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FOUNDATION INVESTIGATION REPORT
FOR |
HML POLES AND OVERHEAD SIGNS
HWY 403/Q.E.W., WP 199-77-06A

ISTRICT 4, BURLINGTON

INTRODUCTION

This report summarizes the results of a Foundation Investigation conducted in
conjunction with High Mast Lighting Poles and Overhead Signs for the proposed
Highway 403 between Highway 5 and the new Q.E.W./Hwy. 403 (Freeman) Interchange,
the existing Q.E.W. northbound between Highway 2 and Fairview Street and the
existing Highway 403 at King Road. The High Mast Lighting Pole and the Overhead
Sign structures have been strategically positioned within the above mentioned

areas, hereafter designated as sub-sections 1, 2 and 3, respectively.

The three major sub-sectional areas, within which the investigation was
conducted, are located within the City of Burlington, Regional Municipality of
Halton. During the time of the investigation, construction activities were
evident at various locations w{thin the new Highway 403. Within the Freeman
Interchange, new bridge structures and associated approach embankment fills were
under construction and beyond this interchange, (North of North Service Road)
excavation cuts were observed in a northerly direction up to approximately Upper

Middle Road. Within sub-section 1 and north of North Service Road, the area is



located adjacent to existing residential developments. The other two sub-

sections are located within the existing respective highway right-of-way.

The terrain within the site areas in generally flat or gently sloping and a
number of meandering creeks traverse the area. Sections of the site which were

not excavated consists of grassland.

Physiographically, the site is Tocated in the region known as the "Iroquois
Plain®. The Iroquois Plain is the product of the advance and retreat of the
Wisconsinan ice sheet which covered the area during the Pleistocene epoch (over
12,000 years ago). At the site, the lowland bordering Lake Ontario, was
inundated by the glacial lake called Lake Iroquois. Conditions in the old lake

plain vary greatly from site to site.

At the site location two native deposits of glacial till origin were encountered.
A cohesive, unsorted, unstratified heterogeneous mixture of clayey silt, sand and
gravel exists surficially, underlain by a non-cohesive heterogeneous mixture of
$ilt, sand and gravel. The overburden is underlain by shale bedrock of the

Queenston Formation of the Upper Ordovician Period.

INVESTIGATION PROCEDURE
Physical and mechanical soil properties were obtained by in situ and laboratory
testing. The field and laboratory investigation and testing programs are

summarized below.
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Field Investiqation

The fieldwork for the investigation was carried out between 92-11-09 to 92-12-01
and consisted of (26) sampled boreholes advanced to depths ranging from 6.5 m
to 18.9 m below the existing ground surface. A diesel powered track mounted
Central Mining Equipment (CME) 55 drilling unit was used to advance the
boreholes. Conventional solid stem augering techniques were used to penetrate
the overburden and the surficial weathered bedrock. Rock coring techniques
employing NW casing and a NX core barrel were used to retrieve up to 3.0 metres

of rock core.

Four additional boreholes advanced as part of previous investigations conducted
in the area (WP 199-77-09 and WP 199-77-10) between 91 09 18-25 have also been
included in this report. The boreholes, formerly BH 31-A, BH 32-A, BH 31-E, and
BH 32-FE have been used to provide data for the foundation design oF’High Mast
Lighting poles 7 and 8. These boreholes were also advanced using a diesel track
mounted CME 55 drilling unit employing conventional solid stem augering and rock

coring techniques.

Disturbed subsoil samples were retrieved at 1.5 metre intervals employing a
standard split spoon sampler in accordance with the Standard Penetration Test
(ASTM D1585). A1l subsoil samples were identified in the field and then placed
in sealed plastic jars to ensure the preservation of the in situ natural
moisture contents. Samples were subsequently transported to the laboratory and

then classified employing both visual and laboratory methods as described below.
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Rock core were identified in the field and physical index properties were
determined by visual examination and also by measurement of rock quality
designations (RQD’s) and core recovery. A1l rock core were placed in standard

rock core boxes and carefully transported to the laboratory.
Groundwater levels were determined by monitoring the water levels in the open
boreholes throughout the duration of the field investigation. A1l boreholes were

backfilied upon completion of the fieldwork.

The survey related to the Tocation and elevation of the individual boreholes was

provided by Central Region Surveys and Plans.

Laboratory Analyses

A11 subsoil samples were carefully visually examined in the laboratory in
accordance with the procedures outlined in the Visual Method described in Chapter
2 of the MTO Soil Classification Manual. The behaviour, gradation and other
pertinent properties of the soil were determined by conducting the appropriate

laboratory test on representative samples. These tests included:

1) Atterberg Limit Tests
2) Partic]é Size Analysis
3) Natural Moisture Contents

4) Bulk Unit Weights
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Sample preparation and testing were conducted in accordance with the MT0
Laboratory Testing Manual and as described in Chapter 3 of the MTO Soil
Classification Manual.

Detailed rock core logging was conducted in the laboratory by an in-house

resident geologist.

Laboratory test results have been summarized below in the subsequent section of
this report entitled "Subsurface Conditions" and are illustrated on the

corresponding boreholes and figures included in the Appendix to this report.

General

The subsurface conditions across the three sub-sections are generally uniform and
in many areas consists of an extensive surficial natural deposit, comprised of
a cohesive heterogeneous mixture of clayey silt, sand and gravel. This deposit
is a glacial till which extends to depths ranging from 3.5 m to 12.2 m, and as
is characteristic of these deposits, boulders and cobbles inferred during

augering, are present within this deposit.

The cohesive heterogeneous mixture of clayey silt, sand and gravel is generally,
although not always, underlain by a second glacial ti11 deposit consisting of a
cohesionless heterogeneous mixture of silt, sand and gravel. This Tower deposit
has a thickness ranging up to 6.1 m. Both glacial till deposits are extremely
competent and strongly over-consolidated materials. Refusal of the SPT was

frequently encountered in both deposits indicating a hard cohesive heterogeneous
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mixture of clayey silt, sand and gravel and a very dense heterogeneous mixture

of silt, sand and gravel.

The Tower cohesionless heterogeneous mixture of silt, sand and gravel when
present is underlain by weathered shale ranging up to approximately 1.5 m in
thickness at some locations. The weathered shale is underlain by more competent

unweathered shale bedrock with interbedded siltstone.

At some locations across the site, the native material is overlain by £i11
material. The most prominent placement of fill material explored during the
investigation exists at the north approach to the N/B and /B Q.E.W. Uhderpass
at ramp Q.E.W.-S to Highway 403 (WP 83-74-28 and 83-74-29), which is the location
of the proposed Overhead Sign #8. At this location, an irregular mixture of a
cohesive clayey silt, sand and gravel material has been p]aced up to a thickness
of 10.8 metres. Some of this cohesive fill material was also encountered at the
proposed high mast lighting pole #6, located at the west toe of the above-
mentioned approach embankment. At this location, approximately 2.1 metres of

this fill material was encountered.

At various other locations, cohesionless fill comprised of materials ranging from
an irregular mixture of silt, sand and gravel to silt also exists. These
materials were primarily used as roadbase fill materials or backfill to pipe

culverts. Thicknesses of these materials were within 2 metres.
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The boundaries between the various soil types, in situ and 1aboratohy test
results as well as groundwater\1eve1$ established at the time of investigation
are shown on the attached Record of Borehole sheets in the Appendix. A plan of
the site illustrating the locations and elevations of the boreholes are provided
on Dwg. No. 1997706A-A included in the Appendix. A detailed Qescription of the

subsurface conditions encountered at the site is given below.

Cohesionless Fill Material

Cohesionless fill materials were encountered at various locations across the
entire site area and the fill composition varies from location to location.
Generally the material varies from an irregular mixture of silt, sand and gravel
to a silt with some clay and traces of sand and extends surficially for depths
up to approximately 2 metres. The material is brown, moist and in a loose to

compact state of denseness.

Cohesive Irregular Mixture of Clayey Silt to Silty Clay, Sand and Gravel
(Fi1l Material)

The north approach embankment to the N/B and S/B Q.E.W. Underpass at ramp
Q.E.W-S to Highway 403 (WP 83-74-28 and 83-74-29), the location of the proposed
Overhead Sign #8, is composed of an irregular mixture of clayey silt, sand and
gravel fill material. The material, which is brown in colour appears to be
borrow material excavated from a native heterogeneous mixture of clayey silt,
sand and gravel (Glacial Till) perhaps within the general area. The material
exhibits a cohesive behaviour attributable to the clayey silt compositions which

essentially binds the coarser sands and gravels. The thickness of this fill
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material extends up to 10.8 metreé at the top of the embankment. At the proposed
High Mast Lighting Pole #6 (see BH H6), approximately 2.1 metres of this fill
material was encountered at the toe of the above mentioned embankment, and the

binder consisted of silty clay.

Grain size distribution curves determined by mechanical sieve and hydrometer
analyses on samples of this fill material are illustrated in Figure 1 in the
Appendix. The curves exhibit a broad range of material sizes with the fine
grained portion (<75 micrometres) exceeding 50 percent of the material
composition. The material is therefore categorized according to its behaviour
and hence Atterberg Limit Tests were conducted on samples to determine the
plasticity of the finer material (<425 micrometres). The test results shown in
Figure 2 illustrate that the fine grained portion of the deposit has a low to
1ntermedﬁate plasticity and hence can be classified as a clayey silt to silty
clay. Natural moisture contents are in the order df 14 to 17 percent, presumably

close to the optimum compaction moisture contents.

The results of the Standard Penetration Test (SPT) conducted within this material
revealed "N" values ranging from 13 blows/0.3 m to 27 blows/0.3 m indicating a

stiff to very stiff consistency.



Heterogeneous Mixture of Clavey Silt, Sand and Gravel (Glacial Till)

The predominant native material within the 3 sub-sections consists of a deposit

comprised of a cohesive heterogeneous mixture of clayey silt, sand and gravel.
This deposit of glacial till origin also contains boulders and cobbles as
inferred by auger grinding during the borehole advancement and sampler boqncing

during sample retrieval.

In the areas where this material has not been excavated, the upper 3 metres or
so of the deposit has been oxidized and hence is brown in colour. Beneath the
oxidized depth, the material is grey in colour. The colour at the interface with

the underlying material varies from reddish brown to greyish red.

The main component of this unsorted, unstratified deposit is the clayey silt
material. This material matrix essentially binds the coarser sands and gravels
within the deposit. A grain size distribution envelope for the deposit as
determined by mechanical sieve and hydrometer analyses is given in Figure 3 in
the Appendix. The envelope includes particle sizes up to 75 mm (coarse gravel)
and hence excludes the boulder and cobble sizes. The envelope reveals that the
fine grained portions (less than 75 micrometre) contribute from approximately

48 percent to as much as 93 percent of this deposit.

Atterberg Limit Tests were carried out to define the behaviour and plasticity of
the fine grained position of the soil and the results are plotted in Figure 4.
A summary of the indices is provided in Table 1. Bulk unit weights and natural

moisture contents are also included in the table.
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Natural Moisture Content (w%)” 4 - 20 N 21
Liquid Limit (W %) 20 - 35 21
Plastic Limit (w&%) 13 - 19 21
Plasticity Index (I %) 7 - 16 21
Unit Weight (KN/m®), y 20.1 - 24.8 21

The test results reveal that the fine grained portion of the deposit is of low
plasticity and hence is classified as clayey silt. Natural moisture contents are
generally close to and less than the plastic limit of the soil indicating that

the soil is in a plastic to semi-solid state.

Standard Penetration Tests (SPT) carried out in this deposit revealed N values
ranging from 5 blows/0.3 m to 100 blows/0.08 m. The lower "N va]ues were
encountered at shallower depths and penetration resistance increased with depth.
SPT refusal was encountered frequently within this deposit particularly at Tower
debths. These "N" values are representative of an overconsolidated material of
hard consistency. The consistency of the material in the upper portions of the

deposit ranges generally from stiff to very stiff.
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Heterogeneous Mixture of Silt., Sand and Gravel (Glacial Till)

The cohesive heterogeneous mixture of clayey silt, sand and gravel is underlain
at many locations by a greyish red cohesionless heterogenous mixture of silt,
sand and gravel. Boulders and cobbles, as inferred by auger grinding and sampler
bouncing are also present within this deposit. The thickness of this deposit

ranges up to 6.1 metres.

A grain size distribution envelope determined by mechanical sieve and hydrometer
analyses is given in Figure 5 in the Appendix. Boulder and cobble sizes are not

illustrated on the figure.

Standard Penetration Tests carried out in this deposit generally encountered
refusal which is indicative of the very dense state of denseness inherent of this

deposit.

Bedrock

The overburden across the site is underlain by shale bedrock with interbedded
siltstone of the Queenston Shale Formation. The depth to bedrock varied from
approximately 3.1 metres to 15.2 metres but generally varied between 7.5m to
10.5 m. Ground surface elevations and hence bedrock surface elevations vary

considerably across the site as identified on the individual borehole Togs.

The surficial 0.5 to 1.5 metres of the bedrock is severely weathered and
deteriorated at various locations across the site. Solid stem augering methods

easily penetrated this zone and sample retrieval was possible, although with
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considerable penetration resistance (typically 100 blows/0.08 m).

Rock core ranging from I;Sm to 4.1m was retfieved using an NX core barrel. In
general, three (3) metres of rock core was retrieved. The rock core confirms a
surficial weathered zone underlain by more competent unweathered bedrock.
Occasional clay seams approximately 50 mm to 100 mm in thickness exist within the

weathered zone.

The shale bedrock is generally greyish red and has randomly interbedded greenish
grey siltstone layers ranging from approximate1y 25 mm 200 mm in thickness. The
rock is horizontally bedded and is an extremely friable material with a very low
slaking durability. The rock contains close to extremely close spaced fractures

that are generally flat, planar to undulating and smooth.

