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Foundation Investigation Report Addendum
For
W.P, 54-82-05, Site 24-81-181
Hwy. 401 Underpass at First Line East
Hwy.401, Distriet 6, Toronto

INTRODUCTION

This addendum summarizes the results of additional foundation
investigations required at this site as a result of a revision in the
horizontal alignment of First Line East Road. It is intended to supplement
the Foundation Investigation Report prepared for this project by

Dominion S0il Investigation Inc.

The fieldwork for the addendum was conducted between 85 03 13 and 85 03 15
utilizing a continuous flight auger machine equipped with 82 mm I.D,
hollow-stem augers, N casing and a B core barrel.

This work consisted of 5 sampled boreholes.

SUBSURFACE CONDITIONS
The Record of Borehole Sheets (Appendix B.H. #101 to B.H, #105) illustrate

the conditions at the borehole locations. The locations and elevations of
the boreholes and stratigraphical profiles based on the borehole data have

been added to Drawing No. 548205-A&B

At the locations of the boreholes completed for this addendum, up

to 2.9 m of silty clay till overlies the shale bedrock., Refer to the
original Foundation Investigation Report for a typical description of the
silty clay till, For a description of the rock core samples from the

addendum boreholes, refer to Table l~Addendum (Appendix).



DISCUSSION AND RECOMMENDATIONS

It is our understanding that the existing bridge which carries
First Line East (Kennedy Road) over Hwy. 401 will be replaced by a
5 span structure located near the centreline of the existing structure,

and some 20 m west of the alignment originally proposed.

STRUCTURE FOUNDATIONS

The recommendations in the original Foundation Investigation and

Design Report are, in general, applicable to this Addendum.

However, for clarification the following foundation recommendations

are applicable..

1) The following design values are recommended for spread footings

founded at the elevations indicated in Table 2-Addendum.

(0.H.B.D.C. Method)
-~ Factored Bearing Capacity at U.L.S. = 850 kPa
. = Bearing Capacity at S$.L.S. Type II = 500 kPa

It is noted that these design values are unchanged from those

provided in the original Foundation Investigation and Design Report.

TABLE 2 - ADDENDUM

Highest Recommended

Footing Location Footing Elevation
left right
South Abutment Sta. 9 + g91.5 189.5 189.5
Pier 1 Sta. 9 + 926.5 189.0 v 190.0
Pier 2 Sta. 9 4+ 965.5 188.0 190.0
Pier 3 Sta. 10 + 000.0 188.0 189.0
Pier 4 Sta. 10 + 031.0 189.0 189.5
North Abutment Sta. 10 4+ 065.0 188.0 189.5

Where required the footings may be stepped or the excavation may

be built-up to the designed underside of the footing with mass concrete.



2) It is recommended that the bases of all footing
excavations should be protected by a minimum of 150 mm
of mass concrete within 6 hours of exposure. This can
be accomplished by cleaning up the excavation immediately

before pouring the mass concrete,

The fieldwork for this addendum was carried out under the supervision

of Mr. H. Sturm, Project Foundations Engineer.

The addendum was written by Mr. D, Dundas, Foundations Engineer, and

reviewed by Mr. M. Devata, Chief Foundations Engineer (East).

The drilling equipment was owned and operated by Atcost Soil Drilling

Inc.

DA e,

D. H. Dundas, P. Eng.
Foundations Engineer

M. Devata, P. Eng.
Chief Foundations Engineer
(East)
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TABLE 1 ADDENDUM -

