of this test are summarized below and are presented on the corresponding Record of
Borehole sheet included in Appendix A. Figure B24 shows the grain size distribution for

this sample.
Soil Particles Percentage
Gravel 38
Sand 43
Silt & Clay 19

5.9 Sandy Silt/Silty Sand Till

Sandy silt/silty sand till was encountered below the silty clay in Boreholes GD-NB-05,
GD-NB-06, and GD-NB-10, below the silty clay till in Boreholes GD-NB-02, GD-NB-11,
GD-SB-02, and GD-SB-04, and below the sands/silts in Borehole GD-NB-03. The sandy
silt to silty sand till was reddish brown/brown to grey in colour and contained some clay.
A 2.0 m thick layer of gravelly sand was encountered at a depth of 27.0 m (Elevation 104.2
m) within the sandy silt till layer in Borehole GD-NB-11.

THURBER
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The sandy silt/silty sand till was 2.1 to 15.5 m thick with a lower boundary encountered at
depths between 17.8 and 32.9 m (Elevations 106.1 to 98.1 m).

SPT N values recorded in the sandy silt to silty sand till ranged from 25 to greater than 100
blows for 0.3 m penetration, indicated a compact to very dense state. Most of the
cohesionless till is in a dense to very dense state. The moisture content of the samples
from this layer ranged from 10 to 19%.

Six samples of sandy silt/silty sand till were subjected to gradation analysis. The results of
these tests are summarized in the table below as well as on the Record of Borehole sheets
included in Appendix A. Figures B25 presents the grain size distribution curves for these

samples.
Soil Particles Percentage
Gravel Oto5
Sand 21 to 31
Silt 56 to 70
Clay 6to 15

Two samples of the sandy silt/silty sand till exhibited sufficient plasticity for Atterberg

Limits testing, the results of which are summarized below. Figure B36 illustrates the

results of the Atterberg Limits tests on a plasticity chart.

Soil Particles Percentage
Liquid Limit 22
Plasticity Index 8to 9

The results of the Atterberg Limits tests indicate that the sandy silt/silty sand till has zones
of low plasticity (CL).

It should be noted that glacial tills inherently contain cobbles and boulders.

5.10 Shale Bedrock

The soils described above are underlain by shale bedrock of the Queenston Formation,
which was proven by coring in Boreholes GD-NB-03, GD-NB-05, GD-NB-09, GD-SB-06
and GD-SB-10. The remaining boreholes were terminated upon auger refusal on probable
bedrock or boulder, and/or split spoon refusal on bedrock. The following table summarizes
the depths and elevations of bedrock, split spoon, or auger refusal encountered at the
borehole locations.

THURBER
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Elevation of Top
Proposed Borehole D:I:h t:r];e;ifll‘los;l]( of Bedrock or
Foundation Element Number 0 ug(m) Auger Refusal
(m)
North Abutment N N
(Hwy. 406 NB Structure) GD-NB-03 326 98.2
. GD-NB-05 27.4% 96.6*
North Pier
GD-NB-06 25.9 98.1
(HWY 406 NB Structure) GD-NB-07 259 98.0
South Pier GD-NB-08 24 .6** 99.4**
GD-NB-09 27.0* 97.0*
(HWY 406 NB Structure) GD-NB-10 24 4% 99 g**
GD-NB-11 32.9%* 08.3**
South Abutment
GD-NB-12 32.0 99.6
(HWY 406 NB Structure) | 5p NB-13 25.9 98.3
North Abutment GD-SB-02 25.0 98.7
(HWY 406 SB Structure) | GD-SB-04 30.8** 99.3**
. GD-SB-05 26.4 97.8
North Pier
GD-SB-06 27.0* 97.2%
(HWY 406 8B Structure) | 5y g.07 255 98.7
South Pier GD-SB-08 24.6** 99.5%*
(HWY 406 SB Structure) | GD-SB-10 26.5* 97.6*
South Abutment GD-SB-11 25.9 98.8
(HWY 406 SB Structure) | GD-SB-12 30.7 100.7
* Bedrock proven by coring

*k

Split spoon shale samples recovered

Borehole 1 (Reference 1) indicated that bedrock near the north abutment of the NB bridge

was at Elevation 98.0 m.

Based on the rock cores from the current investigation, the bedrock was described as thinly
bedded, reddish brown, shale with frequent hard grey limestone and siltstone interbeds.
The bedrock was generally in a moderately to slightly weathered state. Occasional

fractures and rubble zones were observed in the bedrock cores.

Total Core Recovery (TCR) of the bedrock ranged from 78 to 100%. The Rock Quality
Designation (RQD) values generally ranged from 39% to 100%, indicating a poor to
excellent rock quality. The Fracture Index (FT) of the rock, expressed as fractures or joints
per 0.3 m of core, was generally less than 5, except for highly fractured zone encountered
near the bedrock surface at each of the borehole locations.

Point load tests were carried out at regular intervals on selected rock cores. The estimated
Unconfined Compressive Strength (UCS) of the bedrock as inferred from the point load
tests ranged from 7 MPa to 49 MPa, indicating a weak intact rock strength for the shale
cores and medium strong for the limestone interbeds.
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5.11 Groundwater Levels

Standpipe piezometers were installed in selected boreholes to facilitate monitoring of
groundwater levels. The water levels observed in the open boreholes on completion of

drilling are summarized below along with the groundwater levels measured in the

standpipe piezometers.

Water Levels Comment
Borehole Date Depth | Elevation
(m) (m)
GD-NB-01 | Nov 15,2012 |  DRY Open Borehole
GD-NB-02 | Dec 10, 2012 8.3 1 121.9 Piezometer
GD-NB-03 | Nov 14, 2012 N/A Borehole filled yvith water from
coring.
Methane gas encountered. Water
GD-NB-04 | Sep 13,2012 N/A level afficted by bubbling gas.
GD-NB-05 | Dec 10, 2012 11.8 112.3 Piezometer
GD-NB-06 | Nov 20, 2012 4.7 119.3 Piezometer
GD-NB-07 | Sep 11, 2012 - - Borehole caved to 7.8 m.
GD-NB-08 | Nov 20, 2012 14.5 109.6 Piezometer
GD-NB-09 | Sep 20, 2012 N/A Borehole ﬁll:(()in}:/ligth water from
GD-NB-10 | Oct 09, 2012 10.9 113.0 Open Borehole
GD-NB-11 | Dec 10, 2012 8.4 122.8 Piezometer
GD-NB-12 | Nov 14, 2012 DRY Open Borehole
GD-NB-13 | Oct 09, 2012 11.8 | 1124 Piezometer
GD-NB-14 | Nov 11,2012 DRY Open Borehole
GD-SB-01 | Nov 16, 2012 DRY Open Borehole
GD-SB-02 | Sep 25,2012 10.7 113.1 Piezometer
GD-SB-03 | Nov 19,2012 | 20.4 110.0 Open Borehole
GD-SB-04 | Dec 10, 2012 8.3 121.9 Piezometer
GD-SB-05 | Nov 20, 2012 6.9 117.3 Piezometer
GD-SB-06 - - Borehole caved to 13.4 m.
GD-SB-07 | Sep 5, 2012 6.1 118.0 Open Borehole
GD-SB-08 | Nov 20, 2012 12.0 112.2 Piezometer
GD-SB-09 | Nov 19, 2012 1.2 123.0 Open Borehole
Borehole filled with water from

GD-SB-10 Oct 10, 2012 N/A coring.
GD-SB-11 | Nov 20, 2012 12.5 112.2 Piezometer
GD-SB-12 | Nov 27, 2012 14.3 117.1 Open Borehole
GD-SB-14 | Nov 22, 2012 DRY Open Borehole

All groundwater observations at this site are short term and the levels are expected to

fluctuate seasonally and after severe climatic events.

THURBER




Highway 406 — Glendale Avenue Overpass Page 15
Thorold, Ontario

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

6 MISCELLANEOUS

Borehole locations were established in the field relative to the location of the existing structure.
The ground surface elevations and coordinates at all borehole locations were established by
surveyors arranged by MRC upon completion of drilling. Underground utility clearances were

obtained for the borehole locations prior to drilling.

Elite Drilling Services of St. Catharines, Ontario and Walker Drilling Inc. supplied truck-mounted
and track-mounted drill rigs and conducted the drilling, sampling and in-situ testing operations.

The field investigation was supervised by Mr. Ryan Kromer, E.I'T. Ms. Katrina Young, E.IT. and
Ms. Eckie Siu, C.E.T. of Thurber. Geotechnical laboratory testing was carried out in Thurber’s
Toronto Area laboratory.

Overall planning and supervision of the field program was conducted by Mr. Lukasz Gilarski,
E.L'T. and Mr. Sydney Pang, P.Eng. Interpretation of the data and preparation of this report was
carried out by Mr. Lukasz Gilarski, E.IT.

The report was reviewed by Messrs. Sydney Pang, P.Eng. and P.K. Chatterji, P.Eng., who is a
Designated Principal Contact for MTO Foundations Projects.
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THURBER ENGINEERING LTD.

Lukasz Gilarski, ELT.
Project Manager

Sydney Pang, P.Eng,.
Associate, Senior Foundations Engineer
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P. X. Chatterji, P.Eng.
Review Principal, Designated MTO Contact
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Appendix A

Record of Borehole Sheets

19-1351-221
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Sensitivity

Ministry of
Transporiation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-01 10F 2 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 272.8 E 327 520.9 _ ORIGINATED BY ES
HWY 406 BOREHOLE TYPE__Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic o DATE - 2012,11.15 - 2012,11.15 CHECKED BY___LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL
[T I PLASTIC LiQuID = REMARKS
E n|22| 8 20 40 60 8 100 |™  owew | BO &
Slesl wll BIZE| 2 b=t wp w we| 59 | cransize
ELEV DESCRIPTION & gl g Z|2¢ f__J SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH HEIR: >1358 < [o UNCONFINED ~ + FIELD VANE Y )
ez Z|[EC| @ |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
130.5 w 20 40 60 80 100 20 40 60 «Nm3 |GR SA SI CL
00| ASPHALT:(150mm)
13813 CONCRETE Lt
0.4 SAND, some gravel, occasional 130,
cobbles
Compact
Brown
Moist 1 S8 29 o
(FILL)
129
Trace silt, trace clay 2 sS 22 o
3| ss| 15 128 c
127.4
3.0 Sandy SILT, some clay, trace grave!
Compacl 4 ss 10 °
Brown
Moist 127
(FILL)
5 S8 1 o
126}
6 SS 11 [}
125
7 SS 9 o 2 19 65 14
124
123
122.7
78 Silty CLAY, trace sand 8| ss | 25 °
Very Stiff to Hard
Brown
Moist 1
1]
1] 122
/
1]
1]
b
9 9 S8 48 424 0 4 38 58
120.7,
9.8 END OF BOREHOLE AT 9.8m.
Continued Next P.
RN et Page +3 %3, Numbers refer to 15_35
! : p4 (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-01 20F2 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 272.8 E 327 520.9 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE_ Solid Stem Augers - COMPILEDBY __ AN
DATUM _Geodelic DATE 2012.11.15 - 2012.11.15 - CHECKED BY LPG
SOIL PROFILE SAMPLES | o w | R L O E RATION .
w =4 PLASTIC Liouin IJ—: REMARKS
= (£ 8] LIKT MOISTURE war| E &
[~ wl|ZLS %] 20 40 60 80 100 CONTENT Z Q0
9% BIEE| 2 ' Ll wp w w | 54 | cransize
ola| # Jlea| @ |SHEAR STRENGTH kPa
ELEV DESCRIPTION el &| 2|22 & ———— DISTRIBUTION
DEPTH § = [ > 8 o < O UNCONFINED + FIELD VANE . Y (%)
=1z z|g° @ |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - =u a4 = b0 80 190 20 40 60 knm3 |GR sA SI CL
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 7.3m,
CUTTINGS AND HOLEPLUG TO
0.2m, CONCRETE TO 0.15m THEN
ASPHALT TO SURFACE.
+3 x 3. Numbers refer to 15$5
d d 10 (%) STRAIN AT FAILURE
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THURBER
RECORD OF BOREHOLE No GD-NB-02 10F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4777 259.7 E 327 510.3 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE__ Solid Slem Augers . . COMPILED BY __AN
DATUM _Geodetic . DATE 2012.12.06 - 20121206 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 4 g RESISTANCE pl_OT{ e NATURAL - - REMARKS
- 9 O3 MOISTURE wrl & T &
= wl|<8| @ 20 40 60 80 100 UMT conTenT Z0
215 wl=g] z ' . . e wp w w | 54 | crANsize
ilm| ¥ 212581 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION =ls| & 2|32 E & DISTRIBUTION
DEPTH| é 5 [ > 8 o) § O UNCONFINED + FIELD VANE ¥y (%)
S z|E°| @ |e QUCKTRIAXAL x LABVANE [ WATER CONTENT (%)
130.2 w 20 40 60 80 100 20 40 60 kNm3 |GR sA sI oL
e — _— . —_—
Gt (75 LMORE
81 TOPSOIL: (75mm) ':' {
SAND, some gravel, trace silt, mixed 1 Ss 31 Yo'l 1 o
with organics, occasional cobble Yo' 1
128.6 Dense vy (%
0.6 :
* Dark Brown
Moist
(FILL) 2| ss | 24 o
Clayey SILT, some sand, trace 129
gravel, trace organics
128.7 Very Stiff
15| \ Brown /
\Ew / 3] 8s| 11 s
Clayey SILT, some sand, trace gravel
Stiff lo Very Stiff
Brown 128}
Moist
(FILL) 4 | SS 9 P
127
5| 8s | 13 o
6 S8 15
126} —
7| Ss 15 o
125 -
124 =
8 | 8S | 24 b
123.0
72| Ssilty CLAY, trace sand 4 123
Hard
Brown
Moist
¥l 9| ss | 38 g
122)—
\ 4 ;
1
4!
4
¥
H1
121
1%
10| 8s | 43 l 0 3 41 56
L4
9
f =
L
Continued Naxt P:
ontinued Next Page +3 x 3. Numbers refer to 1535
' Sensitivity (%) STRAIN AT FAILURE
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THURBER
RECORD OF BOREHOLE No GD-NB-02 20F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 259.7 E 327 510.3 ORIGINATED BY ES
HWY _ 406 ~ BOREHOLE TYPE_ Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic __ DATE 2012.12.06 - 2012.12.06 o CHECKED BY___ tPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © H RESISTANCE PLOT NATURAL = REMARKS
— — w w < PLASTIC LiQuiD I
= 5] LT MOISTURE war| E &
= n|<8| @ 20 40 60 80 100 CONTENT e
2 & gl=g| z : . : e wp w we| 38 | cramsizE
ELEV 18| g | 3[28]| & [SHEARSTRENGTHKPa ) S S DISTRIBUTION
DEPTH DESCRIPTION 13| £ | S|33| £ |o UNCONFNED  + FIELDVANE Y )
1< z €O L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80. 100 20 40 60 kNm3 |GR sA SI CL
Silty CLAY, trace sand "/
Very Stiff to Hard ;/ 120
Brown //
Moist ]
]
; 1| 8s | 25 °
f 119}
7
1
¥l
1
[l 118}
%%
] 12| ss | 52 b
1%%
y
y
9%
]
1]
%
413 | ss | 29 o
H 116
]
115.4 V]
@
14.8 Silty CLAY, some sand, trace gravel %
Hard /} =
Brown % mg 115
Moist 14 M I
(TILL) 1] -H
§/ 14| ss | 48 ] o 7 18 51 24
114
]
A 14
9y
[
%
gg 15| 88 | 65 o
94 113}
//"/
4
(A
s
;gy
i’ 112
2]
§} 16| ss | 82
;‘/
i
’é,c 111
%
4
%
e
(e
e
inued Next P,
Continued Next Page +3 x 3. Numbers refer to 15’35
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Ministry of
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Ontario THURBER
RECORD OF BOREHOLE No GD-NB-02 30F4 METRIC
W.P. _ 2365-09-01 LOCATION Glendale Avenue Overpass N 4777 259.7 E 327 510.3 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE _ Salid Stem Augers COMPILED BY __AN -
DATUM _Geodelic DATE 2012.12.06 - 2012.12.06 ___ CHECKEDBY___ LPG
SOIL PROFILE SAMPLES | o y DYNAMIC CONE PENETRATION | | rewarcs
= £2] 2 20 40 60 80 100 ™ owmr o 5 &
o al1ze| @ i A . A i 0 Egn]
lEl w| 3|12E| B Ig wp w w | 58 | cransize
ELEV DESCRIPTION a- 2| o Z|g2 8 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH é S Z > 8 S § O UNCONFINED + FIELD VANE Y (%)
sl = Z|E€C| © |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
Conlinued From Previous Page « 20 40 60 80 100 20 40 80 kN/m3 |GR sA s CL|
Silty CLAY, some sand, trace gravel &1
Hard /ﬁ 110
Reddish Brown P {
Moist ///
(TILL) (¥
her
(114
) 109
511 °
4 17| ss | 88 3 21 56 20
1A
7
by 108
i
ﬁ%
8]
i
:?V 107,
r.
9%
4
#
f/’/
¥
194
H I
105.8 ) 108
184.4]  SANDand GRAVEL o]
24.6 Very Dense d 18 | SS | 105/
Reddish Brown 1] Q
Wet =l
Sandy SILT, some clay 0
Very Dense 1) 105
Reddish Brown 9
Moist A4
TILL, 4]
(TILL) R
.
14 104
o
4
14
f 103)
c. ]
11119 | 8S | 125/ o
| 0.200 0 31 56 13
il
1 102)-
44
7
2
101.0 Q20| ss | 1o o
292  END OF BOREHOLE AT 29.2m. 0.225
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotled screen.
Conlinued Mext Page 20
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SOIL PROFILE SAMPLES | o w |BENAMIC CONE PENETRATION .
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| =2 o LT MOISTURE wmr| ES &
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ELEV DESCRIPTION & g ¢ 212 gl 2 SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH 3| F 513 8| £ |© UNCONFINED  + FIELD VANE ! Y (%)
sl Z[EC| @ |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u § 20 40 60 80 100 20 40 60 kN/m3 [GR SA SI CL
WATER LEVEL READINGS:
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Dec.10/12 8.3 1219
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Ministry of
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RECORD OF BOREHOLE No GD-NB-03 10F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 259.0 E 327 521.1 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE__Hollow Slem Augers/Coring __ COMPILEDBY __ AN
DATUM _Geodetic DATE 2012.11.12 - 2042.11.14 B CHECKED BY LPG
DYNAMIC CONE PENETRATION
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%) o » 20 40 60 80 100 CONTENT Z Q9
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ez z|[g©| © |e® QuCKTRIAXIAL x LABVANE | WATER CONTENT (%)
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0.2 : 4
130.3 CONCRETE, with rebar |
0.5 SAND, some gravel
Compact
Brown 130
Moist
(FILL) 1 8§ 19 o
Some to trace gravel 2| ss 12 129 - o
3| Ss " o
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Occasional cobbles, reddish brown 4| ss 14 o
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5 SS 25 °
1262 _ _ _
4.6 Silty CLAY, trace sand
(FILL) 6| ss | a2 1200= ° 0 3 37 60
1268 o oo e e e e
52
125
7 SS 36 o
- 124
123]
122.8 8| SS| 2 o
8.0 Silty CLAY, trace sand 11
Hard to Very Stiff 1]
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Moist
H 122
1]
19
14y
[+
19
9 S8 33 o3
121
Continued Next P
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Ministry of g
Transportation . l
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RECORD OF BOREHOLE No GD-NB-03 20F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 259.0 E 327 521.1 ORIGINATED BY ES
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DYNAMIC CONE PENETRATION
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%
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DATUM _Geodetic DATE 2012.11.12 - 2012.11.14 . ~ CHECKED BY_ LPG .
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLI_ES_ © ; RESISTANCE PLOT st NATURAL Liuin — REMARKS
5 o= % 3 20 40 60 s 1o | emes | B8 &
Slel w | 813E] 2 [ : ' : . wp w we| 28 | crANsizE
ELEV DESCRIPTION & o 3 235 ,(:) SHEAR STRENGTH kPa . . DISTRIBUTION
DEPTH $|3| 7| 3[38]| £ |o UNCONFINED  + FIELD VANE Y %)
= Z|g°| ©§ e QuckTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 80 80 100 i 20 40 80 k/m3 |GR sA sI cL
Silty CLAY, some sand, trace grave! |1
Hard /}
Reddish Brown A
Moist :/
(TILL) /
]
1 ¢ 110
M4
94
]
%%
/Hj
(o]
,//; 16 | SS 75
109
AT
11
by
g
7
Q/ 108f
9
%w
9
% 107,
(1A
106.4 61
24.4 SILT, trace clay °
106.1 Very Dense |17 SS | 8¥ 0 0 93 7
24.7 Grey i 0.275 106 9
Moist B 2
SAND, trace gravel, occasional x
cobbles
Very Dense
Brown to Reddish Brown
Moist
108
104
18 | SS | 106/
[+]
0.250 103 .
102 —
101
Continued Next P;
ontinued Next rage +3 x 3. Numbers refer to 1535
" Sensilivity ¥ (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transportation . l

Onlario THURBER
RECORD OF BOREHOLE No GD-NB-03 40F4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 259.0 E 327 521.1 __ ORIGINATEDBY ES
HWY 406 o BOREHOLE TYPE__ Hollow Stem Augers/Coring COMPILEDBY __ AN
DATUM _Geodetic DATE 2012.11.12 - 2012.11.14 = = CHECKED BY LPG 3
DYNAMIC CONE PENETRATION
B __ SOILPROFILE | SAMPLES | W |RESISTANCE PLOT NATURAL ~ | Rremarks
——— w o << PLASTIC L\ sTURE LiQuiD - I
[ = o |S2| 9 20 40 60 80 100 |™T  comwr M Z O &
Sy wlsegl z (——t 111 |, w wy [ 24 | GRANSIZE
lm| & 2 l2as]| @ |SHEARSTRENGTH kPa
ELEV DESCRIPTION 2 & 2|z = = DISTRIBUTION
DEPTH 2|13 F >3 8| £ |© UNCONFINED  + FIELDVANE Y %)
£z z|g°| & |e quokTRAxAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page _ w 20 40 B0 80 100 20 40 &0 kN/m3 |GR SA sl CL
100.3
30-5|  SandySILT, trace gravel 910101 ss | 110/ °
Very Dense |
Reddish Brown - . 100
Moist £
(TILL) ik
4
114
4
1) 99
q.
144
P
98.2 !
328|  SHALE weathered § o
98
Start coring at 33.2m Q
26-1—55—166/ i
SHALE moderately weathered, fine 0.0 [
grained, thinly bedded, reddish brown, : 97,
occasional grey limestone and siltsione
. 5
interbeds
{QUEENSTON FORMATION)
Limestone interbed at 33.5m, 33.6m, 1 | RUN 1 RUN#1
33.9m, 34.1m TCR=100%
Siltstone interbed (25mm to 50mm) at >5 ggRDi%%Z}’
=87%
34.4m, 34.6m, 34.9m 96 . UCS-49MPa
Sub-vertical fracture (25mm to 50mm) (Average)
at 33.6m, 34.6m, 34.7m ]
Limestone interbed (25mm to 75mm) 1
at 35.1m, 35.2m, 36.3m,
gtiilt?t;ne interbed at 35.2m, 35.6m, 2> | RUN os5f}——Af——— 3 RUN #2
! TCR=100%
1 SCR=100%
Sub-horizontal fractures at 35.8m, RQD=100%
36.4m 3 UCS=44MPa
94.2 (Average)
366|  END OF BOREHOLE AT 36.6m. il
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 2.1m,
CUTTINGS AND HOLEPLUG TO
0.9m, HOLEPLUG TO 0.4m THEN
CONCRETE TO SURFACE.