Core recoveries and Rock Quality Designations (RQD’s) were determined in-situ to
evaluate the competence and integrity of the rock. Core recoveries ranged from
78% to 100% but were generally close to 100%. Rock Quality Designations (RQD’s)
ranged from 0% to 82% indicating a rock quality ranging from very poor to good.
However, in general rock qualities were in the 30% to 70% indicating a rock of

poor to fair quality. Rock quality generally improved with depth.

Rock strength as determined by index property examination in the laboratory is

generally weak to very weak.
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A detailed description of the characteristics and properties of the rock as
determined by the logging of the rock core in the laboratory is attached in the

Appendix under the heading "Rock Core Descriptions”.

Observation of the groundwater level was carried out by measuring the water level
in the open boreholes throughout the duration of the field investigation. The
groundwater regime varies from Tocation to location and groundwater levels are

j1lustrated on the individual borehole logs.

Groundwater levels, in general, are subject to seasonal fluctuations and hence

can vary from the values given in this report.
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In conjunction with the proposed Hwy. 403 between Hwy. 5 and the QEW and the
proposed Hwy 403-QEW interchange (Freeman interchange), a total of eight (8)
Overhead (OH) Signs have been proposed. Furthermore, a total of fourteen (14)
High Mast Lighting Poles (HMLP) have been proposed within the new Hwy. 403
between Brant Street and the Freeman interchange and along the existing Hwy 403
adjacent to King Road. A plan illustrating the locations of the proposed
structures is shown on drawing 1997706A - A in the Appendix. Tables 2A and 2B
also in the Appendix provide information regarding elevations and locations of

the proposed foundations.

Recommendations pertaining to the design and construction of the Overhead Sign

and High Mast Lighting Pole foundation are contained in the scope of this report.

DESIGN CONSIDERATIONS/PARAMETERS

General

The foundation design of HMLP and OH Sign structures must satisfy the conditions
of 1imit states design as specified in the 0.H.B.D.C. Consequently, the size and
embedment length of the foundation must be of appropriate dimension to provide

the lateral resistance required to support the induced loadings.

The design of HML and OH Sign foundations is a function of the coefficient of
horizontal subgrade reaction, pile length and size and pile stiffness. The co-

efficient of horizontal subgrade reaction is a function of the soil/rock
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properties as discussed below. Typically, HML and OH Sign foundations consist
of cast-in-place concrete bored piles (caissons) provided compatibility with the

subsurface conditions is met.
For the design procedure, the designer can reference the MTO design manual
entitled "Procedures for the Design for High Mast Pole Foundations" available at

the Structural Office.

Foundations on Cut/Fill Slopes

Some of the foundations have been proposed within excavation cuts or within
embankment fi1ls. Comments are provided below to facilitate the design of HML/OH

Sign foundations in cut/fill sTope scenarios.

Fill Slopes
HMLP’s #6 and #7 and Overhead Sign #8 are planned within or immediately adjacent

to proposed or existing embankment fills. The following recommendations pertain

to the design of these foundations.

(a) The Foundation should be a minimum 3 metres from the crest of the
slope. Should this not be possible, and the foundation is placed within
the slope, the additional loading attributable to the sloping surface
above the slope - foundation intersection (See Figure 6a - pt. A) shall
be incorporated and secondly, the horizontal capacity of the embankment
s0il shall not be considered where the cover between the slope and the

foundation is less than 3 metres (See Figure 6a).
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(b) The upper 60% of the embedment 1éngth within the fi1l1 (taken from frost

penetration depth) should be disregarded for lateral resistance.

(c) The properties of the fill material can vary within the limitations of
OPSS 212 series. To account for uncertainties in material selection
and method of placement, it is recommended that the shear strength

parameters be reduced by 10%.

(d) To avoid downdrag forces caused by the settlement of fill material on
the foundation, it is recommended that the embankment fills be
preloaded for three (3) months prior to the construction of the

HML/Sign Foundation.

Cut Slopes

Foundations placed a minimum 3 metres from the toe of the excavation cut slope
will not be influenced by the presence of that slope. However, for foundations
located within 3 m of the toe of the slope or within the gradient of the slope
itself, consideration has to be given to the additional lateral active earth
thrust attributable to the upper slope. In addition for foundations on the
gradient of the slope, a reduction of the lateral resistance must also be
included in the design. The area of additional thrust and horizontal capacity

reduction is shown on Figure 6b.
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The magnitudes of the additional earth forces and reduction of the lateral soil
capacity within cut/fill slopes are dependent on the soil properties and the
geometry of the slope. Once the geometries have been finalized, this office can

be contacted to ascertain these specific design parameters.

Proximity to Adjacent Structures/Utilities

The design of HML/OH Sign Foundations must compensate for any structures/
utilities that may be located adjacent to the foundation such as at OH Sign #9.
To minimize the influence of the HML/OH Sign Foundation loading on the adjacent
structure, it is recommended that the HML/OH Foundation be placed a minimum of
3D metres (D = pile diameter) from the structure/utility. Should this minimum
clearance criteria not be satisfied, it is prudent that the additional stresses
imposed on the culvert be incorporated in the design of the culvert. In the
design, it is recommended that the horizontal capacity offered by the backfill

to the structure be neglected.

Caisson Socketed into Bedrock

Caissons penetrating the rock shall be socketed a minimum of 1.5 m into sound

bedrock.

Soil/Rock Design Parameters

To facilitate the design of the HML/OH Sign foundation, pertinent soil parameters
are required to determine the horizontal subgrade soil reaction necessary in the
foundation computations. These parameters are summarized in Tables 3A and 3B in

the Appendix for the HML/OH Sign foundations respectively.
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The parameters provided at the OH Signs are applicable for ALL footing designs,

including the offset footings that have been proposed. The parameters include:
1. the angle of internal friction (¢) for cohesionless soils.

2. the undrained shear strength (c,) for cohesive soils (actually unconfined

compressive strengths (g, ) of the soil have been tabulated, qu=2cu.)
3. the unconfined compressive strength of the bedrock {q,)

4. saturated unit weight of soil (y). The buoyant unit weight of soil (y’)

shall be applied for soils submerged beneath the groundwater table.

5. the groundwater table elevation.

The shear strength parameters (¢, c,) tabulated are unfactored and hence should

be factored in accordance with Section 6-5.2 of the 0.H.B.D.C.

The denseness of cohesionless soils and consistency of cohesive soils have also
been described in Tables 3A and 3B in the Appendix. Weathered bedrock has also

been distinguished from unweathered rock.

Frost Effects

The design of HMLP/OH Sign foundations shall be calculated neglecting lateral

resistance in the frost penetration zone but including lateral loads within the



.
ir

- 19 -

frost penetration zone. At the site, the frost penetration depth is equivalent

to 1.2 m.

CONSTRUCTION CONSIDERATIONS

The cohesionless submerged heterogeneous mixture of silt, sand and gravel present
at many locations in the site area will slough into an open hole produced in the
advancement of an unprotected drilled shaft. This condition is the result of
unbalanced hydrostatic head. It is recommended that the contractor be advised
of this potential condition and instructed to render the bored pile stable
without any soil cave-in throughout the installation of the concrete caisson.
This information should be supplied to the contractor via a Non Standard Special

Provision (NSSP) included in the contract documents.

Experience has shown the conventional bored caissons can be successfully advanced
through cohesionless materials submerged beneath the groundwater table using one

of two methods:

(a) installing a temporary liner and constructing the caisson within the
steel liner. After the liner has been cleaned out and the required
reinforcing installed, the concrete should be placed in the dry or via
tremie methods. A rapid withdrawal of the temporary casing should be
avoided subsequent to concrete placement to prevent the,intrusipn of
$0il in the concrete {necking). Conversely, the temporary liner should

not be allowed to get stuck in partial set concrete.
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(b) mud drilling and tremie techniques may be employed. The application of
this method should be associated with a quality assurance program that
will verify the quality of the bentonite slurry (density, viscosity,

etc.).

Encountering Boulders During Drilling
It is recommended that a NSSP be included in the contract documents that makes

the contractor aware of the fact that "boulders and cobbles are characteristic
components of glacial till deposits such as those present across the site" and
informs that the contractor is responsible for penetrating these larger particle

sizes.
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MISC 0
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The fieldwork for this investigation was carried out under the supervision of T.
Sangiuliano, Foundation Engineer and D. Walters, Engineering attachment utilizing

equipment owned and operated by Malone’s Soil Samples.

The project was carried out by T. Sangiuliano under the general supervision of
P. Payer, Senior Foundation Engineer. The report was written by T. Sangiuliano,

reviewed by P. Payer and approved by Mr. M.S. Devata, Chief Foundation Engineer.

T. Sangiuliano, P.Eng.

Foundation Engineer

M.S. Devata, P.Eng.

Chief Foundation Engineer
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Figure 6a - FOUNDATION ON FILL SLOPES

FILL
MATERIAL

¢
FOUNDATION

NATIVE MATERIAL

Figure 6b ~FOUNDATION ON CUT SLOPES

¢
FOUNDATION
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A—— -
NATIVE
MATERIAL
LEGEND:
F ADDITIONAL SLOPING SURFACE
EARTH PRESSURE THRUST.
e SOIL INCAPABLE OF
/// 4l HORIZONTAL CAPACITY

WP 199-77-06A




EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SFT] N VALUE IS THE NUMBER OF BLOWS REQUIRED 1O CAUSE A STANDARD Simwn 0.0 SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURSED GROUND IN A BOREHOLE WHEN DRIVEN BY A MAMMER WITH A MASS OF 63.5kg. FALLUING
FREELY A DISTANCE OF 0.76m, FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simn .0, 50" CONE ANGLE ) DRIVEN BY 475 J

IMPACT ENERGY ON ‘A’ SIZE DRILL RODS.

ADVANCE Of THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

THEIR UNDRAINED SHEAR STRENGTHI{C

THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS TME NUMBER OF BLOWS FOR EACH 0.3m

) A5 FOLLOWS :

| &y tkPa) 012 12 - 28 25-50 | 50-100 { 100 -200| >200
VERY SOFr| SOfT EIRM STIFF YvEwRr STIFF | HARD
ESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY 5PT N VALUES AS FOLLOWS:
[N (BLOWS/70.3m)| 0 - 5 5-10 10~ 30 30 - 50 > 50
vERy 100SE|  toose | compact | DENSE  |viRr DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND 7 OR STRENGTH.

S5 SPLIT SPOON TP THINWALL PISTON m, ko
WS WASH SAMBLE OS5 OSTERBERG SAMPLE €. !
57 SLOTIED TUBE SAMPLE R C ROCK CORE Cy !
B 5 BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY €y 1
£S5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢, mé/s
T W THINWALL OPEN F5  FOIL SAMPLE H m
1, 1
STRESS AND STRAIN U %
u,, kia  PORE WATER PRESSURE tys  kPa
3 1 PORE PRESSURE RATIO & ke
o ko  TOTAL NORMAL STRESS % kro
o’ kPa  EFFECTIVE NORMAL STRESS ¢ kpa
T ko SHEAR STRESS & -t
0% 0, kPo  PRINCIPAL STHESSES cy kpa
€ 4 LINEAR STRAIN $u -
£.6.€ % PRINCIPAL STRAINS 7 kP
12 kP MODULUS OF LINEAR DEFORMATION T, kPa
. (< kra MODULUS OF SHEAR DEFORMATION 5 1
B 3 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF 501L
R ko/m’ DENSITY OF SOLID PARNCLES e 1,% VOID RATIO
Y, kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY
A, kog/m’ bENSITY OF waTER w 1% WATER CONTENT
Y, kN uNIT WEIGHT OF WATER S, %  DEGREE OF SATURATION
P kg/m peNsITY of sOIL w % LouiD umit
Y kn/m’ UNIT WEIGHT OF sOIL w, % PLASIIC LimiT
A kg/n® DENSITY OF DRY SOIL we % SHRINKAGE LIMIY
A kn/m® UNIT WEIGHT OF DRY SONL o % PLASTICITY INDEX =W - Wp
Bar kgl DENSITY OF SATURATED SO L1 uGuIDTY INDEX- r._._.“ (J
Yt KN/ UNIT WEIGHT OF SATURATED SOIL P - w
P kg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY iNDEX: ~im
7' kN/m® UNIT WEIGHT OF SUBMERGED SOIL Crax LB VOID RATIO IN LOCISEST STATE

RECOVERY: S5UM OF ALt RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,
MODIFIED RECOVERY: Sum OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN,
THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 1§:
1 RGDI(%) 0 -28 25-50 | 50-75 75 - 90 90 ~ 100
VERY POOR POOR Fark GOOD EXCELLENT

IOINTING AND BEDDING :

SPACING 50mm 50~300mmi0.3m~-im | tm- 3m} =>3m

JOINTING VERY CLOSF CIOSE MDD, CLOSE] . wWiDE VERY WIDE

BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLUIDATION
COEFFICIENT OF CONSOUDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTM

Cy
SENSITIVITY =

i

Tr

€ '.%  VOID RATIO IN DENSEST STATE

4] e -

i DENSITY INDEX # g
max ~ Cmin

[} mm GRAIN DIAMETER

B, mm n PERCENT - DIAMETER

¢ ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL

d4  m/s  RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i 1 HYDRAULIC GRADIENT

k mfs  HYDRAULIC CONDUCTIVITY

j kn/m® SEEpaGE FORCE
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Foundetion Design

