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FOUNDATION INVESTIGATION REPORT
For

Bay of Quinte Crossing at Belleville
Hwy. 14, District 8, Kingston
W.P. 134~-74~01, Site 28-28

INTRODUCTION

This report contains the results of a foundation investigation
carried out at the site of the above project. The fieldwork

was carried out in three stages during the period of May 24, 1977
to June 17, 1977 and February 21, 1979 to March 14, 1979 and
finally during the period of May 7, 1979 to May 18, 197%9. 1In

all a total of 56 boreholes, 33 accompanied by dynamic cone pene-
tration tests were put down to depths of up to 22.7 metres below
the bay water surface. TFor the 1977 fieldwork on the bay itself
a diamond drill mounted on a drum floated raft and equipped with
NX casing was used to advance the borings. The fieldwork on

the bay during early 1979 was accomplished by auger machines
working on the ice utilizing hollow stem continuous flight augers
to advance the borings. 2An auger machine mounted on a barge
equipped with hollow stem augers and also BX and AX casings was
employed to carry out the borings for the May, 1979 fieldwork.
During each stage of the investigation it was necessary to carry
out borings on the land. These were put down utilizing auger

machines equipped with hollow stem augers.

Bedrock was proven in a total of 22 borings by obtaining up to

three metres of BXL size rock core.

SITE DESCRIPTION

The site is located on Hwy. 14 over the Bay of Quinte extending
from immediately south of the City of Belleville, County of
Hastings, to the Hamlet of Rossmore, Prince Edward County.

The north approach will extend over generally flat terrain im-
mediately east of existing Hwy. 14 within Zwick Park, On the
Prince Edward County side the south approach is Jjust east of



existing Hwy. 14. Here generally flat terrain, developed for

residential purposes, prevails.

The existing Hwy. 14 crossing extends from 2Zwick Park in the
City of Belleville, some 950 metres southerly to Rossmore. It
is accomplished by means of an earth causeway and two through
truss type structures. The main structure adjacent to the
Rossmore side is composed of one swing span and three fixed spans
(39 m fixed, 61 m swing, 51 m fixed and 39 m fixed); and about
310 metres north of the swing span is a two fixed span structure
(30 m, 33 m).

At the location of the proposed crossing, the Bay of Quinte is
some 950 metres wide. The depth of the main channel at the
swing bridge location, is up to 12 metres deep. Elsewhere along
the proposed crossing the bay is some 3 to 5 metres deep.

Maps of the area prior to 1890 show the area now occupied by
Zwick Park to be largely open water except for an island. This
piece of land, about four acres in area, was named Zwick

Island and is now currently occupied by Hwy. 14 and the buildings
to the east of it that are immediately north of the causeway.
This island was joined to the mainland by means of a causeway as
part of the original 1890 Bay of Quinte Bridge. It is believed
that this causeway resulted in the development of the swamp areas
as shown in maps as early as the 1920's. In the 1960's these
swamp areas located on both sides of Hwy. 14 were used for
sanitary land fill. These areas have now been sodded and ex-
tensively developed into a park for day users known as Zwick
Park. (Refer to Figure 1)

The original structure completed in 1891, was composed of about

17 spans between Zwick Island and Rossmore. The present causeway
was constructed in the 1920's by placing dredged material between
the piers. The original superstructure was removed after the
causeway was brought up to final grade. The original piers were
left in place. These piers were constructed of stone, timber,

and concrete cribwork and are believed to be suppoerted on timber
piles. The causeway was completed by placing 1-3 tonne armour

stone on the side slopesfor protection against wave action.



GEQLOGY

The site borders the physiographic regions of the "Napanee Plains"
and the "Prince Edward Peninsula". These regions are characterized
by a thin veneer of glacial drift underlain by generally flat to
undulating limestone of the Trenton-Black River Formation. At
this site, limestone and shale bedrock outcrops appear on the

Prince Edward County shore in the vicinity of existing Hwy. 14.

SUBSOIL DESCRIPTION

General

Subsoil conditions across the site are quite variable as a result
of dredging and landfill operations carried out in this area in
the past. General subsoil conditions are described briefly as

-

follows.

Prince_Edward County_Side: Subsurface conditions here
consist of shallow deposits 0.5 to 3.3 metres thick of loose to
compact sandy gravel, some silt, trace of clay, overlying sound

limestone bedrock.

Belleville Side: Two distinct subsurface stratifications

were observed here. In the area of the original Zwick Island
(See Figure 1) subsurface conditions consist of 4.0 to 6.8 metres
of generally dense sandy gravel, trace to some

silt, overlying 2.5 to 4.1 metres of generally firm to stiff

clay overlying 0.5 to 2.6 metres of hard glacial till which in
turn overlies limestone bedrock. Outside this original island

on the Belleville side subsoil conditions have been substantially
modified by land fill operations. Here subsurface conditions
consist of up to 6.1 metres of layers of soft organic clay and/or
£i11 material composed of random layers of sanitary land fill and
sand and gravel. This fill material overlies 2.1 to 3.l metres
of firm to stiff clay overlying 0.5 to 1.3 metres of hard glacial

till which in turn overlies limestone bedrock. .
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Bay of Quinte: Subsurface conditions here have been substantially
altered by dredging and landfill operations. Parent subsoil
conditions are found east of Hwy. 14 roughly between the
Belleville shoreline and the existing two span fixed structure.
Here up to 5.5 metres of water overlie 3.3 to 5.8 metres of
compact to very dense sandy gravel. This granular stratum in
turn overlies up tec 2.0 to 4.3 metres of generally stiff clay
overlying up to 6.1 metres of hard or very dense glacial till
overlying limestone bedrock. Between the swing span structure
and the two span fixed structure, subsurface conditions have been
modified by dredging and landfill operations. Adjacent to the
causeway up to 3.7 metres of water overlies up to 12.2 metres of
a loose to compact fill composed of sandy gravel to gravelly sand
which in turn overlies up to 3.1 metres of very dense glacial

till which lies directly over limestone bedrock. In some locations
up to 2.9 metres of firm organic clay and/or clayey silt to silt
of slight plasticity was encountered between the sandy gravel

to gravelly sand stratum and the underlying glacial till deposits.
Proceeding east, away from the causeway, subsoil conditions were
found to be up to 4.3 metres of water overlying up to 14.3 metres
of very soft to soft organic clay which in turn overlies up to

2.8 metres of clayey silt or sandy gravel overlying bedrock. In
the area of the swing span up to 9.5 metres of water was en-
countered overlying up to 7.8 metres of very soft to soft organic
clay which in turn overlies either bedrock or up to 4.4 metres

of cobbles and boulders which overly bedrock.

Because of the large variation in subsurface conditions encountered,
reference should be made to the Record of Borehole Sheets for
subsoil types and boundaries between the various deposits for

the specific location. The locations and elevations of the

borings are shown on Drawing No. 1347401-A, together with a
simplified stratigraphical profile based on the borehole data.

On Drawing No. 1347401-B and C are shown a total of 16 selected
stratigraphical sections based on borehole information.

In the paragraphs to follow the major soil and bedrock types are
described briefly.



Fill Material Within Zwick Park .

This deposit was encountered in all borings put down within the
area of Zwick Park immediately below a thin layer of topsoil
and extending to a depth of up to 5.8 metres below ground
surface. As mentioned earlier, this area was originally swamp
and has been used for a sanitary land fill site and more recently
has been landscaped for park purposes (See Figure 1). The com-
position of the fill material varies widely from thin pockets and
layers of up to one metre thick of soft organic clay to up to

1.2 metres of clayey silt and up to 3 metres of garbage to up to

1.5 metres of sandy gravel.

The 'N' values for this fill material vary from one blow per 0.3
metres to up to 32 blows per 0.3 metres. Accordingly it is in-
ferred that this fill material has undergone a random compactive
effort.

Fill Material Within Causeway Between Existing Structures
TSandy Gravel to Gravelly Sand)

In all borings put down between the two existing structures within
the causeway or immediately adjacent to it, fill material was en-
countered. The upper boundary of the fill material is at the
causeway grade or immediately below the bay bottom and was found
to extend to a total thickness of 7.7 to 13.1 metres. The com-
position of the fill material is sandy gravel to gravelly sand
with a trace to some silt and a trace of clay. A grain size dis-
tribution envelope is shown on Figure 2 of the Appendix. 1In some
locations layers of fine to medium sand was encountered and also

layers of cobbles or occasional cobbles were noted in some borings.

Based on Standard Penetration Test 'N' values ranging generally
from 4 to 39 blows per 0.3 metres the deposit is estimated to

have undergone a moderate to high compactive effort.

Organic Clay

This material comprises the bay bottom, being generally a thin
layer up to 2.7 metres thick overlying the parent subsoil.
However, in some locations where the bay has been dredged (i.e. in

the area of the swing span and east of the causeway



between the Rossmore shoreline and the existing two span fixed
structure) the deposit was found to be up to 14.3 metres thick
and extending almost to the bedrock surface. This cohesive
stratum was also encountered beneath the causeway fill material
and is up to 2.4 metres thick here. 2As described earlier the
material also occurs as pockets or distinct layers within or im-
mediately below the fill material in Zwick Park,

This cohesive deposit is generally black in colour and composed
of organic clay with some sand. Laboratory and in-situ testing

carried out on samples from this deposit gave the following results,

Range Average
Natural Moisture Content (W %) 99-334 198
Liguid Limit (WLf%) 148-358 287
Plastic Limit (Wp %) 55- 95 79
Plasticity Index (Ip %) 93-267 276
Bulk Unit Weight (kN/m3 ) 9.6-13.8 11,7
Organic Content (Om %) 16-27 17
Undrained Shear Strength General Range Sensitivity
Field Vane Tests (YkPa) 10-40 2-8

The Atterberg Limits plot either slightly above or below the 'A'
and well past the liquid limit of 50%. Accordingly the deposit
may be described as organic of high plasticity, OH zone.

The natural moisture content generally decreases with depth while
the undrained shear strength generally increases with depth. The
field vane tests gave undrained shear strengths increasing with
depth from 2 to 61 kPa but generally ranging from 10 to 40 kPa.
Since the upper surface of this deposit is literally in suspension
the lower boundary of the shear strength is difficult to estimate
with in-gitu devices. Based on these values, the consistency is
described as very soft to firm. Excéptions to this estimate of
consistency occur in areas where the organic clay is encountered
beneath causeway fill material and has been subject to consolidation.
Here Standard Penetration Test 'N' values of 2 to 19 blows per 0.3
metres indicate that the deposit in these areas has a firm to

stiff consistency.



Sandy Gravel

This deposit is a parent surficial deposit andwas found on the Rossmore
side immediately below a thin veneer of topsoil and extending
down, up to 3.3 metres to the bedrock surface. This stratum
wasalso encountered within the original Zwick Island extending
from the ground surface to a depth of 4.0 to 6.8 metres below
ground surface. This deposit was also encountered east of

the existing causeway between the Zwick Park shoreline and

the two fixed span structure. Here the depositwas encountered
immediately below a thin veneer of organic clay or at the bay
bottom and extends for a total thickness of 1.9 to 4.9 metres,
The composition of the deposit varies slightly from a sandy
gravel, trace silt to a sandy gravel some siltwith a trace of
clay. A grain size distribution envelope for this deposit is
shown on Figure 3. 1In some locations occasional boulders and
cobbles were encountered within this granular stratum and in
other locations the lower 2.3 to 3.5 metres of the deposit is

composed of medium to coarse sand.

The Standard Penetration Test 'N' values were found to range

from 5 to 103 blows per 0.3 metres. Based on these the relative
density is estimated to range from 1loose to very dense;
however, generally the deposit is dense.

Clay
This parent subsurface stratumwas encountered in all borings

put down north of the existing two fixed span
bridge. It occurs immediately below the parent sandy gravel

stratum where it is present and elsewhere occurs beneath a

layer of organic clay. The thickness of the deposit ranges
between 2.0 and 4.1 metres thick. The deposit is composed of
grey clay which is somewhat fissured and laminated. In some
locations the deposit contains random layers of clayey

silt.

The results of laboratory and field testing on representative

samples taken from this stratum are summarized below.
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Natural Moisture Content, Atterberg Limits and Bulk Unit Weight

Clay Clayey Silt Layers

Range Average Range Average
Natural Moisture Content (W$%) 42-72 56 30-44 36
Liquid Limit (WL%) 58-80 69 22-35 31
Plastic Limit (Wp%) 19-24 23 14-24 18
Plasticity Index (Ip%) 39-54 46 g§-17 12
Bulk Unit Weight (fxn/m3)15.2-17.2 16.3
Undrained Shear Strengths (Su. kPa .}

Range Sensitivity

Field vVane Tests 20-115 3-8
Laboratory Vane Tests 36-135 2=4
Laboratory Unconfined Tests 39-92
Laboratory Quick Triaxial Tests 83-90
Consolidation Tests (7 tests)
Initial Void Ratio eq 0.9-2.0
Coefficient of Consolidation Co 0.2-2.2
Degree of Preconsolidation P‘C—P'O (kPa.) 153-315

The results of the Atterberg Limit testing are plotted on the
Plasticity Chart, Figure 4. The Atterberg Limit testing indicates
that the clay deposit is generally inorganic and of high plasticity,
whereas the layers of clayey silt are inorganic and of low
plasticity. The Natural Moisture Content of the clay is between

the Plastic Limit and the Liguid Limit.

Seven consolidation tests were performed on samples from this
deposit and are summarized on Figure 5 and 6. The consolidation
testing indicates that the deposit has been preconsolidated by a
pressure of 153 to 413 kPa in excess of the existing overburden
pressure. The high initial void ratio 0.9 to 2.1, together with

the high coefficient of consolidation 0.2 to 2.2 indicates that

upon loading in excess of the preconsolidation pressure, the deposit

will undergo significant consclidation.



The uhdrained shear strength as measured by laboratory and in-
situ testing ranges from greater than 96 kPa to as low as 20
kPa decreasing with depth., The sensitivity as measured by vane
testing (both laboratory and field testing) indicates that in
general the deposit is slightly to moderately sensitive to re-
moulding. Furthermore, the undrained shear strengths indicate
that the consistency of the deposit varies from very stiff in
the upper portion changing to firm, generally decreasing with
depth.

Glacial Till

A deposit of glacial till up to 5.9 metres thick was encountered
in all borings except those in the area of the south shore and
also in areas where the parent subsoil has been completely dredged
or scoured out. The deposit generally is found immediately below
the clay deposit and extends to the bedrock surface. The com-
position of the glacial till varies slightly across the site

being either a slightly cohesive heterogeneous mixture of

clayey silt, sand and gravel or a granular deposit composed of

a heterogeneous mixture of silt, sand and gravel, trace of clay.
In some locations the glacial drift was found to contain oc-

casional cobbles and boulders in the lower portion of the deposit.

Finally, the results of laboratory testing on representative
samples from this deposit are shown on the Plasticity Chart,

Figure 7, and on the Grain Size Distribution Envelope, Figure 8.
The Atterberg Limits indicate that the cohesive glacial drift

has an inorganic matrix of low plasticity (M.L. to C.L.-M.L. zone}.

The range of 'N' values from the Standard Penetration Testings
in this deposit is 15 blows to over 100 blows per 0.3 metres.
Based on these the cohesive glacial +ill has a firm

to hard consistency. Similarly, the relative density of the
granular till is estimated to have a compact to very dense

relative density that in general increases with depth.
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Bedrock

Limestone bedrock was encountered immediately below the
overburden. The bedrock was proven in a total of 22 borings by
obtaining up to three metres of BX or AX size rock core; else-
where, the bedrock was taken to be at the point at which the

casing or augers met refusal.

The bedrock may be described as limestone, medium to dark grey
colour, medium to fine texture and medium to thick bedded with

few shaley sections and shale partings throughout.

The bedrock surface is plotted on a longitudinal profile section
on Drawing 1347401-A. The surface of the bedrock on the south
shore is as high as elevation 71.9 which corresponds to a depth
of 3.2 metres below ground surface. Proceeding north from the
Rossmore shoreline the bedrock dips down to elevation 64.8, some
10.4 metres below water surface, in the area of the existing
swing span. From here the béﬁrock dips gradually down to the
north to a low point at elevation 55.5 metres at the approximate
location of Pier 3. From here the bedrock rises gradually north
to a high point at elevation 66.6 metres some 9.3 metres below

ground surface in the area of the north approach.

In some isolated locations the upper 0.7 to 1.7 metres of the
bedrock are fractured with corresponding R.Q.D. values of 35
percent. Elsewhere the bedrock is sound and of fair to excellent

guality based on R.Q.D. values ranging from 50 to 97 percent.

Water and Groundwater Conditions

Observations on the groundwater level were carried out during
the fieldwork by measuring in the open boreholes. The measure-
ments place the groundwater level at elevation 74.8 metres on
the south shore which corresponds with the elevation of water in
the bay (elev. 74.9, May, 1977) at the time of investigation.
On the north shore the water level readings can be summarized as

follows,
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_ ' . Groundwater Level Bay Water/
Time of Investigation Depth Below Ground Elev. Ice Elevation
May, 1977 0.8 75.1 74.9
March, 1979 1.1 to 1.4 74.1-74.9 74.7
May, 1979 0.6 to 1.2 74.7-76.3 1302

These observations indicate that the groundwater level is ap-

proximately at the bay water level.

Bay water level readings were taken during the course of each
stage of the investigation. The water elevation is shown in the
above table and indicates only a slight fluctuation during the
periods of investigation.

During the March, 1979 investigation observations were also
carried out on the thickness of ice. These observations were
made after a two week period of extremely cold weather and
hence represents a maximum ice thickness that could be expected
over any given average year. It was noted that during periods
of extremely cold weather the entire bay in the area of concern
freezes over. However, generally speaking, the portions of the
bay downstream (east side of Hwy. 14) of the existing openings
(i.e. at the swing span structure location at the two span fixed
structure location) are not frozen over. 1In areas where the
downstream portion of the bay is protected by the existing
causeway ice was observed to be 0.4 to 0.7 metres thick.
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DISCUSSION AND RECOMMENDATIONS

General
It has been proposed to replace the crossing of Hwy., 14 over
the Bay of Quinte between the City of Belleville and the

Hamlet of Rossmore. The existing crossing spans some 950

metres of water and is accomplished by means of an earth
causeway and two through truss type structures. The new
crossing will be two lanes with a maximum grade of 5% and of
11 spans, total length 897 metres, with a maximum vertical
navigational clearance of 22.86 metres above the mean water
level, elevation 74.16 metres, I.G.L.D. Approach fills will
be in the order of 5.0 metres above mean water level for the
south approach and 12.7 metres above mean water level for

the north approach.

Subsoil conditions vary substantially across the site.

Parent subsoil conditions consist of 4 to 6.8 metres of

loose to compact sandy gravel , trace to some silt,

overlying 2.5 to 4.1 metres of generally firm

to stiff clay overlying 0.5 to 2.6 metres of hard glac1al
till which in turn overlies limestone bedrock. These conditions
have been extensively modified across the site by dredging
and landfill operations. 1In some areas of the Bay the entire
parent subsoil has been removed by dredging leaving only a
thin veneer of glacial till over bedrock. 1In areas of the
earth causeway the dredged portions have been backfilled

by up to 12,2 metres of loose to compact sandy gravel to
gravelly sand. In some areas where dredging or

scouring has at one time been in effect recent bay deposits
have placed up to 14.3 metres of very soft to firm organic

clay.

A Feasibility Foundation Investigation for this project was
carried out by this office and issued on November 2, 13977
under W.P. 137-74-01. Based on the results of this report
and other considerations,profile grades and the abutment

and pier locations were established. Further fieldwork

was required to enable detailed foundation design to proceed .

The results of the fieldwork have already been discussed elsewhere
in this report and the following paragraphs deal with detailed



%
E
s
]

13.

recommendations for the design and construction of the proﬁ'
posed multi-span high level bridge, together with related

approaches.

Approaches

South Appreocach (Reference Section A-A, Drawing 1347401-B): The
south approach f£ill will extend partially into the Bay area.

The profile grade at the south abutment will be at elevation 79,2+,
whereas the bay bottom at the toe of the approach fill is at
elevation 70+.

