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FOUNDATION INVESTIGATION AND DESIGN REPORT
PICKERING PEDESTRIAN BRIDGE
Liverpool Road and Highway 401
City of Pickering

PART 1: FACTUAL INFORMATION

1. INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of a proposed pedestrian bridge in Pickering, Ontario. The proposed structure will carry

pedestrian traffic across Highway 401 from the parking lot of Pickering Town Centre to the
Pickering GO Station.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on
the data obtained, to provide a borehole location plan, records of boreholes, a stratigraphic profile,
laboratory test results and a written description of the subsurface conditions.

Thurber carried out this investigation as a sub-consultant to AECOM.
2. SITE DESCRIPTION

The site of the investigation is located approximately 325 m east of Liverpool Road at
Highway 401 in Pickering, Ontario. The proposed pedestrian bridge will span Highway 401, GO
Transit tracks and platforms, and CN Rail tracks. At this location Highway 401 consists of seven
(7) eastbound lanes and six (6) westbound lanes as well as a 2-lane ramp to Liverpool Road.

The proposed 6-span bridge consists of a terminal structure at each end as well as five piers. The
foundations for two of the piers (Pier 4 and Pier 5) have already been constructed in conjunction
with the highway widening.

The surrounding area is relatively flat and well developed. Pickering Town Centre is located to the
north of the proposed bridge and the Pickering GO Station is located to the south.

Physiographically, the site is located within the Iroquois Plain which consists predominantly of
permeable sands that were deposited along the shores of the glacial Lake Iroquois. This plain also
consists of till plains, drumlins, and areas of silty lacustrine deposits.
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3. SITE INVESTIGATION AND FIELD TESTING

The initial site investigation and field testing for this project were carried out between March 1 and
March 16, 2010. A total of five boreholes, identified as Boreholes 10-01 to 10-05, were advanced
to depths ranging from 14.3 m to 19.1 m. Boreholes 10-01 and 10-05 were drilled near the
proposed locations of the south and north terminals, respectively and Boreholes 10-02 to 10-04

were drilled near the proposed locations of the three bridge pier foundations that remain to be
constructed.

Three boreholes (Boreholes 1, 2, and 3) were drilled in 1995 by Peto MacCallum Ltd. near the

proposed locations of Pier 5, Pier 4, and the northern terminal. The borehole logs from the 1995
investigation are included in Appendix A.

Two additional boreholes were drilled on December 20 to 22, 2010 adjacent to existing Pier 4
(BH10-06) and Pier 5 (BH10-07). Since detailed description of the overburden soils were provided
in previous Boreholes 1 and 2, overburden sampling was not carried out to about 9 m depth in these
boreholes. Once bedrock was encountered, the boreholes were advanced a further 10.7 and 11.5 m

by rock coring, to total depths of 26.0 and 23.8 m. The boreholes were backfilled with bentonite
upon completion.

The approximate locations of all boreholes from current and previous investigations are shown on
the attached Borehole Location and Soil Strata Drawing in Appendix D.

All of the boreholes were drilled with a truck-mounted drill rig, with the exception of Borehole
10-03 which was drilled with a track-mounted rig. Samples were obtained at selected intervals
using a split spoon sampler in conjunction with Standard Penetration Testing (SPT) in the
overburden soils. Upon encountering bedrock, the boreholes were advanced approximately 3 to
11.5 m into the bedrock by NQ size diamond coring techniques.

Groundwater conditions in the open boreholes were observed throughout the drilling operations. A
standpipe piezometer consisting of 25 mm PVC pipe with a slotted screen was installed in selected

boreholes upon completion of drilling. The depth and completion details for each piezometer are
shown below in Table 3.1.

The drilling and sampling operations were supervised on a full time basis by a member of
Thurber’s technical staff. The supervisor logged the boreholes and processed the recovered soil
and rock samples for transport to Thurber’s laboratory for further examination and testing.

All rock cores were logged in the field, and the Total Core Recovery (TCR), Rock Quality
Designation (RQD) and the Fracture Indices (FI) were determined.
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Table 3.1 — Borehole Completion Details

Borehole

Details

Piezometer Tip
Depth/Elevation (m)

Completion Details

10-01

18.1/67.2

Piezometer with 1.5 m slotted screen installed with sand filter
to 13.8 m, mixture of bentonite and cuttings from 13.8 m to
ground surface. Flushmount cover installed.

10-02

19.1/67.7

Piezometer with 1.5 m slotted screen installed with sand filter
to 14.8 m, mixture of bentonite and cuttings from 14.8 m to
ground surface. Stick-up of 0.76 m.

10-03

16.8/67.2

Piezometer with 1.5 m slotted screen installed with sand filter
to 12.2 m, mixture of bentonite and cuttings from 12.2 m to
ground surface. Stick-up of 0.9 m.

10-04

15.6/70.4

Piezometer with 1.5 m slotted screen installed with sand filter
to 12.0 m, bentonite seal from 12.0 m to 0.15 m, and cement
from 0.15 m to ground surface. Flushmount cover installed.

10-05

14.3/70.2

Piezometer with 1.5 m slotted screen installed with sand filter
to 9.8 m, mixture of bentonite and cuttings from 9.8 m to

ground surface. Flushmount cover installed.

4. LABORATORY TESTING

The recovered soil samples were submitted to Thurber’s laboratory for geotechnical testing,
including Visual Identification (VI) and natural moisture content determination. The results of this
testing are shown on the Record of Borehole sheets in Appendix A. Selected samples were also
subjected to gradation analysis and Atterberg Limits tests and the results of these tests are also

shown on the Record of Borehole sheets in Appendix A as well as on the figures contained in
Appendix B.

Selected rock core samples were subjected to point load testing and Uniaxial Compressive
Strengths (UCS) were assessed from the point load tests. The results of these tests are also
summarized on the Record of Borehole sheets in Appendix A.

In addition to the routine geotechnical testing, selected soil samples were submitted to AGAT

Laboratories for analysis relating to the disposal of surplus soil. The following tests were
performed by AGAT Laboratories:

Test : Number
O.Reg. 153/04, metals and inorganics 3
O.Reg 558, TCLP metals and inorganics 2
Petroleum hydrocarbons, F1-F4/BTEX 1
Polyaromatic hydrocarbons (PAH) 1

The AGAT Certificates of Analysis are included in Appendix C.
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S. DESCRIPTION OF SUBSURFACE CONDITIONS

This section presents a general summary of the subsurface conditions encountered at the borehole
locations drilled for the proposed pedestrian bridge. Reference is made to the Record of Borehole
sheets included in Appendix A. A stratigraphic profile is also presented on the Borehole Locations
and Soil Strata Drawings in Appendix D. An overall description of the soil and rock stratigraphy is

given in the following paragraphs. However, the factual data presented in the Record of Borehole
Sheets governs any interpretation of the site conditions.

In general terms, the soil stratigraphy encountered in the five boreholes drilled for this investigation
consists of asphalt or topsoil over fill which in turn overlies native silty clay and silt with some clay
which in turn overlies sandy silt to silty sand till. Shale bedrock was encountered under the
overburden deposits. Descriptions of the individual stratum are presented below.

5.1 Asphalt

Asphalt was encountered at the surface in Boreholes 10-01 and 10-04 to 10-07. The
asphalt at these locations varied in thickness from 25 mm to 150 mm. The asphalt
thickness may vary between and beyond the borehole locations.

5.2 Topsoil

At Borehole 10-03, 200 mm of topsoil was encountered which contained some rootlets.

Topsoil thickness may vary in other parts of the site and this limited data is not suitable for
estimating a topsoil stripping quantity.

S.3 Fill

Granular roadbase fill was encountered below the asphalt in Boreholes 10-01 and 10-04 to
10-07. The fill consisted primarily of sand with some gravel to silty sand. Cohesive fill
which consisted of clayey silt to silty clay was encountered below the granular roadbase
fill in Boreholes 10-04 and 10-05. Silty sand and sandy silt fill was encountered below the
pavement structure in Borehole 10-01 and from the surface in Borehole 10-02.

The granular roadbase fill ranged from 0,6 to 1.8 m in thickness (underside elevation 83.7
to 85.4 m) and the cohesive fill ranged from 0.4 to 1.3 m in thickness (underside elevation
82.4 to 83.7 m). The silty sand/sandy silt fill is 0.8 m thick in Borehole 10-01 and 2.3 m
thick in Borehole 10-02 (underside elevation 83.7 to 84.5 m).

The granular roadbase fill is damp to moist and the moisture contents ranged from 3 to
16%. SPT N-values recorded in the granular fill ranged from 14 to 34 blows for 0.3 m
penetration, indicating compact to dense conditions. The moisture contents of the cohesive
fill ranged from 15 to 25%. SPT N-values recorded in the cohesive fill ranged from 6 to 14
blows for 0.3 m penetration, indicating a firm to stiff consistency.
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The moisture content of the siity sand/sandy silt fill ranges from 6 to 15%. SPT N-values

range from 5 to 20 blows for 0.3 m penetration indicating the fill is in a loose to compact
state.

54 Clayey Silt

In Borehole 10-03, a 2.1 m thick layer of clayey silt was encountered below the topsoil.
The underside elevation of this clayey silt layer is 81.7 m. The SPT N-values for this
deposit ranged from 7 to 10 blows for 0.3 m of penetration indicating a firm to stiff
consistency. The moisture content of this layer ranges from 11 to 21%.

5.5 Silty Clay

Underneath the fill and the clayey silt layer, a layer of silty clay was encountered in all of
the sampled boreholes, interlayered with a layer of silt with trace sand. The silt layer is
described in the following section. The combined thickness of the silty clay layers ranged
from 6.0 m in Borehole 10-01 to 2.4 m in Borehole 10-05. The underside elevation of the
silty clay layer ranges from 75.4 to 76.6 m. The silty clay contains trace to some sand and
trace gravel. The moisture contents of the silty clay layer ranged from 14 to 32%.

SPT N-values recorded in the silty clay ranged from 0 to 11 blows per 0.3 m of penetration

indicating a very soft to stiff consistency. In general, the consistency ranged from soft to
firm.

The results of the laboratory Atterberg Limits and gradation tests are summarized below:

Index Property Percentage (%)
Liquid Limit 21to35
Plastic Limit 13 t0 20

Soil Particles Percentage (%)
Gravel 0
Sand 0to2
Silt 62 to 77
Clay 22 to 36

The grain size distribution curves for the selected silty clay samples are shown in
Figure B1, Appendix B. The results of the Atterberg Limits tests for the selected silty clay
samples are shown in Figure BS, Appendix B.
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5.6 Silt

A layer of silt was encountered in all sampled boreholes, bedded within the silty clay. The
thickness of the silt layer ranged from 1.5 to 4.6 m with underside elevation ranging from
769 to 79.1 m. The silt contains some clay and trace sand and is grey and wet, with
moisture contents from 20 to 28%.

SPT N-values recorded in the silt deposit ranged from 2 to 8 blows per 0.3 m of
penetration, indicating very loose to loose conditions.

The results of laboratory gradation tests performed on selected silt samples are summarized

below:
Soil Particles (%)
Gravel 0
Sand 1to2
Silt 78 to 85
Clay 13 to 26

The grain size distribution curves of the selected silt samples are shown in Figure B2,
Appendix B.

5.7 Sandy Silt to Silty Sand Till

Sandy silt to silty sand till was encountered below the silty clay in all of the sampled
boreholes except Borehole 10-04, where a layer of sand was encountered between the silty
clay and the sandy silt to silty sand till. The till contains trace to some clay and trace
gravel and is grey and varies from damp to wet. The thickness of this till deposit ranges
from 1.6 to 6.1 m with underside elevation of 70.3 to 73.8 m.