W.p, _109-77-06A

LOCATION

RECORD OF BOREHOLE No H1
Co—ords: N & 798 3g7.8. E 276 8521

1 0F 1

METRIC

ORIGINATED BY TS

DIST 4 HWY 403 BOREHOLE TYPE _S5 Auger, NW Cosing, NX Cors COMPILED BY IS . .
DATUM _Geodetic DATE g2 11 26 CHECKED BY...20
SOIL. PROFILE sSAMPLES | & b | DYhaMIC CONE PeN _—
o | & |TEINCEROT e  fosee e uwel WE | remarks
= w | Fg| @ 20 40 60 8 100 L:" cove L:" 22 &
m — L i L
ELEV ElElw | 2| 85] & [SHEAR STRENGTH kPa P M T | RN sz
DEPTH DESCRIPTION 2|21 E 1 F| B8] & Jouvcowrmen  + mEp vane o |pisTRiBUTION
gz o | ES] & o ouck Raxa,  x uan v [WATER CONTENT (%) 4 ™
1108 Ground Surface A : 2 20 40 60 B0 100 10 20 30 JkN/miigrsa sicL
0.0
Hetervgereous Mixture of
Cloyey Silt, Sund ong Grovel 110
{Glogial TH) ¢
Very Stitr ! 58 17
. 108
Grey 218 ) 2
3]ss| 20 106 e e | 214 0 8 57 35
A+ ]s5] 20
104
103.3
7.6 Bias T ) /i5em
Heterogeneous Mixture of
Silt, Sond and Crovel »
{Glacial Ti) ":!- 102
CESTTI00] /15em
Grayish Red, Very Darse
100.2
10.7 Weothered . .. f3em o
Unwaathered il
Shale Hedrock
With Interbedded Shtstons B Re 1%@‘; . RAD = 57%
Weak Lo Very Weok , T
98.7 1 Greyiah Hed with Gresnish Grey
122} End of Borehole
8211 30

43«9, Numbaers refer to
Sunyltivity

20
15-:)»5 {%) STRAIN AT FAILURE
0




Foundeten Dsign
Ontorte
RECORD OF BOREHOLE No H2 1or1  METRIC
W.p, _189-77-06A LOCATION Co-ords: N 4 708 5355; £ 276 9584 ORIGINATED BY.. TS5
DIST.....4 HWY _403 BOREHOLE TYPE _SS Auger, NW Cosing, NX Core COMPILED BY .. TS
DATUM Geudatic DATE 92,1126 CHECKED BY __ PP
3 ST GVAAMIC CONE PENETRATION
SOIL PROFILE sawptes [ 5 |2 | RSsTace mor R B R
k.4 2 . I =
5 a|38] % | » o w @ iw %P7 U Zg |«
- o
ELEV alE|w| 2|25 3 [SHEAR STRENGTH ko Foo b ¥ | oram size |
DEPTH DESCRIPTION |2 5| E|32] & |ovcommne v meo v z) 7 |PiSTREUTION
S o | 28] 5 |eovok mwaa, o« i v WATER CONTENT ( 4 @
109.8| Ground Surfoce b z o 20 40 60 B0 100 10 20 30 N/ Lo sA S1 CL
0.0
Huterogeneous Mixture of
Cloyey Silt, Sand ond Groval 109
{Glociol THI)
1] 881 12
sut
Brown 1
Grey 21581 16
3|ss| 10 105
A
105.7
6.1 41 85 | 60 |/8cm
Haterogeneous Mixture of 103
Silt, Send and Grovel »
(Glociat T ~¥-
5] 88 | 60 }/5cm
Greyish Red, Very Dense
10
"°‘;"| s R /5em
Siwile Badrock
with interbedded Siltstone 7 ®C HEC RAD = 37%
Weok to Very Weok , Unweathersd 100%
9.1 Greylsh Red with Greerish Gray o
10.7 | End of Borehole
» 92 11 30
4,3' x""‘ ., Numbers refer to

" Sensitivity

20
15*%‘5 {%) STRAIN AT FALURE
1



Miniviry of
Truvuporiation

Feundetion Dusign
Ontorie
RECORD OF BOREHOLE No H3 1or1  METRIC
W.P, _.199-77-06A LOCATION Co—ords: N & 798 677.7. E 277 088.0 6ﬁthNATEb gy.Is .. .
DIST___4 HWY _403 BOREHOLE TYPE _SS Auger, NW Cosing, NX Core COMPILED BY IS
DATUM _Geodetie DATE 92 11 30 . CHECKED BY....FE
o DYNAMIL BENETRATION
. SOIL PROFILE samPLes | B | 2 e
2 Byl 2 [esweenor 2 e dosrim: U0 "-—“% REMARKS
5 glZ5| @ | > o s e w |0 %7 1235 &
” Q
ELEV DESCRIPTION Bl w |3 | 25| & [SHEAR STRENGTH kPa oM F SRAN SiZe |
] DEFTH X > | S ]12Z B ] o UNCONFINED + FIELD VANE b 4
221+ 5 gs 5  QUICK TRAXAL = LaB vane  [WATER CONTENT (%) 1 (%)
108.0| Ground Surface & G & 20 40 60 80 100 10 20 30 {kN/milGr SA SI CL
0.0 7
¢
Heterogensous Mixture of /
X
Cloyey Siit, Sond and Growsl ’ 168
{Glociat 1) ke
4
V1| ss | 2
Hord i
108 *
55 48
ss | 30 o s 223 J2 18 51 3
104
102.6
“ 6.1 TG S 15em o $ 28 57 6
&
Heterogersous Mixture of -,,!_,.- 102
Siit, Sond and Gravet ’
{Clacial Tit)
eyl /15%em
Greyish Red . Very Dense
9.9 100
9.1 Shale Bedrock &5 1T 100 /15¢m
with interbedded Siltstone
e o Weothered
U thered
Weok to Very Weak , 7| RC "&‘; RAD = SO
Greyish Red with interbedded
98,2 Greenish Grey
10.8{ End of Borehole
.92 12 01

3 5, Numbers refer to 20
X g anallivily '535 {X) STRAIN AT FAILURE



Minlvtry of

Transportation Foundotion Deslgn
Gntari
RECORD OF BOREHOLE No H4 1or1  METRIC
WP, _ 189-77-06A LOCATION Co—ords: N # 740 501.0; E 277 8338 ORIGINATED BY. TS
DIST.__4 HWY _403 BOREHOLE TYPE _SS_Auger, NW Cosing, NX Core COMPILED BY Y8 .
DATUM .Geadstic DATE g2 11 1 CHECKED BY. . FE.___
Mmmaum
SOl PROFILE SAMPLES | & | o | DTN SONE pENETRA Ty -
ul & PATC  wosmme LU0 x| REMARKS
5 w8 2| _» o e @ w [ TP 0| &S &
e Ylas| z P N
o tal 5] © ]SHEAR STRENGTH kfo e GRAIN SIZE
HEY DESCRIPTION g 2 132] £ |3 nconen + FELD VANE {DISTRIBUTION
DEFTH s >|385]| & ICONFINED ELD ¥
& 2 . | 8| & | ovok maa  x ue vane ]WATER CONTENT (%) s %)
107.2| Ground Surface @ ? g | 20 40 60 80 100 10 20 30 | kN/mlcr sa i cL
0.0 Irrugular Mixturs of
Silt, Sond end Crovel
{Fit Moterfol)
Brown , Compuoct 106
108.7
.5 s | s
Heterogermous Mixture of
&7, Sond and Gravel
{Glogiot T
*
1041 Greyish Red, Losose -;-
3 LS /15em) g0
&
o o o Weathered =
Unweathered .{4\,,'
bRl
Shale Bedrock 2 A RAD = 0%
with interbedded Sitstone U Ba%
/]
s
Weak o Very Weak , X 1oz
Greyish Red with interbedded % % 4 41| re | reC HOD = 13%
Grownish Gray g 100%
S
2t
%
”,,,; 5| AC | ReC 106 ROD = 42%
4 100%
S
99.5] P
7.4 ] End of Borehole
» 92 11 11
+3 o8 Numbers refar to

¥ Sunsttivity

0
153‘;5 {%) STRAIN AT FAILURE




3k

Mintutry of

Transportation Foundation Dasign
Ontorig
. RECORD OF BOREHOLE No HS 1 0F 1 METRIC
W.P. _199-77-(6A LOCATION Co—ords: N & 709 699.9 : E 277 8820 ORIGINATED BY IS ..
DIsT...... 4 HWY 403 BOREHOLE TYPE _S5 Auger, NW Cosing, NX Core COMPILED BY TS
DATUM Geodelic DATE 92 11 09/10 CHECKED BY.__PP
s i | DYNAMIC. CONE PENETRATION
SOIL PROFILE SAMPLES wl
E”’ = RESISTANCE FLOT " i DAL, baue !‘Kg REMARKS
§ glFe| 2 2 v @ »ow I W oW |3E &
o« Q
ELEV DESCRIPTION Bl || 3| E5] 8 [SHEAR STRENGTH kPa : " oreTRIBUTON]
DEPTH 4 = | 881 T |o unconemnen + FIELD VANE >
HE - : 28] S e ouck T x s v [WATER CONTENT (%) 4 @
110.8| Ground Surface n : o 40 60 80 100 10 20 30 |JkN/milgr sA SICL
0.0
)
Heteorogenecus Mixture of }’
14
Cloyey Silt, Sond ond Gruvel : 110
{Glacial TN 74
g Y
] -
Hrown , Stirf i 1188 10
5
4
4
1
4 ]
14
1074 ¥l 2| ss | 12 ko { | 203 |23 29 27 »
35 A
Heterogeneous Misture of T8 T8 f15em
Sit, Sond and Gravel %
{Glacigl TI) s T /15em
“Shole and Siitatone | |3 106
frugments
LE 5 | S5 | 100 ] /Bem o M 223 50 5 38 7
Greyish Red, Very Dense
f 55 | 100 /15m
1039 y 104
7o a5 T8y /eem
Shale Badrock 2
with interbedded Siltstone 8 | RC | REC f= 100% RGD = 34X
100%
Weok to Very Weok , Unweathered
Greyish Red with interbedded
Greanish Grey 102
9 | RC | REC = 100% RQD = 55%
100%
100.8
10.1§ End of Borehole
.82 1 i

45 5, Numbers refer to
' Sensitivily

20
154;5 (%) STRAIN AT FAILURE
1



Minlstry of

Tronsportaton Faundotion Design
Onlare
RECORD OF BOREHOLE No H6 1 OF 1 METRIC
W.p, __198-77-06A LOGATION Co—ords: N 4 790 B14.8; F 278 011.2 ORIGINATED 8Y. 5.
DIST.....4 HWY _403 BOREHOLE TYPE _S5. Auger, NW Cosing, NX Core COMPILED BY __IS
DATUM _Geodetic DATE g2 11,09 CHECKED BY __FE____.
SOIL PROFILE sampLes | 8 | U | PRSI R g N e
Tnl & , e wosnme O] e | REMARKS
5 g |¥51 9| 2 o @ & w o 0 . | 5g &
. - o
ELEV DESCRIPTION =18 g 3 %g G [SHEAR STRENGTH kP e |venban|
DEPTH! =2 I > Z1 % | v uNCONFINED + FIELD VANE b4
HE o 58 2 o quick RAXAL  x LB vane  [WATER CONTENT (%) 4 @
110.7 | Ground Surfoce [ : a 20 40 B0 B8O 100 1020 30 kN/m'lor sA S CL
0.0 N
Irreguiar Mixture of
Siity Cioy, Sand ond Grovel vio
{Fitt Material)
Brown, Stiff
1% | 13 . ] 185 |0 15 48 37
1088 h A
21 Troce Grgomics_ | -
108
Huhroqeneous Mixture of 2 85 12 o 13 27 50 10
Silt, Sand and Grave!
{Glacial Til}
Greyish Red, Stff
106.1
Y] e85 1100 ] /15¢m 106
Shole Bedrock
with interbedded Siltstore 4l RC | REC RQD = 37%
100%
2
Weok to Very Weok . Unweothered
, 104
Graylsh Red with interbedded s | ne |rec ROD = 7B%
Grautiigh Gray 100%
102.9
7.8 | End of Borehole
* g2 11 16
~,,3. X Numbers refer fo

" Sansltivity

£
155 (%) STRAIN AT FAILURE
0



[

i
(D) it o #

Oniorio
RECORD OF BOREHOLE No H7 1oF1  METRIC
{Formery BH 31-A, WP 199-77-09)
w.p, _189-77-06A LOCATION Coxords:, N 4 799 8150 ; € 277 928.0 ORIGINATED BY_MM
) DIST_ A HWY _403 BOREHOLE TYPE .55 Auger COMPILED BY
DATUM . Gaudetic DATE 9109 18 CHECKED BY__ 81
[ W T DYNAMIC CONE PENETRATION
4 P SAMPLES d
2 SOIL PROFILE LE! E"’ Q| RESSNCE FLOT e mm; o ﬁ% REMARKS
5| &7 s @ @ w F T 135 &
ELEV OESCRIPTION &l ‘;é 3| 25| & [SHEAR sTRENGTH kP [l B CRAIN SIZE
4 DEPTH -3 = 13851 T |o unconanen + FIELD VANE v
HE . %3 3 e quick TREXAL  x LB vane  [WATER CONTENT (X) s )
114,0| Ground Surface % : o | 20 40 60 80 100 10 20 30 |xN/milor sa st et
0.0 4! .
L
Heterogeneous Minture of /
Clayey Siit, Sand and Grovel : 1| ss .
(Glnciat TiN) ‘
Vi 2 | ss | 20
Grey, Vary S0t to Hord %4 2
.
’ 3155 16
o
r
?
Pt 4 | s | 17
4
5|ss| 78 110 gt t
6] 55 | 120
108.2 eS|
58 108
85 T30 /15em o 26 34 30 10
Heterogeneous Mixture of
Sitt, Sond ond Gravel
(Glocial Ta)
Greyish Red, Vary Dense 5580 /8em
106
105.6
B4
Shale Bedrock
1048 with interbedded Siltstons /5em
8.2 | End of Barehole
» GWL not estoblished