Generally, flat terrain is prevalent at the south approach on
land but the bay floor drops off at an average rate of 1 metre
in 7 metres. Subsoil conditions on land consist of 0.5 to 3.2
metres of sandy gravel, some silt overlying limestone bedrock.
Beneath the bay bottom subscil consists of a thin veneer of
organic clay or 0.6 to 2.4 metres of very loose sandy silt with

organics which in turn overlies limestone bedrock.

Subsoil conditions are such that the proposed fill height will ke
stable with respect to deep seated rotational failure provided

the following measures are adopted ({(refer to sketch on page 15). 2s
stated previously the south approach £ill will extend into the

Bay of Quinte. In order to place and compact f£ill material

below the water level rockfill should be utilized with 1% to 1

forward and side slopes. It will be necessary to key the rock-

- £i11 through the overburden to bedrock. In view of the require-

ment for "keying" the rockfill to bedrock silt curtains are
recommended to prevent environmental disturbance during con-
struction activities. The rockfill will also provide the
necessary protection against scour and wave action

and should extend to elevation 76.25 metres. Earthfill could
be utilized above this level with side slopes of 2 to 1. It

may be advantageous from the construction viewpoint to provide

a three metre wide berm between the crest of the rockfill slope
and the toe of the above earthfill slope and a seven metre wide
berm between the crest of the rockfill and the abutment itself.
In addition, it is important to note that piles will be driven
through this fill to support the abutment loads. In viewof this it
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will be necessary to provide a granular core within the rockfill
portion of the approach embankment in areas where piles are to

be driven. 1In order to achieve underwater compaction and to
prevent segregation of material, the granular core should be
comprised of a select granular material. The Regional Geotechnical
Office has suggested a Granular 'C' modified for backfill underxr-
water utilizing crushed quarried material conforming to the

following requirements.

Imperial
Sieve Designation Percent Passing

3" 100
1" 50 - 100
En 35 - 100

No. 4 20 - 90

No. 16 10 - 55

No. 50 5 - 30

No.200 0 - 12

All other reguirements of MTC Form 314 shall apply.

For this core material no granular or synthetic filter is re-
quired between the core material and the rockfill.

A suggested construction sequence is as follows:

Erect silt curtains

Subexcavate to bedrock for reockfill keys

(¥

Place rockfill in a cofferdam fashion leaving the required
dimensions for the granular core

. Place granular core

Drive south abutment piles

. Construct abutment

Complete placement of rockfill

Place earthfill

Remove silt curtains

W 00 ) 3
. L]
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North Approach: The centerline of the new highway will be
located some 18 to 31 metres east of the existing Hwy. 14, At
the hotel entrance Sta. 214357, the profile grade will be at
elevation 78.0, some 2.0 metres above existing ground surface.
From here the profile grade rises to approximate elevation 86.9
metres at the abutment, Sta. 21+160, with the approach fill
spilling into the bay. At the toe of the slope the bay bottom
is at elevation 73.+ which results in a total £fill height in the

crder of 13.9 metres above the bay bottom.

The existing terrain in this area is flat on land and drops off
gradually out into the bay. Surficial soil conditions and fill
heights (as discussed above) vary considerably from the hotel
entrance to the abutment and accordingly the design and con-
struction requirements will similarly vary. In view of these
variances, design and construction recommendations for the north
approach fill will be discussed in two parts. The first part
includes the vicinity of the abutment to Sta. 21+260. The second
section discussed will cover the area from Sta. 21+260 to

Sta. 21+357.

North Approach ~ Vicinity of the Abutment: (Reference Drawing
1347401-C, Sections R-R and N-N) - Subsoil conditions on land
consist of 4.0 to 6.8 metres of loose to compact sandy gravel
trace to some silt overlying 2.5 to 4.1 metres of firm to stiff
clay overlying 0.5 to 2.6 metres of hard glacial till which in
turn overlies limestone bedrock. In the bay area the surficial
granular stratum found on land is absent; in its place is up to

three metres of organic clay overlying inorganic clay.

Here the organic clay deposit is very soft to soft and very com-
pressible. Embankments of the magnitude contemplated, founded
directly on this deposit, will undergo excessive settlements and
hence it i1s imperative that this deposit be entirely removed or
displaced beneath the plan limits of the approach embankment.

Based on the engineering properties of this organic clay (i.e. water
content 99 to 334%, bulk unit weight 9.6 to 13.8 kN/m3 and shear
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strength 10 to 20 kPa with sensitivities as high as 8 the
material would not be entirely displaced by end dumping technigques,
In certain locations the undrained shear strength of this material
is somewhat higher than that required for displacement tech-
niques. It is, therefore, recommended that subexcavation pro-
cedures should be followed to remove the compressible organic
material prior to pldcement of the rock embankments. The rock-
fill should extend to a minimum height of 0.5 metres above

high water level at elevation 76.5 for purposes of wave and

scour protection. It is important to note that excessive en-
vironmental disturbance is expected during construction while
removing the organic clay. In order to contain this and hence
minimize environmental disturbance, silt curtains should be

employed.

The inorganic clay deposit is stiff in the upper portion gradually
decreasing to a soft consistency at the interface with the lower
glacial till deposit. The strength and compressibility of this
clay deposit is the governing factor for the design of the ap-
proach embankment from a foundation point of view as it is im-
perative not to overstress this deposit. Hence, stability
analysis in terms of total stress were employed in order to

design the embankment ensuring that the clay deposit would not

be overstressed,

The types and properties of the fill material assumed for design

are as follows.

Fill Material Cohesion C Angle of Bulk Unit Weight Submerged
(kPa) Internal (kN/m3) Unit Weiglt
Friction @ (kN/m3)
Earthfill 0 30 22,0 12.0
Above Elev. 77.0
Rockfill 0 35 22.0 12.0

Below Elev. 77.0

Following are the assumed subsurface properties used for total
stress design and are representative of conditions beneath the
land.



18.

Elevation Soil Type Cohesion Angle of Bulk Unit Weight Submerged
Metres C (kPa) Internal (kN/m3) Unit Weight
Friction (kN /m3)
@

74.6-70.2 Sandy 0 30 22,0 12.0

Gravel
70.2-68.2 Clay B8O 15.7 5.9
68.2-67.2 Clay 60 15.7 5.9
67.2-66.2 Clay 20 15.7 5.9
66.2 Glacial 0 35 22.0 12.0

Till
Similiarly the assumed subsurface properties used for total

stress design beneath the bay are given below.

Elevation Soil Type Cohesion Angle of Bulk Unig Weight Submerged
Metres C (kPa) Internal (kN/m>) Unit Weight
Friction {kN/m3)
%

74.8-72.,0 Water Nil Nil 9.8 0
72.0-70.2 Organic 5 0 11.0 1.0

Clay
70.2-68.2 Clay 80 15.7 5.9
68.2-67.2 Clay 60 15.7 5.9
67.2-66.2 Clay 20 15.7 5.9
66.2 Glacial 0 35 22,0 12.0

Till

Tension cracks were generally assumed to be equal to 1/3 the

£i1l height.

It is important to note that it was assumed for

design purposes that the organic clay will be totally removed
within the plan limits of the embankment and replaced with rock fill.

The berm dimension constraints were to some extent imposed on

the design due to access road requirements.

The

original

Feasibility Foundation Investigation Report under W.P. 134-74-01

recommended 2:1 side and forward slopes with a 15.5 metre wide

mid-height counterbalancing berm
deep seated rotational failure.

the Region and external concerns

for stability with respect to
Based on negotiations between
it was deemed advantageous to

have an access road located on this berm linking both sides of

Zwick

Park.

This necessitated a lowering of the grade of this

berm to allow sufficient vertical clearance between the berm and
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the bridge soffit; hence, a complete redesign of the approach
embankment. The redesign, lowering the berm height, necessitated

a two level berm for stability purposes. Further

discussions between the Region and external

groups resulted in two scenarios for the approach embankment
dimensions. One option includes the provision for the access

road on the upper berm with vertical clearance dictating a maximum
upper berm elevation of 79.25. The second option includes the
provision of the access road on the lower berm with no restfaint

on the upper berm elevation.

Stability analysis, as discussed, were carried out in the longi-
tudinal and transverse direction incorporating the aforementioned
details. The results of the critical longitudinal analysis are given
on Figure 9 for theaccess roadon the upper berm and on Fig. 10 for the access
road on the lower berm. Also shown on the figures are the re-
gquired berm dimensions for stability against a deep seated ro-
tational failure. These dimensions and requirements are briefly

presented below.
Option 1l: Access Road Situated on Upper Berm (Refer Figure 9)

Forward and Side Slopes:
2:1 for earthfill
1.25:1 for rockfill
Berm Requirements 7
Upper Berm: 12 metre constant width and constant elevation
' at 79.75. Behind the centreline of abutment
bearings Sta. 21+160.5 the berm should be pro-
vided with a 5% gradient.
Lower Berm: 7 metre constant width and constant elevation
at 77.0. The berm should grade gradually to
existing conditions past contour 75.0.
Fill Material
Rockfill Organic clay subexcavated and rockfill to extend
to elevation 77.0. The rockfill should grade
gradually to existing conditions past contour
75.0. No rockfill should be employed in areas
where piles are to be.driven.
Earthfill To be used above elevation 77.0
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Option 2: Access Road on Lower Berm (Refer Figure 10)

Forward and Side Slopes:
2:1 for earthfill
1.25:1 for rockfill
Berm Requirements 7
Upper Berm: 8 metre constant width and constant elevation
at 8l1.6. Behind the centreline of abutment
bearings Sta. 214+160.5, the berm should be pro-
vided with a 5% gradient to meet existing
conditions,
Lower Berm: 12 metre constant width ana constant elevation at
77.0. The berm should grade gradually to re-
quired access road grade past contour 75.0.
Fill Material {As discussed under Option 1)

The fill material will undergo settlement due to the con-
solidation of the underlying clay deposit. Time-rate settlement
and total settlement estimates were made based on laboratory
consolidation tests and induced stresses as calculated by the
Boussinesq stress distribution theory. Calculations were carried
out across a transverse section located at the centreline of the
abutment bearings Sta. 214160; this section would give the highest
total settlement and also the largest differential settlements across
any chosen longitudinal or transverse section. The results of the
calculationsand the assumed stratigraphy and berm geometry are
shown in graphical form on Figure 11. Although the berm con-
figuration shown is that for the access road situated on the

upper berm, the settlement estimates can be assumed

applicable for the berm situated on the lower access road. As
shown, settlements will vary substantially across the transverse
profile from a maximum total settlement of 0.26 metres under

the upper berm to almost nil at the toe of the slopes. Further-
more, as can be seen on the Time vs. % of Total Settlement Curve,
consolidation will take place relatively rapidly, i.e. 90% of
total settlement within eight months upon completion of con-
struction. 1In order to avoid maintenance problems due to post
construction settlementsit is recommended that paving of the north

approach be delayed for as long a period as possible upon completion



21,

of placing fill. The minimum period between placing the fill
material and paving the approaches should be at least six months.
In this period approximately 80% of total settlements would occur
(i.e. 80% of 0.26 m is 0.21 metres) leaving only 0.05 metres of

settlement to occur after paving is completed.

North Approach_-_Sta. 21+260_to Sta._21+357: (Reference Drawing
1347401-C, Section S-85) The profile grade in this area is at
elevation 78.0+ at Sta. 21+357 and rises gradually to elevation
82.0+ at Sta. 21+260. Within this area the average ground surface
is at about elevation 76.0 which indicates that fill heights of

2.0 to 6.0 metres are required,

Subsoil conditions here consizt of up to 6.6 metres of fill
material overlying 2.1 to 3.1 metres of stiff to very stiff
clay which in turn overlies hard glacial till. The fill material
is quite random in composition and also in relative density or
consistency. The £ill material may be subdivided into three
distinct zones. The upper 1.6 to 2.3 metres of the fill material
is competent (N values 4 to 26 blows per 0.3 metres) and composed
of gravelly sand to sandy gravel with some silt and a trace of
clay. The middle zone extends to a total depth of 2.4 to 4.3 |
metres below ground surface and consists of either a firm organic
clay or a sanitary land fill comprised of metal, mortar, plastic,
glass and organic debris. The lower zone of fill material com-
posed of a competent (N values 16 to 81 blows per 0.3 metres)
sandy gravel to gravelly'sand some silt and a trace of clay.

The groundwater level is 0.6 to 1.3 metres below ground surface.

This fill material is the governing factor for the design of the
approach embankments in this area from a geotechnical point of
view. Embankments of the magnitude contemplated and constructed
directly on this fill material will undergo excessive total as
well as differential settlements indefinitely resulting in poor
pavement performance and high post construction maintenance costs.
In order to minimize post construction maintenance costs the

following design and construction procedures are recommended.
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For embankment f£ill heights up to three metres high, Sta.
21+357 to 214307, the fill material shall be left in place
and the roadway shall be surcharge loaded with one metre of

additional fill for a period of up to six months.

For fills in excess of three metres in height {Sta.

214307 to 21+260), the sanitary fill material and organic silt
shall be subexcavated entirely to approximate elevation 72.0+.
The limits of subexcavation shall be as defined by a 1:1
influence line from the crest of the embankment slope down to
the base of the subexcavation. Subexcavation will be carried
out under water and in order to obtain acceptable underwater
compaction a modified Granular 'C' as discussed previously
for the South Approach embankment should be adopted. (See

Sketch below)

ROADWAY
WIDTH

EXTENT OF
PROBABLE -
SLOUGHING 4\

INFLUENCE
/_ LINE

2y

<>/ REQUIRED PLAN LIMITS OF \&
—~ EXCAVATION N 76
N / SANDY GRAVEL TO GRAVELLY SAND N\ | /
\\/' T Y 1 //
l/ 0
NG /SANITARY LAND FILL OR ORGANIC CLAY \ |

\l//ELEV 72%

SANDY GRAVEL TOGRAVELLY SAND

TREATMENT OF FILLS IN EXCESS OF
3.0m HIGH
STA 21+307 to  STA 21+360
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Structure

General: The proposed structure will be comprised of 11 spans,
total structure length 897 metres with a maximum vertical clearance
of 22.86 metres above mean water level 74.16 metres. Two super-
structure designs are being submitted, one steel and one concrete.
A typical deck cross section includes 0.43 m Barrier Wall, 1.25 m
Shoulder, 3.750 S.B.L., 3.750 N.B.L, 1.25 m Shoulder, 0.38 m
Barrier Wall, 1.25 m Sidewalk and 0.20 m Pedestrian Railing for

a total deck width of 12.25 metres.

The Feasibility Foundation Investigation for this project under
W.P., 134-74-01 discussed various types of structure foundations
that could be adopted for this structure. In view of the
widely varying soil conditions and the high design loading re-
guirements, it was decided to adopt a steel 'H' pile foundation
for the abutments and for piers a scheme utilizing 3-HP 310
steel piles inside a 1.2 m g steel tube pile. Specific recom-

mendations for abutment and pier foundations are as follows.

South Abutment: (Reference Drawing 1347401-B, Section B-B) The
south abutment can be founded on steel 'H' piles driven to the
bedrock surface. Heavy steel sections i.,e. HP 310 x 110 or
equivalent should be utilized to suit the required driving con-
ditions. A maximum allowable design load of 1100 kN per pile

can be assumed for design purposes.

North Abutment: {Reference Drawing 1347401-C, Section N=-N) The
north abutment can also be founded on steel 'H' piles driven to
the bedrock surface. The steel 'H' piles can be driven upon com-
pletion of placing fill material for the north approcach. However,
as discussed previocusly the underlying clay will undergo con-
solidation due to the imposed loading of the approach fill. This
consolidation will cause negative skin friction forces on the
pile and hence} the maximum allowable design load should be
reduced by 10% to account for this. For example, an HP 310 x 110
can be designed for a maximum allowable design load of 1000 kN

per pile.
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Piers

For the pier foundation a combination of 3 HP 310 piles located
inside a 1.2 ¢ m steel tube will be employed. This design re-
guires that the steel tube be driven to the bedrock surface. 1In
some isolated locations the contractor may have to employ churn
drilling techniques to advance the steel tube through the

cobbles and boulders located in the overburden. The presence of
cobbles and boulders are noted on the borehole log sheets. &
special provision should be included in the contract for the
attention of the contractor for the presence of isolated boulders
and also requiring the contractor to employ churn drilling tech-

niques if necessary, in these areas.

In order to provide sufficient lateral resistance for the
foundation units it will be necessary to churn drill 0.5 metres
into bedrock, a hole of sufficient diameter to accommodate the 3
'H' pile system. The hole is then cleared out of all debris and
thereafter the contractor shall exercise extreme care to prevent
migration of fines into the churned drilled hole or caisson. The
'H' piles are then placed in the caisson and tapped by a pile
driving hammer so that the piles are seated on sound bedrock.
Finally, tremie concrete methods are employed to complete the
caisson construction. Piles constructed in such a manner can be

designed for a maximum allowable load of 2700 kN per caisson.

Because of the shallow depth of water and the relatively high
lateral resistance offered by the overburden at Piers 8, 9 and 10,
consideration should be given to support these piers on con-
ventional 'H' piles. To achieve higher design loads per pile,
thereby reducing the required number of piles per pier, heavier
steel 'H' sections could be employed (i.e. H310 x 152 incor-

porating a safe design of 1250 kN per pile).

A breakdown of individual piers and the related subsurface con-
ditions can be provided at a later date if reguired by the

Structural Design Office for design purposes.
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A suggested construction sequence for the piers is as follows.

- Precast concrete forms for pile cap floated into position and
anchored by means of temporary piles driven outside the pile

cap.

- 1.2 § metre steel tube located by means of guides cast in the
precast pile cap. Steel tube driven to the bedrock surface

and cleaned out.

= Churn drilling technigues employed to socket a hole of suf-
ficient diameter to accommodate 3 'H' piles 0.5 metres into
bedrock

- 'H' piles placed inside tube and hammered to seat onto bedrock
- Construct caisson by tremie methods

- Unwater precast concrete pier cap, place reinforcing steel and

pour pier cap

- Remove temporary piles used to locate precast conctete pile

cap.

Structure Miscellaneous: For estimating earth pressures behind

abutments of wingwalls the following may be assumed for design

purposes.

- coefficient of active earth pressure 0.33 if movement at the

top of the abutment wall is permitted

- coefficient of earth pressure at rest 0.5 if no movement at

the top of the wall is anticipated

Relocation of Navigation Channel

The construction of the proposed structure necessitates relocation
of the main navigation channel from its present location at the
swing structure to the point of maximum navigation clearance for
the proposed structure located between Pier 6 and 7. This re-
location will require removal of the existing two span fixed
structure and some of the existing causeway fill. A boring was
carried out in the area of the proposed causeway excavation at

the request of the Region to determine existing fill and
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subsurface conditions in order to assess scour and wave protection

requirements (Refer to B.H. 100).

Based on the field data it is inferred that the subsoil con-

ditions prior to constructing the causeway were as follows.

Elev. 74.8+ to Elev. 62.0+ - Water and very soft organic
clay (bay mud)

Elev. 62.0+ to Elev. 58.0+ - Glacial till, dense to very
dense or hard

Elev. 58.0+ and Below - Bedrock

Further, it is inferred from the historical records that the

existing causeway was constructed in the following manner.

- Fill material composed of sandy gravel to gravelly sand, trace
of silt and numerous cobbles or boulders was transported to

the causeway and placed by bottom dump barge.

- This method was supposed to displace the organic clay but our
recent borings revealed pockets or layers up to 1.4 metres
thick of organic material sandwiched between the £ill and

underlying subsoil.

- Wave and scour protection was accomplished by placing heavy

armour stone on the causeway slopes.

No stability problems are anticipated for the proposed excavation
provided cut slopes are not steeper than 2:1 and further, the
slopes are protected against wave and scour action as per hydro-
logical requirements. It is understood that a special consultant
has been engaged by the region and the pertinent recommendations

will be provided by the consultant.

It is important to note that the regquired excavation for relocating
the navigation channel will necessitate the removal of not only

the present two span structures',south abutment and pier , but

also the removal of at least one and possibly two piers of the
original structure constructed in the 1890's. One of the

original piers can still be seen directly in front of the south
abutment of the present two span structure. These details should
be brought to the attention of the contractor.