SPT N-values recorded in the silty sand to sandy silt till deposit ranged from 0 to 82 blows
per 0.3 m of penetration, indicating very loose to dense conditions. SPT N-values of 100
blows for 0.275 m of penetration and 50 blows for 0.05 m of penetration were also
recorded. The SPT N-values were typically greater than 40 blows per 0.3 m of penetration,

indicating that the silty sand to sandy silt till typically has a dense condition. The moisture
content of the till ranges from 6 to 13%.

The results of laboratory gradation tests performed on selected sandy silt to silty sand till
samples are summarized below:
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Soil Particles (%)
Gravel 4t010
Sand 42 t0 48
Silt 31to44
Clay 10to 13

The grain size distribution curves of selected sandy silt to silty sand till samples are shown

in Figure B3, Appendix B.

5.8 Sand

A layer of sand was encountered below the silty clay in Borehole 10-04 and below the
sandy silt to silty sand till in Borehole 10-05. The sand contains some gravel, some silt,
and trace clay and is grey and wet. The thickness of the sand layer ranges from 0.4 to 1.0
m with and underside elevation of 73.4 to 75.6 m. The SPT N-value recorded in this sand
unit was 9 to 20 blows for 0.3 m of penetration, which indicates a loose to compact

condition.

The results of a laboratory gradation test are summarized below:

Soil Particles (%)
Gravel 17
Sand 72
Silt & Clay 11

The grain size distribution curve for the sand sample is shown in Figure B4, Appendix B.

5.9 Bedrock

The overburden soils described above are underlain by weathered to fresh shale bedrock

with hard limestone interbeds. Table 5.1 summarizes the bedrock depth and the elevations
of the top of bedrock at each borehole location.

Table 5.1 — Depth to Bedrock at Borehole Locations

Depth to Top of Bedrock
Borehole Bed ,.l:,ck (m) Ell:avation (m)
10-01 13.0 72.3
10-02 15.8 71.0
10-03 13.7 70.3
10-04 12.3 73.7
10-05 11.1 73.4
10-06 14.9 71.3
10-07 12.2 73.8
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Total core recovery (TCR) in the bedrock was generally between 92 and 100%, with the
exception of Run 1 in Borehole 10-01 where the TCR was 20%. The RQD ranged from 13
to 100%, again with the exception of Run 1 in Borehole 10-01 where the RQD was 0%.
These values indicate that the quality of the shale bedrock is quite variable and ranges from
very poor to excellent. In Boreholes 10-06 and 10-07, the RQD typically ranged from 82
to 100% (good to excellent quality) with one value of 71% (fair quality) in the initial run.
The RQD values appear to increase with depth.

A total of sixty-six (66) point load tests were performed on the bedrock core samples.
Based on the results of the laboratory point load tests, the assessed Uniaxial Compressive
Strength (UCS) of the selected bedrock samples ranged from 1.0 to 20 MPa. These values

indicate a strength classification of very weak to weak. It should be noted that the rock
contains hard limestone interbeds.

5.10 Water Levels

A standpipe piezometer was installed in Boreholes 10-01 to 10-05. Water levels were
observed in the open boreholes during drilling and were measured a few weeks after

drilling was completed. The water level readings from the piezometers are presented in
Table 5.2.

Table 5.2: Water Level Measurements

. Tin De ) th/ Water;I_.e_vel (m)
Borehole Ele\lr)a ﬁ:g (m) Date Degth Below Elevation
; urface
Mar. 2, 2010 5.6 79.7
10-01 18.1/67.2 Mar. 30, 2010 6.1 79.2
Apr.19, 2010 6.0 793
Mar. 5,2010 42 82.6
10-02 19.1/67.7 Mar. 30, 2010 6.9 79.9
Apr.19, 2010 7.0 79.9
Mar. 30, 2010 1.8 82.2
10-03 e Apr.19, 2010 49 79.2
Mar. 15, 2010 4.6 81.4
10-04 s Mar. 30, 2010 1.0 85.0
Mar. 3, 2010 3.7 80.8
10-05 14.3/70.2 Mar. 30, 2010 7.1 77.4
Apr.19, 2010 1.7 76.8

The values presented in Table 5.2 are short-term readings and seasonal fluctuations of the
groundwater level are to be expected. In particular, the groundwater level may be at a
higher elevation after the spring snowmelt or after periods of heavy rainfall.
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6. MISCELLANEOUS

DBW Drilling Ltd. of Ajax, Ontario supplied the drill rigs and conducted the drilling, sampling and
in-situ testing operations.

The field work was supervised on a full time basis Mr. Jason Mei and Ms. Eckie Sui of Thurber
Engineering Ltd. Laboratory testing was carried out at Thurber’s laboratory in Oakville, Ontario.

Planning of the field program was conducted by Mrs. Lindsey Blaine, E.I.T. Interpretation of the
field data and preparation of the investigation report was conducted by Mrs. Lindsey Blaine, E.I.T.

The report was reviewed by Mr. Alastair Gorman, P.Eng. and Dr. P.K. Chatterji, P.Eng., a
Designated Principal Contact for MTO Foundations Projects.

Thurber Engineering Ltd.

Lindsey Blaine, E.I.T
Project Manager

Murray R. Anderson, P.Eng.
Senior Foundations Engineer

P.K. Chatterji, P.Eng.
Review Principal, Designated MTO Contact
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FOUNDATION INVESTIGATION AND DESIGN REPORT
PICKERING PEDESTRIAN BRIDGE
Liverpool Road and Highway 401
City of Pickering

PART 2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

7. GENERAL

This report presents interpretation of the geotechnical data in the factual report and presents
geotechnical design recommendations to assist the design team to select and design a suitable
foundation system for the proposed structure.

Information provided by AECOM indicates that the pedestrian bridge will have six spans of
varying length for a total length 0of 201.5 m. The proposed bridge consists of a terminal structure at
each end as well as five piers. The five piers will consist of reinforced concrete shafts which will
be supported on concrete foundations. Based on the information provided, the foundations for the
two piers located in/on Highway 401 have already been constructed during the Highway 401

expansion in the late 1990s. The two terminal structures will be reinforced concrete and will house
both stairs and elevators.

The discussion and recommendations presented in this report are based on our understanding of the
project and on the factual data obtained in the course of this investigation.

8. STRUCTURE FOUNDATIONS

The stratigraphy encountered in the sampled boreholes drilled at the locations of the bridge piers
and the terminals consists of a pavement structure overlying 0.8 to 2.3 m of sand, silt and clay fill
overlying a sequence of soft to firm silty clay over dense to very dense silty sand till. Shale
bedrock was encountered at depths of 11 to 16 m at the borehole locations.

Initial consideration was given to the following foundation types:
= Spread footings
= Caissons
*  Driven steel H-piles

A comparison of the foundation alternatives based on advantages and disadvantages of each is
discussed below.
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8.1 Spread Footings

The consistency of the clay soil near the surface ranges from soft to firm, occasionally stiff.
Accordingly, spread footings are not recommended as foundations for the bridge piers or
terminals on account of the low available bearing resistance and the potential for uneven
differential settlement.

It is also noted that the two foundation units that have been pre-built within the
Highway 401 lanes are founded on piles. For this reason also, piled foundations are
recommended in order to provide compatible foundation performance along the structure.

Spread footings could, however, be considered for the support of the ends of the stairs
remote from the terminal tower. The spread footings must be founded on undisturbed
native soil or on engineered fill pads bearing on the native soil. These footings can be
designed on the basis of the following bearing resistances:

ULS¢ 150 kPa
SLS 100 kPa

Alternatively, the spread footings could be founded on a pad of engineered fill consisting
of OPSS Granular A compacted to 100% of the standard Proctor maximum dry density at
optimum moisture content +2%. Provided the engineered fill is at least 1.5 m thick below
the footing, the following bearing resistances may be used:

ULS; 450 kPa
SLS 300 kPa

The performance of the spread footings will differ from the piled foundations in that grater
movement must be anticipated, i.e. settlement and possible movement in the winter. This
relative movement must be taken into account, especially where the stair structure is tied
into the main structure.

8.2 Caissons

Caissons foundations are an option to support the structure at this site.

Caissons may be founded in the bedrock that was encountered underlying the site. Based

on the available information, bedrock lies at Elevation 70.3 at Borehole 10-03 to Elevation
73.8 at Borehole 10-07.

The caissons must be advanced through the overburden and into the bedrock and must be
advanced using a steel liner to support the walls and reduce the risk of material falling in
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from the sides of the hole. It will be necessary to advance the liner to the top of the
bedrock.

The method of installation can be selected by the contractor, provided it meets the
requirements of the foundation design.

The factored axial geotechnical resistances at ULS recommended for three typical caisson
designs, founded in shale bedrock and designed for end bearing, are provided in Table 8.1.

Table 8.1- Axial Geotechnical Resistance of Caissons

Socket Depth below Caisson Diameter Factored Axial
Sound Shale Surface (m) (m) Resistance at ULS (kN)
1.5 0.9 2,000
L5 1.2 4,000
3.0 1.2 6,500

The SLS condition will not govern for caissons founded in bedrock.

The use of end bearing caissons, however, requires hand cleaning and inspection of the
caisson base prior to concreting. If this cleaning and inspection cannot be assured at the
time of design, then caissons are not recommended as the preferred foundation option.

8.3 Driven Steel Piles

The ground conditions at the site are considered to be suitable for the support of
foundations on steel H-piles driven to refusal in the bedrock. Piled foundations are
considered to be suitable for the piers and for the main towers at the terminals.

The anticipated pile lengths and tip elevations for piles driven to bedrock are as shown in
Table 8.2.

Table 8.2 —~ Estimated Pile Lengths for Piles Driven to Bedrock

Estimated Pile | Estimated Length
Borehole No. il ¥ mip Elevation of Pile’ (m)gt
10-01 723 13.0
10-02 71.0 158
10-03 703 13.7
10-04 K] 12.3
10-05 734 1.1

1) From existing ground surface.

We understand that foundation loads will be relatively low at the Terminal Buildings and
GO Platform Stairs (Boreholes 10-01, 10-02 and 10-03), and use of lower capacity piles is
preferred. The preliminary design indicates maximum factored design loads will be up to
400 kN/pile at ULS and 350 kN/pile at SLS. It is reccommended that piles supporting these




=
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lower design loads be driven to the very dense silty sand/sandy silt till at or below
Elevation 74.0.

8.3.1 Axial Geotechnical Resistance

The axial geotechnical resistance of selected pile sections driven to bedrock that could be
considered for use at this site are as follows:

Table 8.3 - Axial Geotechnical Resistance of Piles Driven to Bedrock

. Factored Axial
eion Resistance at ULS (kN)
HP 310 X 79 1,000

HP310X 110 2.000
HP310 X 132 2,400
HP 310 X 152 2.750

The SLS condition will not govern for piles founded on bedrock.

For HP 310X79 piles driven to the very dense sand/silt till at or below Elevation 74.0, the
following values for axial geotechnical resistance are recommended:

ULS; 600 KN/pile
SLS 500 KN/pile

The structural resistance of the pile must be checked by the structural designer.

Oversize materials (e.g. greater than 75 mm nominal diameter) must not be used in any
fills through which the piles will be driven.

8.3.2 Downdrag

Since the project does not include the placement of fill above existing grade, downdrag on
the piles is not considered to be an issue at this site.

833 Pile Tips

The tips of all driven piles must be fitted with cast steel, H-section rock points from an
approved manufacturer such as Titus Steel (Standard H-point) or APF hard Bite or
approved equivalent.

8.3.4 Pile Installation

Pile installation must be in accordance with OPSS 903.
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8.3.5 Pile Driving

The piles at this site must be founded on bedrock at the piers or very dense sand/silt till at
the terminal buildings and stairs.