3 5, Numbars refer fo 20
X g amaliivily 1595 (%) STRAIN AT FALURE



(@Dt rendeton Desn
Onturle

RECORD OF BOREHOLE No H7A 1or1  METRIC

{Formerly BH 32--A, WP 199--77-10)

wW.p, _ 198.-77-06A LOCATION Co-grds:; N 4 789 BJOO; E 277 952.0 ORIGINATED 8Y.MM
: DIST % HWY 403 BOREHOLE TYPE _SS_Auqer COMPILED BY
DATUM _Geadutic DATE 91 09 18 CHECKED BY. 8B
[ Ui ] DYNAMIC CONE PENETRATIIN
.. P |
. SOIL PROFILE SAMPLES EW G RESISTANCE PLOT ™ s NATURAL o mg REMARKS
5 a8 7| 2 © o & w [ " |38 X
o« o
ELEV CRIPTION Bl g | 3|25 & [SHEAR STRENGTH ko - > oS TRIBUTION]
¢ OEPTH DES g3 E| 5|85 & |ovcowme  vmmm e b o reny (= 7 (%)
Elz 5 | B9 g ® QUICK TRIAXIAL % LAB VANE 3
113.1| Ground Surfoce n : o 20 40 60 80 W0 1020 30 kN/mlor 5A 51 CL
0.0 -
Heterogeneous Mixture of 188} 22 112
Cloysy Siit, Sond and Grovel A
{Glacial Till) 2| s¢ ] 18
3] s8] 14 o
Very Stiff
Haord 10
4iss| M
515 | 78 o
6] ss | m
) T8
7| 8% | 130 | /28cm
ﬁﬁﬁﬁﬁﬁ cm
o Greyish R-d -
106.5 8 | 55 | 1751 /2%m 4

6.5 | £nd of Borehole

« GW.L nat estoblished,

* Sgmpler Bouncing {Proboble Bedrock)

.‘s x5 ; Numbers refer to 0
X ettty 1:%5 {X) STRAIN AY FAILURE



Uinistry of

Transportaton Foundofion Dasign
Ontarte
RECORD OF BOREHOLE No H8 1or1  METRIC
(Formerly BH 32-E, W& 198-77210)
WP, ..189-77-06A LOCATION Co—ords: N 4 768 037.0; € 277 9610 ORIGINATED BY . AH
DIST___4 HWY 403 BOREHOLE TYPE _SS Auger, NW Cusing, NQ Core COMPILED BY
DATUM _Ceadetic DATE 81,09 26 CHMECKED BY.-.Bt
TYNAMIC CONE PENETRATION
‘s SOIL PROFILE sampLes |8 | B ATURA,
. ‘ ful| 2 RESISTANCE PLOT "~ P omme  UoUD ’-3% REMARKS
3“: al*s| v 20 40 60 8 0 1 w w | 3G &
ELEV Elglw| 3)2E] & [SHEAR STRENGTH kPo o H L TF | RN size
. DEPTH DESCRIPTION |2 E 1 F 18] & |ouvcowmen  + mEw vane N y  [DISTRIBUTION|
HE 2 |88 3 |« cuok muw i wwe [WATER CONTENT (%) )
117.4 | Ground Surface n - o 20 40 60 80 100 10 20 30 kN/! Y GH SA St CL
0.0
17
11ss | 1y o
Heterogeneous Mixture of
Cluyey Silt, Sond and Gravel 2188 14 -]
{Glocial T}
3 55 14 115 (-]
Grey
4| 85 17 o
5855|115
113
6] 85| 22
ylss | o2
St to Very St ,
) T Hord WAAET ST f8em o
¢ 11
g
- 0 0 -« I /1.‘5(::1 [ 10 32 35 23
1 . 109
i’ ’ h
Ayt tmr] /13em
108.8 o
e ST /3em
Y
12| ae | ree ROD w 45%
Shale Bedrock 100%
With interbedded Siitstons
: 105
Weok to Vary Weak, Unweothered
Creyish Red with interbedded ! re | rec RUD = 33%
Greenizh Grey 44 9u%
103.5 U
13.8 | End of Borehole
* 91 08 26

3 5, Rumbers refer o 0
X Somltivity "%5 {%) STRAIN AT FAILURE



Mint ]
i e
Onderie

Foundotion Design

RECORD OF BOREHOLE No HB8A 1or2 METRIC
{Formerly BH 31—, WP 199-77-08)
w.p. ..189.-77.-06A LOCATION ... Co—ords: N 4 789 930.0; E 277 941.0 ORIGINATED BY.AH .
DIST ... 4 HWY 403 BOREHOLE TYPE _SS Auger, NW Cosing, NQ Core COMPILED BY .48
DATUM _Gepdetic DATE 91 09 24 CHECKED 8Y Bl
= DYRAMIG CONE PENETIATION ,
SOIL PROFILE SAMPLES | W o
Bo| & [FSWEROT S lmew s uaw] X | pewaks
8| w81 9 | 4w s w w [ O0 | 3G &
ELEV Bl |w|3]28] & [SHEAR STRENGTH kPo f ot | T F | GRAIN SIZE
DEFTH DESCRIPTION w121 E | 5|33 & |o unconrwe + FIEWD VANE | NT %y 7 DISTRIBUTION|
Zlz 5 | €8] 2 |oouck axa,  x as v [WATER CONTE (%) i ™
112.2 | Ground Surfoce % ? Ph 40 60 B8O 100 10 20 30 |kN/migr sA 1 CL
0.0 *
Hetdrogensous Mixture of
Cioyey S, Sond and Grovel t1ee ! 20
{Glociol T 118
2{ss| 18
Gray
3| ss| o
4] 88| 18 114 3
5/s85] 7 ®
_ B tg Vary st §|ss| a2 e
Hard 112
7| ss] 20
B ss | pe
1o
9| ss | 103
108.6
85
Heterogensoun Mixture of
Sit, Sond ond Grave! mos—s 108
{Glocial Tilt) _
107.0 Brown, Very Uenase
10,2 2
7] 11| Re | Rec ROD = 0X
10% 106
o e o Weathered
Unwagthered
Shule Bedrock
with interbedied Slitstorie 12| RC | REC ROD =~ 27%
B0%
104
Weok to Very Weok. et
Groyish Red with interbadded
Creenish G 13| re | Rec RGO = 37%
reen rey R nax
REC
4] Re AQD = 24%
102.0 ﬂ P 70% 10 A ,
15.2 Y =
Continued 43 5 Numbers refer fo Continued

" Sunsltivily

0
Iﬁ%ﬁ

(%) STRAIN AT FAILURE



Mintstry of

Trarwportation Feundetion Dasign
Ontarke
RECORD OF BOREHOLE No H8A 20or2 METRIC
w.p., _ 198-77-06A LOCATION Co—ords: N 4 799 £30.0; E 277 941.0 ORIGINATED BY. AH
: DIST__4 HWY _403 BOREHOLE TYPE _SS Auger, NW Casing, NQ Gore COMPILED BY .__d8
DATUM _Ceodetic DATE 9109 24 CHECKED BY 81
a SOl PROFILE SAMPLES §m g RESSTANGE PLOT s o | & | renarks
sl ] lgl38] % | 2 o o o w [0 == T1z81 s
ELEV DESCRIPTION 7 8y 3| 25| & [SHEAR STRENGTH WP A CRAN SizE |
b OEPTH 1 18381 T [o unconrme + FIELD VANE oy
. HEIk b 28| 5 |° cox ma  x 1 e [WATER CONTENT (x) J @
102,0 ‘4 Continued w ? o 20 40 60 80 100 10 20 30 | kN/milor sa s oL
12| f — ,
141 RC | REC RGD = 24%
0%

104.0
16.2 | End of Borehole

= GWL not extoblished

3 5, Numbers refer to 0
+%0 * Sansitivity "5‘%5 {%) STRAIN AY FAWURE



Minlsiry of

Trawsporiation ' Fourdotion Deslgn
Ontorly
RECORD OF BOREHOLE No HS 1oF1  METRIC
W.P, . 188=77~08A LOCATION Co-ords: N 4 800 0S4.8. £ 277 937.6 ORIGINATED BY_IS...
DIST ...t HWY _403 BOREHOLE TYPE _3S Auger, NW Cosing, NX Core COMPH.ED BY__ TS
DATUM . Grudetic DATE 92 1118 CHECKED BY.__PP
& T T OYNAMIC CONE PENETRATION
- IL PROF SAMPLES ol
% S0IL LE gm Z RESISTANCE PLOT unenc fricany o !:::% HEMARKS
5| w =81 @ | 2 4 e s wo L T EG &
ELEV DESCRIPTION =g § 3|25] & [sHear stRenGTH kP - | orermBOTION]
¢ DEPTH 1 K > 183 % |o unconrne + FIELD VANE ”
é 2 o %8 > o auick e« LB vANE WATER CONTENT (%) s %)
1189 | Cround Surface v : ™ 20 40 60 BO 100 10 20 30 kN/mi6R SA St CL
0.0
Huterogensous Mixture of
Cloyey Sitt, Sond ond Grovel 118
{Glaciel Tilf)
Gray 185 13
116
2181 n
3l ss| 17 114 =] s romem 20t |7 15 50 28
»
Sttt to Very Stiff !
Hard 4] ss | 80 ]/13em
12
1113 _
7.6 TSR] /1 3em o 13 28 55 &
Haterogenecus Mixiure of
Silt, Sand ond Grovel
{Glociol THH) ] 110
6| 55 | 60 ]/10em
Greyish Red , Very Denge
108.2 font B0 /Oem
10.7 108
S
Shole Bedrock AGD - 70%
8 | RC | REC -
with interbedded Siitstone 100%
Weok to Very Weok,
Unweathered |
Greyish Hed with interbedded o | R | REC 106 RAD = B2%
Gruenish Groy Y
105.2
13.7| End of Bdrehole
« 92 11 19

3 5, Numbwis refur to 20
X g nsitivlly 1585 (%) STRAN AT FAILURE



Minh t
@Tﬁn%n Foundatton Duilgn

Ontoria
RECORD OF BOREHOLE No H10 1or1  METRIC
WP, __199-77-08A LOCATION Co-ords: N 4 BOQ 739.8; £ 277 $34.2 ORIGINATED BY. TS .
DIST___4 HWY _403 BOREWOLE TYPE _SS Auger. NW Cosing, NX Core COMPILED BY T8 .
DATUM _Guodetic DATE 92 11 18 CHECKED BY_ PP
m T GVRAMIC CONE PENETHATION '
“u SCIL PROFILE SAMPLES Ew g RESISTANCE PLOT 5 o NATURAL a0 wg REMARKS
5 w|*8] @ 20 4 60 8 10 | w w, £G &
- o
ELEV DESCRIPTION El8 g | 3|25 & [sHEAR STRENGTH kFo S R GRAIN siz€ |
8 DEPTH SEIR-EE Z | = | o UNCONFINED + FIELD VANE >
DEPTH 23 - |2 gg g o GUICK TRIAXAL  x LaB vane [WATER CONTENT (%) 5 {x
120.1] Ground Surfuce (7] = o2 20 40 60 80 100 10 20 20 kN/m'ler SA SI CL
0.0 3 -
4
‘
4
‘
V1
r.
! 1] 8548
Y143 118
1A
Huterogarmsous Mixture of ? 3
Cloyey Silt, Sond ond Grovel L&
(Glacial TH) ; 12]ss| 17 0 frmporr] 220 |8 15 50 27
L
116
A3|ss|
. e Yery U 114
Hard 4] 55 | 104
&
A 4
______ Grey
Greyish Red b B R
] 112
)
€1 ss | 70 §/150m
110
109.1 7195 | &5 |/1%m ] fdd 226 |34 13 42 1Y
1.0
Shate Bedrock
ROD = 65%
with interbedded Siltstore o ::g; )
108
Weak to Very Weak ,
Unwetthered
Greyish Red with interbedded o | ne | ReC _ RAD = 52%
A
Gresniah Grey 7%
X
106.1
1401 End of Borehole
* 92 11 18
.