27.

MISCELLANEQUS

The fieldwork for the original Feasibility Investigation and for
the final investigation under various stages was carried out
under the general supervision of Mr. M. MaclLean, Project Engineer,
The equipment used was owned and operated by private companies

operating out of the Toronto area.

Our appreciation is extended to the various offices and District
within the Region that cooperated and assisted us in carrying

out each stage of the fieldwork. In particular, the technical
assistance provided by Mr. D. McClay of the Regional Geotechnical

Office is greatly appreciated.

This report was written by Mr., M., MacLean and reviewed by

Mr. M. Devata, Supervising Engineer.
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M, MacLean, P. Eng.
Project Engineer

Y k/)/) Levad.

. M. Devatd, P. Eng.
Supervising Engineer

August, 1979
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i HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
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RECORD OF BOREHOLE No 2  yprmrc
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RECORD OF BOREHOLE No 4 METRIC
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) 5 EQ 5 RESISTANCE PIOT > |aastc NATURAL ot "5 REMARKS
, - 20| # 20 40 60 80 100 [T contewr LmT ) S D
) o« & c| =z 1 Pl L i Wp W w, | Sw &
ELEV (B w| 298| & [sHEAR STRENGTH kPa —————t 2 | GRAIN SiZE
DEPTH DESCRIPTION w|E| Z L £ 138 5 |ounconmned  + FiELD vaNE . y  |DISTRIBUTION
g2z 4 gu S 1o quck THaxiaL  x 148 vane |WATER CONTENT (%) , (%)
74.9 | Water Surface & vy | @ 20 40 60 80 100 20 40 60 kN/o” |GR 54 SI €L
0.0 | Water - =
] 74
172.4 | Bay Botton —|
2.5 | Organic Clay /7 72
Very Soft 7
vk -059%
62.8 "/ 1]ss |10 70 e
5.1 | Clay 7 2 lss | 2 0
b 5
Stiff /
¥ rox |2 . =L,
/13 |me |n " o - o [15.7 |e _=2.05
/ € =1.45
65.7 // 4 |TW | PM 66 N
9,2 | Glaeisl Till Tk P ]
64,7 | Hard ol s tss 176 S o 464 8 24
10.2 | Sound Limestone :}/;g Bz | Rec o7
ec
Bedrock W 6 64 RQD 70%
RC | Rrapjrozx
63.1 B4
11.8 End of Borehole
RECORD OF BOREHOLE No 14 METRIC
WP 134-74-01 LOCATION Coords. N 4 890 249,2; E 233 787.1 ORIGINATED gy MM
DIST._..8  Hwy__14 BOREHOLE TYPE . Continuous Vane Tests COMPILED BY __SC
DATUM Geodetic DATE 1977 06 06 . CHECKED BY ;_._
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
u’&-'g g |messtance PLOT > feastic mowroer tioun =z REMARKS
= Z0| @ 20 40 60 &0 100 U7 CoNTENT UMT S L
Ol bt} = 1 I 1 f ] W W W, Sw &
== 1w = Dt Z P i ;
E L lm| ¥ = o O |SHEAR STRENGTH kPa F———————— GRAIN 512E
EIEY DESCRIPTION HERERET AR TRIBUT
DEFTH =S| 2| 3|36 & [|°unconmnep ¢ FEW VANEL o content ()] 7 DISTRIBUTION
é 4 5 | &© & |e QUICK TRIAXIAL X LAB VANE W (% 3 {%)
74.9 | Water Surface % 1Yy o 0 60 B8O 100 20 40 60 | R/m7)gposa 5 1
0. Water == =
= 74
72.5 | Bay Bott =-
2.4 Oran:l:: ~pL1TE P g |x2 w=270%
. genic Llay ¥4 2508 wi=B7% | 10.1
Very Séft / +2 wp 7%
o
/ + 2
69.8 ~ 70
- 3.1 | Refueal to Pushing
Vane
End of Borehole

+3, x5 : Numbers refer to
Sensitivity

20 ‘
159-5 (%) STRAIN AT FAILURE
10 )

I



v Transportation and
Communicationg

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

NE o ]

o

RECORD OF BOREHOLE No 16 METRIC
WP 134~74-01 LOCATION Coords. N 4 890 324.0; E 233 785.5 ORIGINATED BY__m"__
DIST 8 HWY 14 BOREMOLE TYPE Continuous Vane Test ' COMPILED BY sC
) DATUM Geodetic DATE 1977 06 06 CHECKED BY =
o w [ DYNAMIC CONE PENETRATION -
\ SOIL PROFILE SAMPLES u‘-_;‘g I RESISTANCE PLOT FLASTIC :’:.;;';:3;5 U107 3 S REMARKS
. $5| =» 20 40 0 80 g0 |"™T  conteny tmrj SO
3 Ofe b = = ) h h i 1 Wp W W, :)“;‘ &
ey Ele| w| 2|95 | 8 [sHEaR STRENGTH  kea —— GRAIN SIZE
g ar DESCRIPTION ELE S 122 ] 2 lounconmned  + FiELD vaNE .| y [oisTRIBUTION
n &lz |25 2 e QUK THAXIAL X LAB YANE WATER CONTENT (%) 3 %)
" 174.9 | Water Surface & £ 01 [ 0 80 100 20 40 60 kN/v” lGR sa S1 CL
’ 0.0 | Water "Z‘* b
= 74
«173.0 | Bay Bottom —
.} 1.9 | Organic Clay AR x 2 . w = @B2T} 10.8
. Very Soft to Soft L/ 72 b2 = D22
% +13 o= 73
3
A7r0.7 LA T
4.2 | End of Borehole
Refusal to
Pushing Vane
RECORD OF BOREHOLE No 17 METRIC
WP 134-74-01 LOCATION Coords. X 4 889 913.0; E 233 B28.2 ORIGINATED 8Y MM
pIsT 8 HWY 14 BOREHOLE YYPE __Washboring ¥With NX Casing & BXL Rock Coring COMPILED BY 8¢
DATUM Geodetic DATE 1977 06 07 CHECKED BY
R AMP o w  [OyNAMIC CONE PENETRATION -
SOW PROFILE SAMPLES Lyg | F |Ressrance plor nasric YSUL uouo CE | remarxs
CONTEN? O
51 o @ Bg "2" 20 4D 80 80 100 We W W, Zc &
ELEY DESCRIPTION Zig|w| 2|85 & [shear sTReNGTH wpa ——— 3 SEAIN SIZE
. = > < 5 -
DEPTH =15 -~ | & e} G | © UNCONFINED + FIELD VANE . 4 .
" g1z x gu é ® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) 3 (%)
4.9 | water Surface & z Y © 20 40 60 80 100 20 40 60 KN/n” |or sa S1 cL
"[0.0 | Wacer = =
) =] 74
= 72
71.6 | Bay Bottom gl ) Om 4,0%
3.3 | Organic Clay = ss_ |12
70,8 | Yery Soft -;);
4.1 | Fill a0 5036 9 5
S “<,|-2188 |40 70 o
Sandy Craveal . /1
to Gravelly Sand 39
Trace of Siit !
o L)
7 3 68
. 7
65,
\'('a 4188 13
AN
1o 66
& BT EN 36 62 (2)
' /]
'/a‘
L]
K -6 ss |26 64
63.3 AX]
11.6 | Organic Clay
Stiff 88 {19 g2 = k=102%
61.8
13.1 | Glacial Till, Het.
. Mixture Sand, Gravel ss | 41 o 14 62 18 6
: Some 8ilt, Trace of
Clay LR
Dense ' 60
T Re—frone] ™
se.s ery Dénse
"|16.2 | Sound Limestone RC | 507
Bedrock RC | Rec 58
57.2 With Shaley Sections BXL | 1003 . . - . . P s L RQD 90%
17.7  End of Borehole i ’ s s - T 20 — . -
- T 3 x5 ;“:"";it;i':i’w"‘" 1595 (%) STRAIN AT FAHLURE
R . . : i o .




\.\_JJ Commuricahions

Ontars:

HIGHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 20 METRIC
WP 134-74-01 LOCATION Coords. N &4 BB9 655.2; E 233 BB8.2 ORIGINATED BY _ MM
Jpist 8 HWY 14 BOREHOLE TYPE Washboring With NX Casing, BXL Rock Coring COMPILED BY sC
| bATUM __Geodetic DATE 1977 06 14 CHECKED BY _ 2+ ¢
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &5 | | S [ReSISTANCE PLOT ATURRL -
— < PLASTIC  aepsrume MQUID | o T
b4 o) LT o LIMIT =0 REMARKS
- w | 2O @ 20 40 60 80 100 KONTER! z= 2
S|e 812 | 2z oot Jwe  w w38
ELEV DESCRIPTION lel g | 2|28 | & [SHEAR STRENGTH [ | 3 | Grav size
o - DISTRIBUTION
DEPTH ={S| 2| S |36 5 |oUNCONFINED  + FIELD VANE »
L‘ 2|z = gu @ |o quick TRAxAL  x Lap vang |WATER CONTENT (%) 4 (%)
474.9 | Water Surface w - w 20 40 60 GR SA S1 CL
— =
4 0.0 | Water =] o
= 74
71.5 | Bav Bottom —-— L
3.4 | Fil1 °<{3 1(ss | 3 ° On3.0%
Sandy Graval te °,;/- 2188 8
Gravelly Sand 94
| Trace of Silt Wwith  [¢# 70
. Shells With Decayed ,{i
| and Undecaved Wood N
Ehipsrti }:i:i. ::.0 %6 3188 |48 e Pm 0.53 11 B6 (3)
[ ] D
SR 68
A
-)-(a-'!u 88 52
R
BN
</\1 66
2‘3‘ 5188 |18 Dm13.1% 25 60 (15)
. 5
K
V) 64
2 \.)f
%)
*{Ka 6 [ss_| &1 ° 53 42 (5)
4 ey 62
b
s
b
)(,- 60
: 7 |58 120 -} 20 72 (8)
59,1 X
15.8 | Glacial Till, Het. 1}
Mixture of Sand, - EERC 1 Ras(100%
Gravel, Trace of S5ilt ':‘.;l 9 |RC | Rec |0% 58
With Cobbles and p‘J\.
Boulders up to 250 mm k P
Thick Ji‘
55.9 | Very Dense 5;9 IO TRC | Rec|251 56
19.0 | Sound Limestome >
Bedrock x—;/% RC | Rec
ALl | BXL | 941 RQD BOZ
. §154.2
20.7 | End of Borehole

o3 ‘5 . Numbers refer to
' -
S.nliﬁvify .

20
1545 (%) STRAIN AT FAILURE
10




~ Minigtry of
'V' Transporisiion and

Communicalions

Orfaro HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 2] METRIC
WP L134=74-01 LOCATION __ Coords. N 4 889 819.5: E 233 876.1 ORIGINATED BY __ MM
bist___8 Hwy__ 14 BOREHOLE TYPE _ Washboring with NX Casing & BXL Rock Coring COMPILED BY _SC
Geodetic 1977 06 15 CHECKED BY __%“8_
DATUM DATE
o W DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES | ¥ |Resiance nor I ool 5 | cenanes
= - 56| 5 20 40 &0 g0 g0 U7 cowtew z- s
Ol w - z 1 1 l | 1 Wp W W!. 3;
| £ev R S| v 3 %g & [SHEAR STRENGTH kPa 1 —— D?s"%'.'éu?!éi
1Al DESCRIPTION =1 {4215 £
" [DEPTH .t > o < | O UNCONFINED + FIELD VANE “ Y .
) glz| " > %U & | quick TraxiaL  x (ae vane WATZ:; CO(:TE':;‘” (%}
i — -
474.9 : Water Surface “ - Y w 40 60 80 100 GR SA 51 CL
0.0 | Water = | -
=y 74
== 72
70.4 Bay Bottom ;—:-::
4.5 | Organic Clay e
With Sand / 70 !
Very Soft té Firm ?
7 68
/ 1] s5] 2 welohz
f 66 ,
? 2:.85;: 1/Q.61m| | 2
% "2
/ + P
/ 62
1e0.5 ~
I8 77112
14.4 | Glacial T111 ke ss | 25 60 - o 017N

s o

Clayey Silt with
58,8 Sand, Hard

38,3 i Limestone Bedrock,Soun. 4 | RC |100% RQD 50%

16.6 | End of Borehole

20

o3, x% ; Numbers refer o\ % o (o) crpain AT FALURE
Sensitivity 10



\i#

MIREITY GF
Transporiation and
Cemmunications

Ontano HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -5S01L MECHANICS SECTION
RECORD OF BOREHOLE No 22 METRIC
WP 134-74-01 LOCATION Coords., N 4 BBY 44G.7: E 233 936.0 ORIGINATED BY _ MM
DIST 8 HwY__14 BOREHOLE TYPE _ HWashboring with NX Casing, BX Rock Corinmg COMPILED BY 8¢
DATUM ___Geodetic DATE 1977 06 15 CHECKED BY K<
o w | BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES %‘E 5 RESISTANCE  PLOT PBASTIC  MoSToRe LiGuo »—E REMARKS
| E
- w |20 @ 20 40 60 80 00 U™ cewTenr ¢ z= A
Y 9 o fri} - z 1 1 1 h) 1 Wp W W, 3;
| eev DESCRIPTION = § w 2 %g & |sHEAR STRENGTH —_—— D?SRT?‘EU?%EN
I5EPTH = 1
DEFTH IS E1 3261 2 |ounconmne + FIELD VANE . y
. .3‘_: z 5 gu T | Quick TRaxaL  x Lag vane | WATER CONTENT (%) {%)
74.9 | Water Surface held - ¥ s GR 5A 51 CL
0.0 | Water || =
— . 74
- — 72
F— 70
69.0 | Bay Botrom —]
68.5 Organic Clay, V. Soft /.-..-’7
67.9 | Aandy,Sijt, Some 1Liss | ¢ 6 15 42 35 8
6.9 Sound Limestone 3 .
Bedrock @f/% RC [Rec : . RQD BOY
Usd 2 | BXL [100% | -
66.4 | With Shalev Sections
8.5 | End of Borehole i
RECORD OF BOREHOLE No 23 METRIC
WP 134=74-01 LOCATION Coords. N & 889 487.1; E 233 920.2 ORIGINATED BY __ MM
pisT__ 8 HWY 14 BOREHOLE TYPE _Washbore With WX Casing COMPILED BY __ 8C
1 DATUM Geodetic DATE 1977 06 15 CHECKED BY T~ _
w | DYNAMIC CONE PEMNETRATION -
SOIL PROFILE SAMPLES | & | % |REsistance pLoT rasrc SO ool CE | memarks
gz o LIMIT CONTENT LIMIT =0
- n [ 30| ¥ 20 40 60 B0 100 Zo &
Qe w el z ) We w Wil 2z RAIN SiZE
ELEV DESCRIPTION = g g 2 |25 | & |sHear sTRenGTH DSTRIBUTION
> = - ANE
DEPTH - | > e & | © UNCONFINED + FIELD Vi ./_ b 4 o
5 % 3 %U é & QUICK TRIAXIAL X LAB VANE WATER CONTENT (%} (%}
-
74.9 | Water Surface hdd - Y w GR SA 51 Cl
0.0 | Water — T
= 74
i 72
[— 70
— 68
. 66
464.4 | Bottom of Bav ;@
10.5 | Refusal to Driving
Crsing
Probable Bedrock
End of Borehole
20
+3, x5 Numbers refer to 15 & o (o)) sTRAIN AT FAILURE
Sensitivity 10 o




,,,,,,,,,,,,,
lv ' Transporialion and
Communicalions

Ontane HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 24 ermic
WP 134-74-01 LOCATION _Coords., N 4 889 569,2: E 233 913.0 ORIGINATED B8y _ MM
DIsT 8 HWY 14 BOREHOLE TYPE Washboring With NX Casing COMPILED BY __8C
1 ¢
'DATUM Geodetic DATE 1977 06 16 CHECKED BYL._
) SO PROFILE SAMPLES | = w  [DYNAMIC CONE PENETRATION . -
! Eg § RESISTANCEO PLO;ﬁ r]u:f:lc é.‘g';"srr::; Houo .:z_é REMARKS
: 51 g |38 . 20 40 60 80 10 Wp W w| 53¢ &
ELEV DESCRIPTION Elal ¥ 3 %g O |SHEAR STRENGTH e DLI-’SSI'?EU?]ICZ)E\I
| > 415 i
DEPTH =3 -} > O | « ]9 UNCONFINED + FIELD VANE . Y .
é z 3 g'-’ é ® QUICK TRIAXIAL  x LAB vane | WATER CONTENT (%} 1%}
74.9 | Water Surface n : o 20 40 60 GR 5A 51 CL
0.0 | Water - bl
Mgl 74
= 72
== 70
— 68
65.7 Bay Bottom :%;' 66
9.2 Organic Clay j;/
With Sand ;f/
Very Soft Z// 64
/ 62
;;: 1|88 i wh2B4X
A 60
59.5
0.’?

15.4 | Refusal to Driving
Casing, Probable
Cobbles and Boulders
End of Borehole

20

+3, % Nombers refer to 154 o 0 crRaIN AT FAILURE
Sensitivity 10 -




Minislry of
Transportation and
Communications

7

Onieno HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 98 METRIC
WP 134-74-01 LOCATION Coords., N 4 890 370.0: E 233 738.7 ORIGINATED By MM
DIST 8 HWY 14 BOREHOLE TYPE Hellow Stem Augers and Cone Test COMPILED BY MM
~t
DATUM ___ Geodetic DATE 1979 03 14 CHECKED 8Y )
DYNAMIC CONE PENETRATION
, son PROFILE SAMPLES §§ g RESISTANCE ~PLOT nasmc AR ,_'i REMARKS
= R 20 40 60 80 oo [T cowTenr umij L 4
Ofa b =] = N o SO Wp w w | S
ELEV a8l wl 228 | & [sHEAR STRENGTH  ypa —_—— 2 | crain size
DEPTH DESCRIPTION 2|51 Z 13|88 & [ounconmneo 4 FiEwo vane WATER CONTENT (%) 7 DISTRIBUTION
é 2 5 |EY| @ |eouck TRiacaL  x LaB vAnE . 3 (%}
75.5 | Ground Surface 17 ’ v 20 40 60 BQ 1DO 20 40 6D kN/m” |GR SA 5t CL
0.0 | Sandy Gravel :,o._: -
Trace of Silt - o o h J >
Numerous Cobbles 0s ¥ = 7
Denﬂe * D T
0. <]
5 ?? iiss |3z \:’
o 0 <
D
D
2385 ts6 ™ o
' 72
€0 </
0.
P 3 iss T4 I e S
70.3 0.3 -
5.2 | Clay g RN 70 = X 17.5
Firm to Very Stiff +p 95
/ 5 Tw_{PH
/ +[|> 95
61TW |PH o= @ 136 L O 16.4
€8.0 /] . 68 K —
Glacial Till) Het. | q i6 2
7.5 lﬁix%ﬁrg Cl;ye)); Sglt, /:‘y-’ s e +3 03920
Sand and Tirm ?f‘ 8 | v PH x g
65.0 Gravel -~ H—a;‘i—afl
9.5 | End of Borehole =
Refusal to Augering
Probable Bedrock
' METR
RECORD OF BOREHOLE No 99 994 continucus Vane Testing I
998 Continuous Sampling
WP 134=-74-01 LOCATION __Coords. N 4 B90C 368.0; E 233 768.5 ORIGINATED 8y _ MM
DIST :] HwWY__ 14 BOREHOLE TYPE _Hollow Stem Augers and Cone Test COMPILED BY MM
DATUM _Geodet ic . DATE 1979 03 13 CHECKED BY _-* 5____
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 & | 2 |Resistance pLot T I -
'&2 U 1:‘:”|c T mT :O REMARKS
- w {20 | & 20 40 60 BO 100 CONTENT z= &
Of o W - 1 i L ) 1 W W W, W
= | w Qt rd P 1 ;
ELEV DESCRIPTION Tlgp| w ::; 25| O [SHEAR STRENGTH kra A Dcmllrgui:éi
| > =] = |
DEPTH =13 -] > O] = |° UNCONFINED + FIELD VANE . Y
gtz o %‘J .:?3 A QUICK TREAXIAL % LAS VANE WATER CONTENT (%) (%)
75.2 | Ground Surface & ? @ O 0 60 80 100 20 40 60 KN/m” |GR SA SI Ct
Fe - ¥ !
G. ill N
0| Bl cﬁbl@i% 140/p.25 b
Sandy Gravel to K X o
Gravelly Sand %) =
Trace of S1i1t {1155 | 8 °
Occaeional Cobbles \9<
Compact N
< |
vy 2188 |20 72
0.‘0 .
70,3 ’(/& 3|86 |21 *>95
4.9 | py, 70 i o 15.9
o v iff 4 S B +1¢ 1
Firn to Very Bt % 5| | en +5
+4d
- / 6 |TW |PH 68 1 . 16.4
-‘AU . é 7lmw | R 6xpl3 R . —O— 16.8
67,01 ... , . . : N +»95 T
——————— 22.2
8.2 | Glacial TiLl Tt 3 ﬂ §§ x o 24,2
; Stiff 1. .
5.7 /410 | 88 |15/]0.13 % - 66 o= 22 24 34 20
9.5 | End of Borehole
Refusal to Augering
Probable Bedrock
20

+3. 45 . Numbers refer to
' :
Sensitivity

1545 %]} STRAIN AT FAILURE - - =0,
10 ' .