The appropriate pile driving note for piles driven to bedrock is “Piles to be driven to
bedrock”. The appropriate pile diving note for piles driven into the very dense sand/silt till
is “Piles to be driven in accordance with Standard SS 103-11 using an Ultimate
Geotechnical Resistance of 1,200 kN per pile” (or twice the maximum factored design load
at ULS if this is less than 1,200 kN).

8.3.6 Predrilled Holes

We understand that setting of the piles in predrilled holes is being considered as an
alternative to conventional pile driving operations to reduce construction noise and
vibration. If predrilling is employed, it is recommended that the piles be installed in

600 mm diameter holes extending at least 1.5 m below the shale surface and backfilled
with concrete.

Respective axial geotechnical resistances of 1,000 kN/pile and 1,500 kN/pile at factored
ULS are recommended for non-driven HP 310X79 and HP 310X110 steel piles installed in

predrilled holes in rock. The SLS condition will not govern design of piles set in predrilled
holes in rock.

Construction of the predrilled holes will require use of a steel liner advanced to the bedrock
surface to support the sidewalls, minimize groundwater inflow, and enable machine-
cleaning of the socket base. Installation procedures that deal with potential instability due

to the presence of a high groundwater table and cohesionless soil deposits must be
employed.

An appropriate installation note is “Piles to be placed in bedrock. Suitability of bedrock to
be confirmed by Geotechnical Engineer during construction of predrilled hole.”

8.4 Recommended Foundation

From a geotechnical perspective, the recommended foundation system for this structure is
steel H-piles driven to bedrock. Steel piles driven to very dense sand/silt till may be
considered for the Terminal Buildings and Platform Stairs.

8.5 Frost Cover

The design depth of frost penetration at this site is 1.3 m. It is recommended that pile caps

and footings founded on soils be provided with a minimum of 1.3 m of earth cover above
the underside of the pile cap.
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8.6

Lateral Resistance of Piles and Caissons

We understand that horizontal loads at the South and North Platform Stairs (BH10-02 and
10-03) will be resisted by passive forces developed along the sides of the deep foundation
units. The lateral resistance of the piles/caissons may be calculated using values for the

coefficient of horizontal subgrade reaction (k;) and ultimate lateral resistance (pu)
computed as follows:

Non-cohesive Sands and Silts:

ks

Pult

= n, z/D

3yzK,

Cohesive Silty Clays and Clayey Silts:

where

ks
Punt

= 67 c,/D

(KN/m?)

(kPa)

(KN/m?)

(kPa)

= pile/caisson width/diameter in metres

= depth of embedment of pile/caisson in metres

= coefTicient related to soil density (see table below)
= undrained shear strength (see table below)
= bulk unit weight (see table below)

use submerged unit weight below water table

passive earth pressure coefficient (see table below)

Geotechnical parameters recommended for use in the above equations are as follows:

Table 8.4 - Parameters for Calculation of Lateral Pile/Caisson Resistance

Location | Elevation Soil Rl e K, U':‘QNY:I‘%'“
South 85.0 to 84.5 | Sandy Silt Fill 2,000 - 2.8 19
Platform 84.5 t0 80.7 Silty Clay - 50 2.8 9%
Stairs 80.7 to 77.7 Silt 1,500 - 3.0 10*
(BH10.02) | 11710762 | _Sily Clay - 35 2.5 9
76.2to 71.1 | Silty Sand Till | 12,000 - 3.8 11*
85.0 to 83.5 Earth Fill 2,000 - 2.8 19
North 83.5t0 81.7 Clayey Silt - 60 2.8 9*
Platform 81.7t079.4 Silty.Clay - 40 2.5 9"
Stairs 79.4t0 77.9 : Silt 1,500 - 3.0 10*
(BH10-03) 779t076.4 Silty Clay - 35 2.5 g*
76.41073.3 | Sandy Silt Till | 10,000 - 3.6 11*
73.3t070.3 | Silty Sand Till [ 12,000 - 3.8 11*

*Buoyant unit weight below the water table.
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The above equations and recommended parameters may be used to analyze the interaction

between a pile and the surrounding soil. The lateral pressures obtained from the analysis
should not exceed the ultimate lateral resistance.

The spring constant, K, for analysis may be obtained by the expression, K =k; x L x D
(kN/m), where k; is the coefficient of horizontal subgrade reaction (kN/m®), D is the pile
width (m) and L is the length (m) of the pile segment or element used in the analysis. The
ultimate lateral resistance, P,;, may be obtained from the expression, Py = pu X L x D.
This represents the uitimate load at which the pile fails and will not support any additional
load at greater displacements. It is recommended, however, that the total lateral resistance
assumed in one pile be limited to no more than 120 kN at ULS and 40 kN at SLS.

The modulus of subgrade reaction may have to be reduced, based on the pile/caisson
spacing. The reduction factors to be used for a pile group oriented perpendicular or
parallel to the direction of loading are provided in the following table. Intermediate values
may be obtained by linear interpolation.

Table 8.5 - Subgrade Reaction Reduction Factors for Pile/Caisson Spacing

K Pile/Caisson Spacing, 3
Condition : Centre to Cell)x tre*g Reduction Factor
Pile group oriented perpendicular 4D 1.0
to direction of loading 1D 0.5
8D 1.0
Pile group oriented parallel to 6D 0.7
direction of loading 4D 0.4
3D 0.25

* where D is the width of pile/caisson

8.7 Micropile and Rock Anchor Design

It is understood that additional resistance to large moments and associated uplift forces will

be required for the existing foundations at Piers 4 and 5. Use of micropiles or rock anchors
is being considered to resist the uplift forces.

Anchorage for micropiles and/or rock anchors should be developed within sound shale
bedrock. In Boreholes 10-06 and 10-07 cored at Piers 4 and 5, sound shale was
encountered at depths of 15.9 and 13.5 m (Elev. 70.3 and 72.5 m), respectively. The

recommended allowable grout/sound rock adhesion for design of permanent micropiles/
anchors in sound shale is 170 kPa.

Contract Drawing S505 indicates that the proposed micropile design consists of a 75 mm
diameter Dywidag threadbar installed in a 200 mm diameter hole with a minimum bond

length of 10 m in sound bedrock. The allowable micropile/anchor capacity in tension for
this configuration is 1,000 kN per micropile.
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Provision must be included in the installation for post-grouting of the anchors/ micropiles.
The rock anchors/micropiles should be provided with double corrosion protection.

Each production anchor/micropile should be proof tested as per ASTM to confirm that they
can resist the required uplift load.

The drilling of holes for installation of micropiles or anchors will encounter clays, silts,
sand and silt till below the water table. Free water was observed at 2.7m depth in Borehole
95-2 and caving of the borehole sidewalls was noted at depths of 1.8 to 4.5m in Boreholes
95-1 and 95-2. It is anticipated that temporary casing will be required to support the side
walls of the holes drilled for installation of the micropiles/anchors.

The silt till may contain cobbles and boulders. The Contractor’s drilling equipment must
be able to dislodge, remove or penetrate any cobbles or boulders encountered in the till.

Hard limestone interbeds will be encountered while advancing the micropile holes within
the shale bedrock. The Contractor’s drilling equipment must be able to penetrate the sound
bedrock and hard interbeds to achieve the design bond length.

9. EXCAVATION AND BACKFILL
9.1 General

All excavations must be carried out in accordance with the Occupational Health and Safety
Act (OHSA) and in accordance with OPSS 902. For the purposes of the OHSA, the native
soils may be classed as Type 2 soil and the fill as Type 3 soils.

9.2 Foundations

The excavation and backfilling for foundations must be carried out in accordance with
OPSS 902.

9.3 Pavement Restoration

Following backfilling of the foundation excavations in the median and shoulders of
Highway 401, the pavement structure must be reconstructed to match the thickness of the
adjacent existing pavement structure. Boreholes drilled in the shoulder and median of the
existing highway indicated a pavement structure consisting of about 130 mm of asphalt
over 350 mm of Granular A base and 400 mm of Granular B (average values).

If the excavation limits extend into the travelled lanes, a significantly thicker asphalt layer
should be anticipated (likely in the order of 250 to 300 mm, to be confirmed during

construction). Disturbance of the pavement structure in the travelled lanes must be
minimized.
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Asphalt mixes used for pavement restoration on Highway 401 should consist of Superpave
12.5 FC2 for the surface course (40 mm thick) and HDBC for binder courses. The PGAC
grade for the surface course and top binder course lift should be upgraded to PG 70-28.

rd

10. GROUNDWATER AND SURFACE WATER CONTROL

The data obtained from the standpipe piezometers indicates that the groundwater level lies at
depths below the existing ground ranging from 1.0 to 7.7 m, corresponding to Elevation 85.0 to
Elevation 76.8. These levels, especially the higher levels, are believed to be representative of the
groundwater in the lower soil strata and therefore will not affect the design or construction of

shallow excavations. It must, however, be assumed that there is water perched in the fill materials
encountered at the ground surface.

It is anticipated that excavations for the structure foundations will not extend more than 3 m +

below the existing ground level. These excavations will lie in the existing fill and may penetrate to
the underlying silty clay.

It is anticipated that seepage from the shallow, perched groundwater into the foundation
excavations can be controlled by pumping from shallow sumps.

The volumes of water removed by dewatering/unwatering are not expected to need a Permit to
Take Water (PTTW). However, it may be advisable to submit an application for a PTTW to MOE
in time to have the PTTW in place at the time of contract award. In this way, the permit will be in
place should there be any events on site that trigger the requirement.

All surface water should be diverted away from any temporary excavation.
11. PROTECTION SYSTEMS

Shoring required for roadway protection or for the support of temporary excavations must be
designed in accordance with OPSS 539. Performance Level 2 is recommended for roadway
protection within the Highway 401 corridor. For work within the railway right of way, reference
should be made to the requirements in AREMA.

Recommended geotechnical parameters for review of the shoring design are presented in
Table 11.1. The shoring design must take into account any surcharge loads such as rail and road
traffic. Soils should not be stockpiled adjacent to the excavation.

Design of the protection system is the responsibility of the Contractor. All shoring systems should
be designed by a Professional Engineer experienced in such designs.
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Table 11.1 - Shoring Design Parameters
Soil L i
aliTyee aNmdidey e | BT
Sand and Gravel Fill
- upper 0.8 to 1.9 m in Boreholes 10-01, 10-04, 22 32 0.3 0.47 33
10-05, 95-01 and 95-02
Silty Sand/Sandy Silt Fill
- 0.9 to 1.6 m in Borehole 10-01, upper 2.3 m in 21 30 0.33 0.5 3.0
Borehole 10-02
Clayey Silt/Silty Clay Fill
- upper 2.3 m in Borehole 10-03, 1.9 to 2.3 m in 20 26 0.4 0.56 2.5
Borehole 10-04, 0.8 to 2.1 m in Borehole 10-05
Silty Clay
- below depths of 1.4 to 2.3 m in all boreholes = 28 e 0.53 =

Notes: Submerged unit weights (y - 9.8 KN/m®) should be used below the base of the excavation.
Earth pressure coefficients are for a level ground surface. For the case of a sloping backfill, the

coefficients should be reviewed by Thurber.