DESCRIPTION OF ROCK CORE - W.P. s54-32-05

CORE DESCRIPTION

BOREHOLE
NUMBER | pepTH % CR* |%RQD*| DEPTH (m) DESCRIPTION
101 3.58 50 0 3.58 - 4.34 |- Shale (70%), red, highly weathered, high core loss with
3.78 82 14 limestone (30%), green, moderately weathered
4,34 - 4.90 Shale (95%), red, slightly weathered, closely spaced
joints, with siltstone (5%), green, unweathered
102 3.43 80 0 3.43 - 3,68 Shale, highly weathered
5.68 100 24 3.68 - 4.22 Shale (80%), red, moderately weathered, closely spaced
joints, with limestone (20%), green to light grey
4,22 - 4.98 Shale (100%), red, unweathered, medium spaced joints
103 3.58 S0 41 3.58 - 5,54 Shale (60%), red, slightly weathered becoming unweathered,
' 5.18 100 0 closely spaced joints, with limestone (40%), green and
light grey, unweathered, closely spaced joints
104 2.08 100 0 2.08 - 2.59 Shale (95%), red, highly weathered to clayey with limestone
2.59 75 0 (5%), slightly weathered
3.89 20 52 2.59 - 3.81 Shale (100%), red, moderately weathered, very closely
spaced joints ‘
3.81 - 4.67 Limestone (80%), light grey to green, unweathered, closely
spaced joints with shale (20%), slightly weathered
105 1.80 100 15 1.80 - 2.79 Shale (100%), red, highly to mederately weathered, very
2,84 77 31 _ closely spaced joints :
2,79 - 3.84 Limestone (80%), light green, unweathered, closely spaced
joints with shale (20%), red, unweathered
# CR= CORE RECOVERY ; RQD = ROCK QUALITY DESIGNATION



EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST [SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3 INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED, AVERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TESY: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Simm O.D. 50° CONE ANGLE ) DRIVEN 8Y 475 §
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

50ILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

DENSENESS:

I ¢, tkra) 0-12 12 - 25 25-50 | S50-100 | 100 -200] =200
VERY SOFrY SOFT FIRM STIFF VERY STIFF HARD
S5 COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
|N(BLOWS/0‘3m) 0-5 5-10 10 - 30 30 - 50 >50
VERY LOOSE LOOSE COMPACT DENSE VERY DENSE

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

Y 0 -25 25-50 | 50 -75 75 - 90 90 - 100
VERY POOR|  POOR FAIR GOOD | EXCELLENT
JOINTING AND BEDDING:
SPACING 50mm 50 - 300mmli 0.3m = 1m | T - 3m =3m
JOINTING  |VERY CLOSE| CLOSE | MOD.CLOSE]  WIDE | VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

RECOVERY:

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

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

THE ROCK QUALITY DESIGNATION (R Q D), FOR MODIFIED RECOVERY, 15:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

$5 SPLIT SPOON TP THINWALL PISTON m,, kea™!
WS  WASH SAMPLE 05 OSTERBERG SAMPLE <, 1
§ T SLOTTED TUBE SAMPLE R C ROCK CORE Cy 1
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cy !
€5 CHUNK SAMPLE PM TW ADVANCED MANUALLY ¢y mé/s
T W THINWALL OPEN F § FOIL SAMPLE H m
T, }
STRESS AND STRAIN u v,
Uy, kPa PORE WATER PRESSURE o)y ko
fy 1 PORE PRESSURE RATIO o kP
a kpo TOTAL NORMAL STRESS T, kea
o' kea EFFECTIVE NORMAL STRESS ¢! kPa
T kra SHEAR STRESS 3 -
o .0 ko PRINCIPAL STRESSES < kba
€ % LINEAR STRAIN Py -
€, 16, &, % PRINCIPAL STRAINS % kpa
3 kPa  MODULUS OF LINEAR DEFORMATION T, kfo
G kea MODULUS OF SHEAR DEFORMATION 5 1
I | COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
A, kg/m® DENSITY OF SOLID PARTICLES e 1,% VOID RATIO
?; kN/m®  UNIT WEIGHT OF SOLID PARTICLES 1.%  POROSITY
P, kg/m’ DENSITY OF WATER w  1.%  WATER CONTENT
Y,  kN/m® UNIT WEIGHT OF WATER S, %  DEGREE OF SATURATION
P kg/m3 DENSITY OF 501t W, % LQUID LIMIT
Y kN/e® uNIT WEIGHT OF SOIL we % PLASTIC LIMIT
A kg/m® DENSITY OF DRY $OIL wg % SHRINKAGE LiMiT
/ kN/m® UNIT WEIGHT OF DRY SOIL I % PLASTICITY INDEX = W, - Wp
By kg/m® DENSITY OF SATURATED SOf ), 1 UGUIDITY INDEXS ‘”." e
Yogt  KN/M® UNIT WEIGHT CF SATURATED SOIL P = w
P kg/md DENSITY OF SUBMERGED SOIL e | CONSISTENCY INDEX: LIP
7' kN/m® UNIT WEIGHT OF SUBMERGED 501 e 1,%-  VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE QOVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COMESION INTERCEPT
EFEECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH
©
u

SENSITIVITY = e

€min 1,%  VOID RATIO IN DEeNSEST SJATE
o ! DENSITY INDEX =?ﬁm
D men  GRAIN DIAMETER

D, mm n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
a4 m/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