Onlano

Transpottalion and
Communiceluons

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION

RECORD OF BOREHOLE No 100

METRIC

W P 134-74-01 LOCATION Coords. N 4 B89 928.03; E 233 793,3 ORIGINATED BY _MM
oIST B hwy 14 BOREHOLE TYPE Hollow Stem Augers 0-% m) BX Casing (9-20 m) COMPILED BY byt
Y oatum Ceodetic DATE 1977 03 09 CHECKED BY _&.&
SOIL PROFILE SAMPLES | = w  IDYNAMIC CONE PENETRATION -
EE g RESISTANCE PLOT rastic E%ﬁgm{ v "QID REMARKS
o brd NTENT Y
§ o 0 3: o 20 40 40 80 W0 We W W, :‘s s
ELEV OESCRIPTION Elao| w2 %g & |SHEAR STRENGTH  kPa [OESD: C— Dossgr%n; ?Iéil
2| > [ £13 = ISTRIBUTI
DEPTH =S| = | = O | g |©° UNCONFINED + FIELD VANE . Y
?_c z > gu D | quick TRIAXIAL X LAB VANE WATER CONTENT (%] (%)
77 & 1 Prownd Gurfase n * bl 20 40 60 80 100 20 40 60 kN/n” [GRr SA S Ct
0.0 | Fi11 ;f’:
Sandy Gravel "?‘:
te Gravelly Sand 0 76
Trace Silt /-ﬂl 1855 {22
Numerous Cobbles AN
% X
v M - o 49 46 (5)
ol 2lss 13 "
o\/‘. T o 51 45 (4)
1%
Uniform Medium “alss | s ¢ 092 (&)
Sand I SO ; 72
1¢x 5|88 |32 ° 22 €9 (9)
el 6 lss |26 °
Ee Hollow
S e 70 Stem
Cobbles t;-’/_’l 7188 124 Augers
——— __l.‘/./ 58 = o 1 41 48 (11)
{_u
___ Jwelalss T2 68 3} _
Cobbl ()
obbles | 2 o Tss 15 (] g}a‘sing 65 31 (4)
IR Vi
Cobbles p’( 11 |ss | 20 66
1
'i):é 12 | 88 18
4.4 ol s 35 we1SH1T
'113.1 | Organic Clay 4 64
orack /14 ss (13
/ 180 [+~
62.0 //’ -3 15.5 | om 1.5%
. -~ 62 X . .
=1 15 iT™W [ PH
15.5 | Glacial Till .
Heterogeneous Mixture f'i 16 185 | 30
Silt, Sand and Gravel 1“_“
Dense to Very Dense ".f 17 188 TAATH0.15 4 ¢p o 51 35 (14)
3"" £
‘ru: 18§85 HoA740.15 o) o 42 36 16 6
et
58.0 Jr 19188 rmcing
19.5 | End of Borehole A
Probable Bedrock

*3‘ x> : Numbers refer to
Sensitivity

20
15 ¢-5 (%) STRAIN AT FAILURE
10




Sredttiudd p oA
‘ W' Transpatiahion and

Communicatens

Onitzrio HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -5011 MECHANICS SECTION
RECORD OF BOREHOLE No 101 HETRIC
W P 134-74-01 LOCATION __ Coords. N & 890 344.2; E 233 715.6 ORIGINATED BY _MM
oisT__ 8 pHwy 14 BOREHOLE TYPE _ Hollow Stem Augers and Come Test COMPILED BY __ MM
DATUM ___ Geodetic DATE __ 1979 03 08 cHEckeD BY /LS
SOIL PROFILE CAMPLES | = w  [DYNAMIC CONE PENETRATION —
. Q E‘J:"z’ d | RESISTANCE fLOT sastic AU eum] T REMARKS
’ g = LIMIT  conTEnT LT | = 0O
5o @ 20 20 40 60 B8O )00 W W w | 35 &
- L
] ELev glylw| 2125 5 SHEAR STRENGTH kPa . e 2 | GRAIN SIZE
DEPTH DESCRIPTION |31 2§38 & |ounconmme v e vanel o contentny] ¥ PSR ION
é 4 5 | &Y é ® QUICK TRIAKIAL X LAB VANE ‘ (%)
76.2 | Ground Surface i ' il 20 4p 60 GR SA 51 CL
0.0 | Sandy Gravel M 7% [ —t—
Trace of Silt N ——
Fumerous Cobbles ¢
and Boulders e 0 X )
1 58 55 * 7% o 72 22 (&)
Very Dense 5,5
Dl
©.°2 [ss |57
b0 72
4]
s o3 S5 1103 o 73 24 (3)
70,8 g ‘
5.4 L
/t. 55 | 19 70 —
Clay 4y 95
Very Stiff %
/5 W | PR 63
/ +85
66.7 //6 55 77 ’ o 35 31 24 10
9.5 | Glacial TIIT, Hard "I
66,1 i
10.1 End of Borehole A

Refusal to Augering
Probable Bedrock

' 20 )
+3, x5 Numbers refer to 15 4 5 (o) STRAIN AT FAILURE
Sensitivity 10




\M/ communications
Ontano

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 5018 MECHANICS SECTION

RECORD OF BOREHOLE No 102 METRIC
WP 134-74-01 LOCATION ___ Coords. N & B90 287,07 E 233 710.0 ORIGINATED BY _MM.
pisT__ 8 Hwy 14 BOREHOLE TYPE Hollow Stem Augers and Cone Test COMPHED BY MY
- | pATUM ____Geodetie DATE 1979 03 08 CHECKED BY __CS
a W | DYNAMIC CONE PENETRATION -
SOIL PROFILE samPLes | &5, | % | Resistance plor VT -
$6| ¥ 20 &0 60 80 go M7 cowenr tmm] 29 A
= I~ w
O i = ] h I ] 1 Wp w W, =
ELEV il w|2 2; 5 SHEAR STRENGTH PR z D%%el:gu?:é%
. IoEFTH DESCRIPTION - :i, Z|s 35 | § |o unconrneo + FIELD VANE] oo conTent (%) 7 %)
alz 5 | &Y Z |e cuck TrIaxIAL % LAB vanE w0 40 60
= b
76.3 | Ground Surface e - w GR SA 51 Cl
! .,
0.0 | Sendy Gravel FR 76 ﬁ'--.\
Trace of Silt ;" Il LB 10070.15 »
il ¢ ° 68 24 (8)
! Very Dense
. e'ga 74
Occasional Cobbles ¢
'o 2185 |60
72.6 e _.“_&
3.7 Sandy Gravel to '9 72
Gravelly Sand R 78 o 46 42 (12)
Trace Silt [
Very Dense o
“Ualss | w/a 70
s
______ — S B [
53188 | N/A
68
o'
*1s6lss [N/
3]
-t 66
65.6
10.7 | End of Borehole Z/|
Refusal to Augering
Probable Bedrock
RECORD OF BOREHOLE No 103 METRIC
WP 134=74-01 LOCATION Coords. N 4 890 324.2; E 233 759.0 ORIGINATED BY MM
DIST 8 HWY 14 BOREHOLE TYPE Hollow Stem Augers and Cone Test COMPILED BY MH
DATUM Geodetic DATE 1979 03 12 CHECKED BY __&
o w ] DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES Sl 3 |resstance pior U SRS B REMARKS
- é(g 3] 20 40 60 80 100 LIMET  CONTENT LIMIT 29 s
O | ] - 1 J h A ] Wp W W, Sw
ELEV RIPTIO Elul et %g & [SHEAR STRENCTH e o —— 4 2 Dflssw:;u?lléia
DESCRIPTION = = 4|5 et
DEPTH : — - > o < O UNCONFINED + FIELD VANE . Y
K 12125 S e ouck rraxiai x 1ab vane |WATER CONTENT{%) (%)
74.7 | Zee Surface 0 1% | = 20 40 60 80 100 20 40 60 fiw/n3 |GR SA 51 CL
74.1 | Tce = =
Water . T j—. 74
Q. Water fegetl
73.? Bay Bottom - .
1.3 | Organic Clay -,
7217 | soft Zl1iss | 3 \
2.0 | Sandy Gravel of e
Trace of Silt °;’ 72 \\ 6 27 5
Occasional Co}:bles A FEFR / o {5)
70,8 | Pense 3
3.9 | Clay // r
PH 10 ¥
Firm to Stiff T .18
/ +5
68.2 / 41TW | PH P - cap't push
6.5 | Het. Mixture Clayey 4 vahe ¥
Silt, Sand & Gravel
"stief {pe o 36 29 25 10
5188 |12 100/0.25 m
€6.1 | Glacial T111 _ }
8.6 | End of Borehole 74
Refusal to Augering
Probable Bedrock

+3, x5 Numbers refer to
L] M aro
Sensitivity

20
1545 %) STRAIN AT FAILURE
10 ‘




)

wInwery of
Transportation and
Communicalions

Onaro HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE-50IL MECHANICS SECTION
' RECORD OF BOREHOLE No 104 METRIC
w P _ 134-74-01 LOCATION Coords. N 4 890 260,0; E 233 B03,8 ORIGINATED BY _ MM
DIST__8 Hwy_. 14 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __ MM
Fon
DATUM Geodetic DATE 1979 05 08 CHECKED BY __2%
o w  [DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES By | g [wssnce rior asne S woum! 5 | pemancs
. w | ZC| @ 20 40 60 80 100 CONTENT z5 2
9ls El1aE] 2 ATV We W w35y
ELEV DESCRIPTION o 2 Fw Z 128 O |SHEAR STRENGTH LPa —_— DIGS"‘;'?{ilr;U?:éE\I
DEPTH c|S1 2| 3|26 5 |ounconrned  + FIELD vaNE . y ;
alz 5 gU 2 |e quick Traxiat  x-Lae vane |WATER GONTENT (%] (%}
75.2 | Warer Surface a Fly | @ 20 40 60 80 100 ! GR 54 S CL
0.0 { Water :::, =
it 74
72.6 Bay Bottom =
2.6 | Organic Clay ‘Z
Very Soft to Soft / 72
<,
7
4,6 | Cla
4 / ilss | 7 70
Firm to Stiff / w7
/ 2w |7H
+A
/ 3iss | 2 68
67.5 Y
7.7 | Het. Mixture Clayey e 4 188 5 .
Silt, Sand & Gravel }{u +epnit
Glacial Till pash vhne
actal stiee {2188 1 4 66 i iy
jinnila I § ] + chn't
Hard |;./ 6 [ss |82 pish vene
AP
20
2H 771785 's0/}0.05q)
63.8 é; 64
11.4 | Refusal to Augering
Probable Bedrock
End of Borehole
20

3 5. Numbers refer to
X" . 15 N
o Senisitivity -5 (%} STRAIN AT FAILURE

10



Minisiry of
Transparation and
Communicalions

Ontario HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -5OIL MECHANICS SECTION
RECORD OF BOREHOLE No 105 = wemic
w R __134-74-01 LOCATION Coords, N 4 B850 2%5.7; E 233 757.0 ) ORIGINATED By MM
JjoisT__8 Hwy __14 BOREHOLE TYPE ___Hollow Stem Augers and Come Test COMPILED BY MM
QDATUM Geodetdc DATE 1979 03 07 ) CHECKED BY /-ﬁ’S
AMP o w  DYNAMIC CONE PENETRATION -
SOIL PROFIE s LES E‘E 3 RESISTANCE PLOT > nasTic e uaup :5 REMARKS
= w | 20| @ 20 40 &0 8O 100 CORTENE zz A
Ol w fund z 1 { ] i 1 Wp W W, :’3
ELEV DESCRIPTION & ;-b" o 2 %g O |SHEAR STRENGTH kPa e —————1 D%RT?IT;U?I%E\I
DEFTH —IZ2| Z 15 |26 5 louNcONRINED  + FIELD VANE . y B
, giz . gu 2 le Quick TRiAXIAL  x LaB vane | WATER CONTENT (%) 5 {%)
174.7 | Ground Surface S 5 ("] o 20 40 60 80 100 20 40 60 [kN/w” |GR SA 51 CL
0.0 Sandy Gravel Lo, = !
Trace of Silt °,0 1 .
Occasional Ceobbles & I L
Boulders % 79 18 (3
, Compact to Dense 2 11188 27 < (3)
- is )
3 S
'9.,, 2188 |42 ‘\\-
70.7 o >
4.0 | Clay // -
70 — o
Stiff ? 3188 | 3 10
) T
% 4™ |pm s % 2 15.7
9
[67.2 // k k5
7.6 Het. Mixture Silc, ;.",‘--. 5|TWw | PH t -
f Siﬁgi& Gravel, _ _ iy .
65.6 | Cimcras Til1  Cobblest B[ 66
L Ig,/g
. glt(;}estltzne 2 BX [Rec, [100Z 160/0.L5 m
edroe ;}& 6 | ke RQD 73%
Sound »
o »}@’ BX [Rec. 100z |
d7|RC RQD 837

f12.1 End of Borehole

20
43, x5 Numbers refer to 5 s 1w\ STRAIN AT FAILURE
Sensitivity 10




LT ETIun ang
Communizations

Oniara HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION
RECORD OF BOREHOLE No106 METRIC
W P 134~74-01 LOCATION Coords. N & B90 293.5: E 233 743.5 ORIGINATED BY MM
DIST 8 HWY 14 BOREHOLE TYPE Hollow Stem Augers and Cone Test COMPILED BY ___ MM
DATuMm __Geodetic DATE 1979 03 06 CHECKED BY v
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION O -
Eg S RESISTANCE PLOT 2_____- :::Is:i( :g:::g:: ﬂilll‘rp :é REMARKS
- w |S0| @ 20 40 60 80 100 25 3
9 o« w = z L 1 1 1 1 Wp w W, :;g
ELEV e Sla| w| 2180 | © [SHEAR STRENGTH kPa f———— GRAIN SIZE
N = > s £ e DISTRIBUTI
DEFTH 12 Z S 5! 5 |o unconrnen + FIELD VANE . Y 8
2|2 : gu T |e QuCK TRAXIAL  x LAB VANE WATER CONTENT (%] : (%}
76.3 | Ground Surface “ £ [ 20 40 60 80 100 20 40 60 |ww/m® |GrRsa siocCL
0.0 | Sandy Gravel L 76 1
Trace of Silt 40 [Augered
Occasional Cobbles 2 ¥ \
Compact to Very Dense é_ 1158 20 - Z o 66 27 (7)
o s 74
“t s \'-""--....._
*“*[5Tss hoo 10p/0.25 »
s
LIS
ce 72
o ol2lss [as
70.5 H .
k|
5.8 | Clay PET: = 70
Stiff af
+ B
5| Tw ! PH 1A o—i ]| 16.2
1] 3
45 [,
66,9 3
9.4 | Het. Mix,S5ilt,Sand & TH_L PR
Gravel, Glacial Till
65.9 Hard 66
10.4 | Limestone
Rec.
Bedrock 7 | BX Rec. 1002 RQD 70%
Sound RC
64
EX BEC- 100% RQD 85%
8 IR
62,8
13.5 End of Berehole
20

3. x9 : Numbers refer ro
Sensitivity

L

15-¢-5 (%) STRAIN AT FAILURE
0




Mimistry of
@ Transpotialion and
Communicahons

Onlanc HIGHWAY ENGINEERING DIISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 107 METRIC
WP 134-74-01 LOCATION Coords. W & 890 239.5; E 233 768.0 CRIGINATED BY DM
DIST___ 8 HWY 14 BOREHOLE TYPE___Hollow Stem Augers gnd Gope Jest ~— ~ ~  COMPILED BY _MM___
DATUM Geodetic DATE ___1979 03 05 CHECKED BY _ £
o w | DYNAMIC CONE PENETRATION —
SOIL PROFILE. SAMPLES | &% | % | RESTANCE PloT nastic S ol CE | o
<2 O LIMIT CONTENT  LIMIF -
. w |20 @ 20 40 40 40 100 F &
Qe b P = ) h ] s 1 Wp W w, 3;
ELEV DESCRIPTIO =12 2| 2|29 | QO [SHEAR STRENGTH ipa DRRIBUTION
IPTION | > €| > =
DEFTH 1S E| 3 5| 5 jo uncoNFNED + FIELD VANE . y °
2z - |80 2 le auick TRAxAL  x LB vane |WATER CONTENT {%) 3 (%)
A75.7 | 1ce surface & 219 o 20 40 60 80 100 26 40 60 /e GRr sa 51 cL
0.0 | Tee __ __ __ _{E =
Ater == 74 (3 Om 2%
0.7 Trace Organics :\,"ﬁ: 1388 6 41 31 19 9
p ©
Sandy Gravel ¢ 2188 22 {
Trace of 8ilt L
Compact to Dense :'; 72 h,
.¢o] 3| B8 37
Q0
ap #
70 o
> o] 4 | 88 | Boupcing —
£9.2 . ol
5.5 Clay /
/ 5188 | & . o
Stiff / 68 vy 95
? 6 | 88 2 -
/ +7
/ 66
5.4 . /]
9.3 | Het. Mix. Clayey Silt [\ |4 | EM o 26 36 28 10
Sand and Gravel o S —l
Hard 41 64 — 35 29 26 10
63.7 Glacial Ti11 el B (oo Hai 100/0.18| m o
11,07 | Linestone Bedrock g// BXL | Rec {1002 ’
62,8 | Sound 2l ° Ire RQD 70X
Ji1.9 End of Borehole
o ‘ Vs -

20
+3, x% : Numbers refer to 5 o 5 (o) STRAIN AT FAILURE
Sensitivity 10 ‘




- Ministry of T
@ Transporiaticn end
Communicatians

Refusal to Augering
Probable Bedrock

HIGHWAY ENGINEERING DWISION=-ENGINEERING MATERIALS OFFICE -S5O MECHANICS SECTION
RECORD OF BOREHOLE No 108 METRIC
WP 134~74-01 LOCATION Coords. N & 890 237.0; E 233 757.0 ORIGINATED BY _MM
“loisy__8 HWY 14 BOREHOLE TYPE Hollow Stem Augers and Come Test COMPILED BY _ MM
DATUM __ Geodetic DATE __ 1979 03 12 CHECKED BY _ %5
SOIL PROFILE SAMPLES o 3 DYNAMIC CONMNE PENETRATION —
, Lo | F [RESISTANCE PIOT > |nasrc NATURAL  oum | o T REMARKS
F- U LIMET CONTENT LIMT =0
= w | 20 v 20 40 60 8O 100 z= Py
ole A = P A SO wp W w | 35g
ELEV SCRIPT al8| w295 | & [sHEAR STRENGTH «kPa ————— GRAIN SIZE
DEPTH DESCRIPTION ElZ ]S g% %= |o unconmned srEovaNel oo content w7 DISTRIBUTION|
21z . |20 | & le ouck TRiAxIAL  x LAB VANE . (%}
4,7 | Tce Surface E, z 0‘ o 20 40 60 80 100 20 40 60 KN/m3 [GR sa s1 CL
.8_ Ice ' —— -
0.7 | Water = 74
1.0 | Sandy Gravel * \._____
Trace of Silt e“e] 11ss | 25 y o 74 22 (&)
Numerous Cobbles ko, —
and Boulders e 72 et
Compact to Dense
*tel 2185 |25 o
[N -2
W p 100/0.3 =
.o 70
Cool31ss Tas
68.8 NP
5.9 Clay ’, 4185 8
68 7
Stiff
66.4 - 51TW PH 8 o o 16.1
+
8.3 Het. Mixture Clayey 66
$ilt, Sand & Gravel
{Glacial Till) 6 |88 i
Firm |
Hard
63.9 * T es—weeH0. 150 6é 0 = 35 32 23 10
.]10.8 | End of Borehole

20
#3, x5 Numbers refer to 1 5 10 STRAIN AT FAILURE
Sensitivity 10 !