12. EARTH PRESSURE

For fully drained conditions, earth pressures acting on retaining structures should be computed in
accordance with Clause 6.9 of the CHBDC but generally are given by the expression:

Phn=K(yh+q)
Py, = horizontal pressure on the wall at depth h (kPa)
K = earth pressure coefficient (see table 12.1)

v = unit weight of retained soil (see table 12.1)

h = depth below top of fill where pressure is computed (m)

q = value of any surcharge (kPa)

In accordance with Clause 6.9.3 of the CHBDC, a compaction surcharge should be added. The
magnitude should be 12 kPa at the top of fill and decreasing to 0 kPa at a depth of 2.0 m for
Granular B Type I or at a depth of 1.7 m for Granular A or Granular B Type II.
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Table 12.1 — Earth Pressure Coefficients
_Earth Pressure Coefficient (K)
OPSS Granular A or OPSS Granular B Typel
OPSS Granular B Type Il
¢ =35° vy =22.8 kN/m’ ¢ =32°% vy =21.2 kN/m’
Horizontal | Sloping Surface | Horizontal | Sloping Surface
Surface Behind Wall Surface Behind Wall
Behind Wall (2H:1V) Behind Wall (2H:1V)
Active
0.27 0.40* 0.31 0.48*
(Unrestrained Wall)
At rest
0.43 - 0.47 -
(Restrained Wall)
Passive (Movement 3.70 N 3.30 .
Towards Soil Mass) '

* For wing walls,

13. SEISMIC CONSIDERATIONS

13.1 Seismic Design Parameters

The site is treated as lying in Seismic Zone 1. The following seismic parameters should be

used for design:
e Velocity Related Seismic Zone 1
e Zonal Velocity Ratio 0.05
e Acceleration Related Seismic Zone 1
e Zonal Acceleration Ratio 0.05
e Peak Horizontal Acceleration 0.08

The soil profile type at this site has been classified as Type II. Therefore, according to
Table 4.4 of the CHBDC, a Site Coefficient “S” (ground motion amplification factor) of
1.2 should be used in seismic design.

13.2 Liquefaction Potential

The potential for liquefaction of the foundations soils was assessed using the Seed and
Idriss (1971) method".

Using this method, the clay soils at the site are not considered to be prone to liquefaction.

! Seed, H.B. and Idriss, LM. 1971, “Simplified Procedure for Evaluating Soil Liquefaction Potential” Journal
of Soil Mechanics and Foundations Division, ASCE, Vol. 101, No. SM9, September, pp. 1249-1273.
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13.3 Retaining Wall Dynamic Earth Pressures

In accordance with Clause 4.6.4 of the CHBDC, retaining structures should be designed
using active (Kag) and passive (Kpg) earth pressure coefficients that incorporate the effects
of earthquake loading. For the design of retaining walls, the coefficients of horizontal
earth pressure in Table 13.1 may be used.

Table 13.1 — Earth Pressure Coefficient (K) for Earthquake Loading

Granular A or OPSS Granular B Type I
Granular B Type I ¢ =32°
¢ =35°% y=22.8 kN/m" v =212 kN/m’
Horizontal Sloping I Horizontal | Sloping Surface
Wall Condition Surface | Surface Behind Surface Behind Wall
Behind Wall | Wall 2H:1V) | Behind Wall (2H:1V)
Active (Kap)* 0.3 0.47 0.34 0.58
Passive (Kpg) 3.6 - 32 -
At Rest (Kog)** 0.53 - 0.58 -
> After Mononobe and Okabe, passive case assumes a horizontal surface in front of the wall.

> After Woods

14. DISPOSAL OF SURPLUS EXCAVATED SOIL

A total of seven soil samples were selected for submission to AGAT Laboratories Limited for
analytical testing to assess disposal requirements for surplus excavated soil.

In general, visual and olfactory examination of the soil samples revealed no evidence of staining or
odours indicative of hydrocarbon impact or other contamination.

The analytical results for the three samples tested for selected inorganic parameters outlined in
O.Reg. 153/04 were compared to the criteria for Table 1 (Full Depth Background Site Condition
Standards) and Table 2 (Full Depth Generic Site Condition Standards in a Potable Groundwater
Condition). The concentrations of all of the parameters tested met the more stringent background
standards presented in Table 1, except for Electrical Conductivity (EC), Sodium Absorption Ration
(SAR) and chloride in all three samples. Upon comparison with Table 2 of the Regulation (for
Industrial, Commercial or Community land use) all of the concentrations met the guideline criteria
except for the EC and SAR values in the sample collected from Borehole BH10-01. These results
likely reflect the impact of road salting operations.

The results of the petroleum hydrocarbon and polyaromatic hydrocarbon (PAH) analyses were also
compared to the Table 1 and Table 2 criteria. The concentrations of petroleum hydrocarbon
Fractions F3 and F4 exceeded the Table 1 criteria, but did not exceed the Table 2 criteria. All other

petroleum hydrocarbon concentrations (BTEX, F1, and F2), as well as the PAH concentrations met
the Table 1 and Table 2 criteria.
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The results of the TCLP tests were compared to the guidelines established by O.Reg. 558. All of
the concentrations met the guideline.

Based on the analytical results summarized above the following recommendations are provided:

In general, excess soils from the site may be classified as “non-subject waste” and
disposed of at a suitable receiving site or reused on-site provided their geotechnical
properties (i.e. water content, compactibility) are satisfactory.

Acceptance criteria stipulated by individual receivers may vary and some receivers
may require that all results meet the stringent Table 1 standards or other specified
criteria. Bidders should confirm the requirements or their proposed receiving sites at
the tendering stage.

The EC, SAR and chloride values measured in the samples are believed to reflect the

effects of road de-icing salt, and may impact vegetation growth if placed near the
surface of a receiving site.

Excavated pavement materials such as asphalt and concrete should be removed
separately from granular materials and recycled at an approved recycling facility or
disposed of appropriately off-site. Asphalt should not be mixed with excess excavated
soil; fill receivers may not accept excess excavated soil if it contains asphalt.

15. CLOSURE

Engineering analysis and preparation of the report were carried out by Mr. Alastair E. Gorman,

P.Eng.

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

Thurber Engineering Ltd.

Murray R. Anderson, P.Eng.
Senior Foundations Engineer

P. K. Chatterji, P.Eng.
Review Principal
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STATEMENT OF GENERAL CONDITIONS

1. STANDARD OF CARE

This study and Report have been prepared in accordance with generally accepted engineering or environmental
consulting practices in this area. No other warranty, expressed or implied, is made.

2. COMPLETE REPORT

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

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

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purpose that were
described to us by the Client. The applicability and reliability of any of the findings, recommendations,
suggestions, or opinions expressed in the document are only valid to the extent that there has been no material
alteration to or variation from any of the said descriptions provided to us unless we are specifically requested by
the Client to review and revise the Report in light of such alteration or variation.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the
sole benefit of the Client. NO OTHER PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION
THEREOF WITHOUT OUR WRITTEN CONSENT. WE WILL CONSENT TO ANY REASONABLE REQUEST BY
THE CLIENT TO APPROVE THE USE OF THIS REPORT BY OTHER PARTIES AS "APPROVED USERS”. The
contents of the Report remain our copyright property and we authorize only the Client and Approved Users to
make copies of the Report only in such quantities as are reasonably necessary for the use of the Report by those
parties. The Client and Approved Users may not give, lend, sell, or otherwise make the Report, or any portion
thereof, available to any party without our written permission. Any use which a third party makes of the Report,
or any portion of the Report, are the sole responsibility of such third parties. We accept no responsibility for
damages suffered by any third party resulting from unauthorized use of the Report.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks,

I geological units, contaminant materials and quantities have been based on investigations performed in

accordance with the standards set out in Paragraph 1. Classification and identification of these factors are

judgemental in nature and even comprehensive sampling and testing programs, implemented with the

appropriate equipment by experienced personnel, may fail to locate some conditions. All investigations

ﬂ utilizing the standards of Paragraph 1 will involve an inherent risk that some conditions will not be detected

and all documents or records summarizing such investigations will be based on assumptions of what exists

between the actual points sampled. Actual conditions may vary significantly between the points investigated

and all persons making use of such documents or records should be aware of, and accept, this risk. Some

ﬂ_ conditions are subject to change over time and those making use of the Report should be aware of this

possibility and understand that the Report only presents the conditions at the sampled points at the time of

sampling. Where special concerns exist, or the Client has special considerations or requirements, the Client

m should disclose them so that additional or special investigations may be undertaken which would not otherwise
be within the scope of investigations made for the purposes of the Report.

(see over...)
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RECORD OF BOREHOLE SHEETS
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES
TEX LCL ‘JCATION OF SOIL

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 to 200mm same
Gravel 4,75 to 75mm 5to 7Smm
Sand 0.075 to 4.75mm Not visible particles to Smm
Silt 0.002 to 0.075Smm Non-plastic particles, not visible 10
the naked eye
Clay Less than 0.002mm Plastic particles, not visible to
the naked cye
QARSE SOIL DESCRIPTION (50% gre:
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10to 20%
Adjective (e.g. silty or sandy) 20t0 35%
And (e.g. sand and gravel) 3510 50%
TERMS DESCRIBING CONSISTENCY (COHES]VE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 121025 2to4
Firm 25t0 50 4108
Stiff 50to 100 8to 15
Very Stiff 100 to 200 15t0 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penctrometer
TERMS DESCRIBING DENSITY (COHESIONLESS SQILS ONLY)
DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 41010
Compact 1010 30
Dense 301050
Very Dense Greater than 50

LEGEND FOR RECORDS OF BOREHOLES

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

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

Undisturbed Shear Strength
Sensitivity =

Remoulded Shear Strength
- Water Level

Coen Shear Strength Determination by Pocket Penetrometer

SPT ‘N’ Value  Standard Penetration Test ‘N’ Value - refers to the number of blows from a 63.5kg hammer free {alling a
height 0f 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
DCPT Dynamic Cone Penetration Test — Continuous penctration of a 50 mm outside diameter, 60° conical
steel point attached to ““A™ size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.




UNIFIED SOILS CLASSIFICATI

GROUP
MAIJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS Sw Well-graded sands or gravelly sands, little or no
SAND AND fincs.
SANDY SP Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (WL <30%).
GRAINED Wi < 50% Cl Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W < 50%).
oL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
WL > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION SYMBOLS
Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited to the surface of major 777
discontinuities. %////j CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | ————
(SW) surfaces, but only slight weathering of rock material. ~----4 SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
™Mw) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
HW) rock is partly friable. - COAL
Completely Weathered Rock is wholly decomposed and in a friable condition, i
(CW) but the rock texture and structure are preserved. B k (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
, (MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than ~ Greater than  Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6t02m geological hammer
Medium bedded 0.2t00.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25010500 3,500to Breaks under
Strong 7,500 single blow of
| TERMS geological
hammer.
Total Core Recovery:  Core recovered as a percentage | Weak 5.0t025.0 75010 3,500 Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid core of Very Weak 1.0t05.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape ) pocket knife,
recovered. Expressed with crumbles under
respect 1o the total length of firm blows of
core run. N .
geological pick.
Rock Quality Total length of sound core Extremely 025t0 1.0 3510150 Indented by
Designation: :mg::wdlin pieces 0.1m in Weak thumbnail
D ength or larger as a percentage K
®QD) of total core run length. LR
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(F1) per 0.3m of core run.
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a Ministry of .
Transportation ..
ontaﬁo THLNDEN
RECORD OF BOREHOLE No BH10-01 10F2 METRIC
GW.P._ 19-5438-33 LOCATION N 4854 678.5 E 338 260.9 ORIGINATED BY UM
HWY 401 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY __AN
DATUM _Geodetic DATE 03.01 2010 - 03.02.2010 CHECKEDBY __LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT ey REMARKS
PLASTIC uaup li
g 2 MOSTURE e
5| glEg| 2|2 @ © ® w [% amwe W52
|8 ¢ | 3|e5| & [sHErRsTRENGTHIPa AN ) | 5228 | RGRAN S EPE
LELEV,| DESCRIPTION = 2129]| B DISTRIBUTION
DEPTH | E S|38| S |o UNCONFINED  + FIELDVANE y %)
% z 2|2°| § |e auckTrRiaxAL x LABVANE | WATER CONTENT (%)
e (] 20 4 60 8 100 20 4 60 wm3 |GR sA s1 cL
S \\ASPHALT: (25mm)
SAND, some gravel, some siit ssﬁ
Compact ss | 21 °
&5 Brown
. Moist
08 \(FiLL) /
Sitty SAND, trace clay, trace gravel 2| 88 | 12 o
Compact
Brown 84
Moist
= :
Sitty CLAY, trace sand 3]18s| 10 o—
Firm to Stiff SERZa2y 3
Brown to Grey
Moist to Wet oA
(CL)
4a|ss| e °
s|ss}| s 82 T
81
6|ss| 4 Hio 0 0 75 25
80
79.2 A 4
81|  SandySILT |
Very Loose 79
7]1ss]| 3
Grey °
Wet
7ar
7.7
76 Sitty CLAY, trace to some sand, trace
gravel
Very Sef 8| ssS 0 o
Grey
Moist to Wet 77
/
7
76.2 A/
9.1 Silty SAND, trace clay, trace gravel ol .
g’;"y"’“ qo|ss| °
Moist 4.
(TILL) F
af-
Continued Next Page 20
+3,x 3, Numbers refer to 1595
Sensitivity W° (%) STRAIN AT FAILURE
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Ministry of
(%) Yyt