P HYDRAULIC: GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kw/m® SEEPAGE FORCE
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RECORD OF BOREHOLE No 101

METRIC

OFFICE REPORL ON SOH EXPLORATION

WP 348205 LOCATION Co-Ords N 4832 601.8; E 291 235.,2 ORIGINATED BY  IW
(p1:3 ] Hwy____ 401 BOREHOLE TYPE __ Hollow Stem Auger; B Core COMPIED BY __ HS
DATUM .. Geodetlc DATE 85 03 13 CHECKED BY bp
: M a w JDYNAMIC CONE PENETRATION
S0OIL PROFILE SAMPLES “._"V‘i a‘ RESISTANCE PLOT HASTIC .:Aoy;gm! - M; REMARKS
e $8| % 20 40 60 8p 100 |UMT  conTent uwT g SO
] o« g %‘_—_ z i |k f h i Wp W W, ;,; o & %
LEV Elglw|2 5| & [SHEAR STRENGTH R RAIN S
S5kl DESCRIPTION NHEE Sg % o unconmmeo o+ meowane| T 0 | oisTRisuTion
g2 5 | &Y | & | Quck TRIAXAL  x LAB VANE %) : {"%)
192.4 Ground Surface id * w GR SA 51 CL
a. .
Silty Clay (Till) .’ ¥
trace sand Ao
trace gravel ARy
very stiff to hard
1 88 21 191
2] 88 70 +
=
¥ 190
2
L 3] ss {114
’
4
189.1 y
Z.9 sed k 189
edros 4] ss {129
Shale
Rec
5] RC %50
wegthered 188
Rec
sound 6{ RC w2
187.1

4,
End of Borehole

+3, x5 Num\bur& refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 102 METRIC
WP 54-82-05 LOCATION Co-Ords: N 4 832 619.0; E 291 213.6 ORIGINATED gy _ IV
oISt 6. nwy, 401 BOREMOLE TYPE __ Hollow Stem, B Core COMPILED BY __ HS
DATUM Geodetie DATE 85 03 14 CHECKED gy D0
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192.3 Ground Surface “" - - GR 5A 51 CL
Silty Clay (Till) _’_}
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1
//'
]
v
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"L
7
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s,
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8 5| e |
Ll
&
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TS Rec
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T ,
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V&
187.4 L
5.0
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INTRODUCTION

Dominion Soil Investigation Inc., Consulting Geotechnical Engineers,

were retained by the Ontario Ministry of Transportation and Communications
to conduct a foundation investigation at the site of a proposed bridge
replacement at Highway 401 and First Line East (Kennedy Road) inter-
section in Mississauga, Ontario. Authorization to carry out the work
was received from Mr. M.S. Devata, Senior Foundations Engineer, Pavement

and Foundation Design Section of the Ministry.

The purpose of the investigation was to determine the subsoil conditions
at the site; to define the engineering properties of the substrata; to
make recommendations pertaining to the design of the foundations of the

proposed structure and to comment on the anticipated construction conditions.

The field work was carried out during the period of August 29 to September
7, 1983, and consisted of drilling twelve boreholes to depths ranging
between 1.6 and 8.5 m.  The location of the boreholes are shown on
Drawing No. 548205-A and the subsurface conditions encountered are

presented on the Record of Borehole Sheets.

nov/bo.
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SUMMARIZED SUBSOIL CONDITIONS

The boreholes that were drilled through the shoulder of the existing
road encountered up to 6 m of fi11. Below the fi11 and/or topsoil

the subsoil generally consists of silty clay till changing to 'till-
shale' complex and is underlain by a reddish highly weathered bedrock

at relatively shallow depths.

Details of the subsurface conditions encountered in the boreholes are
given on the individual Record of Boreholes, and inferred subsoil pro-

files are presented on Drawing No. 548205-A.

The relevant index and engineering properties of the principal strata

are briefly discussed in the following paragraphs.

Fill
Boreholes 5 and 6 were drilled from the median of Highway 401 and
encountered below an asphalt and concrete layer, granular fill ex-

tending to about 0.8 m below the ground surface.