T ™M



Trensportaton gnd

v Communications
Oreng HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION
RECORD OF BOREHOLE No 109  wemic
WP 134-74-01 LOCATION Coords. N 4 B90 156.5; E 231 7B6.5 ORIGINATED BY MM
DIST 8 HWY 14 BOREHOLE TYPE Bollow Stem Augers and Cone Test COMPILED BY _MM
DATUM Geodetic DATE 1979 D2 26 CHECKED BY __* ¢
P o w [DYNAMIC CONE PENETRATION &
SOIL PROFILE SAMPLES W | g |resistance POt 2 nasne M o] X REMADKS
g2 Lt LimiT CONTENT LimIT =10
= n | 2O w» 20 40 60 8O 100 z= :
O|l= ul = = 1 h 1 1 1 Wp W w, :g
ELEY DESCRIPTION F1E1 &) 3|25 | O [sHeAR STRENGTH wra e oA e
= ISTRIBU
DEPTH =S| Z| 5|36 & |o unconrmnen + FIELD VANE . y
glz > gu o |e ogm TRIANAL  x Lap vane |WATER CONTENT (%) %)
74.7 | Ice Surface & £ i 0 40 60 B0 100 20 40 60 GR SA SI ClL
0.0 | Ice K B
[ = g e — —— T ?(‘
0.6 | Water e
72.8 | Bay Bottom -
1.9 | Sandy Gravel R \._
Trace Silt :': 72 =
Dense to Very Dense oeol 1] g8 23
-o'
o Y
69.5 o 2155 15 70 T o 68 25 (7)
5.2 | Clay r// L
Very Stiff / 1] g8 < o
67.5 // N * ) e
7.2 Heterogeneous Mixture [}/
Clayey Silt, Sand 4 | 55 | 22
and Gravel la -I"‘ 66
Hard AL ]
Glacial Till il s Tes | 1n o= 32 31 22 15
‘n L
b : ot ;
"_’ 6 | §5 7 \..,___
! ._-’ e,
= 100/0.18
Cobbles ; NX F.ec 50% 62
61.4 and Boulders ; 7 | re RQD 0%
13.3 | Limestone /C/
o Bedrock /§ g :E c |95% RQD 40%
Fractured 2 60
R
Sound 2 g X Rec [97%
R RQD 90%
58.2 ) e q
16.5 | End of Borehole

+

L

x5 ; Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




Minisiry ol
Tiansportation and
Communiculions

&

Ontanc HIGHWAY ENGINEERING DIVISION=-ENGINEERING MAYERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 110 Emic
W P 134-74-01 LOCATION Coords, N &4 890 154.0; E 233 775.0 ORIGINATED BY __ 02
pist__8B Hwy 14 BOREHOLE TYPE Hollow Stem Augers and Cone Test COMPLLED BY MH
DATUM ___ Geodetic DATE 1979 08 05 CHECKED BY _{ <
w |OYNAMIC CONE PENETRATION
50IL PROFILE SAMPLES | &, | 2 |Resistance plor T T -
i 2 g MOISTURE = REMARKS
= 5| » 20 40 60 80 g0 [MT conren umr| SO
9 o b1 = = 1 h | ] 7 Wp W W, Suw &
ELEV DESCRIPTION Tla| w1 2{88| & |SHEAR STRENGTH 1p, — e 2 | craIN SIZE
DEPTH w151 2131381 & |ounconmned  + FiEwD vane ATER CONTENT (%1l 7 DISTRIBUTION
glz 5 |EC 1 & |equok TRIAxAL  x LaB vaNE WATER ¢ (%) (%}
74.7 | Ice Surface & fly o 20 40 &0 BO 100 206 40 60 GR 54 51 CL
0.0 | Ice :_‘:: -
0.7 | Water ::_: 7
73.1 | Bay Bottom —
1.6 | Sandy Gravel L
Trace of Silt L k
Compact to Very Dense | ® 72 F——
:;i TTss =5 o 47 47 (6)
°.. 122/D.15
Ip!
69.5 il 2lss Tee 7
5.2 | Clay //
Very Stiff / 31lss | o
67.5 ' ) 68 595
7.2 | Heterogeneous Mixture /{'}
Clayey Silt, Sand ':.'-ﬁ., 4 | 85 5
and Gravel b% [
Glacial Till "lc‘", 66
v i A
ery Stiff to Hard {(.' 5 8% 9 o 22 36 30 12
sy d
bt
64
LAl 6 [ss |25
- I
i [
L
a1 2 [ss Ros/lo.1am oH 3% 31 20 10
61.5 1A
13.2 | Limestone § g | BXL | Rec |97
Bedrock
4 8 BXL | Rec [962% 60
Soun %/ 9 |re RQD B7X
W/ BXL | Rec |100%
/10 RC RQD B4%
57.8 A 58
16.9 | End of Borehole
. -~

+2, x3 Numb‘ers refer to
Sensitivity

20
1595 {%) STRAIN AT FAILURE
10 -




MV commanicatons

Communications

Orano HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS QFFICE-SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 11l METRIC
WP 134-74-01 LOCATION Coords, N 4 890 074.5; E 233 806.0 ORIGINATED BY _ MM
DIST__ 8 Hwy__14 BOREHOLE TYPE Hollow Stem Augers and Come Test COMPILED BY __ MM
DATUM Ceodetic DATE 1979 02 23 CHECKED BY _ & <
o w DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES | & 1 2 | RiSisTance RoT e B8 oo | L | mesancs
g2 2 LEMIT CONTENT LIMIT =0
= w 2O » 20 40 60 BO 100 zz s
Qe w = z } 1 1 L ! Wp W W, =} S
ELEV DESCRIPTIO Sl2| & | 2125 | O [SHEAR STRENGTH kpa e GRAIN S1ZE
N | > 4915 = ISTRIBUTION
DEPTH =S| = | > O < | © UNCONFINED + FIELD VANE . b 4
glz > %U Z |e Quick Triaxiar  x Las vang |WATER CONTENT{%) X (%)
74.7 | Ice Surface s - [ 4 w 20 60 80 100 20 40 60 kKN/m? |GR SA SI CL
S:.g Ice — = X
1 _— ==
0.6 | Water i 74
72,3 Bay Bottom ———i—_-
[~ 72
2.4 Crganic Clay, Trace /
of Sand and Gravel
70.9 | Very Soft ~} 1188 |own jwt,
3.8 | Fine to led, Sand _" ———.-—._._>_
<5185 |35 70 _—
3 _— = — —-io—o;i
Sandy Gravel o'
Trace Silt M [
Dense to Very Dense a':o TTes Ter <:> . 13 22 ()
.0, 68 ______"__:-
67.4 °:0 r____.._-—-
7.3 | Clay // S EERET ' «12 | ol 1] 16.7
,/ +15
/ 66 7
Stiff ? & | sg 1 §
- — e )7
Soft /
/ 64 4 23.5
6 |TW |PH Lo | v :
1.3 A — o
11.4 Silty Sand 'F
Dense________t_ o 38 29 23 10
Het. Mix. Glayey Silt :!|°H 71858 37 62
Sand and Gravel, Hard ,4°[4
{(Glacia) Til1) A
——— s [ss T3 . . 16 38 37 ¢
With
Cobbles and BX | Rec 10X 60
Boulders H 9 RC RQD 0%
H . :
58.6 ,
16.1 /% BX |Rec{977 | op
Limestone 10 |RC RQD 66%
Bedrock %
Sound % BX |Rec {1002 RQD‘ .
11
5.6 SIS (B¢ 36
19.1 | End of Borehole

«3, %% ; Numbers refer to

20
l n. . "
Sensitivity 5;:;5 {%) STRAIN AT FAILURE




Ministry of
Transportslion #nd
Communications

"~

Orilerio HIGHWAY ENGINEERING DIVISION- ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 112 METRIC
WP 134-74-01 LOCAT!ON _ Coords. N 4 BYD 071.0 E 233 793.2 ORIGINATED BY _MM
DIisT 8 Hwy 14 BOREHQLE TYPE __ Hollow Stem Augers and Cone Test COMPILED BY __MM
DATUM Geodetic DATE 1979 02 21 CHECKED BY ¢S5
e w | DYNAMIC CONE PENETRATION "
SOIL PROFILE SAMPLES §£ 3 RESISTANCE PLOT :I;;?:'c :grlg:t:;[ H(:mo 0-6 REMARKS
i COMNIENT = -
: 5o ) 20| » 20 4D 60 BO 100 " W W %m 1
Y - z P L 2z
" ey o Ela|l w2 §§ & |sHEAR STRENGTH  1pa b ——————1 D?snr?amu?:czﬁu
‘. DESCRIPTION | & 215 = ANE
DEPTH =15+ | > O | & [|© UNCONFINED + FIELD V. o Y c
=iz 5 gu 3 |e ouick TRIAXIAL  x LAB vaNg |WATER CONTENT (%) 103 {*%]
5 £ brid 0o 20 4D 60 kR
20,7 | Tce Surt :n_ Y bl 20 40 60 8D 1 m” |GR $A S CL
725 | Tee 1= =1 5
0.6 ==
Water i::
72.3 | Bay Bottom =
2.4 % 72
Pockets or Layers of (,~) 71 [ &g 3
Gravel, Some Sand
Some Silt and A
Organic Clay ~
Loose / 2188 g 70
laiss | 2 b Om 3%
~" 68 L 47 2919 5
67.4 P r——
7.3 | Clay A tes T L~ o
+S3
Soft 66
? 5188 2
N d:
Clayey Silt / 64 — I~ - 19.7
Soft / 6 |Tw |PH
63,2 . s
11.5 graveéilsom% Sandcl .‘:o
ome Sit, Trace LIy Iy 6 S ° 52 2316 9
Dense 0, © 7188 2 62 o 122
61.3 ° de—tToe
| 13.4 | Ret. Mixture Clayey } 2
| ' 811t, Sand and v rp-8.4 88 147
| Gravel 7{ 60
Rard 0y o 10 28 52 10
(Glacial Ti1l) “-/. g 158 20710.08 m
"o
58.1 g T0 Ry Reec]100% | 5 | RoD 70X
16.6 | Limestone BX Llo7x
Bedrock %ﬁin RC = RQD 67X
Sound RS
%/’E 12 |BX Rec, [100% RQD 47X
3, RC 56
- .
55.2 » %_3 I?)é Rec. [93% RQD 59X
19.5 | End of Borehole

20
RO o DR ‘3' “5 . Num?:‘er.s refer to 15 .¢_5 (./C)STRA!N AT FAILURE
‘ ‘ Sensitivity 10 .




L1 RN

» b

Ta

\i4

Onlano

sesencpy 3 wr
Transportation gnd
Communications

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

RECORD OF BOREHOLE No 113

METRIC

* Note: Boring
Terminated Becaust
of Adverse Weather
Conditions
Borehole Continued
on B,H. #1134

WP 134-74-01 LOCATION Coords. N 4 889 988.0; E 233 835.7 ORIGINATED BY _BL
DIST 8 HWY 14 BOREHOLE TYPE __Hollow Stem Augers and Diamond Drilling With BX COMPILED 8Y __HM
Casing —_
DATUM Geodetic pATE _ 1979 05 09 CHECKED BY _ &5
DYNAMIC CONE PENETRATION
SOW PROFILE SAMPLES | &, 2 |resistance pior oiasyic Matuma
€2 3 PLASTIC moistuRe LIGUD | o T8 | REMARKS
- 20| © 20 40 &0 8D 100 CONTENT z=
O]« b z 2 1 ] h ] : Wp W w, | 5w &
ELEV DESCRIPTION Ble| w2 9% & |SHEAR STRENGTH kpa A 2 | graiv SIZE
| > 413 = DISTRIBUTION
DEPTH IS -] F O | =& {© UNCONFINED + FIELD VANE . Y
HE S {80 & e Qyice TRARAL % 148 VANE WATER CONTENT (%} (%)
75.2 | Water Surface hid - L 4 w 100 GR SA S1 CL
0.0 = =
— 74
Water E‘-_
= 72
— 70
69.4 Bay Bottom ——
5.8 Sandy Gravel N
Trace of Silt M
Qecasionzl Cobbles f 1353 54 68
Dense to Very Dense ‘e
- Tt T T Tt T T '0 .
Sl 2iss 4
66.1 > 5 66
19.1 | Clay /
Grey alss 2
Soft to Stiff + |4
/ 64
/ 4 [ 88 2
63.1 /) 2
12.1 | End of Borehole *

+3, x5 : Numbers refer to

20
15 o
Sensitivity "%"5 (/}STRA!N’ AT FAILURE




®

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECRANICS SECTION

Sensitivity

RECORD OF BOREHOLE No 113 A METRIC
WP 134-74-01 LOCATION Coords. N 4 BBY 989,0; E 233 852.4 ORIGINATED By MM
DIsT 8 HWY 14 BOREHOLE TYPE _ Hollow Stem Augers and BXL Rock Core COMPILED BY __MM
DATUM __ Geodetic DATE __ 1979 05 10 CHECKED BY __ - ™~
DYNAMIC COMNE PENETRATION
SOIL PROFILE SAMPLES | 8., | 2 [Resistance plor musne YV waun | E | pein
4 o LimiT coNY!uNr LimiT =3 EMARKS
- w | =0 20 40 460 BO 100 Zz =
9 @ Y = = 1 i ! L 1 Wp W WL ;; &
ELEV DESGRIBTION Elg| W E ‘;_:-"g & [SHEAR STRENGTH LSRR P Gnm? ?%E
£ > = = DISTRIBUTION
DEPTH =15 = | > C | s |° UNCONFINED + FIELD VANE . Y =
HE > gu 2 |o ouck Teaxial  x 1as vane |WATER CONTENT (%) (%)
75.2 | Vater Surface = 1y | @ GR 5A SI CL
0.0 = =
= 74
Water —
e 72
T 70
69.4 Bay Eottom Pt
5.8 | Sandy Gravel * :_9.
Trace 5ilt
Occasional Cobbles
Dense to Very Dense 68
66.1
66
19.1 Clay *
Crey
Soft to Stiff
64
fB
12.4 | Het. Mix. Clayey Silt
Sand and o285 161 62
Gravel
Glacial
Cobbles &
gié Boulders 6 1S5 [50/10.08m
< == —pld 60
59.1 (| 7155 18071010
,Q« .1
16.1 | Limestone i’k T
Bedrock  praceyred 7411 58
— - IS e, i i o T DA I OO O %
Sound %13
5.9 ]
19.3 | End of Borehole
% Note: These See Below for
Descriptions 0=12.4 mw Details of Sample
Bzsed on B.H. 113 No. 8, 9, 10, 11,
and Nature 12, & 13 . :
of Augering Operation & 13 ke Rl 3dx ROD_ U% ;
g Rt | e iG0x RQD 20% i
L0 TEXL HC Fec. | 202 ;1) oI 1) 4
h1 :?- Rec. 9 RQD 68
BXL | Rec.| 1002
2 |rc ) | rep o0z
o =4
BXL | Recd 100%
13 |pe RQD 80Z
20
, o3, % Numbers refer 1o 15 o s o) STRAIN AT FAILURE -
10



Snine: HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 114 METRIC

W P 134-74-01 LOCATION Coords. N 4 B89 984.6; E 233 810.6 ORIGINATED BY MM
DIST B HWY 14 BOREHOLE TYPE Hollow Stem Augers COMPILED BY M
DATUM ___Geodetic DATE 1979 05 08 CHECKED BY _77¢
- g |« w [DYNAMIC CONE PENETRATION ~
] SOIL PROFILE SAMPLE Eg ff, RESISTANCE PLOT :f:f:'c :’27.3:31?5 HE\L:"TD "S REMARKS
CONTEN = =~
‘.. 5 o 0 38 '; 20 40 40 80 100 Wp W W, %w Py
ELEV BESERIPTIS =l w| 2 %g © |[SHEAR STRENGTH pa o = DCISSRT.»;IN Sléﬁ
IPTION = > = =] = {BUTION
DEPTH - ol S| 9 |o unconfineD + FIELD VANE . y
g 2 . | 8o Z |e quick TriAxiAL  x 1aB vane |WATER CONTENT (%) (%]
75.2 | Water Surface 5 £ 1% o 20 40 60 80 100 20 40 60 GR 54 51 CL
«| 0.0 = =
: =] 74
Water ==
= 72
69.7 ! Bay Botte :_:. 0
[, o ee;: L :séﬁfe:mm}?z-
=23 drganic Clay Z !
€8.4 | Very soft to Sofr A4 s T i
6.8 | Sandy Cravel el 68 '
Trace of Silt e !
Compact ‘oo 2|85 | 29 ©
Occasional Cobbles e
o0
6:2 Silty Clay /A 68
: With Sand and Gravel /lf 1| ssg 5 i e
Firm // +5
1% 64
d | {14t ss 3
63.0 U 3 \
12.2 | Het. Mixture Clayey ;}}V 5[/85 |12 e
? Silt, Sand Seiff f.l &
B & Gravel — ___,1}'-’
Hard :-'4',
(Glacial Ti11) P16 1ss | s0/lo.05
J7 | 60
4%
59.0 (" 7 [ss | 85/]|0.08m

16.2 | Refusal to Augering
Probable Bedrock

End of Borehole

20
' 3, %% ; Numbers refer to 5 s (o) STRAIN AT FAILURE
N Sansitivity 10




Mt LHTHTILTHCENONTE

Onfano HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE Noll15 METRIC
WP 134-74-01 LOCATION __Coords. N &4 BB9 508.0; E 233 B43.5 ORIGINATED BY _MM
DIST B Hwy 14 BOREHOLE TYPE Hollow Stem Augers and Cone Test COMPILED BY M
"1 patum Geodetic DATE 1979 03 01 CHECKED BY _ %S
E PENETRATION
SOIL PROFILE SameeEs |'m, W |CriAMIc conE NATURL -
52| O 2 |name mowmn pewe| =X | gemarks
= w | 20| w0 20 40 60 80 100 zZ:- s
Qe u = = L 4 L ! 1 Wp w w | o z
ELEV TSR lE| w| 21928 | G |SHEAR STRENGTH yp, ————y DG;%IN ?:éi]
DESCRIP sl =| 2|5z £ ISTRIBU
DEPTH -S| - | > o < |© UNCONFINED + FIELD VANE . Y
2|z 5 gu & |e quck TraxiaL  x 1ap vane [WATER CONTENT (%) 5 (%)
74.7 | 1ce Surface n 5 K} b 40 60 BO 100 20 40 60 kN/m? |GR sa S CL
1 0.0 | Ice _— ==
0.4 | Water = 7%
=2 72
70.5 Bay Bottom --:—
5,2 / 20 wa2P5%
/ Ss 1
Organie Clay a |
/ i
A ss i
Very Soft to Soft / L 68 F
4 (.
s g / iss | 1
2
/ 66
/ ™ PH x2 walfAY
N 2 UL.B P3x
/a../ 64 wn- iSZ
/ TR 1,=208%
7 + 2
/ 85 1
61.8 > 2T kTR v =115%
12.9 511ty Sand L] [
Compact . P—]
4 i el FTETS N
With Cobbles and 'c:;a 60 100/0.2B =
Gravel 1=k
-l =] 2ol
o 'l’ - ¥ e,
58,7 1 9 [Re- [ e RQD 0%
16.0 | End of Borehole
20
: +3, % ; Numbers refer to 5 & o (o) srpaiN AT FAILURE
: Sansitivity 10