Ontario

GW.P.__19-5438-33

RECORD OF BOREHOLE No BH10-01

N4854678.5 E 338 260.9

METRIC

ORIGINATED BY _M

20
Sensitivity 595 () STRAIN AT FAILURE

HWY 401 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY _ AN
DATUM _Geodetic 03.01.2010 - 03.02.2010 CHECKEDBY ___LRB
IDYNAM'IC CONE PENETRATION
SOIL PROFILE SAMPLES
[+ 4 RESISTANCE PLOT { o E REMARKS
E 2 war| E &
8 ﬂig"’ PuE gy 33 GRAIN SIZE
4
ELEV 2|8 3|28| & [SHEARSTRENGTHKPa o £ DISTRIBUTION
[oeFT DESCRIPTION sl F | § 38 % |o unconFINED  + FIELDVANE
o Y (%)
é z E|E°| § |o auickTRIAxAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 20 4 6 &8 100 60 kwm3 |GR SA S) CL
Siity SAND, trace clay, trace gravel
Very Dense 75
Grey N
Moist
(TiLL)
100/ 8 48 32 12
275
73
a2
723
13.0]  SHALE, fresh, grey, weak to strong,
thinly bedded to medium bedded
72
7 RUN 1#
TCR=20%,
Fl SCR=0%,
RQD=0%
25
15
70
14
" RUN 2#
TCR=100%,
5 |scr=13%,
eo] 5 RQD=13%
UCS=3MPa
6
5
68 3 RUN 3#
TCR=100%,
0 |scresz%,
p RQD=92%
67.2 UCS=3MPa
18.1 END OF BOREHOLE AT 18.1m:
Plezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV. (m)
Mar.02110  5.56
Mar3010  6.07
Apri9/10 598
Numbers refer to




ONTMT4S 3833.GPJ 5/19/10

B Ministry of
Transportation

ontam R ']
RECORD OF BOREHOLE No BH10-02 10F3 METRIC
G.W.P.__ 19-5438-33 LOCATION N 48547149 E 3382357 ORIGINATED 8BY _iM
HWY 401 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 03.04.2010 - 03.04.2010 CHECKED BY LRB
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES @ RESISTANCE PLOT e REMARKS
[T = Pasne  SARERL uaud E
= w|28]| @ 20 4 6 8 100 [|™ ame | EDB .
=R Sl12E]| & TS T wp w wi| 5¥ | cransize
T 'n_. bl w = 25 g SHEAR STRENGTH kPa [o S DISTRIBUTION
DEPTH DESCRIPTION =1 F| 8 28| £ |o unconrmep  + FiELDVANE y o
E z E|E° g © QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
86.8 20 4 6 680 100 20 40 60 wm3 IGR SA sI cL
0.0 Sitty SAND, trace to some gravel,
occasional roots
P 1]|ss)| 2 °
Dark Brown
86.1 Moist
0.8{ \(FILL) / 6
Sandy SILT, traca clay, trace gravel,
el oot 2| ss| 10 o
Loose to Compact
Brown
Moist
(FILL)
a|ss| s 85 o
845
23|  sity CLAY, trace sand %
Firm to St %
Brown to Grey ;f? 4181 6 fo—| 0 1 68 31
Moist %% o
7 84
" ’/
%%
27
%%
WAl 5| ss| 11 b
7%
77
%%
%%
%% &
177
%%
W) 4
%%
%%
%7
7
% @
9
/ 22 e]ss| 7 o
177
4;:
17
'y
" ’/
¢¢ 7
%7
%%
%7 8
80.7 1%7
6.1 SILT, some clay, trace sand
;or:;oloVeryLooae 7 ss 2 o 0 1 78 2
Moist to Wet I\
¥
8)ss| 4 w 5
7ar
7.7
9.1 Silty CLAY, some sand
Soft
Grey 9| ss 3 ]
Moist
7
Continued Next Page 0
+3 % 3. Numbers refer to ,58.5
Sensitivity ° (%) STRAIN AT FAILURE
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a Ministry of M
Transportation .l
RECORD OF BOREHOLE No BH10-02 METRIC
G.W.P.__19-5438.33 N4854714.9 E 3382357 ORIGINATED BY _sM
HWY __ 401 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILEDBY __AN
DATUM _Geodetic 03.04.2010 - 03.04.2010 CHECKED BY ___LRB
SOIL PROFILE SAMPLES PYNAMIC GONE PENETRATION
B o 3 L | remaks
5 al$8 20 40 60 80 100 Z0 .
15 S1Z2E| 2 e 5¢ | cransize
ELEV ola| § 2 5] © |SHEAR STRENGTH kPa
= DESCRIPTION =12 E 2|28 £ —————— DISTRIBUTION
DEPTH g E S1238| £ |o unconrneD  + FELDVANE y %)
El= 2{8°| § |o quckTRAxAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page & 20 4 &0 100 wm3 JGR sA SI CL
‘
.
.
<
]
11
76.2 ’
10.7 Sitty SAND, irace to some clay, trace J
76
gravel 40
Dense to Very Dense
Grey
Molst
(TiLL)
75
70 6 45 36 13
74
73
68
72
78
71.9
fl
158  SHALE, fresh, medium bedded, grey, n
weak 1o strong, occasional mechanical 1
breaks
2 RUN 1#
TCR=92%,
1 SCR=79%,
. RQD=79%
1 UCS=7MPa
2
2 RUN 2#
TCR=86%,
€9 2 SCR=78%,
RQD=78%
4 UCS=3MPa
RUN 3%
1 TCR=100%,
SCR=100%,
68 ' | rap=100%
67.8 UCS=3MPa
191 END OF BOREHOLE AT 19.1m.
Plezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
Continued Next Pa
o Numbers refer to 1535
Sensitivity P5 (%) STRAIN AT FAILURE
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() Yaroteton .-

i
RECORD OF BOREHOLE No BH10-02 30F3 METRIC
GW.P__ 19543833 LOCATION N48547149 E 3382357 ORIGINATED BY _iM
HWY __401 BOREHOLE TYPE _ Holiow Stem AugersiNQ Coring COMPILEDBY _ AN
DATUM _Geodetic DATE 03.04.2010- 03,04.2010 CHECKED BY __LRB
EACEEaE S DYNAMIC, CONE PENETRATION
ﬁw g RESISTANCE PLOT == i ST - REMARKS
5 al58] 8| 2 © o ® w | G wmES v
2|8l w| S|2E| 3 [searsmencTHPa wp w  w| 3% | GRANsZE
ELEY DESCRIPTION Ele 2lzg| & —— DISTRIBUTION
[oEPTH £13 £ | $152] & [o unconrmep  + FEDVANE y o
El= E|8°| § |o quckTRIAXIAL x LABVANE | WATERCONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 4 60 kNm3 [GR SA SI CL
WATER LEVEL READINGS:
DATE  DEPTH(mM) ELEV.(m)
Mar0s0 422 8258
Mar30M0 687 7993
Apr1G/10 695 7985

3 3 3. Numbers refer to
X7 Senstiviy ‘5§5 (%) STRAIN AT FAILURE
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Ministry of R
(%) Yoot 7
i THURDOR

RECORD OF BOREHOLE No BH10-03 10F 2 METRIC
G.W.P.__ 19-5438.33 LOCATION N 4854740.4 € 338 221.7 ORIGINATED BY _m
HWY __ 401 BOREHOLE TYPE _ Holiow Stem Augiers/NQ Coring COMPILED BY __aN
DATUM _Geodetic DATE 03.15.2010 - 03.16.2010 CHECKED BY ___LR8
SOIL PROFILE SAMPLES [DYNAMIC CORE PENETRATION -
E » = Pasnc  MARAL £ | REMARKS
&l gl28| 22 o & ® wo M e | BS| 8
e =1 E =z wp w wy
ELEV S cla| &€ 2|2S| 2 [SHEARSTRENGTHKPa F———— — 2 DISTRIBUTION
|oEPTH £ E 5133] £ |o UNCONFINED  + FIELDVANE y %)
é z E|2°| § |e quickTRAXAL x LABVANE | WATER CONTENT (%)
T o 20 40 60 8 100 20 4 €0 wm3 |GR SA 81 CL
00l TOPSOIL, some roctiets 5-[ i °
02 Fim
Brown L sS 8 o
Moist A
Clayey SILT, trace sand, trace gravel A
Firm to Stiff )
Brown a3l
Moot ]2 | ss| 10 S
]
A
alss| 7 Y 3
-
a2l
81.7
23|  Sity CLAY, trace sand %
Soft to Firm 7
Brown to Grey ?4 §s | 3 Hel 0 0 66 4
Molst to Wet f
v % 81
7
7
As|ss| s o
7
7
%
=z
2%
27 80
%
%
%
79.4 v
48]  SILT, some clay, trace sand
ﬁe 6| ss 4 [ 0 1 85 14
e 78}
77.9 78}

6.1 Silty CLAY, trace sand, trace gravel %%

Set A 7 | ss | s °
Grey 27
Moist %%

l%,

%%

125

,%

‘%% 7

%%

%%

%%

764 127
76 Sandy SILT, some clay, trace gravel 4 1]
Loose 114
8
Grey T SS B8 2% o
Moist 1] r
(TiLL) I
75—
88 58 o

Becomes very dense .

d.