3 3. Numbers refer to 2
X Sensitivity 1595 (%) STRAIN AT FAILURE
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Ministry of
Trans;?(l:nalion . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-04 10F2 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4777 269.0 E 327 543.4 ORIGINATED BY KMY N
HWY 406 o BOREHOLE TYPE_ Hollow Stem Augers ) _ COMPILEDBY __ AN
DATUM _Geodelic DATE _ 2012.09.13-2012.09.13 CHECKED BY___ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P W |RESISTANCE PLOT NATURAL - REMARKS
[ — B IR - S E » I { PLASTIC 0 ke touo| b
= o |S2] & 20 40 60 80 100 [T cowaw M| 5O &
Slel ol 2(2El 2 laoisal y wp w w | 54 | crRANSIZE
ELEV DESCRIPTION & o a 2 23 g SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH < 2|z >[38| £ |o UNCONFINED  + FIELD VANE y (%)
= z|go° G |e quickTRIAXIAL X LABVANE | WATER CONTENT (%)
123.3 m 20 40 60 80 100 20 40 60 wm3 ler sAa s1 cL
00|  FOPSOIL:(175mm) —
¥
02 Silty CLAY, trace sand, trace gravel, 1 1 S8 10 123 Q
occasional sand and rootlets %
Stiff to Hard
Brown iy
Moist is
2 Ss 19 o
’
rl f_ 122
1%
’
% 3 S8 32 & 2 6 39 53
Greyish Brown g 121
14 4| ss| 25
]
% "
Z
/ 5 SS 18 120
‘A
(A
1]
1] 6 | ss | 16 | — 0 2 45 53
! 119
1]
1]
&
118}
¥
1
1]
%
11
WA 7 | ss | By ] 5
1%
/ 116
#
: 8 S8S 13 d
1]
%
§ 115
1%
1]
1]
1]
1]
1
7 14
119 |8ss| 2 4t 0 22 48 30
1]
1]
Continued Mext P:
ARLRENERLRAS +3 x 3. Numbers refer to 1535
' Sensitivity 1 (%) STRAIN AT FAILURE
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M f
inistry of
Transporiation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-04 20F2 METRIC
W.P. 2365-08-01 LOCATION Glendale Avenue Overpass N 4777 2690 E 327 543.4 __ ORIGINATED BY _KMY
HWY 406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2012.09.13 - 2012.08.13 - - CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | ¢ y [ResisTANCE PLoT N T .
- @ MOISTURE = I
E ol|sZ| 3 20 40 60 8 100 ™ comewr M| 2O &
o A O = B o ey wp w w | 58 | crawsize
ELEV ElE ¥ | 3[25| & [SHEARSTRENGTHKPa : e IS TRIBUTION
DEPTH| DESCRIPTION 513 £ | 5[33| 5 [o unconrneo  + FiELDVANE y (%)
= 0
sl = Z|[ZC| @ |@ QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
) 3
| Continued From Previous Page “ 20 40 60 80 100 20 40 €0 kN/m © |GR SA Sl CL
Silly CLAY, trace sand, lrace gravel
Very Stiff
Brown/Grey 113 B
Moisl |
S8 18 <
112
1116
117 Silly CLAY, some sand, trace gravel
Very Stiff
Brown/Grey
Moisl |
(TILL) M
Occasional cobbles and sand lenses ss 16 © |
|
110 1 '
SS 21 o
109
108|—
55 25 © 2 19 59 20
107.3
16.0 SILT, trace clay, trace sand
Dense
Grey to Reddish Brown 107
Moisl
]
| 14 | 88 39 < 0 10 83 7
106.0 | ‘ 106 _ -
174 END OF BOREHOLE AT 17.4m. |
BOREHOLE FILLED WITH WATER
UPON COMPLETION OF DRILLING.
BOREHOLE TERMINATED DUE TO
ENCOUNTERING METHANE GAS |
WITHIN THE SILT DEPOSIT
BOREHOLE WAS LEFT OPEN |
OVERNIGHT TO ALLOW
DISSIPATION OF THE METHANE.
BOREHOLE BACKFILLED WITH |
BENTONITE HOLEPLUG TO
SURFACE. |
|
|
|
|
1
L L
3 3. Numbers refer to 2
AR 15‘1%5 (%) STRAIN AT FAILURE

Sensilivity
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Ministry of
Trans;%rtalion . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-05 10F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 233.0 E 327 510.3 = ORIGINATED BY RK
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers/NXL Coring _COMPILEDBY _ AN
DATUM _Geodetic DATE .12 - 2012.09.14 CHECKED BY. LPG
SOl ProFILE weies o |y [PRRRee
w o, <‘(' PLASTIC :(’;“;R:'E LIQUID E REMARKS
ISTUI —
5 NI 20 40 60 80 100 ™M conewr M| F O &
218 | B(2E] 2 e eiene e wp w we| 5% | crawsize
S DESCRIPTION - 2 ¢ =|z2 2 [SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH é 5 ;>: > 8 fe] ; O UNCONFINED + FIELD VANE (%)
sl Z|€O| © | QUCKTRAXAL x LABVANE [ WATER CONTENT (%)
1241 m 20 40 60 80 100 20 40 60 GR SA S| CL
00| ASPHALT:(150mm) 124}
0.2 SAND, some gravel 1] 48
Compact
Reddish Brown
Moist to Wet
(FILL) °
123.0 1| ss 123 —
11 Silty CLAY, trace to some sand, trace 9
gravel ;
Very Stiff to Hard
Brown
Moist
[k 2 | 88 g
122
#
13 | ss b
11 Bl f 121
%
f; 4| ss 4 0 4 38 58
¢
A
120
4
19%
]
¢
r 5| SS o
W 19 =
- 18—
%
6 S8 o]
1]
%
(A
g
1 117
¥
H
H
11
1%
9%
H 7] 88 Hed 4 14 43 39
116
#
]
g 115 ——t—
8 X o
4

Continued Next Page

Numbers refer to
Sensitivity

20
‘5‘1%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-05 20F4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Qverpass N4 777 233.0 E 327 510.3 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers/NXL Coring B COMPILED BY __ AN
DATUM _Geodelic DATE 2012.09.12 - 2012.09.14 — CHECKED BY LPG
DYNAMIC CONE PENETRATION
| SOIL PROFILE S.AMPLES. 5 ; RESISTANCE |:||_o~|‘< by rsric NATURAL . REMARKS
[ % Q UMIT MOISTURE war| E 5 &
6 g 5 1) 20 40 60 80 100 CONTENT z O
il =l z ! . bb—— wp w wi | 2% | GRANSIZE
ELEV olm| @ 25| © |SHEAR STRENGTH kPa
= DESCRIPTION =l = & ER = 0 1 DISTRIBUTION
DEPTH A EIES 8 ol < O UNCONFINED + FIELD VANE . y (%)
ez E€C| © |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
: Continued From Previous Page - 20 40 60 80 100 2040 50 kNm3 |GR SA SI GL
1138 14 i
10.2 Sandy SILT, some clay, trace gravel, 9
occasional clay layers 114
Compact to Dense f
Brown i
Moist .
(TILY) 41| ¢ | S8 B °
| 113 —
i
q. v
it ;
5 112
i
{1 10 ss i 5 24 58 13
N
4 111 -
O | T T Ty 1
13.3 Very Dense 11
|
a.
1] 11| S8 110 o
+
1
| |4
§ 2
{] 109)
Q7] —
J 14
o[ 12] ss o
q.
Ik 108} -
2
1
Al 13| ss 107 : o —
1
I
] 106 -
1
| 14 | 8S (o]
9 .
-_,9 105 -
114
o

Caontinued Next Page

3.

Numbers refer to
Sensilivity

20
‘5*1%5 (%) STRAIN AT FAILURE
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Ministry of
Trans;%rtation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-05 30F4 METRIC
W.P, 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 233.0 E 327 510.3 ORIGINATED BY RK
HWY 406 [ BOREHOLE TYPE_ Hollow Stem Augers/NXL Coring COMPILED BY __AN
DATUM _Geodelic DATE 2012.09.12 - 2012.09.14 __ CHECKEDBY___LPG
SOIL PROFILE SAMPLES 4 g BEQQMFEEN%%%%&;NETRAT'ON oiasTic | NATURAL - REMARKS
. : . @ MOISTURE I
- w22 8 20 40 60 80 100 |™M  wer ™| 58 &
9 5 w g 2 =3 z | L 1 1 L wp w WL =] g GRAIN SIZE
ELEV DESCRIPTION & 2 a 3 25 g SHEAR STRENGTH kPa 5 'y DISTRIBUTION
DEPTH A E Z >13 S < [0 UNCONFINED  + FIELD VANE . y %)
£z z|€O| @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page i il ui 20 40 60 80 100 20 40 60 kNm3 |GR sA sI cL
Sandy SILT, trace clay, irace gravel 91115 | ss 76 H. 104
Very Dense 1| H
Brown . =
Moist b
(TILL) 13
&
14
1 103
O
a.
114
1
14 102
9 i
114
i
19 101
1116 | SS 102 o 0 24 70 6
Il
Q.
114
b
17 100
g
114
R
J 99 S T
Tricone to 25.7 m depth r
98.4 = i RUN #1
257 GRAVEL, shale fragments, some ® o TCR=32%
clay: (silty fines washed out) ° °
(3
° E 98}
ol 1 | RUN
°
o
L4
<
< N
°
14
L4
I 97
<
96.6 ° Fi
RUN #2
274 SHALE, slightly weathered to fresh, 1 TCR=100%
fine grained, thinly bedded, reddish SCR=87%
brown, occasional grey limestone 6 RQD=3%%
interbeds UCS=29MPa
96 3 (Average)
Limestone interbed (50mm) at 28.2m 2 | RUN
5
4
Limestone interbed {75mm) at 28.7m
Limestone interbed (100mm) at 29.0m 95) T 1 4 %21:::)%%
SCR=90%
1 RQD=73%
Limestone interbed (25mm) at 29.4m UCS=33MPa
8 (Average)
3 | RUN
D

Continued Next Page

W X

3. Numbers refer to

Sensitivity

20
‘5*1%5 (%) STRAIN AT FAILURE
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Ministry of
Transporiation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-05 40F 4 METRIC
WP,  2365-09-01 LOCATION Glendale Avenue Overpass N 4 7772330 E 327 510.3 ORIGINATED BY RK
HWY 408 — o BOREHOLE TYPE _ Hollow Stem Augers/NXL Coring . COMPILED BY __ AN
DATUM _Geodelic DATE 2012.09.12 - 2012.09.14 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € g RESISTANCE PLOT e NATURAL - REMARKS
) 2] MOISTURE I
= w|SZ| 3 20 40 60 8 100 ™ w1 5O &
9le| L | Y]|ZE| z ot L ! : wp w we| 28 [ oraNsize
ELEV DESCRIPTION & o | a 2 235 ;é_? SHEAR STRENGTH kPa A S DISTRIBUTION
DEPTH 53] £ | 5[28| £ |o UNCONFINED  + FIELD VANE Y (%)
=z Z[EC| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 80 80 100 B 20 40 60 kN/m3 |GR SA St CL
94 = z
1
93.5 >/ | o
30.5  END OF BOREHOLE AT 30.5m.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV.(m)
Sep.17/12 11.8 1123
Sep.18/12 12.0 1121
Sep.25/12 119 112.2
Nov.16/12 121 112.0
Nov.20/12 123 111.8
Dec.10/12 11.8 112.3
3 3. Numbers refer lo 2
X gensitivity ‘5%5 (%) STRAIN AT FAILURE
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Sensitivity

‘5‘35 (%) STRAIN AT FAILURE

Ministry of
Transportation
Ontario . -
THURBER
RECORD OF BOREHOLE No GD-NB-06 10F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 2422 E 327 526.1 __ ORIGINATED BY _KMY
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers . COMPILED BY __ AN
DATUM _Geodelic DATE 2012.09.17 - 2012.09.17 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RES'STANCE PLOT | asmic NATURAL Lol - REMARKS
- » T
5 o g sl & 20 40 e 80 00 ™ Gmd w1 5o &
) S|3E]| 3 ' SR NGITH kp' d wp w we| 5% [ cramnsize
=LEV DESCRIPTION Sle| & 2|2g]| 2 [SHEARSTRE a e — DISTRIBUTION
DEPTH| é =8 t > 8 % § O UNCONFINED + FIELD VANE y (%)
' sz z|[EC| © |e® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
124.01 w 20 40 60 80 100 20 40 60 kN/m3 |GR sA SI cL
00  ASPHALT:(275mm) =
123.7
03 SAND, occasional clay and gravel
Compact
Brown to Grey
Wet
(FILL) o |
1]8s| 14 123 o
o
=]
2 Ss 24
122
121.8
22 Silty CLAY, trace sand
Vary Sliff to Hard
Brownish Grey -] 3 8s 25 o
Moist 0 /_
121
4
H 4| 88 | 31 i 0 7 38 55
4
g
4
120
e [l
44 e
Mottled Brown L4 !
115 | ss| 13 o
I 19
g
%
118
Occasional sand
4
6 S§ 12 o)
Moist U
[+
1] 17 —
%
%
%
7
’
%
7| ss | 13 il 1 0 10 47 43
U 116 —
¥
%
L M8 o s e 4
8.7 Very Siiff
%
115 -
Occasional sand and gravel ; B
] 8 SS 20 o]
%
%
%
Vs
Continued Next P
nnac e hage +3 x 3. Numbers refer to 2
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Ministry of
Transgmalion . l
Onlario THURBER
RECORD OF BOREHOLE No GD-NB-06 20F3 METRIC
W.P. 2365-09-01 - LOCATION _Glendale Avenue Overpass N4 777 242.2 E 327 526.1 ~_ ORIGINATED BY KMY
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.09.17 - 2012.09.17 CHECKED BY LPG
SOIL PROFILE SAMPLES | o w | DYNAMIC CONE PENETRATION
- w o, 2 PLASTIC ::ngsUTE:LE veun| | REMARKS
el ] ] e l5E] 8 20 40 60 8 100 | comewr MT| 3O 3
8|e L glze| 2 s - A e w we| 5% | cransize
Alm| # 2125 © |SHEAR STRENGTH kPa
ELEY DESCRIPTION clE| £ | 2132 & et DISTRIBUTION
DEPTH é 5 i > 8 o ; O UNCONFINED + FIELD VANE . Y (%)
== z|ZC| 4 | QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page e 20 40 8O 80 100 20 40 80 kNim3 [GR sA sI oL
7 4
113.8 9%
10.2 Silty CLAY, some sand, trace gravel =%
Very Siff to Hard 1 ﬁ
Grey to Brownish Grey P ’/
Moist ///
(TILL) ]
fer] o 113 le 6 22 49 23
1]
14
94
/J/
V]
£
05
112
%4
11
;/E 10 o
v
g
11
6]
[
(v
//V
(.
,a'.g
Aq 1 110 o
a4
9%
5
/A
“}V
L) 109p——1— —
(el
A
e 12 o 2 20 57 21
21
7
24 108} -
/
59
1
y
A
15 107 °
]
A
%
%
4! 106
7
ﬁr’
(o]
; 14
105.2 1]
18.7 SAND, medium grained, occasional . o
clay 105}——
Very Dense
Reddish Brown
104.2
19.8
Continued Mext Page L3 x Numbers refer to 1535
- Sensilivity @5 (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transportation
Ontario . .
THURBER
RECORD OF BOREHOLE No GD-NB-06 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777242.2 E 327 526.1 ORIGINATED BY KMY
HWY 406 BOREHOLE TYPE_ Hollow Slem Augers_ COMPILEDBY _ AN
DATUM _Geodetic DATE 2012.09.17 - 2012.09.17 - CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P W |RESISTANCE PLOT NATURAL
E w b4 PLASTIC |1 TR teuo| ':E REMARKS
E w|28] 8 20 40 60 80 100 "™ conewr M) 5O &
SlEl .| B2 z e wp w wi| 54 [ cransize
ELEV. DESCRIPTION & o & 2 245 8 SHEAR STRENGTH kPa me DISTRIBUTION
DEPTH 5|3| £ | 3[28| < |o UNCONFINED  + FIELDVANE i y %)
ez z|g° @ | QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u:m 20 40 60 80 100 20 40 60 kNim 3 |GR SA Sl CL|
Silty CLAY, trace sand, trace gravel 1] 15| SS 56 il °
Hard LA
Grey to Reddish Brown
Moist
%
j; 103}
%
9%
1
1
1]
171
A 4
Sandy layer (approx. 300mm thick)
100:8 16| ss °
232 Sandy SILT, trace clay, trace gravel q |
Dense 1 14 o 2 28 64 6
Reddish Brown Al
Moist i
(TILL) I3
q -
114
ol
9.
{14
¥
9
119
98.1 £
259 END OF BOREHOLE AT 25.9m
UPON AUGER REFUSAL.
Piezometer installation consists of
19mm diameler Schedule 40 PVC pipe
with a 3.05m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Sep.25/12 1.7 112.3
0Oct.09/12 119 1121
Nov.16/12 4.8 119.2
Nov.20/12 4.7 1193
20
3 3. Numbers refer to
X Sensilivity ‘5‘1%5 (%) STRAIN AT FAILURE



Ministry of
Transportalion . l

ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-07 10F 3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 246.8 E 327 535.5 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers . COMPILED BY __ AN
DATUM _Geodelic DATE 2012.08.11 - 2012.09.11 ) ~ CHECKED BY__ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES r W |RESISTANCE PLOT% NATURAL - REMARKS
P S e - W b PLASTIC L rome tounf
= N EE AR 20 40 60 80 100 |'™MT  Cconenr M| SO &
=i 8z z 1| wp w w | 3¢ | cransize
iV DESCRIPTION 8| | 3[28]| & [SHEARSTRENGTHKPa £ 5 DISTRIBUTION
DEPTH| 3 % ha > 8 5 < |o UNCONFINED + FIELD VANE Y (%)
s1° z|€O| § |e auokTRAxiAL x LABVANE [ WATER CONTENT (%)
124.0 u 20 40 60 80 100 20 40 60 kN/m3 |GR sA sI cL
0.0l ASPHALT:(175mm)
0.2
:::V‘VI: and GRAVEL 1 AS a
Moist
12320 (FILL)
by SAND, some | o
, some grave 123
12?'? Compact ] 1 SS 17 -
' Reddish Brown 9% b
Wet
(FILL})
- 1
Silty CLAY, trace gravel
Very Stiff 11 2| ss | 23 g
Grey/Brown 122
Moist
M
¥
%
[ § 3| 8s | 30 P
9%
121
Trace shale fragments %
A 4 SS 20 ]
7
1]
A 120
g
V]
%
1]
7%
115 | S | 20 g | 0 0 28 72
A 119 -
]
#
/
118}
171
11 6 | ss | 16 o
4|
H
¥
W 117
1168 1
72 Silty CLAY, some sand, trace to some  []#]1
gravel rl }
Very Sliff to Hard ’/
Dark Brown |4
Moist ‘
(TILL) fer] 7| ss | 2 116 o
194
v
‘A
F1%
e
i 115
%
111
ﬁé 8| ss | 3 o
ffé
i
1] 144

Continued Next Page 20
+3 x 3. Numbers refer to 155
. Sensitivity 1o (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Sensitivity