3 5, Numburs refar fo 0
AT wraltivily 15%& {%} STRAIN AT FAILURE



Minlylry of

Transportotion Foundution Dusign
Ontorla
RECORD OF BOREHOLE No H11 10F 2 METRIC
WP, _.198-77-06A LOCATION Co~ords: N & 800 389.2; E 277 9308 "c')RIGINATED BY B
DIST___ 4 HWY _403 BOREHOLE TYPE .55 Auger, NW Cosing, NX Core COMPILED BY 1S
DATUM _Ceodetic DATE 92 11 .18 CHECKED BY...PP
SOIL PROF SAMPLES | B | 3 | Cimic CONE PERETRATION
L LE Pul % RESISTANCE PLOT “p s RATURA, uaue t% REMARKS
5 w8l v | 2 w s s w | L |3Z% &
- Q
ELEV DESCRIPTION L g 3|23 § [SHEAR STRENGTH ko nensl BN | vetRibuTION|
OEPTH R - = Z1 & |o unconeaneD + FIELD VANE b
.:F‘, g o Y gs 2 o quick Traxa 16 vaNe JWATER CONTENT (%) s (%)
124,5 | Ground Surfoes “ : o 20 40 60 80 100 10 20 30 [JkN/micrsA SICL
0.0 1
.
5 124
?
A
‘
b
! y] 85| 27
Heterogeneous Mixure of :
Clayey Silt, Send and Gravel ’ 122
{Glociol TiMl) :
4
4 2| ss | 12
¥
120
3] 55| 14
x
4] 8% 20 © o] 272 {1115 &r 2
118
5] 88! x
118
Grey .
SUIf to Very Stff iy K] Q!w
Greyish Red Hard ; 6|ss|s0] of b 212 |12 24 48 16
114
7] 85| 80 |/13em
112.3
122 B | SS | 60 I/#em b 11035 49 5
112
Heterogenwous Mixture of
Sit, Sord ond Grovet
{Glaciol T 5T 5 155 /30m
Greyish Red Very Dense 110
15,2 : H
- ntinued Continued
Co u 5, 8 Numbers veter do H 0 cnu AT FALURE
10

" Sunstitvily



Minlwtry of
@Tﬂnﬁ?ﬂhﬂm Foundotion Design
[ ]

RECORD OF BOREHOLE No H11 20r2 METRIC

w.p, _188-77-QBA LOCATION Co-ords: N 4 800 389.2; € 277 9308 ORIGINATED BY_ 5.
: DisT__# HWY _403 BOREHOLE TYPE _SS Auger, NW Cosing, NX Core COMPILED BY .S
DATUM _Ceodetic DATE g2 11 18 CHECKED BY...PE
W Gl ] DYNAMIC CONE PENETRATION
- : | SAMPLES wd AL
. SOIL PROFILE Hp| X |RESSWERoT pusc LA o 'x% REMARKS
= B Ed-1 20 40 60 8 1o P 7 SET " £z &
m alfa L 1 1 1 L
ELEV. DESCRIPTION BlE| g | 3| 25| & [SHEAR STRENGTH kPa sl BN |orSrToN
¢ wlz » | 8&1 & |o unconmned + FIELD VANE ¥
DEPTH E12 =1o1es8l s |. QUICK TRAXAL % LAG vang  [WATER CONTENT () . (%)
109.3 i4Conﬂnued 7 zle | H 20 40 60 80 100 10 20 30 |kN/mlorsA st cL
15.2 K ’
Wecthered :l//
Unweathered i’/,,’
Shale Bedrock s 108 "
, with interbedded Sitstone 27 B T RaD = 2
\ =% 100%
,”/ Y,
Weak to very Weok //,:,I;
el
S
Greyish Red with interbedded '/”' 412 | me | ree RQD = 35%
Graenish Gray g 100% 106
105.6 4

i
S

1889} End of Borehole
. 92 11 20

3 S, Numbers refer fu 0
+x * Sunsfitvily 15%;5 {%) STRAIN AT FAILURE



@es
Transporiation
" Ontorle

Foundotion Design
RECORD OF BOREHOLE No H12 tor2 METRIC
WP, __189-77-06A LOCATION Comords: N 4 BOU 546.7; E 277 9271 ORIGINATED BY. 5. .
DIST....A HWY _403 BOREMOLE TYPE .55.Auger, NW Cosing, NX Core COMPILED BY .. TS
DATUM _Geodetic DATE 92 1120 CHECKED BY PP
TITNAMIC CONE PENETRATION
SOIL PROFILE saMPLES | B | o TR b
Bl X [RESSWCEROT S st e e =% | REMARKS
sm m;gw 20 40 60 80 100 {0 W";""wgm x
ELEV £lE|w|2|25| & [HeAr STRENGTH kPo P o M F L oran s
By DESCRIPTION -1 = X 10E] E 1o GNCONEINED + FIELD VANE DISTRIBUTION
DEFTH SIS/~ | >|g5] = jwarer content (x) 7 %
\ E o | O] 3 | o ouck L  x e wne | ™
125,3 | Ground Surfoce [ : o 20 40 60 80 100 10 20 30 [JKkN/mijor sA St ClL
0.0 % .
| 125
Heterogeneous Mixture of /
Cioyey Siit, Sond ond Gravel f
{Giaciol 1) ’
V]
r.
Brown, Harﬁ: 1185 | 32
Grey, Very Sttf : 123
‘
L
2]ss| 20
121
3lss| s
41ss| 119
T Word 51 ss | 80 |/13em o | b+ u25 |40 14 33 13
17
6| s3] 60 }/13em
115
1145
58 7] 6| 65 |/15cm o K 18 16 85 11
Heterogeneous Mixture of
Silt, Sand ond Grovel
(Glociot Tilt)
a Red,
!:;; Groyish R Very Denze st faem -
- Weothered
Unwegthered
Shale Hedrock g | Re | reC ROD » 4%
with interbedded Siltstone 100%
Wook to Very Weok ,
Creyish Red with interbedded 111
Greenish Grey 10| &6 | REC RAD = 50X
100%
1101 ’4
15.2 Continued Continued

43 5 Numbers rater fo
' Sunsliivity

9
15%»5 {X) STRAIN AT FAILURE
4]




(G Foundoton Design
Ontera
RECORD OF BOREHOLE No H12 20r2 METRIC
W.p, . 188-77-0BA LOCATION Co-ords: N 4 8OO 548.7; £ 277 927.1 ORIGINATED BY_TS.
pDIST.__4 HWY _403 BOREHOLE TYPE _SS.Auger, NW_Cosing, NX Core ' COMPILED BY TS
DATUM _Guodetic DATE 92 11 20 _ CHECKED BY . EF
SOIL PROFILE SAMPLES iﬁm s DYNAHIC CORE PENETRATON e M | | eieks
5 a 38| % 2 w e wow [ e TEEL .
= o

ELEV DESCRIPTION =8| w|3|85| & [SHEAR STRENGTH kP AN | cean size |
SreT w1 F] = & | o UNCONFINED + FIELD VANE
fo: :{ glz| " : €8] 5 | ook ue we [WATER cggTEh;(’) (%) kN: 4 @

- i 7 . o 20 40 80 80 10 10 m jGR SA S1 CL

Continued i o
15.3| EnB of Borehole
& G.W.L not estoblished
+3 x&,n«mbnw rifer to

" Sensitivity

0
15%5 (%) STRAIN AT FALURE



Wiritutry of
Transportation . .

Onberrbe
RECORD OF BOREHOLE No H13 tor1  METRIC
W.P, _.189-77-06A LOCATION Co—ords: N 4 800 689.6: F 277 923.8 ORIGINATED BY. TS
DisT_..4 HWY _403 BOREHOLE TYPE .55 Auger, NW Cosing, NX Core COMPILED ﬁY_....ﬁ.._,...
BATUM _Ceodetic DATE 92 11 .23 CHECKED BY. . EP
TYNAMIG CONE BENETRATION
. SOIL PROFILE saMples |8 | 2 | e i, -
"‘2% 5 RESISTANCE PLOT “‘2___%“ w OETURE Lu't‘x'l‘p mg REMARKS
s ulFsl ¥ 20 40 80 80 10 w w w 5g &
« o
ELEV DESCRIPTION =8| w|3|85| B [SHEAR STRENGTH kPo LAY B | sran size
. IR 2 | o unconemen + FIELD VANE
DEPTH 2125 | 7|88 3 |- coc maoa « v e [VATER CONTENT (x) L ()
126.2 | Ground Surfuce @ F o 60 8o 100 10 20 30 kN/mil6Rr $A SI CL
00 § 126
Haterogeneous Mixture of #
Cloyey Sit, Sand and Grovel f
{Glociat Til) ’
Grey :
1] ss | 28
3714
1
$gt 124
’
4
v
A
Pl 2} ss | 22
s
f ;
1 =
; ]
V3l ss | v
g
¢
!
o Yoy St
Hord |85 a2 120 gk 221 |5 15 55 25
51 68 | 67 |/15em
118
*
. L 2
8.1 & a0 /150m o 6 26 58 9
Heterogensous Mixture of
5iit, Sond and Gravel
{Glacial Ti) 118
Creyish Hed, Vary Dense =
115.5 A% T—
10.7 Westhgred . Fri4 —
Unweuthered ‘///,/
Shale Bedrock &/,/.
with Interbedded Sitstone 74 ° | Re | ReC , RQD = B2%
” P 100%
wok o Very Weok 7
114.0 Y
12.2 | End of Borehole
« 92 1% 23
= ¢  Sumpler bounting

43, x5 Numbers refer to

i
¥ Sensliivity 15-::;5 {%) STRAIN AT FAILURE




a8

i !
@TJM!.

Foundation Design
-
RECORD OF BOREHOLE No H14 1or1  METRIC
WP, _199-77-06A LOCATION Coords: N & 800 828.1; E 277 920.7 ORIGINATED BY.JS. .
DIST .4 HWY _403 BOREHOLE TYPE _S5. Auger, NW Cosing, NX Core COMPILED BY . 15
DATUM _Geodetic DATE 92 11 24/35 CHECKED BY...EBE
DYNAMIC GONE PENETRATON
SOIL PROFILE samples | & | o NATURA
Enl 2 RESISTANCE PLOT ™o e o ng REMARKS
5 w =5 B | 20 e s s w0 [ OET U4 EG &
- o
ELEV DESCRIPTION z|g|w| 3|85 & [SHEAR STRENGTH kPa oM E (RAN SiZE
DEPTH “12 > E1 % | UNCONFINED + FIELD VANE v
£|2 = - 23| 2 |oouck muxa  x ug v [WATER CONTENT (%) | @™
128,3] Ground Surfoce n - il 20 40 60 80 100 10 20 30 [KkN/m|gr sA SI CL
0.0 me
gl 128
SR, some Sand "L
Brown, Compact f :
1263 85| 12 q 6 15 74 1
*
2.0
m!_;u- 126
Heterogensous Mixture of
Clayey Sitt, Sond ond Gravel
(Clacial TiHf) ss | 26
Grey
174
85| 28 Py - 220 |2 15 58 24
Very Stiff ,
55 | 48 122
85 | 60 }/13em
120
1192
9.1 Ss | 65 |/15em o 4 2 89 8
Heterogensous Mixture of il
S, Sand ond Grovel =
{Glocial T ,:
117.6 Greyish Red, Very Dense !l 1ig
. AN
Wegthared T i B I00] /15¢m
107 Unweathered ‘{)/.%;
oy
Shale Badrock ;///"
with interbedded Sitatone U RC | Rec RAO « 37%
&5 100x] «
Y
Weok to Very Weak, 2 116
i
Grayish Red with interbedded q 2
; 7
Greenish Grey 7 ne | uee RQD = &5%
7 100%]
114.8
13.7 | End of Borehole
» 92 11 25
+3. x!.Numbcu refer to

" Sensifivity

0
w%s (%) STRAIN AT FAILURE




Minlgtry of

Trarsportation } Faundotion Design
Ontorie
RECORD OF BOREHOLE No S7 101 METRIC
W.p, __189-77-06A LOCATION Co-prils: N 4 799 BOO; E 377 BIO ORIGINATED BY IS .
pisT......4 HWY _403 BOREHOLE TYPE Auger COMPILED BY _TS
DATUM _Geodeatic DATE 92 11 08 CHECKED BY. __FP
& W | DYNAMIC GONE PENETRATION
. SOIL PROFILE SAMPLES EW g RESISTANCE PLOT e siige uan m% RENARKS
5 @25 22 p o w ow | T W |3 &
o 4 - .
ELEV DESCRIPTION E|E § 3| 85| & [sHear sTRENGTH kP Fet | % lovstRibuTiON
. SrETh bl I 2Z | = | o UNCONFINED + FIELD VANE .
PEPTH 1k 2|88 2 |+ cvox mmxa.  « e v [WATER CONTENT () 7@
117.7| Ground Surface @ = & 20 40 60 80 100 10 20 30 1kN/milGR SA SI CL
B0
Heterogenous Mixture of 117
Clayuy Sht, Sorid ond Gravel |
{Glocial TiN)
Grey 1]ss] 2
15
2]ss| 17
1 ss | 20 13
’ A4 |ss| 25
4 (R3]
Very St ]
Hord [¥31 5| 55 | 90
&
; 109
6|ss| 70
107.0 ¢ ‘o7
0.7 7| s8] 70 }/38em
Hetdérogeneous Mixture of
Sit, Send and Grovel
ial T
(Glacial Tilt) R
Grayish Red, Very Dense =X
s =X ST f1Sem
12.3| End of Borehole '
« 92 11 10
*« »  Shile Bedrock
(Severely Weathered)

35 5, Numbers refer io 0
5 g anttivity '5%;5 {X) STRAIN AT FAILURE



Mintsiry of
Transpeitotion Foundotion Design

Ontarke
RECORD OF BOREHOLE No S7A 1ort  METRIC
w.p, 19977084 LOCATION Co-ords: N 4 799 786 E 277 BBE ORIGINATED BY.IS .-
: DIST % HWY _A03 BOREHOLE TYPE .35 Auger, NW Cgsing, NX Core COMPILED BY __IS
DATUM Geodetic DATE 92 11 10 CHMECKED BY_ PP
. SOIL PROFI SAMPLES [+ l_:,d DYNAMIC CONE PENETRATION
. LE E"’ Z RESISTANCE PLOT 3 e UL vaue :% REMARKS
5] w|F8| 2| 2 4 e & w0 PO T L | S &
ELEV DESCRIPTION Elylw| 3|25] & [sHear sTReNGTH ko L | cra size
* SEPTH A EEE gz K | o UNCONRINED + FIELD VANE y
gl2]7 ], 23| 2 o quck maxa._ x B vane  [WATER CONTENT (%) d
116,4 | Ground Surfoce “n = & 20 40 €0 80 100 10 20 30 kN/m lor SA SI CL
00 Y]
j 18
Heterogerous Mixture of 7
Cluyey Siit, Sond ond Grovel :}
(Glocial Tilt) ’ (4
o ‘é” 1 55 8
1
5
i71
Vi 114
(44
4
1%
‘ﬁ 2185 | 19 o 234 |13 22 39 28
} -
i
/f
‘ ]
% 12
]
’éﬁ 3|ss| s
!@/Vg
i
Vary Stiff
i Hard 74 1
[
X
60 ’ | 748 {6 22 42 3O
108
107.3
o Heterogerious Mixture of 82 | /38cm © %0 26 37 1
Sit, Sond ond Grovel
{Glacial Til)
Greyish Red, Very Dense 106
105.7 IINTY /13em
10.7
. Shole Bedrock
with interbedded Siltetone 125; RaD = 28%
Unweathered, Weok to Very Weak 100
Grayish Red with interbedded
Graenish Gray REC RQD = 27%
100%
102.5
13,8 End of Borehole
« 92 11 10