Continued Next P
=3 et +3 x3. Numbersreferto ,535
%70 Sensitivity 5 (%) STRAIN AT FAILURE




ONTMT4S 3833.GPJ 5/19/10

G Ministry of |
Transportation ..
RECORD OF BOREHOLE No BH10-03 20F2 METRIC
G.W.P.___ 19-5438-33 LOCATION N4 8547404 E 338221.7 ORIGINATED 8Y _Jm
HWY __ a0 BOREHOLE TYPE _ Hoilow Stem Augers/NQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 03.15.2010 - 03.16.2010 CHECKED BY ___LRB
DYNAMIC GONE PENETRATIO
SOIL PROFILE SAMPLES RESISTANGE PLOT { T REMARKS
E [7] m‘ WSTIC  oisTURE hopved IS | A
5|« 555 20 4 60 8 100 CONTENT z2 GRAIN SIZE
z 'l
ELEV gl e | 3|g g 2 [SHEAR STRENGTH kPa A DISTRIBUTION
DEPTH DESCRIPTION E | F | § 38| S |o unconrneD  + FiELDVANE y o
El= E|EC| @ | QuickTRIAXAL x LABVANE | WATER CONTENT (%)
Eﬁﬂl!!! sed From va!g s Page w "l 20 40 60 80 100 20 40 60 wm3 GR SA S| CL
Sandy SILT, some clay, trace gravel !
Very Dense
393!
oist
73.3}
10.7 \&L}
Silty SAND, trace gravel, trace to
some clay ss | 50 73l ° 10 47 31 12
Very Dense
Grey
Moist
(L) 1
T 72}
58 ss | 7 °
iy 71
¥ I
70.3| - o F
137  SHALE, fresh, siightly weathered, i e »10
medium bedded, weak, grey, trace 025 70l
mechanical breaks
>10
RUN 8 RUN 1#
TCR=100%,
>10 | scre53%,
69— o |ROD=59%
UCS=3MPa
3
4
RUN &8} 3 RUN 2#
TCR=100%,
g SCR=77%,
o |ROO=TT%
67.2 ] UCS=3MPa
168 END OF BOREHOLE AT 16.8m.
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen.
WATER LEVEL READINGS
DATE  DEPTH(m) ELEV.(m)
20100330 1.80 622
20100419  4.85 792
0
3 3¢ 3. Numbers refer to
X7 Sensitiiy "%s (%) STRAIN AT FAILURE
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Ministry of |
(@) Yoot ien [T
RECORD OF BOREHOLE No BH10-04 10F2 METRIC
G.W.P__ 19-5438-33 LOCATION N4854827.0 E 3381639 ORIGINATED BY _SLL
HWY 401 BOREHOLE TYPE _ Hoiloe Stem Augers/NQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 03.14.2010 - 03.15.2010 CHECKEDBY ___LRB
IDYNAMIC'CONE PENETRATION
SOIL PROFILE SAMPLES | o g RESISTANCE PLOT =__ oA E REMARKS
5| o al58| 3 2 o o wow [ T W es| s
4
ELEV glyl w 3 %E © [SHEAR STRENGTH kPa -t 2 DISTRIBUTION
[oEPTH DESCRIEFION ’é =|ir| 3 38| = {o unconenep  + FELDVANE y o
ElZ |80 g © QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
8.0 & 20 40 8 8 100 20 4 60 wum3 |oRr sa 81 oL
g-‘: ~_ASPHALT: (140mm) ¥ |
' SAND, trace to some gravei
Compact : 11881 25 o
Brown
Damp
(FILL)
2| ss ) 14 Y & 5
Occasional cobbles
-]
841 3| ss| w4
19 Silty CLAY, some sand, trace gravel 84J Q
] I
23 \Damp / ’
(FILL) M) o | ss | 7 Hei 0o 1 72
Siity CLAY, trace sand /
Firm LA
Greyish Brown q B3}
Moist vq
A
=5 N s|ss| 7 3
M
Y
//’
%
81.9 il 82
41 SILT, some clay, trace sand
Loose
Grey
Wet
6|ss| s o
81
80
7] ss 8 o 0 2 85 13
791
659]  Sity CLAY, trace sand, trace gravel ';;/:ﬁ é 70k
Firm 2 %4
Grey 144
Moist %2
%%
%%
W) 8 | ss| 4 o
Y97 78
:2;
9
%%
%7
V
7
%7
%%
%% A
766 264
94|  SAND, some silt trace clay, trace 19| ss| o °
gravel
Loose
Grey
Continued Next P
age +3.x3. Nmbersreterto (o3,
"7 Sensitivity 5 (%) STRAIN AT FAILURE
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@ T
rans; lon
Sriario [ 1]
THLNDEN
RECORD OF BOREHOLE No BH10-04 20F2 METRIC
G.W.P___19.5438-33 LOCATION N 4854 827.9 E 338 163.9 ORIGINATEDBY _SLL
HWY 401 BOREHOLE TYPE _ Holloe Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodatic DATE 03.14.2010 - 03.15.2010 CHECKEDBY ___LR8
SOIL PROFILE SAMPLES |, w ]Rgﬁsm,sf'fuac?’%i&?g‘g‘ " REMARKS
=X"] 3 PLASTIC  emg  WOUD b £
Bn: 355.» 20 4 60 8 100 Y CONTENT “"%9 GRAI&S
z A L 1 L N lE
ELEV ;'n_." Qi w g ) g 8 ISHEAR STRENGTH kPa w.:_;_._w." £ DISTRIBUTION
DEPTH DESCRIPTION Z| £ g § § < |o uNcoNFINED  + FIELDVANE y )
é z 7lE s © QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page 20 40 60 80 100 20 40 60 wm3 IGR SA SI CL
wet
756/
104 Sity SAND, trace grave), trace clay {ol’
z
Damp z &
L) 10| ss | 4 75 o 4 42 44 10
4
74
737 ° Fl
123 SHALE, weathered, thinly bedded, Lo o
occasional mechanical breaks,
occasional limestone interbeds, weak, RUN 1#
grey RUN >10 | TcR=100%,
73} SCR=85%,
>5 | rap=se%
UCS=3MPa
>5
2
72 3
RUN RUN 2#
>5 | TCR=100%,
SCR=82%,
B >10 | Rap=g2%
= s |ucssampe
. 7
H RUN 3%
RUN H' 3 TCR=100%,
o SCR=83%,
704 is 2 _leopesaw |
156  END OF BOREHOLE AT 15.6m. UCS=3MPa
Piezometer installation consists of
25mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
Mar.15M0  4.55 81.45
Mar30/10  1.04 84.96
+3,x3. Numbersreferto o 3
X7 Senstivity P (%) STRAIN AT FAILURE
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Minisiry of A
(@) Yiantion T
Onlaﬂo THUARER

RECORD OF BOREHOLE No BH10-05 METRIC
G.W.P.__19-543833 N 48548485 E 338 150.9 ORIGINATED BY _iM
HWY 401 BOREHOLE TYPE _ Hollow Stem Augers/NQ Coring COMPILED 8Y AN
DATUM _Geodetic 03.02.2010 - 03.03.2010 CHECKED BY ___LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ g RESISTANGE PLOT oo E REMARKS
(2]
g 3553 P DD P Mggem:szs
ELEV g Bl w 3|25| & [srEarsTRENGTHIPa P W w| TF | SHMSZE
DEPTH DESCRIPTION g sl r| 8 38| < [o unconFnep  + FELDVANE y o
£12 F|E°| § o qucKTRIAXAL X LABVANE | WATER CONTENT (%)
84.5 ] 20 4 60 80 60 wim3 lGr sA 1 oL
00  ASPHALT: (150mm)
2] SAND and GRAVEL trace sit
Dense ss | x4 a
o Brown 9
. Moist
08] \(FiL)
Clayey SILT, trace sand, trace gravel SS 13
Firm to Stiff
Grey to Brown
Moist to Wet &
(FILL)
ss | 6
824
21 Sitty CLAY, trace sand
Fim ?
8
i 2 Ss | 6 2 0 1 68 31
(CL) 7
815
3.0 SILT, some clay, trace sand
Loose
Brown to Grey & 2
e 81
60
§§ | § 0 2 72%
79
ss| s
78
76.9 7
76 Sitty CLAY, trace sand, trace gravel %
= % ss | 2
Grey ;
Wet /
V,
7
% 76}
%
7
7
]
%
%
754 7
91 Sandy SILT, trace clay, trace 1o some 91
gravel 114
Very Loose q S8 L 75
Grey
Wet
fan TR
Continued Next Page

Numbers refer to

Sensitivity ‘5;:;5 {%) STRAIN AT FAILURE
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ini R
¥"2§WP°'M‘“"°" ) . .

Ontano
RECORD OF BOREHOLE No BH10-05 20F 2 METRIC
G.W.P.__ 18-5438-33 LOCATION N 4 854 848.5 E 338 150.8 ORIGINATED BY _iM
HWY __ 401 BOREHOLE TYPE _ Holow Stem Augers/NQ Coring COMPILEDBY _ AN
DATUM _Geodetic DATE 03.02.2010 - 03.03.2010 CHECKED BY LRB
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o RESISTANCE PLOT NATURAL REMARKS
o PLASTIC osne LoD . E
8 4 gls gl @ 20NN CONNE S0 BN 0O e CONTENT L z o GRN& .
oo Z w w N SI1ZE
ELEV. DESCRIPTION =le| g 3|2 5 2 Ehdanaianllia (Y DISTRIBUTION
DEPTH g z| 7| 8 28| < |o unconFNeD  + FIELDVANE Y %)
£1= ?|Z°| § |e QUCKTRIAXIAL x LABVANE | WATERCONTENT (%)
Continued From Previous Pagg w 20 40 60 80 100 20 40 60 kN/m 3 GR SA S CL
738 ' O 1 I
10.7]  SAND, soms sitt, some gravel IS0 A o
Compact e ] o
734| _ Grey SS [ -t 772 N
1A \\Wet 6 RUN 1# (SI+CL)
SHALE, fresh, medium 1o thickly g |TCRe=100%,
bedded, weak to strong, grey, trace to 73 SCR=33%,
occasional mechanical breaks RUN 5 RQD=33%
UCS=3MPa
9
RUN 2#
3 TCR=100%,
72 SCR=53%,
2 |rap=sa%
RUN 8 UCS=3MPa
1
7 0
RUN 3#
5  l1cr=100%,
RUN SCR=88%,
702 B = ! |rap=ss%
1431 END OF BOREHOLE AT 14.3m. UCS=6MPa
BOREHOLE OPEN TO 14.3m, AND
WATER LEVEL AT 3.7m.
Piszometer installation consists of

25mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen,

WATER LEVEL READINGS:

DATE  DEPTH(m) ELEV.(m)
Mar0¥10 371 808
Mar30/10 7.2 774
Apr1910 773 768

0
3 3. Numbers refer to
X Sensiivity '5,8;,5 {%) STRAIN AT FAILURE



G Ministry of -
Transportation . l
Ontario g
RECORD OF BOREHOLE No BH10-06 10F3 METRIC
W.P. 19-5438-33 LOCATION N 4854 766.9 E 338 196.6 (Pier 4) ORIGINATEDBY _ES
HWY 401 BOREHOLE TYPE _ Hollow Stem Augers/Casing/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 12.20.2010 - 12.21.2010 CHECKED BY WM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ RESISTANCE PLOT e REMARKS
| oy RASTE  posnre MWD £
55 8152 2 ZP4PG'OBP’QOMWM§QGRAI:SZE
= = Z w w w I
L ELEV. DESCRIPTION =lg|g] 3|28 5| & [sHEARSTRENGTHIP S s DISTRIBUTION
DEPTH E = E > 8 § < O UNCONFINED + FIELD VANE y (%)
£l2 2|€°]| § |o QuCKTRIAXAL X LABVANE | WATER CONTENT (%)
86.2 w 20 40 60 80 100 20 40 60 km3 IGR sA SI cL
3‘1‘ ~ASPHALT: (100mm)
SAND, some grave! 85
Brown
Damp
854 {FILL) )
08 Clayey SILT, some sand 11
Brown /
|} 8s|
// )
A
N
A
/’ )
// )
}V :
A
b
A
| Y
b
|/
A
( 83
// )
// )
| Y
| {
//
i 82
1 A
A
’
A
// )
A )
4 81
//
’
A
// )
80.1 (| 4
6.1 Clayey SILT, some sand, trace grave! A1) 80
Brown a
(TILL) ¢
|
14
3 78L
3
g
g 77.4 ] L
o 9.1 Siity SAND, trace to some gravel 77
Loose
1 Ss 5
& Grey
E Wet
o
Continued Next Page
8 43 x 3. Numbers refer to 1535
"7 Sensitivity . (%) STRAIN AT FAILURE
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ONTMT4S 3833.GPJ