‘535 (%) STRAIN AT FAILURE

Ministry of
Transr%rtalion . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-07 20F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 246.8 E 327 5355 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers ~_ COMPILED BY __AN
DATUM _Geodelic DATE 2012.09.11 - 2012.09.11 o CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | y |RESRTANCE PLOT I I [y
o [2] RE I
= o |2E| 3 20 40 60 80 100 | Gowew M| B3 &
2l & YlzE| z S e wp w we| 53 | crawsize
S & B W 3 25 'C:) SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH DESCRIPTION 2| = | £|153Z| & |o UNCONFINED  + FIELDVANE .
g2 cleg| s . Y (%)
= Z|&C| U |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
) 3
Continued From Previous Page Y 20 40 60 80 100 20 40 &0 kN/m~ |GR SA Sl CL
]
1
g
://
41—
L]
o
44 e | ss| 2 113 o 3 22 44 3
1 -
)
V%%
/ﬁ/
7
P
199 112
by
% ﬁ 10| 8§ 26 [}
Moist to Wet A
<11
511
17 11
%
]
11
fl d
52
L]
,.:ﬁ 11| ss | 25 110 o
)
1]
0
109.0 E
14.9 Silly CLAY, trace sand R
Hard g
Brown to Grey
Wet I 12| SS | 86 o
Vil
11 q
g 108
&
’
/] 107 —
13| SS 82 o 0 6 61 33
2
¢
1]
g 106
1
? o
1054 : A 14| ss | 70
18.6 Sandy SILT, trace gravel, trace clay °
Very Dense
Brown 105
Wet
- 404 —
Continued Next Page 43 3. Numbers refer to 20
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B Ministry of
Transportalion
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-07 30F3 METRIC
W.P. 2365-09-01 - LOCATION Glendale Avenue Overpass N4 777 246.8 E 327 535.5 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE_ Hallow Stemn Auggrs COMPILEDBY __ AN
DATUM _Geodatic DATE 2012.09.11 - 2012.09.11 CHECKED BY LPG
DYNAMIC CONE PENETRATION
L SOIL PROFILE SAMPLES @ L_I,J RESISTANCE PLOT& e ATURAL o - REMARKS
E 2] 6 FLAST) MOISTURE B = I
5 N EEIR: 20 40 60 80 100 "™ conenr M| ZO &
28| w| S|55| 8 [srearstrencthrra P M wo| 2§ | GRAINSIZE
ELEV. DESCRIPTION |21 2128 & " 2 b— ¢ ¢ DISTRIBUTION
DEPTH é = [ > 8 o ; O UNCONFINED + FIELD VANE y (%)
21 ° Z|€©| & |e® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page « 20 40 60 80 100 20 40 80 kNm3 |GR sA SI CL
Sandy SILT, Irace clay, trace gravel 15| sS 91 o 0 20 73 7
Very Dense
Brown
Wet
103
102
101
16 | 8S 82 o
100}
99| -
98.0 == 1k
259 END OF BOREHOLE AT 25.9m
UPON AUGER REFUSAL.
BOREHOLE CAVED TO 7.8m,
BENTONITE HOLEPLUG TO 6.1m,
CUTTINGS AND BENTONITE
HOLEPLUG TO 0.3m, CONCRETE
TO 0.1m, THEN ASPHALT
COLDPATCH TO SURFACE.
3 3. Numbers referlo 2
X Sensitivity ‘5*1%5 (%) STRAIN AT FAILURE




Ministry of
Transportalion . l

ONTMT4S 1221.GPJ 2012TEMPLATE(MTQ).GDT 3/8/13

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-08 10F 3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Qverpass N 4777 211.5 E 327 508.0 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE_Hollow Slem Augers ) COMPILED BY __ AN
DATUM _Geodetic ; __ DATE 2012.10.03 - 2012.10.04 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE AMPLE w
i > s ] ﬁ o | 3 [RESISTANCEPLOT — o MR o] | REMARKS
5 anl28] @ 20 40 60 80 100 ™M cowenr MT| 3O 8
&5l o | IZE]l 2 Eersmee wp w w | 5% | cransize
ELEV. DESCRIPTION & | ¢ 2|2¢ g SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH é 3 “ > 8 & ; O UNCONFINED + FIELD VANE Y (%)
== Z|Z©| © |® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
124.1 w 20 40 60 80 100 20 40 60 kN/m3 |GR sA SI L
00| ASPHALT:(200mm) 124 -
0.2 SAND, some to lrace gravel
Loose
Reddish Brown
Moist
(FILL)
1 [+]
122.9 123
12 Silty CLAY, trace sand, irace gravel a
Very Stiff
Reddish Brown
(FILL
) 2 - 0 8 42 50
122
1218
23 Silty CLAY, some sand, irace gravel :
Very Stiff L4 3 b
Brown 4l
Moist r
12—
4 o
11
]
/ F —
%
A
1] 120]—
/I
: % o
1
119
/
11
118 = —]
6 ° 1 3 13 37 47
117 -
’
[l
¥
¥
7 2]
¢
116
%
11
184, _ _ _ 99
87| Hard 1]
1 F
115
4 V] 8 o]
4
[+
1
1142 i §%

Continued MNext Page 20
+3 x?. Numbers refer to 1595
" Sensitivity oo (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

(®) Hoehion 1

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-08 20F3 METRIC
W.P. _ 2365.09-01 ~ LOCATION ___ Glendale Avenue Overpass N4 777 211.5 E 327 508.0 ORIGINATED BY ES
HWY _ ags BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __AN
DATUM _Geodstic DATE 2012,10.03 - 2012.10.04 CHECKED BY___ LPG
DYNAMIC CONE PENETRATION
| SOILPROFILE SAMPLES | o | 4 [RessTancERLOT — psie MU el e | REMARKS
MOISTURE
= w22 9 20 40 60 80 100 |™  Coewr | 5O &
Slg ulzz|l =z e wp w w | 54 | cransize
ELEV alm| & | 2]25| 9 |SHEARSTRENGTHkPa g e DISTRIBUTION
ST DESCRIPTION |12 & =|z8] E
DEPTH 13| & S138| £ |o UNCONFINED  + FIELD VANE . Y %)
sz Z[E©C| @ |® QUCKTRIAXIAL x LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 8O0 100 20 40 B0 EN/m3 GR SA Sl CL
9.9 Silty CLAY, trace to some sand, trace ]9 114
gravel
Hard A ;
Brown %
Moist !
(TILL) ,§/
:.AQ SS | 45 I | 0 20 59 21
§ 113
/j/
%%
/5/
r//&
4|
184
| 112
4by
A
¥110| ss | 31 °
,;/
4
// 11
4
4
9
%
Occasional sand pockets 4 11| ss 44 ° 3 1
Reddish Brown f/é 110 24 63 10
14 A 4
]
./C/
;
zpfj
109
195
K1
V12| ss | 74 o
-‘5)/
%
f 108
1% £
i f
|6
g
;‘/‘
Pl
%
ré 13| ss | 45 107 o
#
77
g/
s
ﬁ 106,
I
/ﬁ/
y
/_?' 14| ss | 49 °
f/ -
4 105 -
¥
|
(/‘
¥
¢
inued Next P
Consaeg ted Page +3 x3. Numbers refer o 15$5
X7 Sensitivity & (%) STRAIN AT FAILURE
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Ministry of
Transportalion
Ontario . l
THURBER
RECORD OF BOREHOLE No GD-NB-08 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 211.5 E 327 508.0 ORIGINATED BY _ES
HWY 406 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY AN
DATUM _Geodelic DATE 2012.10.03 - 2012.10.04 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ Ii'-l RESISTANCE PLOT NATURAL
~ ~ W, =z PLASTIC L0 me LiouID 'J—: REMARKS
= wl|Z2| 8 20 40 & 80 100 | Cwew | 5O &
Sl g2 2 e - wp w w | 54 | cransize
w E
ELEV DESCRIPTION Blgl g | |22 2 [SHEARSTRENGTHKPa —o——— DISTRIBUTION
DEPTH é 3 [y > 8 5 § O UNCONFINED + FIELD VANE y (%)
== Z|[£C]| © |e® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page “ 20 4o 60 80 100 20 40 @0 kNim3 [GR SA sI CL
104.0 ; = ] = - B
20.1 SILT, some sand, trace clay
Dense
Reddish Brown
Moist
103 ——
15| 88 41 o 0 13 80 7
102 =
101 —
100
99.7 . ’ 3
24.4 GRAVEL, some sand ° T . o
994 Very Dense ol 16| SS | 100} ]
246\ Reddish Brown Z o.228{ " H | o
Wat =X
SHALE, wealhered 99
Reddish Brown
98.6 Moist B N =)
255 END OF BOREHOLE AT 25.5m
UPON AUGER REFUSAL.
Piezometer installation consisls of
19mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m} ELEV. (m)
Oct.04/12 6.0 118.1
0Oct.09/12 10.7 1134
Nov.16/12  14.4 109.7
Nov.20/12 145 109.6
+3 x 3. Numbers refer to 1535
"7 Sensitivity 1. (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

a Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-09 10F4 METRIC
W.P. _ 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 220.5 E 327 525.1 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE _ Solid Stem Augers/NQ Coring _ - COMPILED BY __ AN
DATUM _Geodetic DATE 2012.09.19 - 2012.09.20 CHECKEDBY _ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y [RESISTANGE PLOT — e e ool o | revares
=2 o LT MOISTURE wr|l E &
51 o 9 ;5 b 20 40 60 80 100 CONTENT z o
Slg u £l z - wp w Wi 2 | GRAINSIZE
ELEV tla| & J|2a| @ |SHEAR STRENGTH kPa
DESCRIPTION El8 2| 232 = e DISTRIBUTION
DEPTH é = - > 8 o § O UNCONFINED + FIELD VANE Y (%)
sl z[g°| @ [ QucKTRIAXIAL x LABVANE WATER CONTENT (%)
124.0 m 20 40 60 80 100 20 40 60 kNm3 |GR sa s cL
00| ASPHALT:{150mm) 124
0.2
SAND and GRAVEL ] AS 5
Brown
Moist
12331 (FILL)
0.8
SAND
122.8 Compact X 1 88 14 123
2 Brown d
1. Wet
(FILL)
Silty CLAY, trace to some sand
Hard to Very Stiff 2| SS 38 D
Grey to Brown 2
Moist 122
3 S8 35 lo
121
s
4 Ss 25 D
A
#
/
# 120
1]
15| ss | 28 e i 0 8 34 58
119}
¢
118}
f 6| ss | 20 b
11
11
1]
117
/
%
//
f
5 7| 8ss | 17 b
116
1] 15—
1]
148 |ss| 3 H4 0 17 50 33
5%
e
2%
Continued Next P;
orinpgatiestiage +3 3. Numbers refer to 1535
¥ 1 (%) STRAIN AT FAILURE

Sensitivity
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ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-09 20F4 METRIC
W.P. _ 2365-09-01 LOCATION Glendale Avenue Overpass N 4777 220.5 E 327 525.1 ORIGINATED BY RK_
HWY 406 BOREHOLE TYPE Sclid Stem Augers/NQ Coring B COMPILED BY __ AN
DATUM _Geodstic __ DATE 2012.09.19-2012.09.20 CHECKED BY___ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT NATURAL o | remarcs
E 17:3 << PLASTIC MOISTURE LIQUID = T
5 n|l28] 8 20 40 60 80 100 ™M cowenr M| Z O 8
Slel w| Y12E] 3 T e wp w w | 54 [ cransize
ELEV. INT— =8| 2[25] & [srerm STRENGTH kPa L S ISTRIBUTION
DEPTH s3] ¢ S|338| £ |o UNCONFINED  + FIELD VANE y %)
sl = Z|g©| © |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
| Continued From Previous Page "u 20 40 B0 & 100 20 40 €0 kwm3 [GR sA sI cL
Wy 114 -
!
%%
§
f
4 St
%%
1o | ss | 32 °
% 113
i
¥l
%%
V]
111.9) / 12
12.2 Sandy SILT, trace gravel, some clay |
Dense to Very Dense 110! ss 35 °
Brown to Grey -
Moist 1
1. 1Mf—
1] 11| ss | 55 110 o 2 21 63 14
109.3 {]
14.8 Silty CLAY, trace gravel %
Hard 109‘
Brown to Grey
Moist
%%
1112| ss | 40 °
V]
1]
/ - —4
11
108 —]
?
13| ss | 81 107 ]
995
1]
1]
106}— -
1
H 14| ss | 95 A 0 0 70 30
H
%%
199
igd 105
V]
]
%

Continued Mext Page 20
+3 x 3. Numbers refer to 155
' Sensitivity 1 (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-09 30F4 METRIC
W.P. 2365-09-01 LOCATION ___Glendale Avenue Overpass N4 777 2205 E 327 525.1 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE _ Sclid Stem Augers/NQ Coring COMPILED BY __ AN
DATUM _Geodelic DATE 2012.09.19-2012.09.20 CHECKED BY LPG
DYNAMIC CONE PENETRATION
) SOIL PROFILE SAMPLES g ‘;‘ RESISTANCE PLOT& piasric | NATURAL v . REMARKS
T 2] MOISTURE ~ L
= | w|22| 3 20 40 60 80 100 |"™MT  Cconma M| £ O &
Slel ol 412l 2 e — wp w we | 58 | cransize
ELEV DESCRIPTION & uEJ o 21ls g 8 SHEAR STRENGTH kPa i Sy DISTRIBUTION
DEPTH é = “ > 8 o) § O UNCONFINED + FIELD VANE Y (%)
ez 2[E°| @ | QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
Silty CLAY, trace gravel 115 | sS 54 104 s o
Hard
Grey
Moist
103|
% 102]
[ 1]
L
4
Lt
v
L
1]
1116 | ss | 135 101 o
Lt
4
L+
H //
1]
V] 100
L1
19
L4
L4
i
L4
L+
H 99
g
19
&
4
I} 98
g
L
Auger refusal at 27.0m H
97.0 B 4 Fl
27.0  SHALE, fresh, fine grained, thinly o7 2 R
pedded. rgddish brown, occasional SCR=90%
limestone interbeds 3 RQD=50%
Rubble zone (25mm thick) at 27.0m UCS=22MPa
Limestone interbed (25mm) at 27.2 (Average)
and 27.5m 1 | RUN 7
96 )
Limestone interbed (50mm) at 28.1m
Limestone interbed (25mm) at 28.3m 5
RUN #2
1 TCR=95%
Limestone interbed (50mm) at 28.7m SCR=92%
7 RQD=63%
95 —= UCS=21MPa
(Average)
2 | RUN 0
} 2
Rubble zone (25mm thick} at 29.9m é 1
Continued Next Pags
AR ctBe +3 % 3. Numbers refer to 1535
' " Sensitivity 7o (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-09 40F 4 METRIC
W.P. 2365-09-01 _ LOCATION Glendale Avenue Overpass N4 777 220.5 E 327 525.1 ORIGINATED BY RK
HWY 406 N BOREHOLE TYPE__Solid Slem Augers/NQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE ~2012,09.19 - 2012.09.20 - CHECKED BY___ LPG
DYNAMIC CONE PENETRATION
= ' w |22 9 20 40 60 a0 100 | Gwer [ B &
a2g BlzEl z L, w w. | 34 | GrRAINSIZE
oy H 2 |g 5| & [SHEAR STRENGTH kPa =
233 DESCRIPTION (2] e | 2|28 & R DISTRIBUTION
DEPTH é s Z > 8 & § O UNCONFINED + FIELD VANE . Y %)
ez Z|Z°| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page ) « 20 40 8O 80 100 20 40 60 kNm3 |GR sA sI CL
40 = 54 —
301 END OF BOREHOLE AT 30.1m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.6m,
SAND TO 0.3m, CONCRETE TO 0.1m
AND ASPHALT COLD PATCH TO
SURFACE.
+3, %3, Numbers refer to @

15€b5
10

Sensitivity

(%) STRAIN AT FAILURE
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Ministry of
Trans;%naljon . -
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-10 10F3 METRIC
W.P. _ 2365-09-01 LOCATION Glendale Avenue Overpass N 4777 226.7 E 327 537.8 ORIGINATED BY ES
HWY 406 — BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN -
DATUM _Geodetic DATE 2012.10.05 - 2012.10.09 B CHECKED BY __ LPG
SOIL PROFILE SAMPLES | o w [BXNAMIC CONE FENETRATIGN
- W = PLASTIC :ggm; vovo | ':E REMARKS
= w|2g| 3 20 40 60 80 100 |"™M' conenr M7 58 &
21 g ulsg|l z ' = ' ' wp w we| 5% | cransizE
ilm| ¥ J]l25| @ |SHEAR STRENGTH kPa
ELEV DESCRIPTION 1Sl & | 21228 E ——— DISTRIBUTION
DEPTH é 5 |>__ > 8 é < O UNCONFINED + FIELD VANE Y (%)
== zlge G |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
123.9 L 20 40 60 80 100 20 40 60 kN/m3 |GR sA SI CL
00| ASPHALT:(210mm)
0.2 Gravelly SAND
Compact
Brown
Wet
(FILL)
123 o]
1 S8 15
122.6 4
1253 Clayey SILT, some sand
— =\ Stiff
15 Brown /;
(FILL) 2| 88 | 27
Silty CLAY, trace sand, trace gravel % 122
Very Stiff
Brown g
Moist
3| 8s | 23 + 1 2 8 39 51
A 121
1]
il 4| ss| 21 g
7
1]
120} =
L1
%%
%%
1]
5 SS 28 o
9% 119} .
[+
%%
[+
[+
¢ 118 —
f _
’
r 6 Ss 22
[+
L+
[+
[+
117
K
H
%
H
GX] 7| ss| 22 116 —d 0 8 44 48
%]
g%
[+
]
] 115 ——
] 8| ss| 2 °
114.0 .
| 11T 114
i Next Page
Caminied Nest oo +3 3. Numbers refer to 1535
X7 Sensitivity @ (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-10 20F3 METRIC
WP, 2365-09-01 - LOCATION Glendale Avenue Overpass N 4777 2267 E 327 537.8 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE _ Hollow Stem Augers - COMPILED BY AN
DATUM _Geodetic DATE 2012.10.05 - 2012.10.09 CHECKED BY LPG
SOIL PROFILE SAMPLES o “‘_t," [R)ngéMrfN%%NPESENETRAT|ON piasic | NATURAL Lauo - REMARKS
- - T TR e MOISTURE - I
= w|=3| & 20 40 60 80 100 L CONTENT w26 &
Slel o | 2|3E| 2 — wp w we| 58 | cransize
ELEV DESCRIPTION slel €| 2|2g| 2 [SHEARSTRENGTHKPa ' & DISTRIBUTION
DEPTH <13 F 5[38| £ |o UNCONFINED  + FIELD VANE Y %)
== z|g S| © |@ QUOCKTRAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page ) . ‘” 20 4 60 8 100 20 40 & knim3 [GR sA sI oL
9.9 Sandy SILT, some clay, lrace gravel | 'i, | I I | |
| Dense [ Je |
| Brown | |
Moisl ¥ |
(TILL) — . ! |
v i
9| ss | 48 113 i o
|
Sand and gravel seam (100mm) at |
| 111m |
K 112
4] M
4 |4 |
10| ss | 2 °
Reddish Brown e |
:‘I H
1. 111 -
414
|l
9.
[19111 | ss | a1 110 5
it
:!]' ' :
4 109 ~ —
& T — | |
o [ |
| ] .
[ {112 ss | 47 [ ol 2 21 62 15
Hlo | | |
[[1] 108 |
L !
11 |
| |
H o |
14" 107 s - T
Hatl13| ss | a9 °
11
Ll |
106.1| ;
17.8 Silty CLAY, trace gravel 106 =
Hard
Brown
Moist |
14| 8S | 66 (BEd| 0 0 61 39
105|- . =
e
I 104 L :
Continued Next Page 20
+3 % 3. Numbers refer o 1585
' Sensitivity Ja~ (%) STRAIN AT FAILURE
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Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No GD-NB-10 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 226.7 E 327 537.8 ___ ORIGINATED BY _ES
HWY 406 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.10.05 - 2012.10.09 o CHECKED BY __ LPG
SOIL PROFILE SAMPLES | o | w |RESITARGE PLOT o TION
W < PLASTIC sggR':{"E LiQuID E REMARKS
ul =
5 n|22| 8 20 40 60 80 100 ™M cowenr M SO 8
=& gl = . e — wp w wi| S % | GRAINSIZE
ELEV | o lm o Jl2ns Q SHEAR STRENGTH kPa
DESCRIPTION =l = & <|Z2Z = e DISTRIBUTION
DEPTH| é 5 “ > 8 o § O UNCONFINED + FIELD VANE Y (%)
5|z z|[Z©| © |e QUICKTRIAXIAL x LABVANE [ WATER CONTENT (%)
Continued From Previous Page o v 20 40 60 g0 100 20 40 60 kN/m3 |GR SA sl CL|
K
1%
1]
g
% 103
1
102.6 2 L
214 SAND, some silt, occasional shale - |15 88 | 110/ o
fragments 0.250
Very Dense
Reddish Brown 102
Moist ‘
101 —t
100 ——
99.6
24.4 SHALE, weathered, occasional 16 | SS | 100/ °
limestone fragments 0.150
99.1 Reddish Brown i . |
24.9 END OF BOREHOLE AT 24.9m
UPON AUGER REFUSAL.
WATER LEVEL AT 10.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 6.1m,
CUTTINGS AND HOLEPLUG TO
1.2m, CONCRETE TO 0.1m, THEN
ASPHALT TO SURFACE.
+3 % 3. Numbers refer to 1535
X7 gensitivity @S (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-11 10F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 184.5 E 327 505.7 ORIGINATED BY _ES
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.11.28 - 2012.11.30 __ CHECKEDBY___ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o H RESISTANCE PLOT NATURAL REMARKS
— )u_J » = & PLASTIC 0 me voun | 'i
= w23 3 20 40 60 80 100 '™ comenr MT| O &
aQlel L | 4l2E| 2 \ ' : ' ! wp w we| 54 | cransize
ELEV DESCRIPTION Sla| & 3|23 2 |SHEAR STRENGTH kPa o o DISTRIBUTION
DEPTH s 2| = >13 = < [o UNCONFINED ~ + FIELD VANE Y (%)
=1 z|[E©C| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
131.2 w 20 40 B0 80 100 20 40 60 wm3 ler sa s cL
o TOPSOIL:(50mm) 131 °
Sandy SILT, some clay, some gravel 1 GS
1306 Brown
. Moist
08| \(FILL) /
Silly CLAY, some sand, trace gravel
Stiff to Firm 1 SS 10 q
Brown 130
Moist
(FILL)
2 | 8s 7 o
129
3| Sss 8 o
128}
4 SS 8 P
FEFAl e on e e s on e o
38| Very stiff
5 S§S 17 o
127 2 23 49 28
6 S8 21 [}
126}
e e v
5.6
125
7| 88 7 d
TEED o o e 4
72| Very stiff 124
Dark Grey to Brown 8 SS 19 o
123}
| 122.3
8.8 Silty CLAY, some sand, trace gravel
Hard ;
Brown A 122}
Moist
o e | ss | a0
-
7
/]
Conti P
e et a0 +3 x 3. Numbers refer o 1535
X7 gensitivity $° (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-11 20F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 184,5 E 327 505.7 ORIGINATED BY ES
HWY _ 408 BOREHOLE TYPE__ Hollow Stem Augers o COMPILED BY __ AN B
DATUM _Geodelic DATE 2012.11.28 - 2012.11.30 CHECKED BY __ LPG
I
SOIL PROFILE SAMPLES | o w |REIATAL CONG PENETRATION . REMARKS
W o < pLASTIC o e vauo| E
= w |22 @ 20 40 60 80 100 "™ cowenr M| B8 &
Ol wl=2] z M : - : wp w w| 5 | cransize
Ty W S lae5| © |SHEAR STRENGTH kPa s
A DESCRIPTION = ¢ | 2|2 = —_—— DISTRIBUTION
DEPTH g 2|z >3 3 < | O UNCONFINED <+ FIELD VANE . Y %)
ez Z[EC| © |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 _40 60 kN/m 3 (GR SA _SI_&
Silty CLAY, trace sand r ?
Very Stiff ’ 12—
Brown L4
Moist A
/10 ss | 23 fe— 0 0 38 62
120
¢/
¢
%
1/
(]
¢ 119 .
I 1]
il 11| ss | 23 o
[
¢
9%
%%
y
] 118}
U
5
11
]
14 12| ss | 18 o
117 —
/]
1]
//
%
/
/1 116
13| 88 | 15 o
e 115 -
%%
f//
]
¥l
4] 88 | 1 1 0 5 40 55
H 14
’ i
1133 y
17.8 Silty CLAY, some sand, trace gravel g/
;/ery Stiff to Hard /} 13
rown ’/ N
Moist A4
TILL, /
(mith) é/ 15| 8 | 18 Hie 3 21 52 24
(14
L
{/
// 112
(1]
/7
/
%
A

Continued MNext Page

+

3

3.