TG BT T

9
£

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

Refusal to Augering
Probable Bzdrock

RECORD OF BOREHOLE No 117 METRIC
WP 134-74-01 LOCATION _ _Coords. N &4 B89 B24.5: E 233 B62.0 ORIGINATED gy _ MM
DIST___ B HWY 14 BOREHOLE TYPE ___ Hollow Stem Augers and Come Test COMPILED BY _ M
| baTUM _Geodetic DATE __1979 03 01 CHECKED BY _*S
SOIL PROFILE SAMPLES | = W [DYNAMIC CONE PENETRATION
o | @ |RESISTANCE PLOT pastic: DATERL ol s T AERVARRS
e H Limit CONTENT LimiT =0
= wn | 20O 20 40 60 B8O 100 z= s
9 o w Q'_ = ) [} 1 ) 1 Wp W W, =
ey - e|d|w| 2|28 & [sHEAR STRENGTH wra AR S 2 | GRAIN SIZE
DEPTH DESCRIPTION - g r| g 86 o |o unconrineD + FIELD VANE |, oon oM TENT (% Y DlsTR'?UT'ON
.E‘_E z s | &® § © QUICK TRIAXIAL X LAB VANE | ™ {%) 3 (%)
4.7 Ice Surface 1 F v v 20 40 60 80 100 20 40 60 kN/m GR SA §i CL
. Ice iy =
28 = -
0.7 =]
Water =
= 72
70,8 Bay Bottom =
3.9 Z
/ 10ss | 1 70
’/ + 4
Organic Clay .,/ "
ganic ay // 2 lmw | PM Lu:%;;zi 10.6
Very Scf Soft W 66 1 T
ry Scit to EBelft w ow J5%
/ 5
i/ E T =2p2x
o =
% 66
71
4 | 88 4 w =293%
; +2
N 5185 |owmlwt. 64
/ +2
/_, 6 |TW | PM w1712
62 4+ 3
Z 7 1ss | pwniwe. .
59.8 /) 60 |8 X
14.9 | Gravel, Some Sand :"' [~~~
Trace Silt o'l B 1SS |85 [ o 62 32 (6)
sg.g | Very Dense *0° 120/p.15 | -
16.5 End of Borehole

‘3' x° ;: Numbars refer to
Sensitivity

20
1595 (%) STRAIN AT FAILURE
10




v Trensportation and
Communicstions

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

RECORD OF BOREHOLE No 117 A METRIC
we 134~74-01 LOCATION Coords. N 4 889 B26.0; E 233 855.0 ORIGINATED BY _ OM
DisT 8 mHwy__ 14 BOREHOLE TYpE ___Cone Test COMPILED BY MM
DATUM __Geodetic DATE 79 03 02 , CHECKED BY _A°S
SOIL PROFILE SAMPLES e w DYNAMIC CONE PENETRATION —
§£ g RESISTANCE PLOT rasric NATURAL e "I REMARKS
[ 0| @ 20 46 &0 80 100 |7 coNtenr tMT | S Y
9 o A D: 2z 1 L 1 ‘ L Wp w W Sw 4
| Etev DESCRIPT . |Tl2| ®|2]|28] © [SHEAR STRENGTH — 2 | cram size
. |DEPTH ESCRIPTION 2|3 8% 2 o unconmineD + FIEDWANEL e conTent ()| 7 D'““'?UT'ON
‘. é z > | &Y & |e ouick TRIAXIAL  x LAB VANE W 1% (%)
74.7 | Ice Surface n : ¥ w GR 5A St €L
176.2 | Tce =] =
| 0.5 = 74
Water ::_'
3 = 72

T
il

.0 Bey Bottom
7

70
Organic Clay

Very Soft te Firm 6B

66

64

62 \

e

59.8

14.9 | Gravel, Some Sand,
59,0 | Trace 841t, V. Dense

60

AN RANRNRRRGE

=
P
po o

[ 100/0.18

15.7 | End of Cone Test

* Note: Description
Inferred From B.H.
117 & 118 -

20
2, x5 ’s‘lum?’?'} refer to 54 5 {%)STRAIN AT FAILURE = = - -
ensitivity - 10 .




HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIHL MECHANICS SECTION

RECORD OF BOREHOLE No 118  MEIRIC

w P 134-74-01 LOCATION Coords. N 4 8BS 821.5; E 233 B48.4 QRIGINATED BY _MM
CjoisT 8  Hwy__l4 BOREHOLE TYPE Hollow Stem Augers COMPILED BY MM
{DaTUM __Geodetic DATE __ 1979 02 28 CHECKED BY _<S
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
B2 | & TSN POT 2 dmasnc Mot woe| S | RemaRKs
= w | 2O W 20 40 60 BO 100 CONTENT zZ &
Ofe w - = ) h ] ) 1 Wp W W, Dg
ELEV DESCRIPTION = % w 2 "z‘g & |SHEAR STRENGTH A — DG;%I?; ?née
DEPTH =S| 2| 5186 § |ounconmmen + FIELD VANE . y ISTRIBUTION
glz 5 { &Y | & | QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
75,7 | Iee Surface " - ) @ 20 40 60 GR SA S| CL
0.0 | Ice = -
0.5 - 74
Water ::':
71.7 | Bay Bottom = 72
3.0 >:>§ 1 [ ss 8 o 43 49 (B)
. Fill _6
o 70
. M~
Sandy Gravel to At 21 S8 6
Gravelly Sand o
Some Silt §<'
,'{ 3{8S [ 17
QOccasional Cobbles V] 68
and Occasional vX-
Fockets of Organic K23
Material YA 4lss | 8 o - 29 59 (12)
L]
[ 66
Qe A \
o5 ]ss 120 >
A { /
Q2 <\
B 64
o4 6|88 |32
W 9
%
'y 2 18 o 29 57 (14)
b 62
/‘s \>
22 <
1 8 |SS | 58
60.2 ‘s -
145 [clayey Silt to Silt of 60 =
ght Plasticity . 077518
58,7 loose, Trace Sand 9 ]88 4 \ g
16.0 | Gravel, Some Sand o) T
57.9 | Trace of §ilt, Dense ¢ ,olT0 188 "Foudeing | 58 M =
16.8 sy
BX | Rec |90Z
Limestone ' Yall | RC RQD 87
Bedrock
Sound 7 56
N/, | X | Rec fro0
RC RQD B9%
I54.8 ~
19.9 | End of Borehole

: : 20
e Lo ] 3, x5 Num!:.er.s vefer to 1545 (%) STRAIN AT FAILURE
B - Sensitivity 10




BRI LY Lol
Trangportalion and
Communicalions

ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -5011 MECHANICS SECTION

Ontano HIGHWAY
RECORD OF BOREHOLE No l118A METRIC
WP 134-74-01 LOCATION Coords. W 4 RB9 R17.%: E 233 851.1 ORIGINATED BY _DM
DIST_ B HWY__14 BOREHOLE TYPE Cone Test COMPILED BY _ MM
DATUM ___ Geodetic DATE 1979 03 02 checkep Y K5
SOIL PROFILE SAMPLES o w  [DYNAMIC CONE PENETRATION -
52 g RESISTANCE PLOT pastic hATUML eue| T REMARKS
— 5| & 20 40 60 80 g0 |'MT contenr bmir g SO
Sig ﬁaEz e ————Wp W W | 3% &
ELEV scripTion * | T 12| £ | 2 |28 | § [SHEAR STRENGTH —_—— GRAIN S1ZE
DEPTH DESCRIPTION = § r § 8(23 T |0 UNCONFINED + FIELD VANE WATER CONTENT (%) y DISTRIE.!UIION
é F4 5 | &Y & |® Quck TRIAXIAL X LAB VANE . {%]
74,7 | Ice Surface n ‘ Y w GR 5A 51 CL
74.2 | Ice = =
0.5 = 74
Water -
- 72
71,1 Bay Bottom :::
3.6 | Fi11 /\;:
LAY
Sandy Gravel to b}: 70
Gravelly Sand =°>_‘
Some Silt >(\°
0\5
% 68
R
%
_ 23 R
'o .
< 4] 66
b
9
64.8 Ix
-
9.9 Z/
64
Organic Clay -
Firm ?
“ 62
“l61.2 ~A
13.5 | Gravel « 9
. Some Sand - "a"
Compact to Dense 9_; 60 y
o
ﬁ>
@
58,0 et \\.__
16.7 | End of Cone Test 9;:-
Probable Bedrock ’
* Note Description
Inferred From
B.H. 117 & 118

+3" x> ; Numbers refer to

20
Sensitivity 15 9-5 (%) STRAIN AT FAILURE

10




\ﬁl Transporatwn and
Communications

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 119 . »emic

W P 134 74=01 LOCATION __ Coords. N 4 889 742,0; E 233 880,8 ORIGINATED BY DM
OIST 8 HWY 14 BOREHOLE TYPE Hollow Stem Augers and Cone Test COMPILED BY __MM
DATUM Geodetic DATE 1979 02 28 CHECKED BY _* 5
SOIL PROFILE SAMPLES | = w [DYNAMIC CONE PENETRATION -
: Eg 6 RESISTANCE PLOT 1____ m‘s;,c proviop s :,::H;D “S REMARKS
O P CONTENT E ~
§ o 0 3; S 20 40 60 80 100 Wp W w | 3¢ &
| erev Tia| w| 2|28 & {SHEAR STRENGTH  kpa ————— GRAIN SIZE
s DESCRIPTION (22| 2158 § loumconmen  + reovane] content | 7 DISTRIBUTION
g1z 5 | &Y @ | ouick TRIAXIAL X LAB VANE * (%}
174.7 | 1ce surface & 219 | = 20 40 60 80 100 20 4p 60 [kn/m® |GR 5A 51 CL
BRI = T
0.6 =
Water =
72:1 ; Bav Bottom =
7.5 = 72
? W= B347
w. = B58%
Orgenic Clay s - LT . 10.9 | om 27%
o
7 T = p67%
Soft to Fimm ; P
2|ty | PM
2
f;; 68 +
? 3lss | 1
2
7 66
/ 418 | 3
/ +2
/ 64
/ﬁ/ 5(88 1
? v 2
[/j6iss |2 62
/ w = ]110%
?’/ 71w | PH .3 W E 1487 13.8| om 16X
59.8 g 60 + 5] 88
14,9 | Clayey Silt to Silt & Iss 1 H—i P 0 68311
of Slight Plasticity 4
Trace of Sand +
Looese 58
9 |ss 3 H © 011 74 15
56.9
17.8 | End of Borehole =

Refusal to Augering
Probable Bedreck

. . 20
s e +3, % : Nombers refer o 15 4.5 (o sTRAIN AT FAILURE
: ensitivity 0 .




()

wy ol
Transpaortation and
Communicelians

Sensitivity

20
15 45 (%) STRAIN AT FAHLURE
10

Onino HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - 50IL MECHANICS SECTION
RECORD OF BOREHOLE No 120 METRIC
WP 13%-74-01 LOCATION Coords. N B89 738.5; E 233 B66,5 ORIGINATED BY _ MM
toist 8 HWY 14 BOREHOLE TYPE Hollow Stem Augers and Cone Test COMPILED BY M
‘pATUM __Geodetic DATE 1979 02 27 CHECKED BY
o« W JDYNAMIC CONE PENETRATION
SOIL PROFILE saMpies |y | F fresitance Rt 2 st SR waue | b E | pemarcs
MY 1M -—
5| o o 32 ; 20 40 60 80 100 ‘:N'p Coclv'riur ‘WL 28 .
ELEV DESCRIPTION slal g |2 25| G [SHEAR STRENGTH krs — O 3 CRAIN SIZE
| - > -
DEPTH ={5]| > O < | © UNCONFINED + FIELD VANE . Y :
1K : %U S le cuick TRAKAL  x 1ab vane |WATER CONTENT (%] (%)
4.7 ! Tee Surt & 19 | & 200 40 60 80 100 20 40 60 GR SA SI Cl
1.0,0 Ice S =
J24.0 — 74
| 0.7 =
Water N E___E
= 72
71,0 Bay Bottom -;:';
. ¥
3.7 | Fi11 <= \/_
’6)( 1155 16 70 P 14 60 (6)
Occasional
Cobbles 0
A, — _';:;
Layers of Fine to ~ed 2 | ss 6 I>
Medium Sand and :(}" 68 -
Sandy Gravel N
Trace $ilt and D"/./ )
Organic Clay -/.‘ 158 9 r’ i
[ 9/ 66 . i
$q
a% 4188 | &
o
k)
X-og
b5 s |ss |10 64 ° 15 78 {7)
.>:u
NS ,
O £9 29 (2)
{61.9 _ el 6 1ss |27 62 o
112.8 | organic Clay 4 \
Firm 4 71ss | 4 \ w9
"' 60
59.0 e
15.7 Clayey Silt to Silt 8 155 4 4
of 5light Plasticity 1 WK
Trace Clay, Trace Sand/.’ 58 \
Loose 9 ]ss | 4 ° ¢ 10 80 10
57.0 fl/. A [~
17.7 e 3040.03
Lo L0 |BXL | Rec |100% n
Bedrock ® 7 RC 56 RQD  B6%
i,
Sound /ialf
%\ﬁll BXL | Rec [87% 812
RQD
53.7 % 54
21.0 § End of Borehole
+3, x5 ; Numbers refer to



y Minislry o1
'V ' Transparislion and

Communicalicns

ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION

Ontano HIGHWAY
ReECORD OF BOREHOLE No 121 METRIC
WP 134~74-01 LOCATION Coords. N 4 B89 659.0; F 233 899,13 QRIGINATED BY _BM
DIST 8 HWY 14 BOREHOLE TYPE Hollow Stem Augers and Come Test COMPILED BY M
DATUM Geodetic DATE 1979 02 28 CHECKED BY
SOIL PROFILE SAMPLES | = w; |DYNAMIC CONE PENETRATION TR -
u'&"hz"! S RESISTANCE PLOT 2_____ r:;f:lc :g:}}é’ﬁ; tlg?.\l:'lrn :5 REMARKS
5 o 3'9__) ; 20 40 60 80 100 Wp W W, %G &
ELev || w| 2195 | & [SHEAR STRENGTH jra o | 3 | cRaN sizE
1DEPTH DESCRIPTION - :E, Fall - 8% & |9 UNCONFINED + FIELD VANE[ o rre CONTENT (%) Y D'STRI?U”ON
gz 5 | &9 | @ |equck TRaxiaL  x LaB vanE . {%]
74.7 | Tce Surface % £ y | = | 20 4 60 80 100 20 4p 60 kN/o GR SA 51 CL
72,4 | Tce =] -
0,5 | Water -1 74
= 72
70.7 | Bay Bottom _:':
4.0 /~/
/ 1185 [ 1 70
/ +| 4
Organic Clay é 2185 1 P
with Sand / 68 N
Soft to Stiff ? 3{TW | PM ' \ x |3 w 171 % 11.8
+3
/ 66
/ 4 ]ss |1 w 159 %
/ + |2 ’
/Z// 5ss | 2 64
/ o
I
é 6lss | 2 62 w 185 %
/] "
788 1 i
/ 60 2
A + 3
/ 58
/ 9 |TW 1 L 2
36.7 o
18.0 } Siltr of Slight
i%asticity'glrgose_. _dllioiss 1 4 56 \..._
55,5 | THREE §38Y  Cobbies 11 T BAL | Rec J661 RQD 0%
19.2 } Bedrock //7\12 AL | Rec |100% 50/0L03 o ROD 80 ¥
Limestone % 13 | BXL | Rec |100%
Sound G RC 5¢ RQD B0X
!“l{'fl[‘.
:ﬁ[hm BXL | Rec [507°
RC RQD 437
52.0 glé ¢
22,7 | End of Borehole

20
+3, x5 Numbers refer to 5 1 ¢ 1oy cTRAIN AT FAILURE
Sensitivity 10




&

FrUnau o
Transportalion end
Communicatens

Oriana HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 122 METRIC
W P 134-74-C1 LOCATION Coords.N 4 B89 656.03; E 233 886.5 ORIGINATED BY __DM
DisT 8 HWY 14 BOREHOLE TYPE __Hollow Stem Augers and Cone Test COMPILED BY MH
| DATUM ___Geodetic DATE 1979 03 01 CHECKED BY _ &S
1L PROFILE SAMPLES | & w [ DYNAMIC CONE PENETRATION
sOI W | g fresistance ot pastic NAURAL ol T REMARKS
< }h" Limie CONTENT LIMIT =0
5l e n 38 . 20 40 60 BO 100 Wp W W ga s
L
ELEV Ela| w225 | © [SHEAR STRENGTH ————— % | GRAIN SIZE
L DESCRIPTION S|EIZ 15|38 § lowconrme 4 rewvane| content | ¥ [PETREUTION
é z 5 [ &Y D e QUK TRIAXIAL  x L4B VANE . (%]
14,7 Ice Surface :’ - Y w 20 49 &0 GR 5A 51 Cl
7?' Ice ] = 7%
0.5 —
Water e
71.¢4 | Bay Bottom T{: 72
T
3.1 | Fill %
Gravelly Sand to °>g‘
Sandy Gravel MY
Trace Silt /\'} 188 | 5 70 6 3111 2
Trace Clav With \G\
Decayed wWood Chips e
o] 2lss {22
,‘} 68
A )\
TN : o
\/ﬁ 3|88 16 7 45 34 8 13
N
YE 66 7
P ]
751 4 tss
£ 1?
Sand Fine to .'\-<: 64 ‘\
Med {um 15 |ss [
".\‘K
——— AN
»d 655 {15
e 62
3
>y
u\‘; 7iss {11
>:<f;\ 60 Py
0% 8 1ss |23 L"‘"—-—--. e 49 47 (4)
58.5 ?o% Notp: (one Test From
16.2 End of Borehole B.H.| 1224
Probable Boulders
i

+3, x5 ; Numbers refer to

20
15 . R
Sensitivity ﬁg-‘» (%) STRAIN AT FAILURE




\('f Transporation and
Communications

Ontang HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 122 A METRIC
WP 134-74-01 LOCAYION Coords, N &4 BBY 654,.6: £ 233 88C.8 ORIGINATED BY _DM
oisT.. B Hwy 1% BOREHOLE TYPE __ Hollow Stem Augers and Cone Test COMPILED BY __ MM
" | pATUM __Geodetic DATE . 1979 03 01 CHECKED BY =
‘ SOIL PROFILE SAMPLES | = w |DYNAMIC CONE PENETRATION -
E‘E S RESISTANCE PLOT {’.‘afr”‘ ':“gl\;;;;[ t'»:lﬂb 'ZLID REMARKS
’ - w | 20| w 20 40 60 80 100 CONTENT z= &
9 35 w .= = 13 1 1) 1 1 Wp w WL 3“3—'
. T DESCRIPTIO Elel w2 25| © [sHEAR STRENGTH ——— Ot GRAIN S1ZE
- |PEPTH rHen 2|5 7| 5|88 | § [ovnconmne  wrmowanel e qnrearg| 7 [P O
: gz 5 | &Y | & |eauick TRiaxia  x Las vane (%)
4,7 | Tee Surface hl - X w GR sA 51 CL
Y Tee = =
0.5 — | 74
Water :;:-E
71.6 Bay Bottom — — 72
3.1 | Fi12 5 1s
Fill o
Gravelly Sand to 2</ﬂ
Sandy Gravel Mo,
Trace of Silt E 1[ss | 5 70
55
68,6 -
6.1 | End of Borehole — 68 \
Refusal to Augering
Boulder
66 <,
1>
[
. 64 "5
' &2 o
60 [y
59.3 L—-—-_.__
15.4 | End of Cone Test 100/0.18

|

+3, %% ; Numbers refer to

20
15 .
Sensitivity gs {*%] STRAIN AT FAILURE




amestry of
@ Traraportion snd
Communicaliors
HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

RECORD OF BOREHOLE No 124 gmwric

w P _ 134=74-01 LOCATION Coords. N 4 889 581.0; E 233 903.0 ORIGINATED BY _MM
DIsT 8 HwY___ 14 BOREHOLE TYPE Diamond Drilling With BX Casing COMPILED BY __MM
‘| pATUM ____Geodetic DATE __ 1979 03 14 CHECKED 8Y A9
SOIL PROFILE SAMPLES agm w DYNAMIC CONE PENETRATION -
3 [rEsisTAncE pioT NATURAL <
AR 2 e Aosim e =5 | RemaRks
§ - @ 27 20 40 60 80 100 Wp W w | 3% s
ELEY 1Pt dla| w| 2|28 | § [sHEAR STRENGTH — Ot 2 | GraIN 5126
DEPTH DESCRIPTION A 8% % |© UNCONFINED ¢ FIELD VANE oo conTenT(%)| 7 DISTRIBUTION
gz 5 | &Y & e QUICK TRIAKIAL  x LAB VANE (% {*4]
75.2 ' Water Surface o £ Y w GR SA 51 CL
0.0 - =
| 74
Water ——
= 72
=
L 7c
T 68
GE.& Bay Bottom T
~-T5bbles and BouldethE
8.3 : =
/ 66
Organic Clay &
Very Soft to Soft /
; 64
? 1158 |ownlwt. 62
é 60
59.5 “/
15.8 | Cobbles and Boulders ‘gﬂ 1’-3:-1- Rec |50Z .
Some Sand 22 I XL T Ree l10% -
38.0 | Compact Pl £ R~ 0¥

17.2 | pnd of Borshsale

20

+3, x5 Numboers refer to 5% 5 (o) srRANy AT FALURE -~ -
10 .