R
¥:grl$s%uon . -
Ontario THURBER

RECORD OF BOREHOLE No BH10-06 20F 3 METRIC
W.P. 19-5438-33 LOCATION N 4854 766.9 £ 338 196.6 (Pier 4) ORIGINATED BY _ES
HWY 401 BOREHOLE TYPE __Hgllow Stem Augers/Casing/NQ Coring

DATUM _Geodetic

12.20.2010 - 12.21.2010

COMPILEDBY __ AN
CHECKED BY WM

Sensitivity ’5§5 {%) STRAIN AT FAILURE

IDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘E g RESISTANCE PLOT { c AR D E REMARKS
MOISTURE
5 w|22| 8 20 40 6 8 100 [* ‘cower | EO o
x |28 z L Lt _J wp w we| S ¥ | cransizE
g u 251 2 [|SHEARSTRENGTH kPa ————————— DISTRIBUTION
ELEV DESCRIPTION |2 2|28l E
DEPTH = > 8 8 <« | O UNCONFINED + FIELD VANE Y (%)
é z zlg G |e QucKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 2 4 60 kNm3 JGR SA SI CL
76
75
74.0
122 Sandy SILT, trace gravel ™
Dense 2| ss| s
Grey
Damp
(TILL)
73
72
71.3]
149 SHALE, highly weathered
Grey Fl
| SS——sor— 7
153 SHALE, slightly weathered to fresh, 0.050 2
1l li ‘e fragments, grey:
(GEORGIAN BAY FORMATION) 2
Limestone interbeds between 50mm to 1
100mm at 15.4m, 15.5m, 15.9m, RUN RUN 1#
16.1m, 17.3m, 17.4m and 17.5m 70 2 TCR=100%,
50mm vertical fractures at 16.6m ) igg:?,l:/" '
Sub-vertical fractures at 16.4m, 16.9m, UCS=5.6MPa
17.4m, 17.7m, 17.9m and 18.2m >5 (Shale)
69, 3
3
RUN RUN 2#
>10 TCR=100%,
SCR=82%,
Limestone interbeds between 50mm to >5 RQD=82%
100mm at 18.7m, 19.4m, 19.9m, 68 UCS=12.8MPa
20.4m, 20.6m, 20.8m, 20.9m, 21.3m, >5  [(Shate)
21.9m and 22.0m
5
Sub-vertical fractures at 18.4m, 18.5m, 3
18.8m, 19.3m, 19.7m, 20.1m, 20.4m, RUN RUN 3#
21.2m, 21.4m, 21.5m and 22.1m £ 2 TCR=98%,
SCR=97%,
2 RQD=97%
UCS=6.7MPa
150mm mechanical breaks at 19.8m KSLaI_e_}
Next P
ContavedNaxtiRags +3 x 3, Numbers refer to
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a Ministry of A
Transportation

Ontario . .

THURBER
RECORD OF BOREHOLE No BH10-06 30F3 METRIC
W.P. __ 19-5438.33 LOCATION N 4854 766.9_E 338 196.6 (Pler 4) ORIGINATEDBY _ES
HWY _ 401 BOREHOLE TYPE _ Hollow Stem Augers/Casing/NQ Coring COMPILEDBY _ AN
DATUM _Geodetic DATE 12.20.2010 - 12.21.2010 CHECKED BY __ WM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁ " g RESISTANCE PLOT ——> e ST | e REMARKS
5]« olS8| 2 2 © o & w |* Gme o] 58 .
zld| w| 3|a5| & [sHEaRSTRENGTHKPa we w  wi| 2% | GRANSIZE
ELEV DESCRIPTION =y 21z2| E —_————— DISTRIBUTION
DEPTH $13 < | O UNCONFINED  + FIELDVANE
2 38 Y (%)
z 2 |E°| & |o quokTRiAL x LABVANE | WATER CONTENT (%)
Cantinued From Previous Page - 20 4 60 80 100 20 40 60 k:l{r]n 3lersA s cL
66 3
1
RUN RUN a#
1 TCR=100%,
SCR=100%,
65 1 RQD=50%
Sub-horizontal fracture al 21.2m N UCS=16.3MPa
>5 (Shaie)
2
2
RUN o4 RUN 5#
0 TCR=08%,
- | scr=08%,
1 RQD=90%
UCS=13.5MPa
2 (Shale)
63 )
3
RUN RUN 6#
2 TCR=08%,
SCR=95%,
52 1 |rRap=85%
UCS=9.5MPa
Clay seam at 25.2m 2 (Shaie)
1
Sub-vertical fractures at 25.5m and
259m .
RUN 61 RUN 7#
Sub-horizontal fractures at 25.1m, 2 TCR=100%,
25.4m and 25.4m SCR=100%,
1 RQD=100%
60.2 UCS=0.4MPa
260]  END OF BOREHOLE AT 26.0m, (Shale]
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 0.5m,
CONCRETE TO 0.1m THEN
ASPHALT TO SURFACE.

0
3 4 3. Numbers refer to
FUXT Sensitivity ‘5%5 (%) STRAIN AT FAILURE




Ministry of

ONTMT4S 3833.GPJ 12/23/10

[ 1]
Transportation
Ontario THURRER
RECORD OF BOREHOLE No BH10-07 10F3 METRIC
W.P. 19-5438-33 LOCATION N 4854 808.9 E 338 180.3 (Pier 5) ORIGINATED BY _ES
HWY a0 BOREHOLE TYPE _ Holiow Stem Augers/Casing/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 12.21.2010 - 12.22.2010 CHECKED BY WM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ RESISTANCE PLOT AT REMARKS
£2 e woswee 30| A
sl.] [al38/2) 2 « o o w e 28 | o
i 3 El & wp w wL
| ELEV. DESCRIPTION E Q g 2 |'91g [N ORI SHERRES TNENG Thikic —————t DISTRIBUTION
DEPTH 5 > 8 8 < O UNCONFINED + FIELD VANE Y (%)
E z 2|2 E ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
86.0 20 40 60 8 100 20 40 60 wm3 lGr sA s1 cL
3'2 ASPHALT: (130mm)
’ SAND, some grave!
Brown
Damp
gs2] AW
0.9 Clayey SILT, some sand, trace gravel W o
Brown //’
LA
'
/EL
7
A &
A
A
// )
LA
LA
fi
! 11 83
V]
¥
A
A
//
A
e 82
’/
V]
A
A
'
v
’f 81
//
//
LA
v
i
A
79.9 d 80,
6.1 Clayey SILT, some sand, trace gravel A1)
Firm 4
Grey éb
my) ‘
78
77
1 SS 4
76.4/
96] sty SAND, trace to some gravel
Very Loose
Continued Next Page
+3 x 3. Numbers refer to ,535
: Sensitivity @5 (%) STRAIN AT FAILURE
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G Ministry of |
Transportation . -
Ontario
RECORD OF BOREHOLE No BH10-07 20F3 METRIC
W.P. 19-5438-33 LOCATION N 4 854 808.9 E 338 180.3 (Pier 5) ORIGINATED BY _ES
HWY 401 BOREHOLE TYPE __Hoilow Stem Augers/Casing/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 12.21.2010 - 12.22.2010 CHECKED BY WM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES EJ g RESISTANCE PLOT o oo . REMARKS
(2] MOISTURE
g & ETR S % & GRAI: SIZE
pr] = 4 w w w
ELEV DESCRIPTION sle| g 3|2 §| & [SHEARSTRENGTHKPa ———— = DISTRIBUTION
DEPTH 5 E > 3 § < O UNCONFINED + FIELD VANE Y (%)
g z 2|8C| § |o quokTRAXAL x LaBvANE | WATER CONTENT (%)
Continued From Previous Page by 20 4 € 8 100 20 40 60 kwm3 |GR SA 81 CL
G rey L]
Moist
75J

73.8 4 Fl

122 SHALE, westhered D DO »10
Gfo 00S07

5

TR0 e T = RUN »5 |RUN#

130  SHALE, slightly weathered to fresh, ® TCR=100%,
thinly bedded, horizontally laminated, 3 SCR=86%,
occasional mechanical breaks, grey: RQD=71%
(GEORGIAN BAY FORMATION) 3 UCS=1.0MPa

(Shale)
Sub-vertical fractures at 12.5m, 12.7m, 3
13.0m, 13.3m, 13.8m and 14.7m 72
&
RUN L RUN 2#
Sub-horizontal fractures at 13.8m and 1 TCR=100%,
14.7m SCR=100%,
2 RQD=88%
UCS=5.6MPa
1 interbeds b 50mm to Ka 0 {Shale)
100mm at 13.5m, 13.6m, 14.0m,
14.6m, 15.0m, 16.3m, 16.7m, 16.9m 0
ang 17.2m
RUN O  |runaw
50mm clay seam at 15.8m 2 TCR=100%,
70 SCR=97%,
Sub-vertical fractures at 16.4m, 17.0m ° RQD=97%
and 17.6m UCS=5.2MPa
125mm at 16.6m a (Shale)
1
69
RUN ' |runa
1 TCR=100%.
SCR=93%,
° RQD=92%
UCS=17.6MPa
68 o (Shate)
2
RUN 0 Jruns#
Broken zone at 18 5m 67 q TCR=100%,
SCR=98%,
0 RQD=98%
UCS=12.5MPa
Limestone interbeds between 50mm to 2 (Shale)
100mm at 19.2m, 19.5m, 19.6m and
19.8m
fi P
CRAUEO R PRg0 +3, x3 Numbers refer to ,5$_5
- Sensiivity P5 (%) STRAIN AT FAILURE
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Ministry of a
Transportation . .
Ontario TunsaR
RECORD OF BOREHOLE No BH10-07 30F3 METRIC
W.P. __ 19-5438-33 LOCATION N 48548089 E 338 180.3 (Pier 5) ORIGINATEDBY _ES
HWY 401 BOREHOLE TYPE __ Holiow Stem Augers/Casing/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 12.21.2010 - 12.22.2010 CHECKEDBY __ WM
SOIL PROFILE SAMPLES | o RESISTANCE PLOT ATION . REMARKS
PLASTIC uQuiD
E 9 Lot MOISTURE wrl & '.1_: Py
5| alsgla| 2 © o o w care 58| 2
2|8\ w| 3|e5| & [srErrsTRENGTHIPa ve v w73 | chamsee
| ELEV_ DESCRIPTION =S E 2|2 % = —————y DISTRIBUTION
DEPTH = S133| S |© UNCONFINED  + FIELDVANE Y (%)
2 z|g° G |e quickTRANAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page NFBI 20 40 60 80 100 20 40 60 kbfllrn 3Jer sA sI cL
RUN 0 RUN 6#
Sub-vertical fracture at 20.1m 2 TCR=100%,
25mm clay seam at 20.5m SCR=100%,
@ RQD=97%
ssJ UCS=20.0MPa
(Shale)
2
25mm broken zone at 21.1m 0
RUN 0 lrunw
25mm sub-vertical fracture at 21.1m 64 0 TCR=100%,
SCR=98%,
. RQD=98%
UCS=10.3MPa
(Shale)
0
Li e interbeds b ) 50mm to 63 0
100mm at 23.3m and 23.6m RUN
RUN B#
0 TCR=100%,
SCR=100%,
62.3 % | rapD=100%
238 END OF BOREHOLE AT 23.8m. UCS=9.1MPa
BOREHOLE BACKFILLED WITH (Shale)
BENTONITE HOLEPLUG TO 0.4m,
CONCRETE TO 0.07m THEN
ASPHALT TO SURFACE.
+3. % 3. Numbers referto ,5$5
Sensitivity W (%) STRAIN AT FAILURE




PetoMacCallumitd,

Comsvtrios EREIVNESNS

LOG OF BOREHOLE NO., ’
PROMCT  PROFOSED BICYCLE/PEIDESTRLAN C20SSINC L —
LOCATION  Highusy 4Dl, Lase af Llvarpool Road, Picksriag, Dataris FOMNG paTE Sovembar L. 1995 swovzea