Numbers refer to
Sensitivity

20
‘“1% 5 (%) STRAIN AT FAILURE



ONTMT4S 1221.GPJ 2012TEMPLATE{MTO).GDT 3/8/13

Transponaton T

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-11 30F4 METRIC
WP. 2365-09-01 ~_ LOCATION Glendale Avenue Overpass N4 777 184.5 E 327 505.7 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE_ Hallow Stern Augers - COMPILED BY __AN
DATUM _Geodetic DATE  2012.1128-2012.11.30 CHECKED BY___LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W
. - E o | 4 [RESSTANCEPLOT — e TR e | REMARKS
[ = w |22 9 20 40 60 80 100 |'™MT  Conwwr M| 58 &
=N wlzE| z : - E——y ' wp w wi| @8 | GrANSIZE
ELEV. DESCRIPTION Bla| & | Z|2g| 2 |SHEARSTRENGTHkKPa ey DISTRIBUTION
DEPTH 2 S|z 51358 < | O UNCONFINED  + FIELD VANE Y (%)
N z|[ZC| @ |e QUICKTRIAXIAL x LABVANE WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 190 < 40 60 knm3 |GR SA S CL
=== |7
5 11 =
V]
7
by
5/
14
/;V 110
?
A4 16| ss | 45 o
[
Py
o1 109}—
%
74
i
1%
e
195
9% 108}— -
g7
(]
o
i
#
(4
14
H 107
106.8 é
24.4 SILT, trace sand, trace grave! d
Very Dense 447| ss 79 g
Grey
Moist 4
(TILL)
g 106 —
4
e}
q
L
105 o
o 18| SS 89
| =|
4
104.2
27.0 Gravelly SAND beir
Very Dense oles 104f—
Reddish Brown el
Wet .3.':
sif 19| ss | 64 o
e 103
.:.’:
A
102.1 e
29.0 Sandy SILT, trace gravel 9 108
Very Dense 1lg20| ss | 79 < o
Reddish Brown -
Moist A
(TILL) 1
4
Continued Next P
s +3 % 9. Numbers refer to 1535
K70 Sensitivily &5 (%) STRAIN AT FAILURE
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Sensitivity

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-11 40F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 184.5 E 327 505.7 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodelic DATE 2012.11.28 - 2012.11.30 . CHECKED BY___ LPG
DYNAMIC CONE PENETRATION
w
=} 6 MOISTURE [E
= N EEIR: 20 40 60 80 100 LM conreny  MMT] 2 O &
2lEl W] Y13 3 T N wp w w | 3¢ | cransize
ELEV DESCRIPTION - g & 2: = % = SHEAR STRENGTH kPa —— e DISTRIBUTION
DEPTH g3 F > 8 & ¢ O UNCONFINED + FIELD VANE Y (%)
£z Z|[EC| © |® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page v 20 40 60 80 100 20 40 60 kwm3 |GR sA sI CL
Sandy SILT, trace gravel 9, 101
Very Dense 119
Reddish Brown :
Moist f
(TILL) 11121 ss | 109/ o
g 0.275
114
o 100 —
q.
v
14122 | ss | 105/ o
ik 0175 =
114
h 7
98.3 4
32.9 SHALE weathered
Reddish Brown 98 ===
97.6 73 SS | 100 = o
336/ END OF BOREHOLE AT 33.6m. 0.075
WATER LEVEL AT 12.5m UPON
COMPLETION.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotled screen. Piezometer
installed in adjacent shallow borehole.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Dec.10/12 8.4 122.8
3 Numbers refer to 2
X ‘535 (%) STRAIN AT FAILURE




Minislry of
Transportation . .

ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-12 10F 4 METRIC
W.P. _ 2365-09-01 LOCATION Glendale Avenue Overpass N 4777 1984 E 327 517.7 ORIGINATED BY _KMY
HWY 406 e o _ BOREHOLE TYPE__Hollow Stem Augers COMPILEDBY __ AN
DATUM _Geodelic DATE _ - 2012.11.12 - 2012.11.14 L CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROF|LE ] SAMPLES % ; RESISTANCE PLOT& asrc | MATURAL . — REMARKS
=2 6} umIT HOISTURE wr| E5 &
5 w | < é &» 20 40 60 80 100 CONTENT Z 0
= I T 2: z . : =i . wp w we| 54 | cramnsize
ELEV DESCRIPTION & 2|8 (8¢ 8 SHEAR STRENGTH kPa DISTRIBUTION
DEPTH é 5 }>_' > 8 % ; O UNCONFINED + FIELD VANE Y (%)
e = Z|gC| @ | QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
1316 o 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
Ogj% ASPHALT:(75mm) .
131.2 CONCRETE PR
0.4 SAND, some gravel
Compact 131
Light Brown
Moist
(FILL) 1 SS 23 <]
130
2 S8 18 o
129.5
21 SAND, medium grained, trace silt and
glay, trace gravel 3 82 15
ompact 3|ss| 13 o
Light Brown 129 (SI+CL)
Moist
(FILL)
4 SS 12 o
128
127.6
4.0 SAND, with grave!, trace silt and clay 5| ss | 43 °
Dense o Very Dense
Light Brown
Moist
(FILL) 127, e
6 SS 50/
[o]
0.100
7| ss | sof N
0100 . =
8 8s 64 © 32 5 17
125 {SI+CL)|
Compacl
9 SS 26 o
124.0 124
76| SiltyCLAY, trace sand % N
Very Stiff
Motlled Light Brown to Grey 1o ss %
Moist
122.9) = oo oo s i 123|
8.7 #
%
Hard :;
11| ss | 35 d
r 122 =
¥1
1

Continued Next Page 20
+3 % 3. Numbers refer o 1585
X7 Sensitivity $° (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transporiation
Ontario . l
THURBER
RECORD OF BOREHOLE No GD-NB-12 20F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 1984 E 327 517.7 ORIGINATED BY KMY
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodelic DATE _ 2012.11.12-2012.11.14 CHECKEDBY__ PG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
E 7 -y PLASTIC MOISTURE LiQuID - T
= N EFIR: 20 40 60 80 100 |'MT  comewr MT| SO &
g W wIzE| 2 e — 4 wp w w | 2% | GRANSIZE
ELEV DESCRIPTION 'fi- o | ® 2 25 g SHEAR STRENGTH kPa i & DISTRIBUTION
DEPTH s|13| ¢ 31238| £ |o unconFiNeD  + FIELD VANE Y %)
=2 z|[g° G |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page . 20 40 80 80 100 20 40 60 kNm3 |GR sA sI cL
Silly CLAY, trace sand
Very Stiff
Grey 14
Moist
121
12| SS 22 &) 0 6 42 52
//
;ﬁ 120
A
4
i
HAA 13| 88 21 ]
[+
195 119
[+
’
g
7
118
14| 8S | 20 d 1 0 2 41 57
117 —
]115| ss | 29 )
116}
%
%%
9%
11
%
1] -
1148 118
16.8 Silty CLAY, some sand o
Hard 0 6l ss | 22 ° 0 23 56 21
Grey ’/
Moist A
(TILY i
]
ﬁ/{ 114
')1/
V]
1711
%
2;; 17| ss | 30 113 S o
%
by
%
7]
1
i
56 112
§
1%
Continued Next Page 20
+3 3. Numbers refer to 15¢5
' . T (%) STRAIN AT FAILURE

Sensitivily



ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of o
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-12 30F 4 METRIC
WP, _ 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 198.4 E 327 517.7 _ ORIGINATED BY KMY
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers - COMPILED BY __ AN
DATUM Geodelic DATE 2012.11.12 - 2012.11.14 ) CHECKED BY____LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o T [ . REMARKS
— E » =z PLASTIC e voue | ']—:
5|« 1EE & 20 40 60 80 100 ™M cowew T Z O GRN: st
= z [ S S W—— I S—
ELEV (| & | 2[25| & [sHEARSTRENGTHKPa e v TS | oo
== Els| 5| 2 z| E
DEPTH DESCRIPTION s[3| £ | 3[38] £ [o unconFinep  + FIELDVANE y %)
el = z 2-39: O @ |e QuIcKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 80 !_30 100 20 40 80 kNm3 |GR sA sI CL
Silty CLAY, some sand iy
Hard /}
Grey . [
Moist 14
(TILL) ﬁ/ 111
/A
%
¥
V]
Ml
g 18| ss | 44 110 o 0 22 60 18
[
6]
1
9%
,"/ 109}
7
/9‘
]
y
% 108| -
ks
4
/
ig5
(] 1e| ss | &0 107 °
¢
"{/
ig%
[
af; 106 -
by i
14
’ }){/
4]
1 105
_IE;
i‘//
Flaf
s
1
%4
% 104
f§/ 20| ss | 52 o
i
7V
4%
H,
L
!
194
|¢5]
‘ 103}
j
¢
e
H:
o
g
H ,ii 102 -
411

Continued Next Page 20
+3 % 3. Numbers refer to 1585
"7 Sensitivity ¥ (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Sensitivity

Ministry of
Transportalion . l
Ontario THURBER
RECORD OF BOREHOLE No GD-NB-12 40F 4 METRIC
W.P. 2365-09-01 - LOCATION Glendale Avenue Overpass N4 777 198.4 E 327 517.7 ORIGINATED BY KMY
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodelic DATE 2012.11.12 - 2012.11.14 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o E RESISTANCE PLOT NATURAL REMARKS
] = PLASTIC LIQUID =
=2 & LT MOISTURE wr| E5
& A EFIR 20 40 60 80 100 CONTENT 0 &
Sle ulzZ| z ! L L ! wp w we| @2 | GRAINSIZE
ey ala w 2 2a 8 SHEAR STRENGTH kPa —_— DISTRIBUTION
DEPTH DESCRIPTION 13| £ | 5[38]| & [o unconrneD  + FIELDVANE . y %)
sl = z|g° G |e Quick TRIAXIAL x LABVANE | WATER CONTENT (%)
Conlinued From Previous Page u 20 40 60 80 100 20 40 60 kNm3 |GR sA SI CL
age | _ _
Silty CLAY, some sand s
Hard }
Grey ’,
Moist A 10
Ly 21| ss | sor 0
§ 0.100 °©
14
v
5]
iy ‘4 100
99.6 ’ ? *
32.0 END OF BOREHOLE AT 32.0m
UPON AUGER REFUSAL.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 1.2m, THEN
CONCRETE TO SURFACE.
3 3. Numbers refer to 2
UL ‘5$5 (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Trans;%nation . l
Ontario
THURBER
RECORD OF BOREHOLE No GD-NB-13 10F 3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 212.8 E 327 535.7 N ____ ORIGINATED BY RK
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers __ COMPILED BY __AN
DATUM _Geodetic P __ DATE 2012.09.24 - 2012.09.24 CHECKED BY LPG
SOIL PROFILE SAMPLES | o w [RYNAMIC GONE FENETRATION
T — w o, 2 PLASTIC ;OAITS%:LE voup | = REMARKS
5 %) g % 8 20 40 60 80 100 HMIT CONTENT Rl ) &
& w| 3|2E| 2 ' e wp w wo | 52 | oransize
ELEV DESCRIPTION Ele| & | 2[2g| 2 |SHEARSTRENGTHEKPa ———— DISTRIBUTION
DEPTH é 5 [ > 8 o < O UNCONFINED + FIELD VANE Y (%)
== z|g° G |e QuickTRIAXIAL x LABvANE | WATER CONTENT (%)
1242 o 20 40 60 80 100 20 40 60 wim3 lor sa s cL
— g? —._TOPSOIL: (100mm) ——
Silty CLAY, trace to some sand, trace 1 124 =
gravel, occasional shale fragments
Very Stiff
Brown i
Moist 1 -
99 °
123
A
‘A
3 q
Greyish Brown 122
H 4 i 0 4 40 56
4
121
5 h
g
1]
24 ] 47
4.1 i
Stiff ¢ 120
%%
¥l
6 o
[
7 119
A
2%
%%
18
7 o
Grey
r 1]
’
[+
1]
117
g
A
8 [«]
116
115.6
8.7 Silty CLAY, with sand, trace gravel T
Very Stiff 1 g
Greyish Brown 4 ?/
Moist 115
(TILL) e
§/ 9 o
14
.-jf
Continued Next Page 20
+3 3. Numbers refer to 1585
- Sensitivity @S (%) STRAIN AT FAILURE
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a Ministry of
Transporialion

Ontario THURBER
RECORD OF BOREHOLE No GD-NB-13 20F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 212.8 E 327 535.7 ORIGINATEDBY RK
HWY 406 - BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.09.24 - 2012.09.24 _ CHECKEDBY___LPG
DYNAMIC CONE PENETRATION
| ~ SOIL PROFILE SAMPLES | o ) Y |ReSTANCERLOT — e ol | RemaRks
MOISTURE
| 5 w|ZZ| 8 20 40 60 80 100 | Cwer | 5O &
gl . i EE z 4 L ! ! i wp w w | 38 | GRAINSIZE
ELEV sc N & ®| o (8¢ 8 SHEAR STRENGTH kPa s -, DISTRIBUTION
DEPTH DESCRIPTIO 513 | 5|338| 5 [o unconrmed  + FELDvANE Y )
e = Z[g°| § [e QuCKTRIAXIAL X LABVANE WATER CONTENT (%)
_ Continued From Previous Page L_U_ 20 40 60 80 100 20 40 60 kNim3 |GR SA I CL
Silty CLAY, with sand, trace gravel “‘}?‘?
Very Stiff f/} 114
Greyish Brown M ’/
Moist MA
(TILL) ]
149
’jm Ss o 3 24 47 26
7%
g 13 oo
L1
9 \ 4
£
7
; 112
ﬁ/ 11| 88 o
4}
/}
g% 1M -
/
171
%%
(4412 | ss o
§ 110 - -
g%
1095 2
14.8 Silty CLAY, some sand
Very Stiff to Hard
Grey
Moist 109f—
V]
1 13| SS [}
V]
1
108}
]
Vil 1a| ss ° 0 0 63 37
¥ 107
b 106
15| SS o
105 -
1

Continued Next Page

x 3. Numbers refer to
Sensilivity

20
‘5*1%5 (%) STRAIN AT FAILURE
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a Ministry of
Transporialion

Ontario

THURBER
RECORD OF BOREHOLE No GD-NB-13 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 212.8 E 327 535.7 ~___ ORIGINATED BY RK
HWY 406 BOREHOLE TYPE__Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.09.24 - 2012.09.24 CHECKED BY LPG
SOIL PROFILE SAMPLES x g EE%Q??N%%%ESENETRAT'ON piastic | NATURAL Lou - REMARKS
€2} MOISTURE I
= w22 8 20 40 6 80 100 |7 Gwer ™| 50 &
2l g wizgl z ' e ' wp w w | 34 | Gransize
EV &lm| ¥ J125| © |SHEAR STRENGTH kPa
EL DESCRIPTION =1l = & |2z = B DISTRIBUTION
DEPTH § 5 “ > 8 o] ;: O UNCONFINED + FIELD VANE Y (%)
sl < Z|ZC| @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40_ 60 8o 190 20 40 60 | kN{E“S GR SA SI CL
Silty CLAY, some sand 16 | SS 60 o 0 14 72 14
Hard 104
Grey 4
Maoist WA
%%
11
g
% 103
%
1
5/
¢ 102 =
17 | 8S o
/] 101
1]
1]
100}—
g
4
L
A
L4
"1 99
g
98.3 4ot cs
25.9 END OF BOREHOLE AT 25.9m
UPON AUGER REFUSAL.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.05m slotled screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV.(m)
Oct02/12 118 112.4
Oct.04/12 1.8 1124
Oct.09/12 118 112.4

+3,x3:

Numbers refer to
Sensitivity

20
‘535 (%) STRAIN AT FAILURE
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B Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No GD-NB-14 10F 2 METRIC
W.P. _ 2365-09-01 LOCATION Glendale Avenue Overpass M4 777 1915 E 327 517.4 - ORIGINATED BY KMY
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers } ___ COMPILEDBY __ AN .
DATUM _Geodelic DATE _ 2012.11.11 - 2012.11.11 CHECKED BY LPG
DYNAMIC CONE PENETRATION
IL PROFILE PLE w
SO E SAMPLES € 3 RESISTANCE PLOT& pasmic | NATURAL = REMARKS
=2 o LMT MOISTURE wr|] £ 5 &
= n | o » 20 40 60 80 100 CONTENT =z O
=i vizE| z L wp w we| 58 | cramsize
ELEV o e = 25 8 SHEAR STRENGTH kPa R DISTRIBUTION
DEPTH DESCRIPTION 13| £ | $[33]| & |o unconemneD  + FIELDVANE y o
sz Z|EC| @ |e® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
131.7 @ 20 40 60 80 100 20 40 60 wim3 lor sa 1 oL
B ASPHALT:(75mm) :
131.3]  CONCRETE:{250mm) -
04
SAND, with gravel
Dense to Loose 131
Medium Brown
Moist
(FILL) 1| ss | a7 o
130
2 SS 19 o
[+]
3 SS 6
129}
128.6
3.0 Silty SAND, trace clay
Loose
o
Reddish Brown 4ss 6
Moist
127.9 (FILL) 128 —-
3.8 Silty CLAY, some lo race sand
Very Stiff
18 b
Light Brown 5| ss 0 20 51 29
Moist
(FILL) =
127]
6 SS 23 o
7 S8 14 o
126 -
Firm 8 sS 5
125
9 SS 7 q
124.2
7.5 Silty CLAY, some lo trace sand
Stiff 124
Light Brown 10| SS 13 o 0 5 52 43
Moist
123,00 oo wenmapse e commme we
8.7 Hard g 1231
1]
;/
(A4 11| ss | 24 q
11
£ 122
Continued Next Page
Snled Nereg +3 3. Numbers refer to 1535
KT Sensitivity 5 (%) STRAIN AT FAILURE
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Ministry of
Trans&nau’on . l
Onlario THURBER
RECORD OF BOREHOLE No GD-NB-14 20F2 METRIC
W.P.  2365-09-01 = ~ LOCATION Glendale Avenue Overpass N4 777 191.5 E 327 517.4 ORIGINATED BY KMY
HWY 406 o BOREHOLE TYPE__ Hollow Stem Augers _ COMPILED BY __AN
DATUM _Geodelic DATE 2012.11.11 - 2012.11.11 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT& NATURAL - REMARKS
— S— - - E 7 8 PLASTIC MOISTURE LI?:"? - I
= o |25 3 20 40 60 80 100 L CONTENT Ll RO &
Slg ulsel z (ot et wp w wo| 2% | GRansize
ELEV Sla| & | Z|2a| Q |SHEARSTRENGTHkPa e ey DISTRIBUTION
DESCRIPTION =12 > < z| =
DEPTH gla] 7 >|33| < |o UNCONFINED  + FIELD VANE o
2 = (28| z WATER CONTENT (%) | ¥ (%)
= z|g @ | ® QUICKTRIAXIAL X LABVANE o
Continued From Previous Page — _"u 20 40 60 80 100 20 40 6(_)_ - l_(N/ﬂ3 GR SA SI CL
V
Silty CLAY, trace sand
Very Siiff ;
Grey
Moist !
¢
121
12| 88 | 23 p— 0 0 40 60
| 1204 V] -
1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND DRY UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 0.6m, CONCRETE TO
0.2m, THEN ASPHALT COLD PATCH
TO SURFACE.
3 3.  Numbers refer lo 2
X '5‘35 (%) STRAIN AT FAILURE