! Sensitivity




Transportation and
Communicalions

N

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE Nol124 A

METRIC

WP 134-74-01 LOCATION Coords. N 4 889 584.5; E 233 B98.4 ORIGINATED BY _ MM
DIST 8 HWY 14 BOREHOLE TYPE Diamond Prilling With BX Casing and AX Casing COMPILED 8Y MM
DATUM Geodetic DATE 1979 05 17 CHECKED BY
X AMPLES | = w | DYNAMIC CONE PENETRATION '_
SOIL PROFILE S u.ég g | REsiSTANCE PLOT rasmic ;&Lg::ﬁ; voue |, E REMARKS
ol @ ! N zZ=
§ o 9 3: 2 20 40 60 80 100 We W w, :"; 4
ELEV Elajw| 2|28 § [sHEAR STRENGTH —— GRAIN S1ZE
DEETH DESCRIPTION - g > g 8% = © UNCONFINED + FIELD VANE WATER CONTENT (%) y DISTRI?UTION
glz 5 | EY | @ [ ouek Traniar  x (ab vane . (%}
75.2 | Water Surface i - [ w GR 54 51 CL
0.0 = =
— 74
Water ——
— | 72
= 70
iy 68
66,0 | Bay Bottom —
9.2 Cobbles aﬂd-—BeuHees-?" 66
Organic Clay é
Very Soft to Soft / 64
? 62
/ 60
/ BX Casing
60.8 “la L5 Bag 501
14.4 | Cobbles and Boulders @ 7 BEL 902
0.0 AXL | Rec {407 8
_ Some Sand og 3 |ar 5 A% Casing
Compact 80 AXL | Rec |15
56.4 >7./ca 4 |ge
18,8 Fractqu ——‘Z/é 5 ﬁ‘m Rec |70% 56 RQD 35%
Limestone % AXL | Rec [98% RQD 97%
Bedrock ieIA 6 [ Re
dsa.1 Sound ‘%
21.1 | End of Borehole

+

a

X

5, Numbers refer to
Sensitivity

20
1545 {%} STRAIN AT FAILURE
0



)

Ontat

Misiry of
Transpartation and
Communicalions

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE Nol125  zmic’
W P 134-74-01 1OCATION Coords, N 4 BB9 498.0; E 233 938,5 ORIGINATED BY MH,
DIST & HWY__ 14 BOREHOLE TYPE Diamond Drilling With BX Casing COMPILED BY ___MM__
DaTum . Geodetic DATE 1979 05 15 CHECKED BY _~ %
o w | DYNAMIC CONE PENETRATION
SOIL PROFILE SaMPLEs 1%, | 9 | RESETARCE Chlor T -
g2 O LT CONFENT LIMIT =0
= w | 20 VI 20 40 &G 80 100 Zo 8
9 o w = =z 1 1 1 1 1 Wp W W, :3
ELEV DESCRIPTION - § g 2 %g Q [SHEAR STRENGTH _ D?;’E':Uﬂéi
DEPTH =1S1Z1 2186 % ]o unconmne + FIELD VANE . y >
é -4 5 gu é ® QUICK TRIAXIAL % 1A6 vane | WATER CONTENT (%) (%}
75.2 i Water Surface i - Y w GR 5A 51 CL
0.0 =] =
ol 74
Water ..E_
= 72
— - 70
— 68
66.9 Bay Bottox =~
8.3 Cotoles_ snd Eoli T SeTala, e
Organic Clay 7
Very Soft to Soft / 66
64.8 /-4 1155 | 507]0.08d
Ly
10.4 Is,iﬁiztcme Bedrock g/ BXL | Rec {1001
_ [ 2 RC 64 RQD 945%
63.2 L
. 12.0 | End of Borehcle
RECORD OF BOREHOLE No 127 HeTRIC
WP 134-74-01 LOCATION Coords. N & 8B9 429.3; E 233 944.0 ORIGINATED BY _ MM
DIsT__8 Hwy_ 14 BOREHOLE TYPE __ Hollow Stem Augers and BXL Rock Core & Cone Test COMPILED BY MM
DATUM Geodet:_lc DATE 1979 05 11 CHECKED BY ,7()‘\
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
“._-'2 & | RESISTANCE PLOT pastic NARAL - oup| o~ T REMARKS
g L LImIT CONTENT  Limil =0
= w | 20 n 20 40 &0 BO 100 z= 3
Q= i b = ) I i) -l 1 Wp w W, 3;
ELEV Q1P Tin| w| 2|28 & [sHEAR STRENGTH —_— GRAIN SIZE
DEPTH DESCRIPTION 13| 2|8 8% 2 |o unconmneD  + FIELD vANE WATER conTENT (%] 7 DISTRIBUTION
é z 5 | &Y & |e quick TRIAXIAL  x 1A8 VANE . {%)
75.2 [Water Surface w * | 4 L GR 5A S CL
0.0 — =
Water :_: 74
72.4 | Bay Bottom i
2.8 Lobbles & Boulders- -~ H~T
) Sandy 81lt With oy 72
' Organics, Trace of i RIEED 1
170.9 Gravel, Very Loose gl o i
.4.3 | Limestone Bedrock BXL | Rec}90% ) +
70.0 | Practured 2 |RC 50{0.24 m RQD 457
5.2 | End of Borehole

+3, x5 ; Numbers refer to
Sensitivity

20
159-5 (%) STRAIN AT FAILURE
10



Minisiry o!
@ Transparisiion and

Communications

Ontamo HIGHWAY ENGINEERING DIISION-ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 128 METRIC
WP 134-74-01 LOCATION _ Coerds. N 4 889 437.3; E 233 935.0 ORIGINATED BY MM
DIST B HWY 14 BOREMOLE TYPE Diamond Drilling With BX Casing COMPILED BY_mi/;_/__
DATUM Geodetic DATE 1979 05 14 , CHECKED BY XS
C CONE PENETRATION
SOIt PROFILE SAMPLES | & I REaeTANCE JpLoT NATURAL =
c2| 8 B JUAFC Mo P S | REmARKs
= w | 2Q 7 20 40 60 BD 100 zZ: 2
9 o ré] - z 1 ! ] i 1 Wp W W =] 3
ELEV Elg;w| 21281 & |sHEAR STRENGTH A — D?sﬂr‘:lngu?:éij
e DESCRIPTION 2] > | g |52 = ANE
DEPTH {5 - > O T | o UNCONFINED + FIELD o Y by
=12 5 g” & | ouick TriaxiaL x 1as vanE WATER CONTENT (%) {%)
75,2 1 Water Surface _‘: i A w GR SA S CL
0 = =
Water -:.' 74
i [72.7 | Bay Bottom |
2.5 | Cobbles-E-Boulders="—1y,
(S)andyiSilt Wit_h _____ -4 72
reanics Cobbles & BXL |[Rec |10%
Trace of B_g_u_l_dgi_s __0& 1l re
Gravel - A
70.3 | Very Loose -1 R Rec 1b07 Rop_s0x
4.9 | Limestone il 70
Bedrock e BXL |[Rec {90% Packer
Fractured /,;\\ 3| rc [RQD [55% Test A
o
:’1
Sound % BXL |[Rec [100% | 68 - i Packer
— c,.u,n, ?# 4| re RQD [95% | : | Test B
67.0 S '
8.2 End of Borehole

Packer Test A (Elevation 70.2 to 68.6)

Pressure 70 kPa

Time Flow Litrea Per Minute .
1 min. 13.6
2 min. 15.4
5 mim. i8.6
10 min, 20.8
15 min, 20.8

Packer Test B (Elevation 68.6 to 67.0)

Pressure 70 kPa

Time Min, Flow Litres Per Minute

1 min. 0

2 min. 0

5 min. Q
10 min. 0
i Pressure 140 kPa

Time Min. Flow Litres Per Minute

1 min. 0.5
2 min, 0.5
5 min. 0.5
10 min. 0.5

LTI o o +3, «% : Numbers refer to

. 20
1505 (%} STRAIN AT FAILURE
Sensitivity -1%. (%}3 I




v Transporialion and
Communicalions

Onlaro HIGHWAY ENGINEERING DIVISION=~ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION

RECORD OF BOREHOLE No 129 Emic
WP 134~74~01 {OCATION Coords. N 4 B89 422,0; E 233 974.5 ORIGINATED BY MM
DIST g Hwy__ 14 BOREHOLE TYPE Diamond Drilling With BX Casing COMPILED BY MN
1 DATUM Geodetic DATE ...1979 03 14 CHECKED 8Y __~ 2
o w DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES i 2 |ResisTANCE PlOT nasmie N s REMARKS
a9z U LMY CONTENT LIMIT =0
- w |20} @0 20 40 60 80 100 zz &
Ol w — = b ] ] 1 L Wp w W :3
ELEV DESCRIPTION | w % %g & [SHEAR STRENGTH o D?sgr?ir;uﬂéin
1 z2| > =] =
DEPTH S| = | > o ' | © UNCONFINED + FIELD VANE . Y
§ z . %U & |e quick TriaxiaL  x raB vane WATER CONTENT {%) (%)
75.2 | Weter Surface huld - Y w GR 5A S! CL,
0.0 | Water '__i—j'* =
== 74
v2.9 | Bay Bottom "E:
COUUIEE Eng _BOUIUETE o
‘| 2.3 | sandy Silt With TR 1T
Orga&ics, Trace of
2,9 ravel, Very
Loose
Refusal to Driving
Casing
Probable Bedrock
End of Borehele
- -
RECORD OF BOREHOLE No 302 VETRIC
w P __134-74-01 LOCATION _COORDS: N &4 890 406.0; E 233 748.0 ORIGINATED BY BRL
pisT_8 HWY 14 BOREHOLE TYPE _Hollow Stem Auger & Cone Test COMPILED BY _BRL
CATUM _Geodetic DATE 79 05 08 CHECKED BY _ <2
o« w DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES 5.2 3 RESISTANCE PLOT 2____ pasme NATURAL e '_g REMARKS
ML -
= n136| % 20 40 60 80 100 |°™T conrent U zZz A
Ofex Wt - z 1 A 1 l A Wp W WL D;
ELEV DESCRIPTIO Ela|lw] 2 %g & |SHEAR STRENGTH ps — o D%g&nlr;l;:cz)i
N IPTION = > < 5 -
DEPTH = |S| = | & o o |0 UNCONFINED + FIELD VANE " Y .
gz 5 %U T | quck TRaxiAL  x LaB vanE WATER CONTENT [%} (%2
76.2 | Ground Surface hald - u 28 & 6 BD 100 2 4 0 GR 5A 51 Cl
0.0 Fi1l, Gravelly Sand 76
Psli;:-: Pock‘ets of Organid 1Tss 18 _;_ ® 42 43 (15)
Senitary Land Fill 2185 |1 (
Metal, Plastic, and 3 15 74
Mortar Refuse 58
4] 88 8
5185 | 24 L
_____ 72 "~
gﬂczy Gravel, Trace of 6185 | 30 >_ ° 46 45 ( 9)
4
70.4 q
5.8 [Clay, Stiff to Very S 70
7188 |5 &
Stiff é I,
. / BissS 4
67.7 7 68
45, {Glacial Till, Bard -'; ‘ 131/0.31
8.1 [End of Borehole "
Refusal to Auger
Probable Bedrock

+3, x5 ;. Numbers refer to

20
15 * R
! Sensitivity -‘¢;5 {%} STRAIN AT FAILURE




v

! ransporiatdn gnd

+

Snnsltwlty

Communications
Ontasc HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 304 METRIC
WP 134=-74=01 LOCATION COORDS: N 4 B90O 1615.0; E 233 722.3 ORIGINATED BY BRL
pisT_8 Hwy_14 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY _BRL
=
.| DATUM __Geodetic DATE __7% 05 08 CHECKED BY _ X &
o w | DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES £ % |RESISTANCE PLOT s NATURAL ;_E REMARKS
a4 b LIMIT CONITENT LiMIT = O
= w | FC [ @ 20 40 &0 BO 100 z= .
Q| w = z 1 1 I 1 1 Wp w W :3
ELEY DESCRIPTION ~ § £ 2|25 § [SHEAR STRENGTH kP DNSTRIBUTION
DEPTH i3St Z | 5126 | 5 [o unconFneD + FIELD VANE . y
g z . gu ; ® GQUICK TRIAXIAL % LAB vANE | WATER CONTENT (%) {%)
76.2 |Ground Surface v - w 20 4D &0 BG 100 20 4G 6 GR 5A 5| CL
0.0 |Fill, Gravelly Sand, 26
Some S11t, Trace Clay X
gﬁ? Pockets of Organic 1 |ss 8 = o 25 42 23 10
Sanitary Land ;i.lfl-;— K 2 {8S 8
Plastic, Metal, Wood, 74
and Mortar Debris 3 |88 2
4 |[ss 13
Sandy Gravel _Tr_ac_e :;‘. 1558 34 o
siit ’ 72
71.2 6 |88 35 Cangot
5.0 | Clay, Stiff to Very / ‘ Pusk Vane
Stiff /
% 7 188 11 70 +1 —-o—t—
68.3 / .
7.9 | Glacial Till, Hard Trp8 88 120730 1m0
67 .4
8.8 Refusal to Auger
Probable Bedrock
RECORD OF BOREHOLE No306 METRIC
W P __134~74-01 LOCATION __COORDS: K 4 890 414.43 E 233 713.7 ORIGINATED BY _BRL
DIST_8 HWY 14 BOREHOLE TYPE Hollow Stem Auger & Cone Test COMPILED BY __ &
DATUM __Geodetic DATE 79 05 09 CHECKED BY _X35 __ _
MPLES o« w | DYNAMIC CONE PENETRATION "
SOIL PROFILE SAMPLES | & | 2 | RfSstance RoT e o ool L
qZ bt EEMIET CONTENT LiMiT =0
= w | 20| @ 20 4D 60 B8O 100 z= &
Cle w - z 1 | 1 L ] Wp W W :u;.J
ELEV BESCRIPTION & § w ‘3; gg G |SHEAR STRENGTH kPa —_— o?;}‘;!agu?%i
DEPTH ={SIE| 5|86 & |ounconmmner  + FIELD vaNE . 4 BUTI
é z 5 %U G |® QUICK TRIAXIAL X 1AB VANE WATER CONTENT (%) (%)
75.9 | Ground Surface hid * w 20 40 &0 B8O 1pD 20 40 60 GR SA 51 CL
0.0 {F1]11
Gravelly Sand, Some
74.4 | 8ilt, Trace Clay 1188 9 —!_— o
1.97{ Organic Tilt, Trace oI [[J-| 2" | 85 7 o
73.5 Sand, Soft 74
2.4 |Fill 38813
Gravelly Sand to Sandy 4 |88 | 16 © 22 61 14 3
Gravel, Some Silt,
Trace Clay 2 55 14l 72
70.9 6 |85 | 55 o
4
. 5.0 | Clay, Very Stiff _ 1551 1% ‘
/ 70 4,100
69.5 | /! N
6.4 | End of Borehole
3 x5 : Numbers refer to

20
15 ¢-5 (%) STRAIN AT FAILURE
10 ’




Minisiry of
@ Transportation and
Communicalions

Onlsro HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 309 METRIC
w P __ 34-74-01 LOCATION _COORDS: N & 890 429.2; E 233 711.5 ORIGINATED By _BRL
DIST 8 HWY 14 BOREHOLE TYPE Hollow Stem Auger & Cone Test COMPILED BY BRL
DATUM Geodetic DATE __79 05 08 CHECKED BY __ =5
i $OIL PROFILE SAMPLES o w o [OYNAMIC CONE PENETRATION -
el 3 RESISTANCE PLOT "> Jeastic :‘,.;ol‘,ffé‘,‘i, voue | T | REMARKS
- w | 20| @ 20 40 &0 80 100 ¢ ! zZz s
9 o W - z 1 1 1 L 1 Wp W W, :,;
ELEV DESCRIPTION & § w § %g & [SHEAR STRENGTH kPa —— D?mn;uﬂéz
- 1
DEPTH —|E| Z ]S |26 | G |oUNCONFINED 4 FIELD VANE . y 8
g1z 5 | @Y | @ |eQuck TRIAKIAL - x LAB VANE WATER CONTENT (%} (%)
76,2 1 Ground Surface b - L 20 40 6D 84O 100 20 40 69 GR SA St CL
0.0 | Fill
e 76
Gravelly Sand, Some \\
Silt, Trace Clay 1 188 119 --!—T__ 3
2 s [ 8 3
| 73.9 ” s
2.3 | Organic Clay With > 13 i8S 2 o
Wood Debris, Firm te // +3 .7
72.5 Stiff .\% 4 |SS 2 5
3.7 Fill, Gravelly Sand tg 5 |SS 19 [——
Some Sandy Gravel, 72
71.2 Some Silt, Trace Clay 6 |55 :37
5.0 | Clay, Very Stiff to [ .
Stiff /
? 7 iss | 9 70 I 75 -
68.3 é B iS8 17 !
7.9 Glaclal Till, Hard  [J] 68 - :
e ] S BU70.78 &
8.5 | Refusal to Auger
Probable Bedrock
Fnd of Borehole
RECORD OF BOREHOLE No310 METRIC
WP 134-74-01 LOCATION __COORDS: R 4 890 445.5; 233 715.5 ‘ _ ORIGINATED BY BRL__ ~
DIsST 8 Hwy 14 BOREHOLE TYPE _ Hollow Stem Auger apd Cone Test COMPILED BY __BBL
2D
DATUM __ Geodetic DATE ___79 05 09 CHECKED BY .~
SOIL PROFILE SAMPLES o W DYNAMIC CONE PENETRATION -
' Eg S‘ RESISTANCE PLOT “» mastic NATURAL e ':S REMARKS
= w | EC | 9 20 40 60 80 100 conrent z 3
9 E_, u:_, o = z H 1 ] ] L Wp W Wl. =] 3
ELEY DESCRIPTION SlE| 8| 2| 23| © [MEAR STRENGTH - kPa e ORIBUTION
DEPTH S| 21 3|86 & |o unconANED + FIELD VANE . ¥4 8
é 3 5 %U T | QUCK TRIAXIAL X LAB VANE WATER CONTENT (%} (%)
76.3| Ground level o : w 20 4D 60 0 100 20 4G 6D GR 5A 51 Cl
0.0 | Fill 76 -
Sandy Gravel, Some \
Silt, Trace Clay 1]ss 12 | L N ° 42 30 18 10
Sanitary Land Fiil, [/} 2088 | 7
Metal, Glass, and Wood T 135 11 74
73.2| Debris
3.TT OUrganic Clay, Trace | /~1 4 |ss k} W=}26%
72.47{ of Sand, Firm -/,’
3.9 Fill, Sandy Gravel, Y 5 |88 |30 72 Pt o 63 27 (10)
71.5| Trace Silt, Trace Clay = Ts5 115 el
4.8| Clay, Very Stiif / S < +* 100
/ 70 I\
7 188 10
% s K -} 100
Vs / <
. yd
. %1 8 185 (22 S— 1
,ﬁ;,g Glacial TiI], Hard 57! 68 ==t
8.5| Refusal to Auger eg
Probable Bedrock
End of Borehole