+3 5, Numbars refer to

20
C X ettty 155 (%) STRAIN AT FAILURE



@mﬂm of
Transporiotion

23

Foundetion Design
Dntarie
RECORD OF BOREHOLE No S8 1or2  METRIC
WP, _188-77-064A L.OCATION Cowords: N 4 799 760; E 278 055 ORIGINATED BY TS
DIsT L3 HWY 403 BOREMOLE TYPE 55 _Auger, NW Cosing, NX Core COMPILED BY 15
DATUM _Geadetic DATE g2 11 13 CHECKED BY__ . EP
; " W | DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES .l-_-lm :&‘ RESISTANCE PLOT s SRS ME RENMARKS
= w | 22| @ 20 40 60 8o 106 |- oo W 5O
Q P L 8 » 1 i f N i WP W WL :’li’ &
ELEV Tl w|2]85| & |SHEAR STRENGTH kPo LB, GRAIN SIZE
DEFTH DESCRIPTION =12z 1 3&| T 1o unconrned + FIELD VANE 4 [DISTRIBUTION
|2 o | EO| & |o cuck mmaa, o« wp wave [WATER CONTENT (2} ° 1 (%)
16,2 | Ground Surface n ! = 20 40 80 80 100 10 20 30 KN/mler 84 S1 CL
0.0 118
irrequior Mixture of
Clayey Silt, Sond ond Grovel
{Fitl Materiat) 11 s | 15
Hrown, Very St 114
2| ss| 17 o} i 207 |5 15 47 33
12
3 55 16
o] ss | 17 1o o i 21 |6 17 43 34
5] ss| 27
108
6| 85| 27
108
105,4
471 55| v6 * © H 245
10.8 Heterogeneous Mixture of ¥ y _&_ —
Cloyey 5ilt, Sond ond Gravel ’xg =
(Glaciot Ti) ‘/y
104.0 Grayink Red, Hord 5'}
122 . Wadthered BT B Th0 ] /15em 104
Unweathered
Shale Bedrick &
with interbedded Siitstone o | we | ree ROD = 42%
@' 100%
Greyish Red with interbedded 2
Greenish Grey, Y 102
Weak to Very Weok 10| RC | REC KQD = 27%
s 100%
1010 ,A Y id[
52 " Continued Continued

+

3

'

5, Numbers refer Yo
Sunsitivity

26
1595 (%) STRAIN AT FAILURE
10



Winiutry of

tramsportation : Foundation Deilgn
COntarlo
RECORD OF BOREHOLE No S8 2zor2 METRIC
W.p, _199-77-08A LOCATION Co-ords: N 4 798 760 ¥ 278 055 ORIGINATED BY.TS
’ DIsY___4 HWY _403 BOREHOLE TYPE S8 Auger, NW Cusing, NX Core COMPILED BY...JS
DATUM _Geodetic DATE 92 11 13 CHECKED BY__PE__
[ [ DYNAMIC CONE PE“ETMTION
“ . AMPLES PLASTE
) % SOIL PROFILE S 1. EV’ g RESISTANCE PLOT Lw..“ s mmmc L"&’TQ &:% REMARKS
g w8 v | 2 4 o s w |0 L | 33 &
o o
ELEV DESCRIPTION Tlglw | 2| 85| & [SHEAR STRENGTH kPa | B SRAN. SZE
’ DEPTH =12 Z 5|83 & | unconene + FIELD VANE v
2272 23 S Lo ouck AL« 1B vane  [WATER CONTENT (%) 3 %)
1010 4Confinued % = & 20 40 60 80 100 10 20 30 JkN/migrsA SI CL
AR w Wl
15,4 | Enll of Burehole
« 92 11 186

+3 3, Numbers refer fo

20
! S ansitivity ‘sgs {%) STRAIN AT FAILURE



Mini: of
@tnnww“

. Foundution Design
[
RECORD OF BOREHOLE No S9 ror 1 METRIC
W.p, __188-77-06A LOCATION Comordy: N 4 BOO 172; £ 277 915 ORIGINATED BY_ T8._....
DIsST___ 4 HWY _403 BOREHOLE TYPE .55 _Auaer ' COMPILED BY IS
DATUM .Geodetic DATE 92 1117 CHECKED BY...EE
SYNAMIC CONE P ENETRATION
AMPLES [:4 DYNAM|
SOIL PROFILE SAMPLE! B, g Al g it s — uase ng REMARKS
5 |FE| @ |2 © s ® w0 [, T . |38 &
o« 0
ELEV DESCRIPTION slEiw| 2|25 & [SHEAR STRENGTH kPo P e TE D?Q#!?B Sz |
GEBTH w 2l S 3Z1 T o unconrmep + FIELD VANE »
é 2]+ - gg > e quck maxaL = 1ap v JVATER CONTENT (%) s x)
120,2 | Ground Surface n : o 20 40 60 B0 100 10 20 30 [kN/milgr SA $I €L
o0 : 120
Heterogermous Mixture of /
Cloyey Siit, Sand ond Grove! /
(Glacial T ’
1
VA 1| ss | 8
b A
§ 18
|4
1
213 21 ss | 19
¥
16
&
h A
s|ss) 6]
Grey, Vory Sttt
T 114
Grayish Red, Hord 4|55 | 97 |/100m
s ss| es|/mem
1z
1119
9.1 6] 55 | 60 ]/10em
Heterogeneous Mixture of
Silt, Sond und Gravet
{Gleciol TH) 110
Gruyish Red, Very Dense a1t /15em
10891 {Auger Grinding — Proboble Bedrock)
11,3 End of Borehvle (55
« G211 47
+3 8, Numbers refer to

P Senstivily

o
m?};a {X) STRAIN AT FAILURE



Mirilstry of

ik

Transportotion Foundotion Design
Onforia ,
RECORD OF BOREHOLE No S9A 1or1  METRIC
WP, 158877064 LOCATION Co~ords: N 4 800 173 E 277 935 ORIGINATED BY IS
DIST 4 HWY _303 BOREHOLE TYPE _8S Auger, NW Cosing, NX Core COMPILED BY coli
DATUM _Geodetic DATE g2 1117 CHECKED BY.. . PP
BENE TRATION
SOIL PROFILE saMPLES | & | 3 | RSSMGE Por o e o,
“nl & vaar© vosmer GO0 X REMARKS
P w25 v 20 40 0 80 o |- ST T0 28 &
“le - 1 f f n i p
ELEV alwlw| 2125] & [SHEAR STRENGTH kPo L1 7% | oran size
DESCRIPTION | ZEI RIS Z2ZZ] £ o unconew + FIELD VANE |DISTRIBUTION
DEPTH (3|51 >|25] ¢ €D Jwater content (z)} 7
x|z 2 | O & | ovek maxmL  x 148 vane 3 (%)
119.5 | Ground Surface v ? o 40 60 80 100 10 20 30 | kN/mi|GRr sA St CL
0.0 .
%
Haterogeneous Mixture of Af’f 18
Cloyey Silt, Sond ond Grovsl :ff
{Glaciat Tt ’ 4
i {;f
1 o
21 1] ss 13
i
‘ ]
¢ 17
] ',;
7
/ -t
¥ 2, 2188 12
Vi
7
;Ar
(s
2/ 115
;/‘-'v 385 { 1 froarfumd 225 |2 15 s6 27
A b
@
Gray, Stiff ]
Grayigh Red, Hard ‘7‘ 41 55 | 103 "
A
&
{ar
]
;’g,} 5185 | 108
14 ;,.
“/C?, 1"
’Z
L&
110.4 i 1]
8.1 Heterogeneous Mixture of LI 6 | s | 60 1 /Bem o H 19.0 P38 22 36 3
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Grayiah Red. with interbedded # KRG | REC RQD = BO%
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13,01 End of HBorehole
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RECORD OF BOREHOLE No S10 1or1  METRIC
w.p. _199-77-06A LOCATION Covords: N & HOO B4&: E 277 900 ORIGINATED BY. TS
DIST..._4 HWY 403 BOREHOLE TYPE _SS Auger, NW Gosing, NX Core COMPILED BY.. IS
DATUM _Geodelic DATE 92 11 25 CHECKED BY .. PP
Wﬂﬂ%
SOIL PROFILE sampes [ B | Y | RRSGE R o o,
a2 o e wosmme OO ] e T REMARKS
5 @ X2 IR 20 40 €0 8O 100 - ""'w"’" v | 35 &
o & P L x
ELEV DESCRIPTION Tl8|w| 3| 25| & [SHEAR STRENGTH kPo AE— (CRAN Size |
== > Z1| & |o unconrined + FIELD VANE 7
DEPTH I ET R e 281 5 |¢ uck maxa, s v [WATER CONTENT (%) 4@
1288 | Ground Surfoce n G & 20 40 60 80 100 1020 30 |kN/mi|GR sA st cL
0.0 g
¥,
Heterogeneous Mixture of ¢
Cioyey 5ilt, Sond ond Grovet | 128
{Glaciot Ti) ’
1
Vi 1 s | 2
’
5
4 L]
’ h A
f -
Brown 4 126
Grey W42 | ss| 26
14
r 3158 24 124
Very Shiff
Hord 4| 88 | 110} /25cm
122
51 ss ] 60|/ 5em
120
119.8 5.1 55 1 60 /10em
9.1 Weothered
Unwaeathered
4 7 | re | Rec RAD = 47%
Shale Bedrock 1oox 1
with Intarbedded Shtstons o 18
Weok to Very Weok
Greyish Red with interbedded B | RC “;i‘; ROD = 58X
Graetiigh Gray
116.3
12,6} End of Borehole
« 9211 26
+3 5, Rumbers refer fo
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RECORD OF BOREHOLE No S10A  1or1  METRIC
W.p, _ 188-77-06A LOCATION Co-ords: N 4 800 846; € 277 912 ORIGINATED BY.IS..
DIST__4 HWY _403 BOREHOLE TYPE .55 Auger COMPILED BY, TS
DATUM . Geodetic DATE 92.11.25 CHECKED BY. (idd
SOIL PROFILE saMpLEs | & | o | RIS SO g aToN — =
s¢2| 8 iy sommee 0| - | REMARKS
5] g8 @ | 2 < s & 0 [, P |38 &
ELEV alilw | 3| SE| & [SHEAR STRENGTH kPa Pt | F | crAN SIZE
BEBTH DESCRIPTION wl= 2ozl £ |o * JoISTRIBUTION]
BEPTH w121 2| 5|88 & |o unconrme FELD VANE L\ vep cONTENT (%) 7
1k 5 | B0 2 | auck i o« L vanE i
128.3| Ground Surface [ g o 20 40 60 BO 100 10 20 30 | kN/rmilor sA S CL
~
0.0 sht, troce Cloy 128
{F Moteriof)
Brown, Compact
1283 188 1t b o 4 B2 14
2.0 ] .
i -%— 126
/
Heterogeregus Mixture of ’
e Siit, Send and Grovel
w b Sond an E 2] ] 18
{Glacizt Tilt) /
4
Grey v
H 124
3|55} 16 O o 3 15 54 28
Stiff
Hard 4] 88 41 122
15| 55| 60 ]/15em
4 120
119.2
8 Heterogensous Mixture of 6 [ 55 | 60 }/8cm
Sit, Sdnd ond Grovel
(Glaciol Ti)
118
117.6 Grayish fed, Very Uense - .
10.7 | End of Barehole B
* 92 11 28
« + Sampler Bouncing
(Probeble Shale Hedrock)
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RECORD OF BOREHOLE No S11A  1or1  METRIC
W.p, _199-77-08A LOCATION Co-ords: N 4 80 378, € 277 886 ORIGINATED BY.TS
’ DIST___4 HWY _403 BOREHOLE TYPE _SS Auger COMPILED BY __TS
DATUM _Geodetic DATE o $2 11 28 CHECKED BY...EP
- SOIL PROFILE SAMPLES | & L [ OYANIC CONE PERETRATION -
s H,| & |Resswice for e U o !:::% REMARKS
5 a el 7 2 o w & w o WO [3E]|
- o
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é % = % 58 & | tuick sl ® LAE VANE WATER CONTENT (%) 3 %
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1 »;’
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@ 1] ss | 17
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7
#
‘ l
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‘/_ k 130
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4.5 : CETTR0 Y /15em
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{Glociol ik i
‘ Wil 155 | 60 J/8em | 12
Graylsh Red, Very Dense ".a
Ll
[ i
£l
, ¥4
126.5 r
3 e 2
7.6 | End of Boreholo »@
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RECORD OF BOREHOLE No S11A—A 10F 1

METRIC

WP, _.199.77-08A LOCATION Co-ords: N 4 801 378 € 277 910 ORIGINATED BY. TS
DIST ... HWY 403 BOREHOLE TYPE .55 Auger, NW Cosing, NX Core COMPILED BY TS5 .
DATUM _Ceodetic DATE g2 11 23/24 CHECKED BY.. . EP
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8 - a 8 " s i f f 1 wp W WL Qg &
ELEV DESCRIPTION o B g ,_3 gﬁ—ﬁ & |SHEAR STRENGTH kP ST N D?SRT{‘I;?B \.151!|Z()EN
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1217 | o [ B3] 2 |+ ovcx manm s v [WATER CONTENT (%) s
134.0| Ground Surfoce @ ? o 40 60 80 100 1020 30 | kN/nilgr sA S €L
0.0
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Cloyey Sitt, Sond ond Gravel f
0es
1214
Gray, Hard dﬁl
a4 1] ss | a0 o | i 250 |5 18 51 28
/]
i d 132
Vg
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4 -
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'1‘
L
2] 58 | 4B
¥
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i ] 130
A
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. I Yy .
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) S5 1 80 | /5em
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1264 o
7.6
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Shole Bedrock
with interbedded Siltstone RC | REC RaD = 7v%
100%
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« »  Sompler bouncing

+3 5, Numbers refer o
Sensihivity

20
154%5 {%) STRAIN AT FAILURE
1




s v .
@rmmﬁm o

Ontorio
RECORD OF BOREHOLE No S13 10F 1 METRIC
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S~y T Y Y Y e Y Y Byt Y —
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ROCK CORE DESCRIPTION

WP _199-77-06A

............................................................................................... bt

Page 1 0of 5
I

CORE DESCRIPTION

| ———— 5 =
BH# |RC# (m) CR* | RQD* (m) DESCRIPTION
H1 | 8 - 10.69-12.22 100 57 10.69-12.22 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (3%); very
: fine grained; weak to very weak; unweathered to slightly weathered,; fractures
moderate to extremely close spaced, flat to near vertical, planar to undulating,
smooth.