Sensitivity
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Sensilivily

Ministry of
Trans{))(')rtation l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-01 10F 2 METRIC
W.P.  236509-01 LOCATION Glendale Avenue Overpass N 4 777 2632 E 327 492.0 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE__Solid Stem Augers } COMPILED BY __ AN
DATUM Geodetic DATE 2012.11.16 - 2012.11.16  CHECKEDBY_ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g g RESISTANCEPLOT — s NATURAL E REMARKS
MOISTURE
5 wl|2E| 3 20 40 60 80 100 | uer | 2O &
2 41zE| z TS wp w w| 5% | oramsize
ELEV - e 2 25 g SHEAR STRENGTH kPa . = b
DEPTH DESCRIPTION S13| 7| 5|38| 5 [o unconrmneD  + FiELD vaNE y %)
=2 Z|EC| T |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
1308 w 20 40 60 80 100 20 40 60 kNim3 |GR SA SI CL
00| ASPHALT:(150mm} ! 130 —
0.2 . &
1296| ~ CONCRETE:(300mm) I
0.5 SAND, some gravel, trace silt
120.2 Very Dense
2 Brown 1| ss | 100 e
09|\ Moist
0.075 129
128.8 (FILL)
12 Clayey SILT, some sand
Hard
Brown
Moist
(FIII_L) 2] 88 | 43 ° 13 48 39
Concrete layer (225mm) at 1.0m 128 (S1+CL)
127.8 SAND, some gravel, some silt, trace
23 clay, occasional cobbles
gf;;: 3|ss| 17 o
Moist
(FILL)
SAND, some gravel, trace silt 127 -
Compact 4 ss 20 o
Brown
Moist
(FILL)
Occasional cobbles
5| ss | 13 126 5
6 SS 14 o
125 —
124]
7 88 19 [}
122.9 123
72 Silty CLAY, trace sand, trace gravel TAA
Very Stiff to Hard
Brown
Moist
8 SS 15
122
¢
¢
¢
I
g
121
9 S§§ 63 e
1
¥
4|
ConthuBciNed Frge +3 x 3. Mumbers refer to 15@5
' ! 10 (%) STRAIN AT FAILURE
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Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-01 20F2 METRIC
WP, _ 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 2632 E 327 492.0 ORIGINATED BY _ES
HWY 406 BOREHOLE TYPE_ Saiid Stem Augers - COMPILED BY _ AN
DATUM _Geodstic DATE 2012.11.16 - 2012.11.16 _ CHECKEDBY___LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE | SAMPLES |« " Y [ReSSTANCERLOT — e MTRAL £ | REMARKS
MOISTURE
E w|22| 8 20 40 60 80 100 | Giew [ 50 &
2lel L | 8(zE| 2 e wp w we | 58 | cransizE
ELEV DESCRIPTION = 2| g 2|22 Q |SHEAR STRENGTH kPa i = DISTRIBUTION
DEPTH s[3| £ | 5[38] £ [o unconFneD  + FIELDVANE y %)
sl Z|E°| @ |e® QuCKTRIAXIAL x LABVANE [ WATER CONTENT (%)
Continued From Previous Page . “ 20 40 60 & 100 20 40 60 km3 [GR SA sI CL
11 120
¥
|
L S
¥
%%
¥l
10| ss | 32 i 0
! 8 5 41 54
118.8
1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 7.6m,
CUTTINGS AND HOLEPLUG TO
2.4m, CONCRETE TO 0.15m, THEN
ASPHALT COLD PATCH TO
SURFACE.
3 3. Numbers refer to 2
X sensilivily ‘5%5 (%) STRAIN AT FAILURE
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Sensitivily 10

Ministry of
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-02 10F 3 METRIC
W.pP. 2365-09-01 LOCATION Glendale Avenue Overpass N4 7772344 E 327 4726 ORIGINATED BY KMY
HWY 406 B BOREHOLE TYPE__Hollow Stem Augers COMPILEDBY __ AN
DATUM _Geodetic DATE 2012.09.05 - 2012.09.05 o CHECKED BY LPG
SOIL PROFILE SAMPLES | o w | RN ARCE POt T RATION .
T W < PLASTIC MC;TST';‘:E LIQUID }i REMARKS
E n |22 8 20 40 60 80 100 [“7  ower | B0 &
9 5 ujj = = = I i) _u} B N wp w wi 5 % GRAIN SIZE
Lla| ¥ J]125| © |SHEAR STRENGTH kPa
ELEY DESCRIPTION == & <|Z2z = ¢ < 1 DISTRIBUTION
DEPTH 3|13| F 5 [3 8| £ |o UNCONFINED  + FIELD VANE y %)
== zZ|Z©| L |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1238 © w 20 40 60 80 100 20 4IO 60 kN/m 3 GR SA SI CL
00/ ToOPSOIL W
1234 1 S8s 9 P
03 SAND, trace gravel
Loose
Brown to Reddish Brown
Moist & 123
2| ss| 7 o
122.5 z
13 Silty CLAY, trace sand '{/
Very Stiff to Stiff V]
Brown %
Moisl 11 3 | ss 19 122
¥
4| ss | 17 o
s 121
g
5| 8s | 13 fe—— 0 2 52 48
120
1]
1gp—oA——
6 SS 1 q
Grey
11
"1 1
5.6 Firm 118 — — ]
v
¥l
! 78| 6 B— 0 9 46 45
f +
4l 117
199
Z
(A
g 116
s | ss | & °
f +
¥l
1
iy -+
[+
115
7
[+
g
]
9 SS 8 o
2
iy = 114
tinued Next P
Lmliued Next Page +3 x?3. Numbers refer to 1535

(%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTQO).GDT 3/8/13

Minislry of
Trans;%rtation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-02 20F3 METRIC
W.P. _ 2365-09-01 LOCATION Glendale Avenue Qverpass N4 777 2344 E 327 472.6 _ ORIGINATED BY _KMY
HWY 406 BOREHOLE TYPE_ Hollow Stam Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.09.05 - 2012.09.05 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE PLOT NATURAL
[T < PLASTIC 0 e vouo | ':I_: REMARKS
sl o |28 3 20 40 60 80 100 [T o T 5O &
Slg gz E| z bt L1 wp w we| 2% [ oransize
ELEV o o E 2 [=] lal [} SHEAR STRENGTH kPa DISTRIBUTION
DESCRIPTION =2 = L|5z| & ¢ "
DEPTH é =) - > 8 & ;: O UNCONFINED + FIELD VANE Y (%)
= Z|E©| © |e® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kNim3 |GR SA SI CL
¥
113.6
10.2 Silty CLAY, with sand, trace gravel 1]
Very Stiff to Hard /¢
Brown AN
Moist A 113; S
(TiLL) §/ 10| ss °
14
1
’5; 112
27
r//
?/E 11| 88 © 4 27 45 24
/ m -
99
L]
o
4]
Fl
& 110 -
]
14 12| ss °
7
1]
6
v
/}/ 109
%
'ﬁ/
195
/{( 13| SS o 2 22 53 23
108|
by
//i;
L)
[l
i ,/« 107 -
[+
' P 14| ss
Occasional cobbles A o
o
%
’-t/ 106 -
t
/
/4 d
1’{ 15| 8S
104.9 / 105}— P
18.9 Sandy SILT, some clay, trace gravel g
Dense to Very Dense 114 °
Grey .
Moist j| 16| ss o
(TILL) :
A
| 104 =
o
Continued Next Page 43 %3, Numbers refer to 15235
X7 Sensilivity @ (%) STRAIN AT FAILURE
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ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-02 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 234.4 E 327 472.6 ORIGINATED BY _KMY )
HWY 406 BOREHOLE TYPE_ Hallow Stem Augers i § - COMPILED BY __ AN _
DATUM _Geodetic DATE 2012.09.05 - 2012.09.05 ) _CHECKEDBY___LPG
SOIL PROFILE SAMPLES | o W |QENAMIC CONE CENETRATION
[T F plastic  NATURAL LIoUID ':I_: REMARKS
5 w23 8 20 40 e 80 100 "™ ouewr | ES &
=N A wlzgl 2 : ! ! : ] wp w we| 28 | cramsize
ELEV DESGRIPTION & 2| g 2 2 S g SHEAR STRENGTH kPa I S DISTRIBUTION
DEPTH A E P S [3&| £ |o UNCONFINED  + FIELD VANE Y (%)
=1z 2[E°| @ |® QUICKTRIAXAL x LABVANE [ WATER CONTENT (%)
Continued From Previous Page v 20 40 60 & 100 20 40 &0 knm3 |GR sA SI CL
Sandy SILT, some clay, irace gravel 91117 | ss 50
Very Dense 11 °©
Grey |
Moist Ry
(TILL) ]
9 103 L
114
{7
1ld18| ss | &7 o 2 21 62 15
1 102
e
9.
.‘:
I
1] 101
3
114
1%
a.
11 100 |
v
114 19| ss
I o
1. 99
__98.7 - 9120 2 —
25.0 END OF BOREHOLE AT 25.0m

UPON AUGER REFUSAL.

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

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

Sep.17/12 105 1133
Sep.18/12 10.5 113.3
Sep.25/12 10.7 11341

3 3. Numbers refer to Py
X Sensitivity ‘“1%5 (%) STRAIN AT FAILURE
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Q Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No GD-SB-03 10F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 248.5 E 327 492.0 ORIGINATED BY KMY/ES
HWY 406 L BOREHOLE TYPE__ Hollow Stem Augers B COMPILED BY __ AN
DATUM _Geodetic DATE 2012.11.15-2012.11.19 CHECKED BY ____ LPG =
DYMNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL
—— = —j W, | PLASTIC Liouin = REMARKS
= 2zl 9 80 100 LmT MOISTURE wr| E 6 &
5 al$8| 2 20 40 80 8 : CONTENT 50
2| & Y1ZE| z — wp w w | 32 | cransize
ELEV DESCRIP & o | & 3 25 8 SHEAR STRENGTH kPa g DISTRIBUTION
DEPTH SCRIPTION S13| 2| /38| & |o unconrmed  + FIELDVANE y %)
I z|gC| § |e auckTRiaxiL x LABVANE | WATER CONTENT (%)
130.4 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
00| ASPHALT:(150mm) !
02| CONCRETE 4
130.0 i 130
05 SAND, some gravel
Compact
Brown
Moist
(FILL) 1 88 10 b
129}
2 SS 10 P
128.1
23 Clayey SILT, some sand, race gravel 128l
Stiff to Very Stiff 3| ss 15 °
Brown
Moist
(FILL)
4 SS 8 o
127
5 SS 12 o
126
6 SS 21
12:'2 _____________ 7 sS 16 125)— —
- Sand Seams ° 0 86 14
1245 (S+CL)
5.9
8| ss | 19 124 b
123 -
9 Ss 5 q
122
1213 -
L
9.1 Silty CLAY, trace sand
Very Stiff to Hard 10| ss 44 121
Brown %5
Moist
Continued Next P;
il +3 3. Numbers refer to 1535
"7 7 Sensitivity 5 (%) STRAIN AT FAILURE
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Sensitivity

1595 (%) STRAIN AT FAILURE

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-03 20F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 248.5 E 327 4920 ORIGINATED BY KMY/ES
HWY _ 406 = BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodelic DATE 2012.11.15 - 2012.11.19 CHECKED BY LPG
DYNAMIC CONE PENETRATION
'SOILPROFILE | SAMPLES @ 4 |ReSISTANCE PLOT astic | NATURAL = | REMARKS
= 2 21 o LM MOISTURE wr| E (:5 &
n Fe) 7] 20 40 60 80 100 CONTENT z O
=N g41zEl z el . wp w we| 5% | cransize
Elm| & 2 19a| © |SHEAR STRENGTH kPa
_ELEV. DESCRIPTION o I 2lz2| & ey DISTRIBUTION
DEPTH § s Z > 8 o) ; O UNCONFINED + FIELD VANE . Y (%)
= 2 |E°| © |e® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page o L) w _?0 40 60 80 100 20 40 60 kNm3 |GR sA SI cL
Silty CLAY, trace sand 111
Very Stiff to Hard ?
Brown
Moist 2 129
1
11| S8 35 © 0 2 31 67
¢
W 119
%%
12] 85 | 26 118 G
4
9%
%
#
70
9 17
//
13 88 | 19 | 0 0 41 59
% 16—
¥l
1%
199
115.2 H /]
15.2 Silty CLAY, some sand, trace gravel He e
Stiff to Hard ] b
o
Brown to Reddish Brown H r"‘ 141} 83 "
Moist
(TILL) e /
09
<14
) 114 T
1%
]
19 4
15| SS 38 3 17 51 2
A 9
11
1 113
/?'2
)
11
2 112)——
Sand layer (200 mm) 4] 16| ss | 30
§ ° 4 23 50 23
o
%
A4
i 111 -
5
g%
/V
Continued Next Page 43 53, Numbers referto 20




Ministry of
Trans;%rtatjon . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-03 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 248.5 E 327 492.0 ORIGINATED BY KMY/ES
HWY 406 - BOREHOLE TYPE_ Holiow Stem Augers - COMPILEDBY AN
DATUM _Geodetic DATE 2012.11.15-2012.11.19 CHECKED BY LPG
SOIL PROFILE SAMPLES | o | w [RrNAMIG GONE SENETRATION
we,| 2 pLastic [ NATURAL LiQuiD & REMARKS
5 <Z| 2 20 40 6 8 00 |M Coer | 50 &
o] elzel 2 ) A ! ! 0 CONTENT z8
2l& | S5[ZE| 3 [ wp w w | 5% | cransize
ELEV DESCRIPTION ?_— 8| ¢ 2|23 g SHEAR STRENGTH kPa R — DISTRIBUTION
DEPTH SIS ~ > 8 g < O UNCONFINED + FIELD VANE o Y (%)
== Z[E©C| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page i w 3 20 40 60 80 100 20 40 80 kN/m3 |GR SA sI CL
(1
%
%5 \vd
ﬂ,/ =< 110
1%
§/
193
L]
¢
L] 109
1]
é 17| ss | a3 °
£
%
?/f
] 108
79
1]
5]
114
4]
] 107
&
g
A
)
&
106.0 § .
244|  Gravelly SAND s 108 -
1057 Very Dense i] 18| ss | 100
24.7] '\ Reddish Brown M 0.200 °
Moist LA
Clayey SILT, some sand, {race
gravel, occasional cobbles
Hard 4 5 -
105
104.8 Reddish Brown al
258, Sandy SILT, trace gravel ’
Very Dense
Reddish Brown
Moist 19| SS | 106/ o
ARRs]
104
o
2
™
5 - 103}—
% 1027 20 | SS | 105/ o
£| 277|  END OF BOREHOLE AT 27.7m, phals
w BOREHOLE OPEN AND WATER
E LEVEL AT 20.4m UPON
% COMPLETION.
] BOREHOLE BACKFILLED WITH
8 BENTONITE HOLEPLUG AND
5 CUTTINGS TO 7.6m, BENTONITE
2 HOLEPLUG TO 0.6m, CONCRETE
9] TO 0.2m THEN ASPHALT TO
S SURFACE.
q
0
<t
=
=
3
(]
3 3. Numbers refer lo 2
X ‘5$0’5 (%) STRAIN AT FAILURE

Sensitivity
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Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-04 10F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 254.2 E 327 502.8 ORIGINATED BY _ES
HWY 408 BOREHOLE TYPE_ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.12.05 - 2012.12.07 ~ CHECKEDBY__ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES n: W |RESISTANCE PLOT NATURAL - REMARKS
w W -4 PLASTIC MOISTURE LIQUID - T
= [ 3| 3 20 40 60 80 100 WIT ovenr M S O &
28| w| 5|55 3 [srearstrencTree | SR vl T | CRamsize
3834 DESCRIPTION -8 & 2|1z28| £ a —1 DISTRIBUTION
DEPTH é 5 - > 8 & ; O UNCONFINED + FIELD VANE Y (%)
== Z[EC| @ |e QUCKTRAXIAL X LABVANE WATER CONTENT (%)
130.2 w 20 40 60 80 100 20 40 60 «kN/m 3 GR SA S| CL
0.0 . ] vy g :
i TOPSOIL: (75mm) . "' 130
Clayey SILT, some sand, trace SS 12 'l':! g
gravel, occasional cobbles, mixed with Yy’
rools and rootlets Yo'
Stiff Yy
Dark Brown
(FILL)
129} -
Wt oo o e e o
1.5 Clayey SILT, some sand, trace gravel
Stiff
Grey
(FILL)
1281 -
127 ——
Brown/Grey to Brown 0
126 —
125
124
]
123
122.5
7.6 Silty CLAY, trace sand
Stiff o Very Stiff °
Moltled Brown/Grey % S8 0 3 43 54
Moist 122 = SRR (—
1]
/f 121 ~
%
SS o
%%
]
%
g
Continued Next Page 20
+3 x 3. Numbers refer to 155
X7 Sensitivity P (%) STRAIN AT FAILURE
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Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No GD-SB-04 20F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 254.2 E 327 502.8 ORIGINATED BY ES
HWY 408 BOREHOLE TYPE__Hollow Stem Augers COMPILEDBY __ AN
DATUM _Geodelic DATE 2012.12.05 - 2012.12.07 - CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES . w  |RESISTANCE PLOT ATURAL REMARKS
E » z & PLASTIC 0 e vauo| ']—:
£ w25 @ 20 40 60 80 100 [T conmwr MT| 5O &
218 w wlzE| 2 X . L wp w wo| O % | GRANSIZE
ELEV DESCRIPTION & al| o 2 25 ,(:) SHEAR STRENGTH kPa DISTRIBUTION
DEPTH s S|z > |3 8| £ |o UNCONFINED ~ + FIELD VANE Y (%)
=1z z|E°| G |e QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page . 20 .40 60 80 100 20 40 60 kwm3 |GR sA SI CL
Silty CLAY, trace sand 12
Stiff to Very Stiff ! 0
Mottled Brown/Grey %
Moisl 11
4
[}
[k
7
e | ss o
7
119
% 118}
9 | ss fe—— 0 5 42 53
g
11
[l 17
4
4
’
%%
116}
%%
11
115 -
oyl o ss } 1 0 0 43 57
&
&
V] /] 114
&
%
11
11
s a
1 113 -T
W
¥1
111.9 12
18.3 ClayeySILT, some sand, trace gravel |4
Very Stiff b °
Mottled Brown/Grey 1 ¥ ny|ss
Moist .6
(TILL)
5g)
e 111
L1
I
Eg
110.2 K

Continued Next Page

3.