JoH.
SOMING &ETHOD Concy Plight 3o0lid Stam Augers TRCHNICIaN £.K.
SO PAORILE FATLES | SHEARSTRENGIN &, (WRa)a] tmviocanT o
350 180 "2 200 RASE LT o,
ossCRIrrIoN 2 é b ‘s ovessne raarrow o] aa OO et %:g‘u:g;grm
o ind gl s 5 5 i. TARGARS agTeATON TIITS | ™ _ m privh Fvd
GATUNT FLEVATION 86,10 =3 Sa] , Ggmexw G L)
FILi: hrown gravs send, sose ——3y e
ally. scarceved eh; end ailc L3813y »
inclusions, motst
G
2118 123 \
rel 1280
CLAT: aetf€ to solr brown silcy [, .09 ® ©
slay, trace ts sose sand, / e
scatsarad vot etlt and gand
Otsns, AFL & VITL +‘_ 33 7 L 4 o
]
3 132 ] & {48
Ty e e AL 82
o becowiug vaty sofs. grsy
Ia_lag | 3 &
/ st
e -
8ILT: vury looss geey sandy silef® |
40 | tTace clay, scaccered olay JLso s )
saams. sstuvstad AT i afeer sampls 7, wut
1 : 32 €ave AT 335
“1h e /
P 4‘
becuetng very sote grey clayey |I/i-20.48 183 )3
stls, some eand, trace gravel, .|
VoL /
4 -
=z 39
SAXD: very loaas gray sllcy 3 2 2 K f
aznd, teate to scm gravel, o
h \
"y SILY TLLLt Bazd grey slayey siltd, /
soms sand, traes grawsl, 4 é
shals £ '2- 4% 24 'ﬂ 33 \
12,0 . : \‘
o TUALL: wvoachersd datk grey L L} 53 )S0/75 m
‘.m‘. wolst
BCIEMILE TENCUATID AT 12,29 @ D Opon complation of
augering. ver cavs
e 4 1.80 o
II:
L]
7Y
~NOTES:

enseRey QY:Q & macd




- PetoMacCallumltd,

CoassLpring fuciveteans

: LOG OF BOREHOLENO. .
PAQJSCT  PAOFCIZD SICYCLE/PIDESTRIAN CAOSSING OUA PrOIECT WO 95TrDSS
tocahow Highvay 401, Zast of Livarpool Rosd, Pickeriog. Oucaris S0AIND BATE  Sovember 1. 1993 ENCINEEn 1.8,
POAINO METHOD Coutimuous Pligne 3olid Drea Augeze PECNNICIAN £.x,
SO, PROFILE SdMrLES SHEAR STRAMGTH €, (xDa)e LUND LA o
Ele ] 30 _100 130 300 -arne;:: —r OAOUND wa TR
o0 830300} "e4SRC ;“",. =
QEsTAIPTION 13 Naore sengTRA o
:-:: : § g ? E ig ety s ol e » " ""‘”g:“’z':g‘
GAOUNT ECEvATION  38.30 3|3 S| o upan | esmecwnery
FOL: beowvn gravaolly sand, sows 1] se Is0
atle, d clay and site K
aclusions, moist 4 i
HEEN AN
) P, |
L3
CLAT: skiff o sofc brown siley
Slsy, trace tosoms sand. 7 ] 1 s
d vat a{lc snd samd M s
28284, ATL to NITL
A ry s r [
20
118 p o
becosing gray i
o 3
BlLX) very loose geuy sandy eile o
traca clay, ssactered olay saansf {4 s Aftes pampla.§,
d 3 amapler wee
H A 17151 2 §
4229
28 'l
S—
CLAY) very soft grmy silty clay.R ¥} s LU
teace sand, tTace geavel, UTPL v
st AMD: cowpatt grer § 5 .?
truce graval, satucaced sl
i ! S uslis
) TN 1% \
SILT TILL: havd geey claywy
B stlc, eoss sand, tracs gravel, i N
sbals frageuts, OTPL (I} N 0
10] e5] 43
BOREROLE THRAIMATED AT 11.10 = 13 Upon complation of
dugering, fees
water ot 2,70 m,
s cave a¢ 4,55 g
s
111
me
AOTes:
SHETNED 9Y. 4

L % )
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acCallumltd,

s20irtas

IREINLERS

F.a7707

LOG OF BOREHOLE NO.

PRCIECT ZROPOSED BTCYCLY/FENTEIRIAN CROSSING

tocanon  dighway &0l, Raac of Liverpoal Road, Pickering. Oucario

3

OURPAZECT ND. 93TTO3S

-

SORING DALY 3avamber 1.,19%3  BNCINZEAR 1.8,
SOMING METHOD Cancinuoue Flighs Ssii4 Beem Augers TECANICIaN [ X3
: SOIL PROFILE BAMILES | SHOAR STAENGTN G, (RFa) o] LICUD LoNT e the ——
g < T 30 100 150 200 RASIHCLANT e amouna
DESCAL PO ™ ures et UND wa Ter
e HHE s e A N -7
GADUND SLEVATION 04,90 <|&|= | ,, mowes waren comrmr s
~224, TOPS0[L: dexk browa olays e
sile, {s i 1138 17 %
YILL: ozewn claysy silc, some
ssnd, tzace gravel. scaccucad L84 !
psotl taclustons, APL J 12 185 I8 o
4 CLAT: atlff co eott brown o
grey LAty clzy, ETaGe €O some / Q3 jllntt 3 L]
v d wet 3flt and /
sand weans, APL o VEPL / {
/ 3 |7
218 // s lss |3 } [o]
SILT: weey loosec grey sandy 23 ca:. saxple S,
nilt, tTacs clay, scastarsd 4 H11 jsaxplar wvet
elay ssz»s, sacutased ‘L
45 -
“_." T M ETH § ] f,
rre )i
QAY) sofc grey ailty alay M /
& ttsse maad, trass gravel, vt .
-LH.L “ o -
5 -
Pa)
SILY TILLs firm grey clayey
& silc, sona sand, tvase gravel, {[ A7
at i a)s | e
P GAXD) gowpast grey silry sand, \
soms gravel, sacuratad \
9)s85]18 e b
\
\
o] i:‘uifa wsathagud datk grey \
[} » walse
——— ys |20L 35 | so7po -1 Upon 1stion of
SORZROLE TERMINATED AT 10.70 = Lupr:::t wet cave
at .50 u
”
e
e
LY

CNECLED 4Y: ﬂ‘ﬂ
Y

TOTAL P.&7




Pickering Pedestrian Bridge
Liverpool Road and Highway 401

APPENDIX B

LABORATORY TEST RESULTS




GRAIN SIZE DISTRIBUTION - THURBER 3833.GPJ 5/119/10

Pickering Pedestrian Bridge

GRAIN SIZE DISTRIBUTION

FIGURE B1

SILTY CLAY

U.8.8. Sleve size, meshesinch

Size of openings, inches

200 100 6050 40 30 _ 18 108 4 3 MW eV 1 FAWE
100 =
0
80
70 /y
2.
14
ui
Z
o 50
=
Z
o
g 40
w
o
30
20
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | coaRsE FINE | COARSE on i
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH10-01 1.88 83.42
L BH10-01 4.88 80.42
A BH10-02 2.59 84.24
* BH10-03 2.59 81.41
® BH10-04 2.59 83.41
o BH10-05 2.59 81.91

W.P.# .19-5438-33........

Prepared By . AN..
Checked By .LRB

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 3833.GPJ 5/19/10

Pickering Pedestrian Bridge

FIGURE B2
GRAIN SIZE DISTRIBUTION
SILT, Some Clay
U.8.S. Slewe size, meshes/nch Size of openings, inches
200 100 6050 40 30 18 108 4 3 mf s 1.' 11‘17' 3"41“'&"
100 i
0
80
70
2 l
E w
o
i
z
o 50
h—
z
: 4
2 40
a
. ¥
A 4
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FNE | mEDIM | COARSE FINE COARSE | no e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH10-02 6.40 80.43
b ] BH10-03 4.88 79.12
A BH10-04 6.40 79.60
* BH10-05 4.88 79.62

W.P.# .19-5438-33.... . . l

PreparedBy .AN.................... THURBER
CheckedBy LRB ... ..
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Pickering Pedestrian Bridge
GRAIN SIZE DISTRIBUTION

FIGURE B3

SILTY SAND TILL

U.8.8. Siewo size, meshesinch

200 100 €050 40 30 6 108
-l 1 1 L

Size of openings, Inches

4 3 WNT a1 W
11 Pl T 1

4470
1 'l

100
//
80 v %
80 Za
AT
70 / > ’
z
g 80
©
]
=
i 50
)—
z
|
g 40
w
a
30 ;
20
1 b2
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE  |mEDIUM |  COARSE FINE COARSE | opo e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) BH10-01 10.88 74.42
L BH10-02 12.50 74.34
A BH10-03 10.97 73.03
* BH10-04 10.97 75.03
W.P# .19-5438-33 ... .. . l

PreparedBy AN.....................
CheckedBy LRB..... . ...

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 2833.GPJ 5§/18/10

Pickering Pedestrian Bridge

GRAIN SIZE DISTRIBUTION

FIGURE B4

SAND

U.8.8. Sieve size, meshes/inch

200 1II)0 0?50 4.0 30 1IG 109 4

Size of openings, inches

3 i w1t v
ol Lo

4148
L L

100
)
il
70 f
: /T
o
5 ¢
]
Z
i 50
[,
z
: /
O 40 i
]
s |
30 J
20
14
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE  |MEDIUM | COARSE FINE COARSE | oo e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® BH10-05 10.97 73.53
W.P# .19-5438-33 ... .. . l

PreparedBy AN................ .
CheckedBy .LRB. ... ... ..

THURBER
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Pickering Pedestrian Bridge

FIGURE B5
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
80
CH
50
n Cl
2 &F
E 30 >
=
0
é N /
20
d /
10 @6 1/
cL X
CL-ML / MI-Oi MH-OH
o oL
10 20 30 40 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® BH10-01 1.88 83.42
b 4 BH10-01 4.88 80.42
A BH10-02 2.59 84.24
* BH10-03 2.59 81.41
® BH10-04 2.59 83.41
[} BH10-05 2.59 81.91
pate May2010 . . l Prepd ... AN
Project . 19-5438-33 | THURBER Chkd LRB




Pickering Pedestrian Bridge
Liverpool Road and Highway 401

APPENDIX C

AGAT CERTIFICATE OF ANALYSIS
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Pickering Pedestrian Bridge
Liverpool Road and Highway 401

APPENDIX D

DRAWING “BOREHOLE LOCATIONS AND SOIL STRATA”



ABESTRY OF TRNEPORTXNION, ONTANO
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.‘. Borehole

.0. Borehole from Previous Investigation

N Blows /0.3m (Sid Pen Test, 475J/blow)
CONE Blows /0.3m (60" Cone, 475J/blow)
PH Pressure, Hydroulic

4 Water Level

Head Artesion Water

A Piezometer
90% Rock Quality Designation (RQD)
A/R Auger Refusal

NO ELEVATION NORTHING EASTING
BH10-01 85.3 4 854 678.5 338 260.9
BH10-02 86.8 4 B54 714.9 338 235.7
BH10-03 84.0 4 854 740.4 338 221.7
BH10-04 86. 4 854 827. 338_163.9

| BH10-05 84.! 4 854 848. 338 1509
BH10-06 86.2 4 BS54 766.9 338 196.6
BH10—-07 86.0 4 854 B0B.9 338 180.3

-NOTES-

Boreholes the

iliustration.

1) The boundaries between soll strata have been
established only at Borehole locations. Between
geological evidence.

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

boundaries are assumed from
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