H2 7 9.20-10.72 100 37 9.20-10.72 SHALE, greyish red, with interbedded greenish grey SILTSTONE (7%); very
fine grained; weak to very weak; unweathered to slightly weathered; fractures
close to extremely close spaced, flat to near vertical, planar to undulating, smooth.

H3 7 9.30-10.82 100 50 9.30-10.82 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (15%); very
fine grained; weak to very weak; unweathered to slightly weathered (moderately
weathered, 9.30-9.91 m); fractures moderate to extremely close spaced, flat to
near vertical, planar to undulating, smooth,

H4 3 3.66-5.18 88 0 3.66-7.92 SHALE, greyish red, with interbedded greenish grey SILTSTONE (11%); very

4 ' 5.18-6.40 100 13 fine grained; weak to very weak; unweathered to slightly weathered (moderately
5 6.40-7.92 100 42 | weathered, 3.66-3.96 m); fractures moderate to extremely close spaced, flat to
near vertical, planar to undulating, smooth.

H5 8 7.01-8.53 100 34 7.01-10.06 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (19%); very

8.53-10.06 100 55 fine grained; weak to very weak; unweathered to slightly weathered; fractures

moderate to extremely close spaced, flat to near vertical, planar to undulating,
smooth. : e N

~ (NOTE: Depths are approximated core recovery is less than 100%)
*ROD = ROCK QUALITY DESIGNATION

Logged by: DAW, Soils and Aggregates Section



ROCK CORE DESCRIPTION
WP_199-77-06A

_____________________________________________________________________________________________________________________ mee—_P30R 2 Of &
CORE DESCRIPTION |
(m) (m) DESCRIPTION
4.72-6.25 4.72-7.77 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (18%j; very
6.25-7.77 fine grained; weak to very weak; unweathered to slightly weathered (moderately
weathered, 5.49-5.61 m); fractures moderate to extremely close spaced, flat to
near vertical, planar to undulating, smooth.
10.90-12.34 10.90-13.87 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (13%); very
12.34-13.87 fine grained; weak to very weak; unweathered to slightly weathered; fractures
close to extremely close spaced, flat to near vertical, planar to undulating, smooth.
10.16-11.68 10.16-16.21 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (20%); very |
11.68-13.21 fine grained; weak to very weak; unweathered to slightly weathered (moderately [
13.21-14.68 weathered, 10.16-11.76 m); fractures moderate 1o extremely close spaced, flatto
14.68-16.21 near vertical, planar to undulating, smooth.
10.69-12.22 10.69-13.74 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (14%); very
12.22-13.74 fine grained; weak to very weak; unweathered to slightly weathered; fractures
moderate o extremely close spaced, flat to near vertical, planar to undulating,
smooth.
10.97-12.50 10.97-14.02 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (18%); very
12.50-14.02 fine grained; weak to very weak; unweathered to slightly wéathered; fractures
moderate to extremely close spaced, flat to near vertical, planar to undulating,
] smooth.

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

(NOTE: Depths are approximated where core recovery is less than 100%)
Logged by: DAW, Soils and Aggregates Section



ROCK CORE DESCRIPTION
WP 199-77-06A

DEPTH
(m) DESCRIPTION

15.85-17.37 .85-18. SHALE, greyish red, with interbedded greenish grey SILTSTONE (11%); very
17.37-18.90 fine grained; weak to very weak; unweathered to slightly weathered; fractures
moderate to extremnely close spaced, flat to near vertical, planar to undulating,
smooth. '

12.27-13.79 12.27-15.32 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (21%); very |
13.79-15.32 fine grained; weak to very weak; unweathered to slightly weathered (moderately |

weathered, 12.27-12.60 m); fractures moderate to extremely close spaced, flat to
near vertical, planar to undulating, smooth.

10.72-12.24 10.72-12.24 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (20%); very
| fine grained; weak to very weak; unweathered to slightly weathered; fractures
moderate to very close spaced, flat to near vertical, planar o undulating, smooth.

10.82-12.34 10.82-13.87 | SHALE (with gypsum veinlets sub-parailel fo bedding up to 0.2 cm thick, and
12.34-13.87 gypsum-filled vugs, 13.26-13.80 m), greyish red, with interbedded greenish grey
SILTSTONE (17%); very tine grained; weak to very weak; unweathered to
slightly weathered; fractures moderate to extremely close spaced, flat to near

vettical Ianar 1o undulatin smooth.

*CR = CORE RECOVERY (NOTE: Depths are approximated where core recovery is less than 100%)
*RQD = ROCK QUALITY DESIGNATION

Logged by: DAW, Soils and Aggregates Section



ROCK CORE DESCRIPTION
WP 199-77-06A
: Page 4 of §

| CORE ReECOVERY [ ______ _ CORE DESCRIPTION |

| % % DEPTH
BH# |RC# (m) CR* | RQD* (m) DESCRIPTION

S7A 8 10.72-12.24 100 28 10.72-13.77 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (8%); very
9 12.24-13.77 100 27 fine grained; weak to very weak; unwaathefed to slightly weathered; fractures
close to extremely close spaced, flat to near vertical, planar to undulating, smooth.
12.34-15.39 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (13%); very
fine grained; weak to very weak; unweathered to slightly weathered (moderately
weathered, 13.41-13.74 m); fractures close to extremely close spaced, flat to near
vertical, planar to undulating, smooth.

9.91-10.42 { OVERBURDEN (till).

10.42-12.95 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (18%); very
fine grained; weak to very weak; unweathered to slightly weathered (moderately
weathered, 10.42-10.80 m); fractures moderate to extremely close spaced, flat to
near vertical, planar to undulating, smooth.

9.60-12.65 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (18%); very
fine grained; weak to very weak; unweathered to slightly weathered; fractures

moderate to extremely close spaced, flat to near vertical, planar to undulating,
smooth.

*CR = CORE RECOVERY — (NOTE: Depths are approximated where core recovery is less than 100%)
*RQD = ROCK QUALITY DESIGNATION
, Logged by: DAW, Soils and Aggregates Section

s8 | 9 | 12341387 | 100 | 42
10 | 13871539 | 100 | 27

S9A | 7 9.91-11.43 73 0
- 8 11.43-12,95 100 80

st0 | 7 | 9601113 | 100 | 47
8 | 11.13-12.65 | 100 | 58
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ROCK CORE DESCRIPTION
wP 1&_9-77-Q_§A

TR DEscmpﬂou

Page 5 of5

DEPTH
(m) DESCRIPTION

7.62-9.14
9.14-10.67

gypsum-filled vugs, 9.85-10.36 m), greyish red, with interbedded greenish grey

weathered; fractures moderate 10 extremely close spaced, flat to near vertical,
planar to undulating, smooth.

7.64-9.17
9.17-10.69

|
|
|
7.62-10.67 | SHALE (with gypsum veinlets sub-parallel to bedding up to 0.5 c¢m thick, and

7.64-10.69 | SHALE (with gypsum veinlets sub-parallel to bedding up to 0.2 em thick, and
gypsum-filled vugs, 7.85-9.10 m), greyish red, with interbedded greenish grey |
SILTSTONE (3%); very fine grained; weak to very weak; unweathered to slightly
weathered (moderately weathered, 7.64-7.85 my); fractures moderate to extremely
close spaced, flat to dipping, planar to undulating, smooth.

i
SILTSTONE (7%); very fine grained; weak to very weak; unweathered to slightly
|
l

9.30-10.82
10.82-12.34

9.30-12.34 | SHALE (with gypsum veinlets sub-parallel to bedding up to 0.2 em thick, and
gypsum-illed vugs, 11.21-11.28 m), greyish red, with interbedded greenish grey
SILTSTONE (11%); very fine grained; weak to very weak; unweathered to
slightly weathered (moderately weathered, 9.30-10.82 m); fractures moderate to
extrernely close spaced, flat to near vertical, planar to undulating, smooth.

9.20-10.72

*CR=CORE RECOVERY
*RQGD = ROCK QUALITY DESIGNATION

(NOTE Depths are apprax:mated where core recovary 1y is less than 100%, )

9.20-10.72 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (19%); very |

fine grained; weak to very weak; unweathered to slightly weathered; fractures
close to extremely close spaced, flat to near vertical, planar to undulating, smooth.

Logged by: DAW, Soils and Aggregates Section



:kAMpiﬂwiiﬂ 4 16%#s£ff(m); .;NoﬁTHING3E EASTING: AIGINAL -GROUND - |
T 5 e e L ELEVATION: ()
1 HWY. 403 15+420 MEDIAN 4798397.760 276852. 147 108.97 111.000 112.300
2 HWY. 403 15+594 MED IAN 4798535.543 276958.409 109.79 110,100 110.660
3 HWY. 403 154773.5 MEDIAN 4798677682 277068.030 110.91 108.700 109.920
4 403/E-QEW/S 104807 25.0 RT. 4799591 .044 277833.792° 107.23 106.500 106.600
5__ | 403/E-QEW/S 10+697 20.0 LT. 4799699.871 277882.070 110.92 110.700 110.800
6 QEW/$-403 104475 22.5 LT, 4799814.774 278011.190 110.69 111.500 111.600
7 HWY. 403 17+241 1.5 LT, 4799819.175 277939.986 113.39 119.290 119.40
8 HWY. 403 174382 2.95 LT. 4799959.843 277940.770 117.73 118.630 118.880
9 HWY, 403 174517 2.95 LT, 4800094 .807 277937.625 118.86 118.850 119.100
10 HWY. 403 17+662 2.95 LT. 4860239.767 2778934.248 120.13 119.250 119.500
11 HWY. 403 174811.5 2,95 LT, 4800389227 277930.765 124.45 119.840 120.090
12 HWY. 403 174969 2.95 LT, 4800546684 277927.097 125.28 120.310 120,560
13 HHY. 403 18+112 2.95 LT, 4800689, 645 277923.766 126.18 120.980 121.230
14 HWY. 403 184245.5 2.95 LT. 4800823109 277920.656 129.13 122.940 123.190




AMP/HY: L
7 s7__ |10+ 600 8.63 RT 403F - QEM S 4 799 800 277 870
- STA 8.13 LT 4 799 79 277 886 “
8 | s |10+582 7.76 RT QEW S - 403E. 4 799 760 278 085 116.24 116.7 léqu?tion within approach
' 1
16.01 LT 4 799 772 278 077 116.20 116.9
9 $9 |17 4+ 595 | 28.35 LT of Med. Huy. 403 4 800 172 277 910 121.01 119.5 Leg on slope
' S9A 3.05 LT of Med. 4 800 173 277 935 119.53 119.6
10 | si0 |18+ 270 | 23.47 LT of Med. Huy. 403 4 800 846 277 900 128.92 123.8 Earth Stockpile at leg.
S10A 3.05 LT of Med. 4 800 846 277 918 130.09 124.0
1A | S1IA__ |18 +800 | 23.17 LT of Med. Huy. 403 4 801 378 277 886 134.11 135.7
511A-A Median 4 801 378 277 910 134.03 134.7
13 SI3 |21 « 280 | 3.05 RT of Med. Huy. 403 | 4 803 856 277 820 159.60 157.4
S13A 23.47 RT of Med. 4 803 857 277 840 159.30 157.6
14 s14 |21 + 710 | 3.05 RT of Med. Huy 403 4 804 285 277 795 159.19 156.9
S14A 32.00 RT of Med. 4 804 283 277 823 159.27 156.9
15 515 |11 +.400 | 27.43 LT of Med. QEW 4 798 666 279 202 99.6 100.0
Median 4 798 645 279 185 99.8 100.6

* For borehole locations see individual borehole Togs.