Numbers refer to
Sensitivily

20
‘5‘1%5 (%) STRAIN AT FAILURE
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Ministry of
Trans;%rlation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-04 30F4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 254.2 E 327 502.8 ~__ ORIGINATED BY _ES
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers - COMPILED BY AN
DATUM _Geodatic DATE 2012.12.05-2012.12.07 CHECKED BY LPG
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES 5 ; RESISTANCE PLOT e NAURAL - REMARKS
@0 MOISTURE I
= 0|2 Z| & 20 40 60 80 100 LT pavb- T I &
2(sl w | Y(2E] 2 el we w w [ 5% | cransize
ELEV DESCRIPTION & o a 2 25 'C:> SHEAR STRENGTH kPa DISTRIBUTION
DEPTH s3] £ | 3[38| £ |o UNCONFINED ~ + FIELDVANE Y %)
El e zlg© 2 |e auick TRIAXIAL x LABvANE | WATER CONTENT (%)
Continued From Previous Page o u 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
20.0 Silly CLAY, some sand, race gravel ] 110 B
Hard ’/ﬁ
Mottled Brown/Grey p ,/
Moist ?f
TILL g
(TILL) §/
14
’
')V 109
L]
12| ss | a4 ° 5 22 55 18
B
Py
911 108
14
¢
4
i
Flal
L4
g
A
:ZEV 107
V/§
,'-i/
A
99
106
105.8
244 Sandy GRAVEL °
© [
Very Dense . |13 ss 57
105.3! Reddish Brown ‘9
249 et ';7 °
Silty CLAY, some sand, trace gravel 1] 105
Hard Ly i
Reddish Brown /:/
(TILL) é
L]
L1
15y
104
]
4
4
I
¢ ¢ 103}—
1]
’)}r o
?
: § 14 | S8 | 107/
i 0275}
A
L+
el 102 —
f//
%
101.5 A:ﬁ
28.7 Sandy SILT, trace gravel q |
Very Dense 114
Reddish Brown .
Moist P15 | ss | 106 101 =
(TILL) 1
4
1714
B
Continued Next P.
ontinued Fext Fage +3 % 3. Numbers refer to 15$5
X7 Sensitivity $° (%) STRAIN AT FAILURE
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a Ministry of
Transportalion

Ontario

Sensitivity

THURBER
RECORD OF BOREHOLE No GD-SB-04 40F4 METRIC
W.P. 2365-09-01 — LOCATION Glendale Avenue Overpass N4 777 254.2 £ 327 502.8 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __AN
DATUM _Geodetic DATE 2012.12.05 - 2012,12.07 B CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE _"SA:MP_LES |z ;:]J RESISTANCE pLOT< pne | NATURAL oo - REMARKS
=2 o LT MOISTURE wr| 5 &
5 w|<8| @ 20 40 60 80 100 CONTENT Y]
215 W 5 EE z : . : i wp w we| 24 | GRaNsizE
ELEV DESCRIPTION & nE: & 212 g g SHEAR STRENGTH kPa e o o oo DISTRIBUTION
DEPTH é =) “ > 8 o § O UNCONFINED + FIELD VANE Y (%)
|z z[E°| @ |e quckTRAXAL x LaBvaNe | WATER CONTENT (%)
Continued From Previous Page : . 20 40 60 8 100 20 40 60 k\m3 |GR SA sI CL
1- 100 -
R
90.4 16 | SS | 108/ °
b 0.250 o
i SHALE weathered, occasional
30.9 limestone fragments
Maist
END OF BOREHOLE AT 30.9m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
Dec.10/12 83 121.9
3 3. Numbers refer to 2
X ‘5‘35 (%) STRAIN AT FAILURE
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Ministry of
Transporiation

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-05 10F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4777 215.3 E 327 4754 ORIGINATED BY KMY
HWY 406 BOREHOLE TYPE_ Hallow Stem Augers - - COMPILED BY __ AN
DATUM _Geodelic DATE 2012.09.11 - 2012.09.11 - CHECKED BY___LPG
SOIL PROFILE SAMPLES | o w  |BYNAMIC GONE BENETRATION . REMARKS
w o =z PLASTIC \ TuRE teuo | ':E
= w|2E| 3 20 40 60 80 100 ["™M  conew M| 3O &
2l& el z : : : . L wp w we| 5% [ cransize
[ 2125 © |SHEAR STRENGTH kPa
ELEY DESCRIPTION sl & 2|2 = o DISTRIBUTION
DEPTH A b 5138 < [0 UNCONFINED  + FIELD VANE Y %)
=z Z|2O| © |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
1242 © w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI CL
0.0 . i
1099  ASPHALT:(250mm) o ) N
0.3 SAND, some gravel
Reddish Brown
Moist
1239 (ALY o
g (o]
0.9 Silty CLAY 11 1
Stiff to Very Stiff 4 123}——+
Mottled Brown/Grey %
Moist
¢
/K .
11
1] 122
3 qF— 0 0 49 51
/
1
! 121
¥
1K
1]
9%
b
9%
¢
1%
1] 120
#
¢
1 5 o
#
119 ==
1%
1]
%
¢
%
1]
(416 | ss | 19 b
r
I
i
f 7| 8s | 16 3
K
1 116
1]
¥
1%
y
1
I
11
I}
H 115
8| ss | 18 )

Continued Next Page

Numbers refer to 2

Sensitivity

‘5‘1%5 (%) STRAIN AT FAILURE
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Ministry of
Transportation . .

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-05 20F3 METRIC
W.P. 2365-09-01 ) _____ LOCATION Glendale Avenue Overpass N 4 777 215.3 E 327 4754 ORIGINATED BY _KMY
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers e COMPILED BY __AN
DATUM _Geodetic DATE 2012.09.11 - 2012.09.11 i CHECKEDBY__ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL REMARKS
E @ = & PLASTIC 0 ime vauo | IJ—:
5 wl|=8| B 20 40 60 80 100 ME conten MMTH 5 O &
Sy wlizz=l z ' ! L, w we| 3% | cransize
ELEV Bla| & | (28| 2 |SHEARSTRENGTHKPa L S DISTRIBUTION
DEPTH DESCRIPTION S13| & | 5|33| £ |o UNCONFINED  + FIELD VANE Y %)
sl< z|g° @ |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 80 100 20 40 00 k\m3 |GR SA sI CL
% 114 -
9| ss | 26 °
i 113
4
¥l / |
4
H
199
1120 — .. -f 112
12.2 Silty CLAY, some sand, trace gravel, :(;/
occasional cobbles
Very Stiff to Hard 1101 88 | 20 ° 120 54 25
Grey 14
TILL, g
(TILL) § d
f"" 1M 2
4
|1
%%
11| ss | 30 o
f 110
V1
P11
g%
15
4
194
]
9% 109
tde 3
99 Rt
12| 88 33 4 o
}'1/
7y
g { 108 —
)
%
:/’A
7 .
14 13| ss T A e o
§ e 107 =
%
%
s
L
%
(i
106} —
Vi ——1—
74 _
6 12| ss | a8 [ || d-H 0 1 62 27
1 1
1A
¥l
7
1 105f—
(el
i
7t
i5d
/4/

Continued Nex! Page 20
+3 3. Numbers refer to 1585
. Sensitivity 7 (%) STRAIN AT FAILURE
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Ministry of
Trans;%rlalion . .
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-05 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 2153 E 327 475.4 ____ ORIGINATED BY _KMY
HWY 406 BOREHOLE TYPE_ Holigw Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.09.11-2012.0911 CHECKED BY LPG
_ ~ SOIL PROFILE _SAMPLES | o w (R GRS T RATION e o ol & | ReMaRcs
- 'E %’ Z() LMIT MOISTURE war| E é &
n & 7] 20 40 60 80 100 CONTENT Z O
Slg WIZEl z b1 : wp w we [ 3B | Gransize
ol W o|l25| © [|SHEAR STRENGTH kPa
ELEV. DESCRIPTION el ¢ FHEL B —_— DISTRIBUTION
DEPTH § 5 [ > 8 o § O UNCONFINED + FIELD VANE . Y (%)
sl = Z|E°| U |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page - | T 20 40 60 80 100 20 40 60 kN/m3 |GR sA st cL
1711 15 o
il 104}
19
¥l f’
#
s
r’§?/
14
102.8 7] 103
213 SAND, trace gravel, frace silt, trace
clay
Compact to Very Dense
Grey |
102]
16| SS 101 - 4 80 16
(SKCL)
100
99 1
17| SS °
98
97.8 L o
26.4 END OF BOREHOLE AT 26.4m
UPON AUGER REFUSAL.
Piezometer insiallation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Sep.17/12 1341 1111
Sep.18/12 12.0 112.2
Sep.25/12 11.9 112.3
Oct.09/12 11.8 1124
Nov.16/12 7.0 117.2
Nov.20/12 6.9 117.3
3 3. Numbers refer to 2
X Sensitvity ‘5%” (%) STRAIN AT FAILURE




Ministry of R
Transporlation . l

ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-06 10F4 METRIC
W.P, 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 220.2 E 327 485.6 _ ORIGINATED BY RK
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers/Tricone/NX Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2012.09.17 - 2012.09.17 o CHECKED BY___ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESSTANCERLOT — . | remares
E [2] s E"A;?,“c MOISTURE “S:'l? ~ T &
= nl|l<8| & 20 40 60 80 100 CONTENT Z0
Slg w2l z bttt w we| 38 | cransize
o R 312 5| & [SHEAR STRENGTH kPa
ELEV DESCRIPTION = & -l I = ——— DISTRIBUTION
DEPTH 131 7| 5128 T |O UNCONFINED  + FIELD VANE ! v %)
5= Z|EC| @ |® QUCKTRAXAL x LABVANE | WATER CONTENT (%)
124.1 i 20 40 60 80 100 20 40 60 ki3 |Gr sa s cL
00| ASPHALT:(150mm) ] 1| As ) 5
02 .
’ SAND and GRAVEL
Reddish Brown
Moist
(FILL)
123.2
0.9 Silty CLAY, trace sand 1] ss | 11 5
Stiff to Hard 123
Grey to Brown %
Moist //
1]
i]2|ss| 15 b
9
A 122
/ e —
A4 3| ss | b
%
121 =
I 4 | 88 23 o 0 4 38 58
1
19
L4 b
195
[
¢ 120
]
#
ss | 18 o
B
119
11
/
/
1]
118
f 6| ss | 20 b
¢
117
7] 8s| 15 o
V]
1% 11§
L1 P
v
v
9%
9%
%%
%%
I
H 15
8| ss | 22 o
i
¢
Continued Mext P:
ontinued et Fage +3 %3, Numbers refer to 2

Sensilivity '5$5 (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Trans;%rlaljon . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-06 20F4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 220.2 E 327 485.6 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers/Tricone/NX Coring } COMPILED BY __ AN _
DATUM _Geodetic DATE 2012.09.17 - 2012.09.17 - CHECKED BY_ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P W IRESISTANCE PLOT NATURAL - REMARKS
E.J [42] 5 :&?ﬂc MOISTURE “3:‘:[; ~ L &
= n |28 @ 20 40 60 80 100 CONTENT 0
2| & ul=gE| z Bt _{ wp w wo| 5% | cransize
ELEV Lo & 2 95| @ |SHEAR STRENGTH kPa A S DISTRIBUTION
DEPTH DESCRIPTION E 2| 5|38 E O UNCONFINED  + FIELD VANE . y %)
i Z[Z©C| @ |e® QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Continued From Previous Page u 20 40 60 ga 100 2 40_ 60 kN/m 3 GEA_?_ E'_—
113.9 V] 114 s
10.2 Silty CLAY, some sand, trace gravel f}f?
Hard ’/ﬁ
Brown L. ,/
Moist 1A
(TILL) 1%
§§ 9| ss | 38 o
HAA 113
'}V
4
1]
r;//‘
ff CEY 112
?/f 10| S8S 22 o
L
2‘/
100 o e e o 5’/ i
133[  very siiff 7
4]
1y
|t
//( 11| 88 41 o 4 23 52 21
/,/ 110
5
w093 K
148 e
1
i
U 109}
,4§ i
f//‘
12| 8S 74 o
7
14
?4’
1 108}
’-(a/
14
4]
A
L1
W 13| ss | 69 )
%
1A 107
'g/ il
5}
)
;/
Fl
j}" 1086,
%
;,:’V
';5‘ 14 | SS 80 o
47
/
105 e
104.8 /
19.4 Silty CLAY, trace grave!
Hard
Brown
Moist
..
Conti
ohimiec it Tage +3 x 3. Numbers refer to 1535
X Sensitvity S (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTQ).GDT 3/8/13

Minislry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-06 30F4 METRIC
W.P. _ 236509-00 LOCATION _ Glendale Avenue Overpass N 4 777 220.2 E 327 485.6 ORIGINATED BY _RK
HWY 406 BOREHOLE TYPE_ Hollow Slem Augers/Tricone/NX Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2012.09.17 - 2012.09.17 - - CHECKEDBY __ LPG
SOIL PROFILE SAMPLES |, | w [RESeY RO o RATION
[T 3 pLasTic  NATURAL LiouID £ REMARKS
MOISTURE
5 o |22 8 20 40 60 80 100 [T COgewr [ 50 &
2l & glzgl z e wp w w | 5% | cransize
[ 21265 © |SHEAR STRENGTH kPa
ELEV DESCRIPTION S & 2|1z e —_—— DISTRIBUTION
DEPTH g5 F > 8 al £ |° UNCONFINED + FIELD VANE Y (%)
- Z|[EZC| © |® QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
Continued From Previous Page v 20 40 80 80 100 20 40 60 kWm3 |GR SA sI CL
V14115 | ss | 64 104 ol 0 4 62 34
¢
?
1]
103 p——
1%
4
%
%%
101.9 g 102
22.3 SAND, trace silt, trace clay, pooly
graded
Very Dense
Brown
Moist to Wet
16 | SS 140
101 o 0 86 14
(SI+CL)
100 —
99
17 BS | 10
0.075 ag} —]
97.2 Fi
27.0 SHALE, fresh, fine grained, thinly 97 1 "?82:2100%
bedded, hon'z'ontal jointg reddish SCR=82%
brown, occasional grey limestone 3 RQD=52%
interbeds UCS=7MPa
Limestone interbed (25mm) at 27.3m (Average)
1 | RUN 4
Rubble zone {(125mm thick) at 27.0m
3
96 —
Rubble zone (50mm thick) at 28.2m, 2
28.4m RUN#2
0 TCR=100%
SCR=91%
3 RQD=74%
Limeslone interbed (100mm) at 29.0m UCS=19MPa
\é 2 | RUN 95 - o {Average)
} 2
| 943 2
299 i
Continued Next Page 43 » 3. Numbers refer to 1535
"7 Sensitivity {0 (%)STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Trans;%rtation . l
Onlario THURBER
RECORD OF BOREHOLE No GD-SB-06 40F 4 METRIC
W.P.  2365-09-01 LOCATION Glendale Avenue Overpass N4 777220.2 E 327 485.6 ORIGINATED BY RK
HWY 406 - BOREHOLE TYPE__Hollow Stem Augers/Tricone/NX Caring _COMPILEDBY __ AN
DATUM _Geodelic DATE 2012,09.17 - 2012.09.17 CHECKED BY __ LPG
SOIL PROFILE SAMPLES | o w  [QYNAMIC GONE PENETRATION
—_— T W oy 4 pLasTic  NATURAL LiQuID = REMARKS
5 2zl 9 20 40 6 80 w0 ™ owen | 58 8
5 1) g & ;) a A ! ! 0 CONTENT b 2
Slg o gl z F— wp w wi | 38 | cRransize
E i|lp| & o125 O |SHEAR STRENGTH kPa -
LEV. DESCRIPTION 2| e 21z¢g| & —_— DISTRIBUTION
DEPTH 3|13| £ S |[23| £ |o UNCONFINED  + FIELD VANE y (%)
=1z z|lg©° G | QucKTRIAXIAL x LABVANE | WATER CONTENT (%)
== ed From Previous Page i [ S | [ 0 40 8 80 X0 200 29 khim® [GR SA s CL
OREHOLE AT 29.9m.
BOREHOLE CAVED TO 13.4m, THEN
BACKFILLED WITH BENTONITE
HOLEPLUG TO 1.5m, SAND TO
0.6m, CONCRETE TO 0.1m, THEN
ASPHALT COLD PATCH TO
SURFACE.
k] 3. Numbers refer to 2
X ‘535 (%) STRAIN AT FAILURE

Sensitivily




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Minislry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No GD-SB-07 10F3 METRIC
W.P. 2365-09-01 LOCATION Glendate Avenue Overpass N4 777 228.3 E 327 501.1 ORIGINATEDBY RK
HWY 408 BOREHOLE TYPE_ Hollow Stem Augers/Solid Slem Augers __ COMPILEDBY __AN
DATUM _Geodetic DATE 2012.09.05 - 2012.09.05 CHECKED BY LPG
DYMAMIC CONE PENETRATION
) 2 { PLASTIC  crome Houe | b
= w | < é 8 20 40 60 B0 100 HMIT CONTENT Tl = @ &
218 L S|ZE| 2 R wp w we | 5% | cransize
ELEV DESCRIPTION & o a 3 % o 'C:) SHEAR STRENGTH kPa - DISTRIBUTION
DEPTH 2 3|2 | 528 < | O UNCONFINED ~ + FIELD VANE Y %)
ez z[2C| @ |e auickTRIAXAL x LABVANE | WATER CONTENT (%)
124.1 w 20 40 G0 a0 100 20 40 60 kN/m3 |GR sA SI CL
% ASPHALT:(125mm) 124
' SAND and GRAVEL
Loose
Reddish Brown
Moist
(FILL)
o
1229 1]|ss| s 125
1.2 Silty CLAY, trace sand, trace gravel P
Very Siiff [+
Reddish Brown
Moist
H 2 §S 19 o
[+
122]
;_—-.---_...‘._—
7
// 3 SS 30 o
%
1]
1]
121
4 Ss 23 (o)
1]
[
[l
1]
j 120
¢
%%
5| 88 | 18 b 1 0 9 35 56
f 119 .
//
g
Grey V]
A
g 2 .
g 6 SS 15 +)
1
H
1
K
11 117
1]
1%
7| ss | 21 d
9 116}
4
1
/
2
%
¥
i 115, -
B
rown :/
H 8| 8s | 27 oh— 2 12 36 50
|
1
H
H
Continued Next P
SIRHER e +3 x 3. Numbers refer to 1535
X7 Sensitivity @5 (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transporiation

Onlario THURBER
RECORD OF BOREHOLE No GD-SB-07 20F3 METRIC
W.P. _ 2365-09-01 s LOCATION _ Glendale Avenue Overpass N 4 777 228.3 E 327 501.1 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers/Solid Stem Augers COMPILEDBY AN
DATUM _Geodetic DATE 2012.09.05 - 2012.09.05 = - CHECKEDBY___ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2 W |RESISTANCE PLOT = o NATURAL - REMARKS
=] (‘5 I‘:ST'C MOISTURE "S:‘I': - T
- n|25| @ 20 40 60 80 100 s CONTENT ERY) &
Sy al=g] z ' ' ! . ! wp w wo| 24 | GRAINSIZE
ELEV Slo| & | Z|2a| 2 |SHEARSTRENGTHKPa ————— DISTRIBUTION
DEPTH DESCRIPTION 5 2l x| 5|33 ’<>T: O UNCONFINED  + FIELD VANE . Y )
A Z|€O| @ |® QUICKTRAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 60 80 100 20 40 60 kwm3 |GR SA SI CL
FAE Y e T —— 1] 114 L
102 Hard
¥
%%
1
1
) ] e | ss| 72 o
Occasional gravel layers g 113
¢
124 g
11.7 1
141
. 112
10| 88 | 22 o
g
19y
¥l
110.8 HAA 111
13.3 Silty CLAY, some sand, trace gravel ’ﬂ?
Hard :fﬁ
Brown ’/
Moist A
1]
(TILL) é/ 11| ss 33 [+ 5 27 48 20
;Q 10—
94
/;J/
1]
10
%%
ﬁ 109f———+—
a-//
f 12| ss | 72 o
/'/
f
i% 108 —
1
19%
]
iy
jv/
W
"/ﬁ 13| S5 | 65 107 o
]
4
15/
¢
7
_/(V
106 —
H'd/
A
ﬁ 14| 88 | 51 °
%
o
Jffc 105
104.8
19.4 Silty CLAY, trace sand 1
Hard 1
Grey
Moist
b}
Continued Next Page 20
+3 % 3. Numbers refer lo 155
' Sensitivily Yo (%) STRAIN AT FAILURE
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ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Onlario THURBER
RECORD OF BOREHOLE No GD-SB-07 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 228.3 E 327 501.1 ORIGINATED BY RK
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers/Solid Stem Augers . ~___ COMPILEDBY _ AN
DATUM _Geodetic DATE 2012.09.05 - 2012.09.05 CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « ; RESISTANCE pLOT& e TR - REMARKS
=2} o MOISTURE - I
= w|<3| 20 40 60 80 100 LIMIT CONTENT LMTE S O &
Sle| o, | 412E]| = ! ' ! ] | wp w wi | 5% | cransize
ELEV DESCRIPTION >lal & ] 2|25 2 [SHEARSTRENGTHKPa —_—— DISTRIBUTION
DEPTH é =] i > 8 % ; O UNCONFINED + FIELD VANE Y (%)
ez z|E°| § |e quokTRIAXIAL x LABVANE [ WATER CONTENT (%)
Conlinued From Previous Page u 20 40 60 a0 100 _20_ jO 60_ - kNm3 [GR sA Sl CL
15[ ss | 53 104 at 0 3 53 44
#
¥1
W
W
W
%
4
11 2
% 103
7
g
102.5 /
21.6 SAND, coarse, some grave!
Very Dense
Reddish Brown -
Wet - 102
100.9 .16 | SS | 100/ 101
: o
23.2 Sandy SILT, trace clay 1 0.225 9
Very Dense :
Reddish Brown
Moist to Wet
100
d
17| ss 7 0 24 72 4
o
99
98.7 sl B |
255  END OF BOREHOLE AT 25.5m b
UPON AUGER REFUSAL.
WATER LEVEL AT 6.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 13.7m,
BENTONITE HOLEPLUG AND
CUTTINGS TO 1.5m, BENTONITE
HOLEPLUG TO 0.3m, CONCRETE
TO 0.1m, THEN ASPHALT COLD
PATCH TO SURFACE.
20
+3 % 3. Numbers refer to 155

Sensitivily (%) STRAIN AT FAILURE



ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of g
Transportation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-08 10F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 194.3 E 327 4753 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers - COMPILED BY __ AN
DATUM _Geodetic - DATE 2012.10.03 - 2012.10.03 B CHECKED BY___ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z " él RESISTANCE PLOT e MAURAL o - REMARKS
MOISTURE I
= w|ZE| 8 20 40 60 80 w0 | owew M| 5O &
Sle| | ¥l2E| = ' L] wp w w | 3% | cransize
ELEV DESCRIPTION & o | a 2 25 g SHEAR STRENGTH kPa DISTRIBUTION
DEPTH| S 2|z 5[38| £ |o UNCONFINED  + FIELD VANE Y %)
ez zlge G | QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
1242 w 20 40 60 80 100 20 40 60 kNm3 |GrR sA 81 CL
00|  ASPHALT:(200mm) v [y
— 124
0.2 SAND, some gravel, trace silt “
Compact
Reddish Brown
Moist
(FILL)
1 S8 °
122.9 123 N
1.3 Silty CLAY, some sand
Hard
Brown
(FILL) 2 | ss b
121.9 122 -
23 Silty CLAY, trace to some sand, trace
gravel 1] °
Hard to Very Stiff 3 S8
Brown
Moist
1 121
] 4 SS 0 11 44 45
1
5/
1
;/
2
; 120
Z
(A
?
5| S8 [«
119 1
g
118}
6 §S 1 0 5 35 60
17 ——t
I
il 7| ss q
116} —
115.5 U
8.7 Silty CLAY, some sand, trace gravel ﬁr:f
Hard //c
Brown ’/
Moist 1A 115
(TILL) %
§; 8 | ss o 120 52 27
L
5%
W
}/
Continued Next P:
ipuEdaRags +3 % 3. Numbers refer to 1535
! " Sensitivity 1o~ (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-08 20F3 METRIC
W.P.  2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 194.3 E 327 475.3 _____ORIGINATEDBY ES
HWY 406 BOREHOLE TYPE_ Haollow Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2012.10.03 - 2012.10.03 CHECKED BY___LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
?I:_J " 2 RESISTANCE PLOT& PLASTIC ';‘QITS%:LE veun E REMARKS
5 E FA IR 20 40 60 80 100 |™T  cowewr 7| 3O &
218l w | BSIZE| 3 ler ' wp w w | 5 | cransize
ELEV bla| & | 2|23 € [SHEARSTRENGTHKPa — o DISTRIBUTION
DEPTH DESCRIPTION 5 2|z | 3 25| 5 |o unconemnen  + FiELDVANE y %)
=< zlgo i |® QuIckTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 2 40 60 80 100 20 40 60 kN/m3 |GR SA sI GL
Silty CLAY, some sand, trace gravel 1]
Hard } M4l .
Brown &
Moist
(TILL) .§/
Qccasional sand pockets 14 9 ss 50 o
‘] 13
]
1A
4
’ L]
o 112
¥
2P 10| S8 34 o
/}?/
]
%
% 111
1]
'/
&
/}__ D SE——
L4411 | SS 77 o 4 24 55 17
§ 110 —
%
5
A 109
Fl4
L
12| SS 54 o
s
i
//L
¥
]
i% 108}——
4]
14
2
ay
¢
13| ss | 57 o
} 107
4
A4
ﬁ 106 -
:‘f 14 | S8S 61 o
A
%
94
o 108 —1-
f:;r,
817
Continued Next Page 20
+3 x 3. Numbers refer lo 155