- 20
- ‘ ' +3, x5 : Numbers refor to 1545 (4] STRAIN AT FAILURE
. Sensitivity . 10




v Ttansporizhon snd
Communications

R

Onlarc HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS QFFICE-501L MECHANICS SECTION
RECORD OF BOREHOLE No 314 METRIC
WP 134-74-0} LOCATION __COORDS: N & BY0 463.0; 233 727.6 ORIGINATED BY _ BRL
oisT__8 Hwy 14 BOREHOLE TYPE__ Hollow Stem Augers and Come Test — COMPILED BY __BRL
DATUM _Geodetic DATE ___79 05 09 CHECKED BY %' 5
M o« w  [DYNAMIC CONE PENETRATION "
SOIJL PROFILE SAMPLES u'a“E S RESISTANCE PLOT PLASTIC m‘lgmi i'.i‘.’:" ‘:5 REMARKS
= w201 @ 20 40 60 80 0o '™ CONTENT zZZ A
O | w = P 1 1 1 L 1 Wp W W, = 3
ELEV DESCRIPTION Ela| w2 %g O |SHEAR STRENGTH kpa —_———— D%F(T':IIEU%%EN
= IFTI = > < =5 [
DEPTH ISl -1 > O X | O UNCONFINED + FIELD VANE . Y :
g1z 3 gu & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT {%) {%)
77.4 |Ground Surface hid - i 20 4D 60 BY 1p0 20 49 6D GR SA 51 Cl
0.0 | Fill ¢
Sandy Gravel, Some
5.8 5$i1t, Trace Clay 1188 | 14 '=!_—-’
s — - — = — 76 ol——
1.6 | clayey Silt, Some Sand 21658 6
L S 3]8s 5
Sanitary Land Fill e =
73.6 | & g
v 3B T sandy cravel to 5 |55 | 66 ]
Gravellv Sand, Trace >
5ilt, Trace Clay 6|88 Bl (
72 L
70.8 7tss [ 53 !\> IR
6.6 | Clay, Very Stiff L 100
L A
/ 70 1 -
Blss | 9 ! &
68.8 & 100
K] Glacial Tili, Hard Wi
68,1 8485 00/ 0.09:!:! 68 e —t—— 00/, 28m
9.3 | Refusal to Auger 7
Preobable Bedrock
End of Borehole
RECORD OF BOREHOLE No 320 METRIC
w P 134-74-01 LOCATION __COORDS: N 4 B0 497.5; E 233 719.8 , ORIGINATED By BRL
DIST B HWY 14 BOREHOLE TYPE - Hollow Stem Auger and Cone Test COMPILED BY _ BRL
DATUM ___Geodetic DATE 79 05 09 CHECKED 8Y __- >
SOIL FROFILE ] sameLs | 1w ?;NAMIC CONE PENETRATION . .
SISTANCE  PLOT NATURAL o .
52| § B e uotne UmP) £ | RemaRks
b w | 2O @ 20 40 60 80 100 Z- &
0w b - - ] ] L ) i Wp w W, 33
ELEV RIPT gld{wl 3 %g § |[SHEAR STRENGTH ypa —_— Ot GRAIN SIZE
DEPTH DESCRIPTION eI 85| & |o unconmneo ¢ FIELD VANE [ ree content (%) 7 DISTR'?U"ON
g1z , | &Y & e QUICK TRIAXIAL X LAB VANE . {*%)
76.0 | Ground Surface Vi - st 2 A [4 GR SA 51 CL
0.0 Fill
841ty Clay, Some Sand —%_ o
10ss |4 ~ 0 28 47 25
: Organic Clay, Firm 2 |ss 3 74 I/ o
(73,51 _ _ __ _ _ _ _VN\I3(s5 |7
73.0 | Gravelly Sand, S, Sil¢
3.0 | Heterogeneous Mixture |¢-'H & |S§ {32 ‘-"‘--7 130/4.23m
Clayey Siits, Sand
and Gravel (Glacial po {88 o6 72 — o1t
Ti11), Hard 6155 1507710.10m 50 /4. 24m
70
, 7 |88 {50/ |0.13:
68.6
« 7.4 | Refusal to Auger
Probable Bedrock
End of Borehole

20
+3, % Numbers refer to 154 5 (%) STRAIN AT FAILURE
Sensitivity 10 :
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VvOID RATIO €

2.2

vOiD RATIO €

VOID RATIO -PRESSURE CURVES
WP 134 -74- 01 |

1.8 1.28
BH. 4 BH. 8
l SAMPLE 8 SAMPLE 6
1.7 Ao 41671k DEPTH 6.3m 1.24 DEPTH 5.8m
u ELEV. 69.6m phtllb7.1kPa | [ELEV. 70.2m
Eo:1/606 Pc=278.0kRal wy = 67% W = 72%
Lep— It | s pao 1.20 } . 930
L] Wp= 24°% Co= I Wp= 23 %
r i L W = 56% __’"—": T W oz 46 %
] | [Cc = 1.32 © a St Cc = 0.39
> < 116 PeE 383 ]$ WPo
5 #
—
1.4 \ L 12 L
\ \
o \ 2 A
1.3 5 - ,‘ g 1.08 N -
~ M
T ~ \
\\ . \\.
1.2 ~J ]Od ‘\ \
\"'-s
TN ol |
1 1.00
. 0.96
o 100 1000 10 100 1000
PRESSURE kPa PRESSURE kPa
24 B.H 10 1.00 T
, SAMPLE 3 ' SAMPLE 4
Po 67“'P0 DEPTH 6, bm o 95 DEPTH 5.6m
Pc=220.5Kpa| ELEV- 8.3m 1L ELEV. 69.9m
'201204_§ | _L. WL = 72 % €o0:0.904 PD;' 82 kPp WL 2 69.0%
2.0 * wp = 23 % 0.90 -—dg3 T i Wp = 23.5 %
W = 65 % MuRs W =43.0%
; Cc = 1.45 ) Cc = 0.268
. 0.85 P
\ 0. \\2“?95“’“
\ 2 N
6 \ x 0,80}~ ~ N
[a) >~ \L
5 L \
> 0.75 9
o | ~o \
~+ =
S \\ ~1 \
1.2 B B . \ 0.70 =t
-t L -__k
1.0 0.65
0.8 :
10 100 1000 0. 61% 100 1000
PRESSURE kPa PRESSURE kPa

FIG. 5




VOID RATIO e

VOID RATIO e

VOID RATIO -PRESSURE CURVES
WP 134 -74- 01

1.6
e_:_l“.,§_f§_ 188 KPao BH 98
"'.""'---...‘l____h SAMPLE b
1.5 [ DEPTH 7.1m
\- ELEV 68.4m
\\ WL =71.5%
1.8 3y Wp 222.5 %
pF435 kPa W =50.0 %
Ce= 1.26
13 - \
1.8
S \
S
~
™~
1. T
M
4.
1.0 o
[~
.
0.9 o . S
0.8
10 100 1000
PRESSURE kPa
202
B.H. 99
SAMPLE 6
2.0 DEPTH 7.1m
ELEV. 68.4m
- 88 Upg| |WL = €1.5%
1.8 TWp = 22.5%
€o: 11647 Pc =260 kfa | W ¢ ?Oég%
= T T Ce = L.
1:6 R ““i- = l
| f
|
1.4
1.2
1.0 T
— ] . \N
. ‘_“"“-
-_— __“_"“‘
0.8
0.6
10 100 1000

PRESSURE kPa

FIG. 6

VOID RATIO €

VOID RATIO €

2.

Pt
BH 99
Adl:82 KPa | |SAMPLE 4
5 DEPTH 5.6m
e.-2.085 ELEV. 69.9m
L2 —— 4 11 r Pc=260kPa W, = 70.5 %/a
= 1 Wp:22.5 %
W =70.0%
CC = 220
\|
1
4 \
[ - \
T
= __‘_‘h_X!
8! 100 1000
PRESSURE kPa
BH.
SAMPLE
DEPTH
ELEV.
Wy
Wp =
“ﬂ |
Cec =
0.1 I e
PRESSURE



(uoijsod aniseyod) 17|

VIDV1O

HONVYE SIDIANIS ONI¥IINIONT
oLBWIO

10-7/-VE€L d M SUCIEDILNLLILION .
pue uoneupodsuesy @
L SN 9I4 1dVHD ALIDILSV1d 10 Ansiugy
%% JIW1Y1  gINDi
o 06 08 0L 09 0¢
10
[a%
IY!\
A
.r.\\/ HO HW
RS
0z
TO0EWAS | 31dWVS He \
-l
AN3IO I x
12 m
o
2
(0}
z
o
=
12 2
oy
HD
0s
\
09

1Z-§744.9§L 920




1ML TVIDVIO : e

10-7/-VEL d M Eﬂmwmwﬁwﬂﬂ% @
5 ON O13 NOILNGIYLSIa 3ZIS NIVIO "o Knsuany

QINivl3d

(1omecw] ] NOIIYNDISIAQ 3JAIIS AYLSINIW

INFD¥3d

LYZWE W % Fh K v 80 9i 02 O0F Ov 0§09 oal Ovt 0Oz QiZz O OF OZ ol s ¢ € 2 |
00l °
o6 — ot
[THO43q| BN TNNY IO
>
o8 A,V» \ﬁ L o2
O . ]
oL Q ot
e H
Gy
1| Lt
09 o ov pd
108WAS | 31dWvs| Hs 7| S =
AN3931 mrm ﬂ z
0% ; = os
,; ......N w W
A
or % o9 ©
of oL
._.—,- ___n m_ﬂ_._m“x au
oz os
o1 06
1
i]
esﬂ,& oS wwgor | wwz'Ey — Wy w00z wripsg weiszy w05z w901 wrgg [T ] oot
ww (g9 WW§E ww (6] wwgg wwQE 'z wu g| | wrgo9 witnOg umpgl wrigy o5 Oy Of 02 (o]} s ¢ £ F4 |
(203w ) NOILYNDISAAG 3JAIIS AYLISINIW SHILINOUOIW NI 32IS NITHO
asiroy I suly 951003 | WNIpa W { auiy 1S % AV1D
1IAVAEO QNVS

W3L1SAS NOILVYDIEISSYID 1I0S  d3I4dINN

W 2l 8L




EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STANDARD PENETRAT!OMN TEST [SPT) N VALUE IS THE NUMBER OF 81OWS REGUIRED TO CAUSE A STANDARD Slmm O.D SPLIT BARREL
SANMPLER TO PENETRATE O 3m iNTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS Of 63.5kg, “ALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATICN
ACHIEVED. AVERAGE N VALUE {5 DENOTED THuS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL 5TEEL POINT [ 5lmm O.D 60° CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ $IZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOREACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

$OILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

[ cy tkra)

G- 12 12 - 25 25-50 50 -

100

100 - 200 =200

DENSENESS: COHESIONLESS SO#i5 ARE DESCTRIBED ON

VERY SOFT SOFT FIRM

STIFF

VERY STIFF

HARD

THE BASIS ©OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

[N (BLOWS /0.3 m}

0-35 5-10 G- 30 3G -

50

=50

VERY LOOSF LOOSE COMPACT

DENSE

VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / QR STRENGTH.

RECOVERY:

MODIFIEC RECOVERY:

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

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OFf THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, I5:

[ rap (%) 0 -25 25- 50 50-75 75 - 90 90 - 100
VERY POOR| POOR FALR GOOD | EXCELIENT
ICINTING AND BEDDING:
SPACING 50mm 50 - 300mmj 0.3m - Im Im - 3m >3m
JOINTING  |VERY CLOSE|  CLOSE | MOD. CLOSE|  WiDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  |VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOOIt

S S SPUT SPOON TP THINWALL PISTON m, kpa™?

W5  WASH SAMPLE 0S5 OSTERBERG SAMPLE Ce 1

S T SIOTTED TUBE SAMPLE R € ROCK CORE Cs 1

B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY o !

€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mi/s

T W THINWALL OFEN F S FOIL SAMPLE H m

1, )

STRESS AND STRAIN U o

Y, keo PORE WATER PRESSURE oy, ko

f ) PORE PRESSURE RATIO o kPo

o kpPa TOTAL NORMAL STRESS ki kPa

o’ kpa EFFECTIVE NORMAL STRESS <’ kpo

T kpa SHEAR STRESS : -

o, .5 . kPo PRINCIPAL STRESSES <, kpa

€ % LINEAR STRAIN by -*

€ .6, €, % PRINCIPAL STRAINS A kpa

E ko MODULUS OF LINEAR DEFORMATION T, kpo

G kpa MODULUS OF SHEAR DEFCRMATION 5 ]

n 1 COEFFICIENT OF FRICTION !

PHYSICAL PROPERTIES OFf S0IL

P kg/m' DENSHTY OF SOLID PARTICLES e 1% vOID RATIO

Ys kN/md  UNST WEIGHT OF 50D PARTICLES n 1,%  POROSITY

2, kg/m® DENSITY OF WATER w 1,4  WATER CONTENT

Y kN/m UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION

P kg/m’ DENSITY OF SOIL w, 4 LIQUID LIMIT

Y kN/oP UNIT WEIGHT OF 501U e % PLASTEC LIMLT

.‘é kg/m® DENSITY OF DRY $OiL Wy % SHRINKAGE LIMiT

73 kn/m® UNIT WEIGHT OF DRY SOIL i % PLASTICITY INDEX = % - Wp

Bat kg/m? DENSITY OF SATURATED SOIL W 1 LIGUIDITY INDEX ¢ wl' *p

Yoot kn/m' UNIT WEIGHT OF SATURATED 5OIL P - w

P’ kg/md DENSITY OF SUBMERGED SOIL Ie 1 CONSISTENCY INDEX: i'P

Y’ kN/m® UNIT WEIGHT OF SUBMERGED 50IL 1,% VOID RATIC IN LOOSEST STATE

COEFFIC'ENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OFf SECONDARY COMSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE QVERBURDEN 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 STRENGTH
cU
r

SENSITIVITY =

VOID RATIO IN DENSEST STATE
€@

e
DENSITY INDEX s-ROEZ
D Cmax - ®min

o mm  GRAIN DIAMETER

D, mm  n PERCENY - DIAMETER
=T UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q 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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i =
100 : & 100
I = S—— - 1 ur
90 PROPOSED GRALn s BAY OF QUINTE ; T rm—— I 20
e e T i e ———— ] o
s L : e S 20
T et _ Wi 757 7903 i _ . alr [
710 ‘w’; k- —— — = ey e e W — e e e e e e S e = — X i natsiie v R F =i — 70
o a =S _.._.-_:_,-—.JI T R OVERBURDEN ; — — —F T T T R T
! D 3 50
R P— A — e ——y S = 2. -
so R el ks IR} [ LIMESTONE 7 50
BEDROCK o
<
: : : 3 3 .
g : & i
20 8 — 30
& PROFILE - PROPOSED HWY 14 UNE E’
SCALE
HOR 30m 15 ¢ Bm
VERT 20m 10 O 20m | LEGEND
BORE HOLE LOCATION BORE HOLE LOCATION v COVOF HASTIN #— Bore Hole
CO- ORDINATES CC- ORDINATES oo “TWP AF SID|
_No ELEVATION NORTH EAST No JELEVATION NORTH ] EAST ER] gg \_‘_%_ _ Jn_“i 3 SIDNEY -@- Dynomic Cone Penetration Test [Cone)
1 77.1 |4 889 389.0| 233 952.5 tra | 75.2 |4 889 9820l 233 835.7 £DWARD f?z\ PaLER B O 4 Bora Hole & Cone
- 2 75.1 |4889 410.0] 233 947.5 113A] 75.2 |4 889 989.01 233 852.4 Y ) :
4 75.9 |4 890 383.5 233 756.0 114 | 75.2 |4889 9844233 810.6 ™ SIDUEY " N Blows/0.3m {S1d PenTest, 475 J/ blow]
s 76.4 4890 456.0| 233 711.0 115 | 74.7 |4 889 908.7 233 B43.S e =] z .
7 75.9 |4890315.0{233 7406 117 | 74.7 |4 889 824.5 232 862.0 2 2y - ] CONE Blows/0.3m [60" Cone, 475 1/ blow )
bATE OF 8 76.0 14890 387.01 223 717.3 117A] 74.7 |4 889 824.0} 233 855.0 AMELIASS L i 4= WL ot time o} investigotion
mevesicanonl | 19 74.9 (4890 291.0} 2337806 V18 | 74.7 |4 889 B21.5) 233 848.4 SITE N
1977 058 06 3| 14 74.9 |4890249.2] 233 787 118A| 74.7 |4 889 817.5[,233 851.3 ;
16 74.9 |4 890 324.0( 233 785.5 119 | 74.7 {4889 742.0/233 880.8 . P2 |
17 74.% |4 889 913.0] 233828.2 120 | 74.7 .[4 889 738.5| 233 364.5 Q ;! City
20 74.9 {4889 655.2| 233 8882 121 74.7 |4 889 659.0) 233 899.3 fvl 2 T
21 74.% |4 889 819.5] 233 876.1 122 | 747 |4889 656.0}{233 886.5 . i3 z “
22 | 74.9 |4 889 449.7| 233 936.0 1224] 74.7 |4 889 s54.61 233 880.8 iR [ Bellevitie
23 74.9 |4 889 487.1| 233 920.2 124 | 752 |4889 581.0{ 253 903.0 H
124 74.9 (4 889 569.2] 233 913.0 1244| 75.2 |4889 584.5(233 898.4 KEYSCAPLELAN
28 75.5 (4890 370.01233 738.7 125 | 752 |4 889 ave, o' 233 938.5 “HmO5 0 Tkm
- 99 75.2 (4 B90 368.0f 233 748.5 127 | 75.2 |4889 429 3_‘233 94£.0 ] —=NOTE=
10Q 77.5 4 389 923.0( 233 793.3 128 75.2 4 B69 437.3] 233 935.0 The boundaries between soil strota have bean sstablished
101 76.2 |4890 344.2| 233 715.4 129 75.2 A 889 422.0f 233 974.5 only ot Bore Hole locotions. Between Bore Holes the
102 746.3 |4 890 287012337100 302 74.2 4 B90Q 406.0) 23] 748 .0 boundories ara assumed from geoclogical evidence.
103 | 74.7 |4 890 324.2| 233 759.0 304 | 76.7 4890 415.0[1233 722.3
104 | 75.2 |4890260.0f 233 803.8 306 | 75.9 |ase0 414.4233 712.7
105 | 74.7 |4890 295.7] 233 757.0 309 | 76.1 |d4890 429.2,233 7118 Z
106 | 76.3 |4 890 293.5[ 233 7435 310 | 76.3 |4 890 445.51 233 715.8 g
107 | 74.7 4890 239.5] 233 768.0 214 | 77.4 |4 890 463.0}i233 727.8 >
108 | 74.7 |4890237.0f 233 757.0 320 | 76.0 |4 890 497.5(233 71%.8 “ I GATE [EY DESCRIFTION
109 | 74.7 |4890 156.5 233 786.5
- 1o | 7e.7 |aavo 1sen| 2337750 Geocras Mo 31C 133
V1 f 74.7 |4890074.5] 233 806.0 Hwy N;a:u‘i LINE 'E'j] A YRR TEET]
SUEMD CHECKED! ‘M| DAT -
112 | 74.7 |48%0071.0f 233 792.2 REF No. STRUCTURAL DWG 28 -28 -1 - 1979 01 beaw R S Jonecrep A [ e WG 13474CTA
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ASSUMED SUBSOIL PROPERTIES
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k Pa kKN/m3 | kN/m3
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. .
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