RATED | @
[ WEIGHT 1. E
(kN/m®)
" Hl 109.9 Cohesive Till 110.9 - 103.3 250 V. Stiff 21 102 $0i1 cave-in possible
, Non-Cohesive Till 103.3 - 100.2 35° V. Dense 20
Badrock <100.2 10,000 Unweathered 22
H2 110.7 Cohesive TiN 109.8 - 103.7 150 Stiff 21 102 5011 cave-in possible
Non-Cohesive Ti11 103.7 - 100.7 35° V. Dense 20
Bedrock <100.7 10,000 Unweathered 22
H3 112.3 Cohesive TiN 109 - 102.9 350 Hard 21 102 S0il1 cave-in possible
Non-Cohesive Till 102.9 - 99.9 35° V. Dense 20
Bedrock 99.9 - 99.1 1,000 Weathered 20
Bedrock <99.1 10,000 Unweathered 22
H4 106.6 Non-Cohesive Fill 107.2 - 105.7 30° Compact 21 104 S011 cave-in possible
Non-Cohesive Ti11 105.7 - 104.1 30° Compact 20
Bedrock 104.1 - 103.2 1,000 | Weathered 20
Bedrock <103.2 10,000 | Unweathered 22
,’/?\'{E'HS 110.8 Cohesive Ti11 110.9 - 107.4 150 Stiff 21 109.4 Soil cave-in possible
g Non-Cohesive Till 107.4 - 103.9 35° V. Dense 20 ,
Bedrock <103.9 10,000 Unweathered 22
H6 116.6 Cohesive Fill 110.7 - 108.6 150 Stiff 20 108.6 501l cave-in possible
, Non-Cohesive Till 108.6 - 106.1 30° Compact 20
Bedrock <106.1 10,000 Unweathered 22




LLUMINATION S~ S0IL/ROCK DE METERS

1 "AND. ROCK o . o
T 7 /| - SATURATED:
ELEVATION . R S UNIT WE-,I%"HI v
) ) BN
Cohesive Till 113.1 - 110.2 200 V. Stiff 21 107 Soil cave-in possibie
110.2 - 108.2 800 Hard 21
Non-Cohesive T 108.2 - 106.0 35° V Dense 20
Bedrock <106.0 -104.5 1,000 weathered 20
<104.5 10,000 Unweathered 22
8. HB, HBA 118.9 Cohesive Till 17.2 - 111.9 200 V. Stiff 21 109.4 $0i1 cave-in possible
111.9 - 108.6 1,000 Hard 21
Non-Cohesive Till 108.6 - 107.0 35° V. Dense 20
Bedrock 107.0 - 105.5 1,000 Weathered 20
2105.5 10,000 Unweathered 22
9. H9 119.1 Cohesive Til 118.9 - 112.8 150 Stiff 21 112.9 Soil cave-in possible
112.8 - 111.3 1,000 Hard 21
Non-Cohesive Till 111.3 - 108.2 35° V. Dense 20
Bedrock <108.2 10,000 Unweathered 22
10, H10 119.5 Cohesive Till 120.1 - 114 200 V. Stiff 21 113.1
114.0 - 109.1 1,000 Hard 21
Bedrock <109.1 10,000 Unweathered 22
11.. H11 120.1 Cohesive Til 124.5 - 115.4 200 V. Stiff 21 115.4 Soil cave-in possible
115.4 - 112.3 500 Hard 21
Non-Cohesive Til1 112.3 - 109.3 35° V. Dense 20
Bedrock 109.3 - 108.6 1,000 Weathered 20
2108.6 10,000 Unweathered 22




12. Hi2 120.6 Cohesive Fill 125.3 - 117.7 250 V. Stiff 21 113.5 S0il cave-in possible
117.7 - 114.5 1,000 Hard 21
Non-Cohesive Till 114.5 - 113.1 35 V. Dense 20
Badrock 113.1 - 112.7 1,000 Weathered 20
<112.7 10,000 Unweathered 22

13. H13 121.2 Cohesive Ti11 126.2 - 115 200 V. Stiff 21 117.2 Soil cave-in possible
120.1 - 117.1 500 Hard 21
Non-Cohesive Till 117.1 - 118.5 35°¢ V. Dense 20
Bedrock <115.5 10,000 Unweatherad 22

14, - Hl4 123.2 Non-Cohesive Fill 128.3 - 126.3 30° Compact 20 126 S0i1 cave-in possible
' Cohesive Ti11 126.3 - 120.7 300 ‘ V. Stiff 21
Cohesive Till 120.7 - 119.2 1,000 Hard 21
Non-Cohesive Ti11 119.2 - 117.8 35* V. Dense 20
Bedrock <117.86 10,000 Unweathered 22




DENSENESS/
WEATHERED

Y 114.6 Cohesive Till 117.7 - 110.1 250 V. Stiff 21 105.5 Soil cave-in possible
' Cohesive Till 110.1 - 107 800 Hard 21
Non-Cohesive Till 107 - 105.4 35° | V. Dense 20
Bedrock <105.4 10,000 Unweathered 22

S7A 114.8 Cohesive Ti1) 116.4 - 110.3 200 V. Stiff 21 108.8 Soil cave-in possible
Cohesive Ti11 110.3 - 107.3 650 Hard 21
Non-Cohesive Till 107.3 - 105.7 35° | V. Dense 20
Bedrock <105.7 10,000 Unweathered 22

s8 116.7 Cohesive Fill 116.2 - 105.4 200 V. Stiff 21 105.5

’ Cohesive Til11 105.4 - 104 1,000 Hard 21
Bedrock <104 10,000 Unweathered 2?

59 119.5 Cohesive Till 120.2 - 114.1 200 V. Stiff 21 115.5 Soil cave-in possible
114.1 - 111.1 1,000 Hard ’ 21
Non-Cohesive Til} 111.1 - 108.9 35° | V. Dense 20
Bedrock <108.9 10,000 Unweathered 22

508 119,55 Cohesive Ti11 119.5 - 113.4 150 Stiff 21 116.5 Soil cave-in possible
Cohesive Til1 113.4 - 110.4 1,000 Hard 21
Non-Cohesive Til1 110.4 - 109.1 35° { V. Dense 20
Bedrock 109.1 - 108.8 1,000 Weathered 20
<108.8 10,000 Unweathered 22




»
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_TABLE 3B =

COH

SATU RATED

ST U pooTING. : | -PARAMETER | DEN ! UNIT wexgﬂT - ELEVA
o : | ELEVATION (m) |- - T my q (kPa) <»( Y [ WEAT oy (k)
10 - %10 123.8 Cohesive Till 128.9 - 122.8 250 V. S‘hfF 21
122.8 - 119.8 1,000 Hard 21
Bedrock 119.8 - 119.3 1,000 Weathered 20
<119.3 16,000 Unweathered 22
S10A 124 Non-Cohesive Fi1l 128.3 - 126.3 30° | Compact 20 126 $0i1 cave-in possible
‘ Cohesive Till 126.3 - 122.1 150 Stiff 21
122.1 - 119.2 450 Hard 21
Non-Cohesive Fill 119.2 - 117.6 35° | V. Dense 20
Bedrock 117.6 - 116 1,000 Weathered 20
<116 10,000 Unweathered 22
11A . SllA 135.7 Cohesive Till 134.1 - 129.% 200 V. Stiff 21 136.4 Soil cave-in possible
Non-Cohesive Til} 129.5 - 126.5 35° | V Dense 20
Bedrock <126.5 10,000 Unweathered 22
311A~ 134.7 Cohesive Till 134.0 - 129.4 350 Hard 21 128.6 $0i1 cave-in possible
A .
' Non-Cohesive Ti11 129.4 - 126.4 35° | V. Dense 20
Badrock 10,000 Unweathered 22
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TABLE 3B

T3] si3 157.4 “Cohesive T1T1
35° | V. Dense 20
Bedrock 152 - 151.7 1,000 Weathered 20
<151.7 10,000 | | Unweathered 22
$13A 157.6 Cohesive Till 158.3 - 154.7 500 Hard 21 Dry Spil cave-in possible
154.7 - 151.7 1,000 Hard 21
Bedrock Unweathered 22
<151.7
14. 314 156.9 Cohesive Ti11 159.2 - 154.6 600 Hard 21 157.4 Soil cave-in possible
, Non-Cohasive Til 154.6 - 151.6 35° | V. Dense 20
Bedrock 151.6 - 148.4 1,000 Weathered 20
<148.4 16,000 Unweathered 22
156.9 Cohesive Till 158.4 - 153.8 - 500 Hard 21 157.4 Soil cave-in possible
Non-Cohesive Ti1l 153.8 - 150.8 35° | V. Dense 20
Bedrock 150.8 - 148.4 1,000 Weathered 20
<148.4 10,000 Unweathered 22
15. 515 100 Non-Cohesive Fill 99.6 - 97.8 30° | Compact 20 Dry
Cohesive Ti11 97.8 - 96.6 500 Hard 21
Non-Cohesive Ti11 9.6 - 90.5 35° { V. Dense 20
Bedrock < 90.5 10,000 Unweathered 22
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I E 377800
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X
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z .
BORE HOLES FOR O/H SIGNS
€G- GRDINATES
No |ELEVATION} | oor €AST
SCALE FOR PLANG s7 | 117.7 lareeso0 | 277870
™ fe 50m
e —r S7A 1 T16.4 (4799796 [ 277 BBS
58 116.2 [4799750 | 278055
5% 120.2 [4800172 | 277915
s9A | 1195 14800173 | 277 935
s10 | 128.9 [4800846 | 277 900
sioal 128.3 [4800846 | 277 9I2
sttal 1340 J4s801378 | 277386
StA-Al 13460 14801373 | 277 910
S13 1 159.6 4803856 | 277820
S13A] 159.3 [4803857 | 277 840
S14 | 159.2 [48042385 | 277795
sisA| 158.4 14804283 | 277 823
515 99.6 |4798686 | 279202

REF  Plon from Mc CORMICK RANKIM Consulfing Engineers

LEGEND

Bore Haole
Dynomic Cone Penetration Test {Cone}

Bore Hole & Cons

N Blows/0.3m (5td PenTest, 475 ;f!:low}
CONE Blows/0.3m {40* Cone, 475 )/ biow]
£ Wt of time of investigotion

1991 09, 1992 17 and 12.

SHEEEE Overheod Sign
7 .
-é— High Mast Lighting Pole
‘é» High Maost Lighting Pole & Bore Hole

BORE HOLES FOR H.M.L.P.

1 No [EtevaTion]  SO-ORDINATES
Wt | 1109 |47983978] 2768521
w2 | 109.8 |a798535.5] 2769584
H3 | 109.0 [47986477.7) 277 068.0
Ha | 107.2 [4799591.0] 277 8338
ws | no.9 [47996999) 277 8820
He | 1107 |4799814.8] 2780112
stz | 1180 147998150] 277928.0
‘H7Al N3 |47998200f 277 9520
oHS | 117.4 [4799937.0} 2779610
sh8A] 117.2 147999300 2779410
ne | use lasooosss] 2779376
Hi1o] 12001 4800239 8] 277 9342
Wit 1245 [4800389.2) 277 9305
K12| 1253 4800 546.7| 277 927.1
w3} 126.2 |asoosnss] 277 9238
#1a] 128.3 |4s008280 ] 277 9207

* BOREHOLES ADVANCED WITHIN PREVIOUS.
FNYESTIGATIONS 199F 09,

=NOTE=E

The boundories betwsen soit steota hove been estoblished
only at Bore Hole locotions. Betwesn Bore Holes the

boundaries wre § from geological dence
NOTE: The lete foundati 9 and design report for
this project and other related d ts moy be d af the
Engineering Moterials Offics, Dy iew. Information contuined in
this report ond reloted documents is specificolly eacluded in
accordoncs with the conditions of Section GC 2.01of OPS GanCond]
[ i
> DaTE Jav | DESCRIPTION:
Geceres No J0M5-192
HWY Mo 403 FQEW BIST 4

SUBMO TS

CHECKED TSIDATE 1993 03 22  [SITE

DRAWNRS

CHECRED AFFIGYED

OwWG 1997 706A-A
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3

Phlik
'93 B2 28Pn MCCORMICK RAMKIHN

HIGH MAST ILLUMINA’&)N P&E LOCATIONS

& (PHINIED PHOLLE “

- P28

..W

HWY. 403 FROM KING ROAD TO BRANT ST. 22 04 &2
w.p, 199.77-06

AV B.[RAMP STATION [OFFSET  [NORTHING [EASTING |ORIGINAL |FINAL _ [TOP OF
NO. GROUND |GROUND |FOOTING
L |Hwyv.a0s  |1547735 | MEDIAN | 4798677.682| 277068030 | 108700 | 108700 | 109920
2 luwy.43  |15+4504 | MEDIAN | 4798535.543| 276958409 | 110100 | 110.100 | 110660
s luwy.403  |15+420 | MEDIAN | 4708397.760| 276852.047 | 111000 | 111000 | 112300
o laosm-QEWs |10+807 | 250RT. 4799501044 277833792 | 106500 | 106500 | 106600
s |iwoym-QEws |104697 | 200LT. |4799699.871) 277882070 | 110700 | 110700 | 110800
6 |QEWS40N (104475 | 22517 |4799814774] 278011190 | 110500 | 111500 | 111600
7 |uwy.eos 174241 | MEDIAN | 4799819.029| 277941479 | 113650 | -#:%:506 | %A

‘ s IR0 | V8 I3
s luwy o3 |174382 | 295LT |47199959843| 277940770 | 120320 | 48636 | ~116:880-
VDT80 | [P0
o luwy.aos  |17+517 | 295LT. |4800094.807| 277937.625 | 118900 | 116850 | -+9:100
s B0 | 530
0 lHwy.d03 174662 | 295LT. |4800239.767| 277934248 | 120470 | -H9256- | -Hio506-
wRR20 | ypl7e
Il |HWY.403  |17+481L5 | 295LT. |4800389227| 277930765 | 124610 | -HSS46- ~426:096-
| 20270 | otlo
2 lHWY.403 174969 | 295LT. |4300546.684 277927097 | 125360 | —R0:310- | —0560-
iepse |llogfo
15 lHwy. 403 |18+112 | 295LT. | 4800689645 277923766 | 129390 | ~Hes8e | -2tk
2 ¥s0 | p2/580
16 lawy.aos  |18+2455 | 295LT. |4800823.109] 277920656 | 127.400 | -3eR:dee- | -123:196-
12P0 D | LR 5EC

NOTE: ALL DIMENSIONS IN METRES

7
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