Sensitivily 10

(%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

wgri\ssl%gglion . l

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-08 30F3 METRIC
W.P. 2365-09-01 __ LOCATION Glendale Avenue Overpass N4 777 194.3 E 327 475.3 ORIGINATED BY _ES
HwY 408 BOREHOLE TYPE__ Hollow Stem Augers COMPILEDBY _ AN
DATUM _Geodetic DATE 2012.10.03 - 2012.10.03 _— _____ CHECKED BY LPG
DYNAMIC CONE PENETRATION
S M w
OIL PROFILE SAMPLES | o o | 4 [ResisTANCEPLOT — st MU o k| REMARKS
E NEHE 20 40 60 80 100 [|™MT  conewr M7 F O &
9 % w % g = z |— - : : - wp w wi 2 g GRAIN SIZE
ELEV DESCRIPTION & g & (g8 8 SHEAR STRENGTH kPa i D DISTRIBUTION
DEPTH § = }t > 8 g § O UNCONFINED + FIELD VANE ) Y (%)
== z[E°C| @ |e® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
Conlinued From Previous Page - u 20 40 60 80 100 20 40 60 kNm3 [GR SA s cL
[
/2 104}- -
vy
://
9%
Her]
1
s
:)5 103
102.7 ) H
214 SILT, some sand s i
Compact 5] ss | 20 ]k o
Grey
Moist
102
101 =
100 —
99.8 o
244 i o
595 SAND and GRAVEL, trace sill, trace ol 16| ss ° 38 43 19
248 \ oo \& (siecL)
. Very Dense B °
Reddish Brown
Wat
SHALE, weathered \é H=—=
98.7 Reddish Brown - -
254
END OF BOREHOLE AT 25.4m
UPON AUGER REFUSAL.
Piezometer installalion consists of
19mm diameter Schedule 40 PVC pipe
with a 3.0m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH {m) ELEV. (m)
Oct.04/12 8.6 115.6
Oct.09/12 12.0 1122
Nov.16/12 1.9 1123
Nov.20/12 120 112.2

+3,x 3. Numbers refer to

20
Sensilivity 1545 (%) STRAIN AT FAILURE



ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 5/1/13

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No GD-SB-09 10F 2 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4777 198.2 E 327 483 5 _ ORIGINATED BY _KMY
HWY 406 BOREHOLE TYPE  Huollow Stem Augers COMPILED BY AN
DATUM Geodetic DATE 2012.09.19 - 2012.09 19 - CHECKED BY _ LPG
SOIL PROFILE SAMPLES | o wo (RS XN SENETRATION
T w 17} < PLASTIC :c‘:;rs"jl'::]: LiQuUID - E REMARKS
=
5 A EE & 20 40 60 80 100 LMT ot WMT| S O &
2|15 w| 3|2E| 3 N — : wp w we| 28 | GrANSIZE
ELEV DESCRIPTION ﬂ- o g 2lgg| 2 SHEAR STRENGTH kPa N . DISTRIBUTION
DEPTH é = t > 8 o <>( O UNCONFINED + FIELD VANE Y (%)
= z|EC| @ |e® QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
1242 i 20 40 60 8O 100 20 40 60 kNim 3 |GR sA sI cL
o . =T = :
P H 0O
1299 ASPHALT: (250mm) 124 _ L
03| SAND and GRAVEL, asphalt pieces,
oxidized stains
Compact
Brown/Grey
123.1 (FILL)
1 S8s 10
11] ity CLAY, trace sand | AV 123 ! 1
Stiff to Very Stiff 5 | | |
Reddish Brown j
Vil2 | ss | 1 q
1 |
) 122 —
iy
X | |
s ¥y 3 88 21 0
Brown/Grey g,
Vi
.
(57 121 .
Wrla| ss| 14 P 0 5 37 58
4 120 —
9
A 5 S8 16 o
’ 119 —
Brown/Grey | 118
Occasional cobbles 6 58 18 q
117
7 55 12 o
; 116 t 1
A
1155 | |
8.7 Silty CLAY, some sand, trace gravel [
! Very Stiff to Hard ¥ |
| Brown/Grey A |
Moist ! 15
(TILL) §%
iae] 8 SS 24 o
i
& g |
4 |
Continued Next Page 20
+3 x 3. Numbers refer to 1595
"X Sensitivity > (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

G Minislry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-09 20F2 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 198.2 E 327 483.5 __ ORIGINATED BY _KMY
HWY 406 BOREHOLE TYPE_ Hollow Stem Augers COMPILEDBY _ AN
DATUM _Geodelic DATE 2012.09.19 - 2012,09.19 - CHECKED BY___LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = g RESISTANCE PLOT oiastic | NATURAL | = REMARKS
| £ 2 153 LIMIT WMOISTURE war| £ (:_:.) &
= nl|<5]| & 20 40 60 80 100 CONTENT 0
20g gizg| z foo — : wp w wi | @3 | GRAINSEZE
|lm| ¥ 125 O |SHEAR STRENGTH kPa
ELEY DESCRIPTION =S| & <|Z22| & i DISTRIBUTION
DEPTH g3 z >[338| < |© UNCONFINED  + FIELD VANE Y )
=z z|g° @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page « 20 40 60 80 100 20 40 80 kN/m3 [GR sA sI cL
Silly CLAY, some sand, trace gravel =1 114 — .
Very Stiff to Hard 1]
Brown/Grey p
Moist 14
(TILL) /
§/
14 o | ss | 30 d4-H 3 21 54 22
,}V 113
el
’
%
H -
164
£ 12—
'/2 10| ss | 23 °
%
4]
[
. 111
]
7
1%
1
g § 4
4411 | ss | 37 o
§ 110
A
[/
V]
7
:}z(é 109 .
)
// 12| 8s | 38 ol 4 22 53 21
)
g i
a//
i 108} —
4|
14
1Y
%2
,§/ 13| ss | 48 o
Z 107| =
171
106.6 V¥l |
17.5 END OF BOREHOLE AT 17.5m
UPON AUGER REFUSAL.
WATER LEVEL AT 1.2m UPON
COMPLETION
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.5 m,
THEN SAND TO 0.1m, THEN
ASPHALT COLD PATCH TO
SURFACE
3 3. Numbers rafer to 2
U Sensitivity 1585 (%) STRAIN AT FAILURE
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ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Onlario THURBER
RECORD OF BOREHOLE No GD-SB-10 10F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 7772077 E 3275008 ORIGINATED BY RK/ES
HWY 406 BOREHOLE TYPE_Solid Slem Augers/NQ Coring _ __ COMPILEDBY __ AN
DATUM _Geodelic - DATE _2012,09.21-2012.10.01 CHECKED BY___LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o T P . REMARKS
| — E ul z { PLASTIC L RE vouo | ':E
E n|28] 8 20 40 60 80 100 |7 conewr M| O &
2l & wlzgl z - ! : : : we w w | 28 | crainsize
ELEV | w| 2[25| & |SHEARSTRENGTHkPa ey IS TRIBUTION
e DESCRIPTION =l = > < |2z =
DEPTH é =) [ > 8 o) < O UNCONFINED + FIELD VANE Y (%)
s1< zlge G |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
1241 ] 20 40 60 80 100 20 40 60 kwm3 |GR sA sI cL
00|  ASPHALT:{150mm) 124 =
0.4 SAND and GRAVEL o
Compact
Brown
Moisl ;
(FILL)
1 S8 1 123 o
122.7
14 Silty CLAY, some sand, trace gravel WA
Stiff to Very Stiff #
Brown
Moist # 2 SS 12 [
1] 122 —
I 3| ss | 28 °
1
120 e e e mme e e i
3.0
Hard ; 121 -
] 4| ss | aa )
120.0
A T T T T T == ’ 120 —
U
Fi
9%
5 SS 29
’
A 119
1]
1]
199
A
A
5 118)——
Ry
V] 6| ss| 2 °
1]
1]
1
116.9 17
72 Silty CLAY, some sand, trace gravel (]
Hard rﬁ}
Brown to Reddish Brown A
Moist 14
(TILL) g
§/ 7 SS 34 o
4 116
‘]
|1
r/}
s 115 -
¥
fe%
4 8 S8 39 o
/
A
[i]

Continued Next Page 20 :
+3 x 3. Numbers refer to 155
Sensitivity Jo (%) STRAM AT FAILURE



ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Minisiry of
Transy%rlalion . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-10 20F4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 207.7 E 327 500.8 ORIGINATED BY RK/ES
HWY 406 BOREHOLE TYPE _ Salid Stem Augers/NQ Coring - COMPILED BY __ AN
DATUM _Geodetic - DATE 2012,09.21 - 2012.10.01 o _ CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT ATURAL
w STIC LQuID [= REMARKS
= ‘£ 5 LPI‘;AAIT MOISTURE wr| EF &
5 w @ § 5| & 2'0 4|0 6\0 8'0 100 CONTENT z 8 GRAIN SIZE
ol Z i
" |4 w| 3]|o5| & [sHEARSTRENGTHkPa i S
DESCRIPTION = | = & |2z = ¢ < 1 DISTRIBUTION
DEPTH § 5 - > 8 o § O UNCONFINED + FIELD VANE Y (%)
sz z|[2C| 4§ |e quickTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page I 'ij L 20 __‘?0 60 80 100 20 40 80 kN/m3 |GR SA sI CL
Silty CLAY, some sand, trace gravel y,w/ 114
Hard [4 /;
Brown to Reddish Brown f ,/,
Moisl A
(TILL) ]
é/
§/€ 9 SS 40 o
')V 113
‘e
97
[
9/ 112]
1]
3 10| 88 39 [}
/;/
g
4 14
iy
1]
e
{/{
.f/-ﬁ 1| SS | 60 o
g 110
L4
1]
)J/
/
97 109
95 .
¥ 12| ss | 137 .
%
?/E
1%
// 108}
1]
L4
ek
1A
]
}V
1113 | SS 121 °
[ 107
1]
A
,I./{
s 4 oo
183|  sandy GRAVEL some clay o °
105.5 Very Dense ]
18.6 Reddish Brown |§ 14| ss 72 o
Moist
SILT, some clay, trace sand
Very Dense WS -
Moist
Continued Next Page 20
+3 % 3. Numbers refer to 155
: : p4 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transportation

Ontario

THURBER
RECORD OF BOREHOLE No GD-SB-10 30F4 METRIC
W.P. _ 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 207.7 E 327 500.8 ORIGINATED BY RK/ES
HWY 406 BOREHOLE TYPE _ Solid Slem Augers/NQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE _ 2012.09.21 - 2012.10.01 ~_ CHECKEDBY__ LPG
SOIL PROFILE SAMPLES 5 lilzl-l BEgg¥fN%%’#EOP‘|E'NETRATION piastic NATURAL LU = REMARKS
= o |22 8 20 40 60 80 100 |wr ower e 53 a
Sle| | 4[58 Z et wp w w | 5% | cransize
ELEV DESCRIPTION "f 2| o Z(ga| 8 SHEAR STRENGTH kPa i o DISTRIBUTION
DEPTH |3 = >3 5 < | O UNCONFINED + FIELD VANE . Y %)
e = Z|g©| @ |e® QUCKTRIAXIAL x LaBVANE [ WATER CONTENT (%)
3
Continued From Previous Page u 20 40 60 80 100 20 40 80 kN/m~ |GR SA S8l CL
SILT, some clay, trace sand 104
Dense
Moist
103
15| 8§ 53 q 0 1 85 14
102
101 =
100
99.7
24.4 GRAVEL some sand, some clay ° g
Dense o |16 ss | 37 °
Reddish Brown °
Moist °
° 99
°
<
°
[
(-3
°
° o
o
©
d 98f—
©
97.6 2 °
26.5 SHALE, slighty weathered, fine
grained, thinly bedded, reddish brown,
occasional grey limestone and siltstone
inlerbeds -
97
Fl
RUN #1
>15 TCR=96%
SCR=60%
>10 | RQD=60%
UCS=26MPa
1 | RUN 96 3 (Average)
Limestone interbed (25mm thick) at
28.2m, 28.3m, 28.4m § 3
4
Siltstone interbed {(25mm to 50mm RUN #2
thick al 28.3m, 29.1m, 29.8m e 0 TCR=78%
=9 SCR=78%
RQD=73%
4 UCS=29MPa
Limestone interbed (25mm to 50mm (Average)
thick) at 28.9m, 29.8m, 30.0m § 2 | RUN 2
inued Next Page
faoniniied Haxd heg +3 % 3. Numbers refer to 15:;5
X7 Sensilivity $° (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Sensilivity

a Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-10 40F 4 METRIC
W.P. 2365-08-01 LOCATION Glendale Avenue Overpass N 4 777 207.7 E 327 500.8 ORIGINATED BY RK/ES
HWY 406 BOREHOLE TYPE _ Solid Stem Augers/NQ Coring COMPILED BY __ AN
DATUM Geodelc DATE 2012.09.21 - 2012.10.01 CHECKED BY___ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 4 |RESISTANCE PLOT = (O R N
=2 8} LIMIT MOISTURE wr| ES &
5 n|<8E| @ 20 40 60 80 100 CONTENT zQ
2| & Y122| z L wp w we| 52 | cramsize
ELEV alg| & 2125 © |SHEARSTRENGTH kPa
DESCRIPTION =lsl & |22 & = DISTRIBUTION
DEPTH s(3| = > 38| < |© UNCONFINED  + FIELD VANE Y (%)
== z|EC| © |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 40 60 80 100 20 40 60 kt\fllms GR SA Sl CL
94 -
93.7 %
304 END OF BOREHOLE AT 30.4m.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 1.5m,
BENTONITE HOLEPLUG MIXED
WITH CUTTINGS TO 0.6m, SAND TO
0.1m, THEN ASPHALT COLD PATCH
TO SURFACE.
3 3. Numbers refer to X
TULXT ‘“1%5 (%) STRAIN AT FAILURE




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No GD-SB-11 10F3 METRIC
W.P. 2365-09-01 LOCATION __ Glandale Avenue Overpass N4 777 175.2 £ 327 469.0 ORIGINATED BY KMY
HWY _ 406 BOREHOLE TYPE__ Hollow Stem Augers — = ____ COMPILEDBY __aN
DATUM _Geodetic DATE 2012.09.20 - 2012.09.21 CHECKED BY LPG
DYNAMIC CONE PENETRATION
o __S_(_:_)IL PROFILE ) SAMPLES @ “:(,J RESISTANCE PLOT{ astic | NATURAL = REMARKS
E2 o] LiMIT MOISTURE ] ES &
5 S EX-IR 20 40 60 80 100 CONTENT 0
205l w| Y|3E| 2 e e e wp w w | 5% | cransize
ELEV DESCRIPTION & aEJ ¢ 2|2 3] g SHEAR STRENGTH kPa O DISTRIBUTION
DEPTH,| é = [ > 8 o <>( O UNCONFINED + FIELD VANE . Y (%)
=2 Z|§©| @ |® QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
1247 N B - m 20 40 60 80 100 20 40 80 kim3 |GR SA s1 CL
84—\ TOPSOIL:(75mm) 77 o H
Silty CLAY, rootlets 1
Stiff
Mottled Brown and Grey
124.0 124
08 Silly CLAY, Irace sand %%
Very Stiff to Stiff 1, q
Brown/Grey
Moist
11 ”
3 123 b
4 a
122
1
5 ° 1 0 5 42 53
§§ 121 B
&
#
¢
120}—A—— I [ I
/K o
¥
H
9%
’
’
199
7
¢ 119
7
g
g
Vi 7 2]
11
A 118
11
117.0 . — 17 e
7.8 Silty CLAY, some sand, trace gravel 171 s H 2 23 43 32
Stiff to Very Stiff i %
Brown/Grey ’/
Moist HA
(TILY) § /]
”///ﬂ 116
49
#
ﬁ/
A o o
,-// = 115 S S
2%

Continued Next Page

Numbers refer to
Sensitivity

20
’5’j10’5 (%) STRAIN AT FAILURE
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Sensitivity

20
‘5‘125 (%) STRAIN AT FAILURE

Ministry of
Transportation
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-11 20F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 175.2 E 327 469.0 ORIGINATED BY KMY
HWY 406 BOREHOLE TYPE_ Hollow Slem Augers COMPILED BY __AN
DATUM _Geodelic DATE 2012.09.20 - 2012.09.21 CHECKED BY __ LPG
DYMNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1= ;,:'J RESISTANCE PLoT& e NATRAL - REMARKS
| =2 [} [ MOISTURE wmr|] 5 &
| = w|<8 &» 20 40 60 80 100 CONTENT Zz 0
218w | 5(2E| 3 \RSTRENGTHKPa | *» w we| 54 [ oransizE
ELEV DESCRIPTION clg| ¢ Z12g| B SHEAR STRENGTH kPa e DISTRIBUTION
DEPTH é 35 [ > 8 o < O UNCONFINED + FIELD VANE Y (%)
el zlge G |e auick TRIAXIAL x LABVANE | WATER CONTENT (%)
Conlinued From Previous Page u 20 40 60 B0 100 20 40 60 kNim3 |GR sA sI CL
Silty CLAY, some sand, trace gravel 1]
Stiff to Veery Stiff ] /4
Brown/Grey 9
Moist 1A
Ty /
5/ 114 -
M o
i‘ﬁ/
9% 13
7
1]
’
/9 %
o v o
/;/
112, s
3|
1]
A
Iy
r 4
9‘ A
[ 111 =
/"§ a4 5 23 48 24
5/
L4
7
108 ] 4 ,}§ 110
14.8 Hard
)
95
s
o
%
5/ 10|
£
79
4]
14
79 108
2
“ ° 4 23 51 22
7
5}
106.9 . 4/ 107
17.8 Silly CLAY, occasional sand layers 111
Hard 11
Grey /f
Moist //
j [
99 106
1
7
2
0
¢
5 105 —
%
Continued Next Page 3 3. Numbers refer to




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transportalion . l

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-11 30F3 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass M4 777 175.2 E 327 469.0 ORIGINATED BY _KMY
HWY 406 BOREHOLE TYPE__ Hollow Slem Augers COMPILED BY _ AN
DATUM _Geodetic DATE 2012.09.20 - 2012.09.21 ) CHECKED BY LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 W |RESISTANCE PLOT& e NATURAL REMARKS
E 2 s MOISTURE = T
5 wl|=8| @ 20 40 60 80 100 |"MT  conenr M7 Z O &
el w2l z ' . : : : wp w wo | 52 | cransize
oln| ¢ J125]| € |SHEAR STRENGTH kPa o
ELEY. DESCRIPTION |2 e | 2|z = i o ' DISTRIBUTION
DEPTH HE b >33 < | © UNCONFINED  + FIELD VANE Y (%)
ez Z|E°| @ |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page = v 20 40 00 g0 100 i 40 &0 kNm S |GR §A SI cL
: 16| ss &0 o 0 0 70 30
199
L+
[+
; 104
V11
5/
1]
11
1]
/] 103
¢
(1
1]
102]
¥l
101.7 WA o
A [
23.0 Sandy SILT, trace gravel 11171 ss | &3
Very Dense L
Grey —
Moist
101
100
i 99 ——
98.8 14 PR I ey _
25.9 END OF BOREHOLE AT 25.9m 0.0
UPON AUGER REFUSAL ON :
BEDROCK.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Oct.02/12 125 112.2
Oct.04/12 124 1123
Oct.09/12 124 1123
Nov.16/12 125 112.2
Nov.20/12 125 112.2
20
+3,x 3. Numbers refer to 1585

Sensitivity Jo (%) STRAIN AT FAILURE
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Y o T

ONTMT4S 1221,GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-12 10F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 176.4 £ 327 487.2 ORIGINATED BY ES
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers COMPILED BY __ AN
DATUM _Geodelic e DATE 2012.11.23 - 2012.11.27 2 CHECKED BY LPG
DYNAMIC CONE PENETRATION
l'.I_J o =4 PLASTIC | e vouo |t
5 A EEAR 20 40 60 80 100 ™7 coner M| SO &
SlE| .| ¥|2E]| 2 e — wp w w | 5% | cransize
CELEV DESCRIPTION & | ¢ Z|g¢ g SHEAR STRENGTH kPa e R DISTRIBUTION
DEPTH é = - = 8 te) § O UNCONFINED + FIELD VANE Y (%)
sl< Z[E°[ @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
131.4 w 20 40 60 80 100. 20 40 60 kN/m3 |GR SA SI CL
00|  ASPHALT:(150mm)
0:2 SAND, some gravel 131 1
Dense to Compact
Brown
Moist
(FILL)
1 S8 42 o
o
Clayey silt layers (200mm thick) 130
2 SS 12 o
129.1
23 Silty CLAY, some sand, trace gravel 129
Firm s | ss 8 4
Brown
(FILL)
4|88 | 7 128} —t- &
5 SS 9
127
6 S8 12
126 0] e s e
53| Very stiff T 26 ! |-
7 SS 17 o
1283 _ _
6.0
8 SS 11 125)—— T
124 —
123.5
79 Silty CLAY, some sand, trace gravel /// 4 ss 27 ° 0 10 42 48
Very Stiff /j
Brown %
123 -
7
Occasional clay pockets "l
i 10| ss | 30 122 o
%
¢

Continued Mext Page 20
+3 % 3. Numbers refer to 155
' " Sensilivity Jo (%) STRAIN AT FAILURE
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Ministry of -
Transportation . l

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-12 20F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 176.4 E 327 487.2 __ ORIGINATED BY _ES
HWY 406 BOREHOLE TYPE__ Hollow Stem Augers R COMPILED BY __ AN
DATUM _Geodelic DATE 2012.11.23 - 2012.11.27 o CHECKED BY___LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESSTANCEPLOT —. wo | o | Remarks
,u;] 2] 6 ZLN:?T'C MOISTURE LLMT = L 2
5 S EEIR 20 40 60 80 100 CONTENT =0
SlEl o | 8(2E]| z ' e A wp w wi | 54 | GRAINSIZE
ELEV o & @ o 2 % a 8 SHEAR STRENGTH kPa e =Y DISTRIBUTION
DEPTH DESCRIPTION 5 A= S[38| £ |o unconFNED  + FIELD VANE Y %)
= z|g° @ |e QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Conlinued From Previous Page u 20 _40 60 80 100 20 40 80 kN/m3 |GR SA SI CL
Silty CLAY, some sand, trace gravel
Very Stiff
Grey 121
1] 8S | 19 | 0 0 41 59
1A
r 120 |
[
119.6 ]
1.7 Silty CLAY, some sand, {race gravel e
Very Sliff to Hard o 4
Reddish Brown p [/
(TILL) A
£ 119 i
§/ 12| 8S | 16 i o
¥l
195
j;f
%
]
Iy 7 118 —
'/
[
1]
1]
g 413 ss | 15 o
; AVA
a4 - 117 =
/
%
L6
kg%
1%
:{"; 118}
:/} 14| ss | 23 p
199
,/
1
ige
¥ -
/},/ 115
%
L]
195
‘] 15| ss | %4 o 3 19 50 28
— 114 —
7
¥l
§/
1] X
/V 113]
/)’ 116 ss | 39 °
i
A
g
11 112
w9
7V
1]
Continued Next Page 20
3 3. Numbers refer
+ X e 1595 (o) STRAIN AT FAILURE

Sensitivity
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Ministry of
Transportation

Ontario THURBER
RECORD OF BOREHOLE No GD-SB-12 30F4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N4 777 176.4 E 327 487.2 ORIGINATED BY ES
HWY 406 = BOREHOLE TYPE_ Holiow Stem Augers COMPILED BY __ AN
DATUM _Geodelic DATE 2012.11.23 - 2012.41.27 B CHECKEDBY _ LPG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLE_S_ z ; RESISTANCE PLOT e AR - REMARKS
= ol = % % 60 80 00 |™T non | 5 &
Sl wilsgl z [l w w | S | cransize
LEV Llm| @ 2125 © |SHEAR STRENGTH kPa
ELE DESCRIPTION == & <|Z2Z = i o1 DISTRIBUTION
DEPTH é =1 - > 8 o § O UNCONFINED + FIELD VANE v (%)
= 2 |2O| i@ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
@ e i 60 80 100 20 40 60 3
Continued From Previous Page - kN/m~ |GR SA SI CL
Silly CLAY, some sand, trace gravel 1=
Very Stiff to Hard § g
Reddish Brown A 11 - Ba—
(TILL) 4
V]
7
(14
}}/
I’ 110
£
4 17| ss | e o 2 21 58 19
(A
Py
I
/4 109
]
i
i
((5/
A
,}V 108
147%
7]
%
;E/
107.0 6! 107 B
244 SILT, some sand, occasional sand
layers 18| ss | 103 o
Very Dense
Grey
Moist
106
19| SS 72 o
105
104 -
20 | SS | 103/ o
0.250
103}—
o]
21| SS | 105/ °
0.20
102
Continued Next Page 3 U3 Numb fort 20
+9,x°: um..er§reer (] 15_¢_5 o
Sensilivity & (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transp%rtation . l
Ontario THURBER
RECORD OF BOREHOLE No GD-SB-12 40F 4 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass N 4 777 176.4 E 327 487.2 ORIGINATED BY ES
HWY __ 406 BOREHOLE TYPE_ Hollow Stem Augers o COMPILED BY __AN
DATUM _Geodetic DATE 2012.11.23 - 2012.11.27 CHECKED BY____LPG
SOIL PROFILE SAMPLES | o w  |BYNAMIC GONE PENETRATION .
w < PLASTIC LiQuio = REMARKS
= £2| g 20 40 60 80 100 wr Ser | B 6 &
o] @ z0 @ ) ' ! 1 1 CONTENT % o
2G|l w| S|2E]| 3 wp w wi U | GRAINSIZE
ELEV DESCRIPTION als| & | 2|28 & [SHEARSTRENGTHKPa P " DISTRIBUTION
DEPTH e = >13 3 < | O UNCONFINED  + FIELD VANE y %)
== z|E°| § |® QUICKTRIAXIAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 vl 60 80 109 _ 20 40 60 knm3 [GR sA s CL
101
100.7 22| ss | 107 °
307 END OF BOREHOLE AT 30,7m, 0.175
WATER LEVEL AT 14.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 22.9m, BENTONITE
HOLEPLUG TO 0.5m, CONCRETE
TO 0.2m THEN ASPHALT TO
SURFACE.
20
+3 %3, Numbers refer lo 15¢5




ONTMT4S 1221.GPJ 2012TEMPLATE(MTO).GDT 3/8/13

Ministry of
Transporiation
Onlario THURBER
RECORD OF BOREHOLE No GD-SB-14 10F 2 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass ORIGINATED BY ES
HWY 406 BOREHOLE TYPE__ Solid Stem Augers COMPILED BY __AN
DATUM _Geodetic DATE _ 2012.11,22 - 2012.11.22 CHECKED BY PG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % U:(,J RESISTANCE PLOT - NATURAL Lo = REMARKS
2] MOISTURE I
5 o |28 3 20 40 60 8 100 [™M  Gwewr ™| ED &
Sl | | YZ2E| z les s wp w w | 54 | cransize
ELEV =la| g = 85| 2 |SHEAR STRENGTH kPa —_—o——— DISTRIBUTION
DEPTH DESCRIPTION s 2| (33 '§' O UNCONFINED  + FIELD VANE . Y %)
=2 Z[Z©C| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
131.4 1 20 40 60 80 100 20 40 60 kN/m3 |GR sA s| &
00| ASPHALT
0.1 . o
SAND, trace gravel 131 o -
Compact
Brown
Moist
(FILL)
1 SS 14 o
130.0
. 130
1.4 Silly CLAY, some sand, trace gravel
Firm to Stiff
Brown
(FILL) 2188 |8 °
129
3 Ss 9 [
4 SS 9 128
5 SS 7 o
1268 oo e e 127
45
Very Stiff 6 sS 18 1 21 47
Brown/Grey 473
> 126 —
7 Ss 25 o
8| ss | 21 125 5 =l
1242
7.2 Silty CLAY, trace sand, trace gravel
Hard 124
Brown
9 SS 53 0 0 37 63
1
5 123
171
1
1
Very Stiff
122 —
1A 10| S§ 26 a
V1
4
1]
1%
Continued Next P
ol ek hage +3 3. Numbers refer to 1535
: Sensitivity ©° (%) STRAIN AT FAILURE
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Sensitivity 10

(%) STRAIN AT FAILURE

Ministry of
Transportation
Ontario . l
THURBER
RECORD OF BOREHOLE No GD-SB-14 20F 2 METRIC
W.P. 2365-09-01 LOCATION Glendale Avenue Overpass o ORIGINATED BY _ES )
HWY 406 BOREHOLE TYPE_ Solid Stem Augers _COMPILEDBY _ AN
DATUM _Geodelic DATE 2012.11.22 - 2012.11.22 CHECKED BY___ LPG
SOIL PROFILE SAMPLES | o w o |DERAMIC CONE FENETRATION
[T <‘(' PLASTIC :&Lﬁz’;‘; veun| E REMARKS
5 w |22 3 20 40 60 80 100 [ cowewr MT[ 3O &
= 4 g1=El z L] wp w w| 59 [ cramnsee
ELEV oo | ¥ Jd|l25]| © |SHEAR STRENGTH kPa
DESCRIPTION =8| & 2|122]| E —— DISTRIBUTION
DEPTH HEIR: 5|3 8| £ |o UNCONFINED  + FIELDVANE Y %)
I 2|20 & |e quckTrRAXAL x LaBVANE | WATER CONTENT (%)
Continued From Previous Page u 20_ 40 60 80 100 20 40 §0 k_N/_m3 GR SA S| CL
121
iy
[
y
j/11 ss | 22 Fe— 0 0 38 62
120.1 B I
1.3 END OF BOREHOLE AT 11.3m,
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG AND
CUTTINGS TO 6.4m, BENTONITE
HOLEPLUG TO 0.5m, CONCRETE
TO 0.2m THEN ASPHALT TO
SURFACE.
20
19 %3, Numbers refer to 15$5




Highway 406 — Glendale Avenue Overpass
St. Catharines, Ontario

Appendix B

Laboratory Test Results

19-1351-221

THURBER



GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/8113

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B1

Date

PERCENT FINER THAN

SAND FILL

US § Sieve size, meshes/nch

Size of openings, inches

200 100 6050 40 30 18 108 4 3 1wz w1t W2 3"41/4° 8"
100 i L A
90 | — t + l |
i i | |
80 [-——+—+— 1 ‘||" i =t
| 1 |
H N ;r N
70 | 1 | S T S B A S e
| | | [ 1 | |
1 [ |
[ (] | [ !
60 ——— i e S ¥
| ] | | | |
50 t . 1 +—1—1 :_ — -
‘ i | ’ . | 1 |
[ [HaRl i
40 1 — 1 s t
| | |
| | | [
T T
30 T +— : —t—t
20 - R | 'i
I 1] Ii | |
| | ' |
10 - ..._I____I - . 5 -
| | |
0 ‘ | | | | .
0.0001 0.001 0.01 100
GRAIN SIZE, mm
SILT and CLAY FINE lMEDIUMl COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SizE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ GD-NB-12 244 129.16
x GD-NB-12 6.40 125.20
A GD-SB-01 1.83 128.21
R
March2013 | . l Prepd AN
2365-09-01 THURBER Chkd.  LPG




GRAIN SIZE DISTRIBUTION - THURBER 1221 GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B2

Date

PERCENT FINER THAN

SILTY CLAY FILL

US S Sieve size, meshesfinch

Size of openings, inches

200 icD 6050 40 230 16 1 L) dwr v e 34146
100 T T . .
| | ) : |
90 | i Ml
L |
|
60 T
!
50 |- | .
40— i | :_ —
30— .!I_ | & e
20 ! i A1
7} M I I ! g
o 1l
0.0001 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-NB-03 4.88 125.89
X GD-NB-08 1.83 122.26
A GD-NB-11 4.1 127.06
* GD-NB-14 4.11 127.58
® GD-SB-14 4.88 126.48
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GRAIN SIZE DISTRIBUTION - THURBER 1221,GPJ 3/8/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B3

Date
W.P.

PERCENT FINER THAN

SANDY SILT TO SAND FILL

US S Sieve size, meshesfinch

Size of openings, Inches
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GRAIN SIZE, mm
SILT and CLAY FINE I MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e GD-NB-01 6.40 124.09
b d GD-SB-03 5.64 124.77
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B4

PERCENT FINER THAN

SILTY CLAY
U 5.5 Sieve size, meshesfnch Size ol operings, Inches
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GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND _
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o GD-NB-01 9.45 121.05
x GD-NB-02 9.45 120.76
A GD-NB-03 10.97 119.80
* GD-NB-03 14.02 116.75
@® GD-NB-04 1.83 121.50
L] GD-NB-04 411 119.21
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B5

PERCENT FINER THAN

SILTY CLAY
U S 5 Sieve size, meshesfinch Size of openings, inches
I M1 T 341476
100 ,/ﬂ" .
90 L {__
| il
ao —— y — | | 1 4 I.i -
"
60 ’ . - -
i
50 m
40
I
30 T t
I
20 ' e '-
| U
10 —i ...I......I_.... | I I ,i T . i_i -
L1 i
0.0001 . 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE | oo b
FINE GRAINED SAND GRAVEL SIZE
LEGEND ]
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o GD-NB-05 3.35 120.71
X GD-NB-08 3.35 120.62
A GD-NB-06 7.92 116.05
* GD-NB-07 4.88 119.08
® GD-NB-07 17.07 106.88
L] GD-NB-08 6.40 117.69
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B6

PERCENT FINER THAN

SILTY CLAY

U S5 Sieve sire, meshesinch

Size of openings. inches
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GRAIN SIZE, mm
SILT and CLAY FINE I MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-NB-09 4.88 119.17
b 4 GD-NB-09 9.45 114.60
A GD-NB-09 18.59 105.45
* GD-NB-10 2.59 121.35
@® GD-NB-10 7.92 116.02
-] GD-NB-10 18.59 105.35
|
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B7

PERCENT FINER THAN

SILTY CLAY
U S S Sieve size, meshesAnch Size of openings, Inches
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GRAIN SIZE, mm
_ SILT and CLAY FINE l MEDIUM | COARSE FINE COARSE COBBLE
. FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-NB-11 10.97 120.20
X GD-NB-11 17.07 114.10
A GD-NB-12 10.97 120.63
* GD-NB-12 14.02 117.58
® GD-NB-13 2.59 121.65
L GD-NB-13 17.07 107.17
I
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJS 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B8

Date

PERCENT FINER THAN

SILTY CLAY

USS Sieve size, meshesinch

Size of openings, inches
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SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE | oo p
FINE GRAINED SAND GRAVEL SIZE
LEGEND _
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o GD-NB-14 7.92 123.77
b 4 GD-NB-14 10.97 120.72
A GD-SB-01 10.97 119.06
* GD-SB-02 3.35 120.41
® GD-SB-02 6.40 117.36
L GD-SB-03 10.97 119.44
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B9

PERCENT FINER THAN

SILTY CLAY
UGS Sieve size, meshesinch Size of openings, Inches
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GRAIN SIZE, mm
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FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-SB-03 14.02 116.39
x GD-SB-04 7.92 122.23
A GD-SB-04 12.50 117.66
* GD-SB-04 15.54 114.61
® GD-SB-05 2.59 121.57
L] GD-SB-06 3.35 120.77
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

PERCENT FINER THAN

GRAIN SIZE DISTRIBUTION FIGURE B10
SILTY CLAY
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SILT and CLAY FINE IMEDIUM| COARSE FINE COARSE |copni
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-SB-06 20.12 104.01
= GD-SB-07 488 119.23
A GD-SB-07 9.45 114.66
* GD-SB-07 20.12 103.99
@ GD-SB-08 3.35 120.82
<o GD-SB-08 6.40 117.77
[
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B11

Date
W.P.

PERCENT FINER THAN

SILTY CLAY

uss
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Sigve e, meshesinch
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Size of openings, Inches
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GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUMI COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-SB-09 3.35 120.80
x GD-SB-11 3.35 121.37
A GD-SB-11 20.12 104.61
* GD-SB-12 7.92 123.43
® GD-SB-12 10.97 120.38
L] GD-SB-14 7.92 123.43
A
March2013 . l Prepd AN
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GRAIN SIZE DISTRIBUTION - THURBER 1221,GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B12

PERCENT FINER THAN

SILTY CLAY

US S Sieve size meshes’nch Size of apenings, inches
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SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
o GD-SB-14 10.97 120.38
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B13

PERCENT FINER THAN

SILTY CLAY, Some Sand

USS Sieve size, meshesinch

Size of openings, Inches
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SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-NB-04 9.45 113.88
b 4 GD-NB-05 7.92 116.13
A
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/6/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B14

Date
W.P.

PERCENT FINER THAN

SILTY CLAY, Trace Sand

USS Sieve size, meshesfinch

Size of openings, inches
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FINE GRAINED SAND GRAVEL SIZE
'LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
e GD-NB-13 20.12 104.12
[
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GRAIN SIZE DISTRIBUTION - THURBER 1221,GPJ 3/8/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B15

PERCENT FINER THAN

SILTY CLAY TILL

US S Sieve size, meshesinch
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Size of openirgs, inches
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SILY and CLAY FINE | MEDIUM | COARSE FINE COARSE | ~opay g
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
(] GD-NB-02 15.54 114.66
@ GD-NB-02 21.64 108.56
A GD-NB-03 18.59 112.18
* GD-NB-04 15.564 107.78
® GD-NB-06 10.97 113.00
e GD-NB-06 15.54 108.43
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/8/13

5 Bridges, Welland and St. Catharin
ges, Tve es FIGURE B16

GRAIN SIZE DISTRIBUTION

PERCENT FINER THAN

SILTY CLAY TILL
U S S Sieve size, meshesfinch Size ol openings, inches
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100 i |
o | A i
% 1T
| | I: l
70 : ]
Ml
60 1
]
50 1
: | Il
40 - 4 —
L
30 B [
29 L
||
10 1 . _.;._ ' 1 |
| | | ‘ L
0 | A | 1 Ll | 11 | 1N
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-NB-07 10.97 112.98
x GD-NB-08 10.97 113.11
A GD-NB-08 14.02 110.07
* GD-NB-11 18.59 112.58
® GD-NB-12 17.07 114.53
o GD-NB-12 21.64 109.96
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2365-09-01 THURBER Chkd. LPG




& Bridges, Welland and St. Catharines
9 FIGURE B17

GRAIN SIZE DISTRIBUTION

GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/8/13

SILTY CLAY TILL

US S Sieve size, meshesfnch Size of openings, inches
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FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

o GD-NB-13 10.97 113.27

X GD-SB-02 12.50 111.27

A GD-SB-02 15.54 108.22

* GD-SB-03 17.07 113.34

® GD-SB-03 18.78 111.63

o GD-SB-04 21.64 108.51
[
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/8/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B18

PERCENT FINER THAN

SILTY CLAY TILL

U5 S Sigvesize meshesinch

Size of openings, inches
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FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-SB-05 12.50 111.66
x GD-SB-05 18.59 105.57
A GD-SB-06 14.02 110.11
* GD-SB-07 14.02 110.08
® GD-SB-08 9.45 114.73
& GD-SB-08 14.02 110.15
R
March 2013 . l Prep'd
2365-09-01 THURBER Chkd.  LPG

AN




GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/8/13

5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B19

Date
W.P.

PERCENT FINER THAN

SILTY CLAY TILL

USS Seve wze meshezinrh

Size of operings,inches
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SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) GD-SB-09 10.97 113.18
X GD-SB-09 15.54 108.61
A GD-SB-11 7.92 116.80
* GD-SB-11 14.02 110.71
® GD-SB-11 17.07 107.66
< GD-SB-12 17.07 114.29
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GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/8/13

5 Bridges, Welland and St. Catharines

PERCENT FINER THAN

FIGURE B2
GRAIN SIZE DISTRIBUTION °
SILTY CLAY TILL
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SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® GD-SB-12 21.64 109.71
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5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B21

SILT TO SANDY SILT

U $ S Sieve size, meshesAnch Size of openings, nches

GRAIN SIZE DISTRIBUTION - THURBER 1221.GPJ 3/8/13
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5 Bridges, Welland and St. Catharines

GRAIN SIZE DISTRIBUTION

FIGURE B22
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GRAIN SIZE DISTRIBUTION

FIGURE B23
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GRAIN SIZE DISTRIBUTION

FIGURE B24
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GRAIN SIZE DISTRIBUTION

FIGURE B25
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ATTERBERG LIMITS TEST RESULTS

5 Bridges, Welland and St. Catharines

FIGURE B26
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FIGURE B27
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5 Bridges, Welland and St. Catharines

ATTERBERG LIMITS TEST RESULTS

FIGURE B28
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ATTERBERG LIMITS TEST RESULTS

FIGURE B29
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ATTERBERG LIMITS TEST RESULTS

FIGURE B30
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5 Bridges, Welland and St. Catharines

ATTERBERG LIMITS TEST RESULTS

FIGURE B31
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FIGURE B32
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5 Bridges, Welland and St. Catharines

ATTERBERG LIMITS TEST RESULTS

FIGURE B33
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5 Bridges, Welland and St. Catharines

ATTERBERG LIMITS TEST RESULTS

FIGURE B34
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ATTERBERG LIMITS TEST RESULTS
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FIGURE B35
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ATTERBERG LIMITS TEST RESULTS
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FIGURE B36
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Highway 406 — Glendale Avenue Overpass
St. Catharines, Ontario

Appendix C

Drawings titled “Borehole Locations and Soil Strata”
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