Boreholes 1, 3, 7, 9 and 11 were drilled through the shoulder of the
existing Kennedy Road embankment and encountered fill extending 3.0
(B.H. 11) to 6.1 m (B.H. 3) below the ground surface. The composition
of the fi11 generally consists of silty clay with some sand and gravel
and is similar in composition to the indigenous till. The grain size
distribution of a sample from the fill is presented on Figure 1

indicating 5% gravel, 56% sand, 25% silt and 14% clay size particles.
Y A
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The following index properties were measured in the laboratory:

Liquid Limit 25 - 35%
Plastic Limit 11 - 15%
Plasticity Index 14 - 20

Moisture Content 13 - 21%

These values are characteristics of clayey soils of low plasticity.

Pockets or zones of organic material were also found included in the fill.

From 'N'-values ranging between 5 and 32 blows/0.3 m the fill is

considered to be firm to hard and unevenly compacted.

Organic Silty Clay

Underlying the embankment fill in Boreholes 1, 7 and 9 a 0.4 to 0.7 m
thick organic silty clay layer was encountered. Due to the organic
content this material could be expected to be relatively weak and
compressible but the recorded Standard Penetration Indices of 21 and 38
and the relatively low moisture contents of 22%, indicate that the
material has already been considerably compressed under the weight of

the embankment fill.

Silty Clay Till .

The natural subsoil below the fill or a thin veneer of topsoil is a
reddish brown silty clay till. The til1l is a well graded mixture of
a wide range of particle sizes and as shown on Figure 2, it consists
of 6 to 9% gravel, 35 to 38% sand, 38 to 40% silt and 13 to 21% clay

size particles.

u--/-o.
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An Atterberg Test gave the following values:

Liquid Limit 25%
Plastic Limit 15%
Plasticity Index 10
Moisture Content 13 to 16%

These values indicate clayey soils of low plasticity and the fact that
the natural moisture contents are generally at or below the Plastic Limit
suggests high strength and low compressibility. From 'N'-values of

32 blows/0.3 m and greater, the til1l is considered to be hard.

At the borehole locations the till is generally 1 to 2.5 m thick and
with increasing depth the frequency of shale content in the till
increases. The material at greater depths resembles a highly
weathered shale with pockets of till material. This zone can be best
described as a 'till-shale complex' and is indicated on the borehole
log sheets as zones with "frequent shale fragments". The grain size
distribution of a sample from this material is given in Figure 3,
indicating 12% gravel, 46% sand, 31% silt and 11% clay size particles.
Laboratory tests showed a Liquid Limit of 28 - 34%, Plastic Limit of
15 - 19% with a corresponding plasticity index of 13 - 15 indicating a
clayey soil of Tow plasticity. The measured moisture contents ranged

from 8 -~ 14%.

From 'N'-values of 36 to generally more than 100 blows/0.3 m, the

consistency of the 'till-shale complex' is described as hard. Some

R
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of the boreholes were terminated within this material after penetrating
it a short distance. At the boreholes where this zone was fully
penetrated, it was 0.5 to 2 m thick and was underlain by the shale

bedrock.

Shale Bedrock

The site is located close to the interface of reddish Queenston and
greyish Dundas shale formations and the depth to the surface of the

bedrock in the area is known to be generally shallow.

In the majority of the boreholes shale bedrock was encountered at a
depth of 1.5 to 8.0 m below the ground surface between Elevations 191.1
and 189.2'm. In some of the boreholes, the rock\was penetrated a
short distance by augering and in six of the boreholes NXL size cores
were recovered by diamond drilling. In these boreholes the rock was
penetrated for a vertical distance of 1.9 to 4.0 m. The core recovery
ranged from 86 to 100% and the examination of the recovered samples and
cores indicates that the bedrock within the depths explored, is a
weathered to highly weathered, closely bedded, reddish shale. The
shale, identified as belonging to the Queenston Formation, contains
some grey limestone and frequent greyish shale bands. R.Q.D. values
ranging from 0 to 85% (generally less than 50%) indicate a rock

of generally poor quality.

-.u-/aov
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GROUNDWATER CONDITIONS

The groundwater conditions in the boreholes were observed during the
drilling. After their completion, where feasible, the boreholes were
left open and water levels in the open boreholes were re-checked
approximately three weeks thereafter. The recorded values are presented

on the individual Record of Borehole Sheets.
Based on these observations, it is our opinion that the groundwater

level at the time of the investigation was generally between Elevations

197 and 190 m.

DOMINION SOIL INVESTIGATION INC,



4.0

4.1

Ref. No. 83-8-7 _ -7 - I

DISCUSSION

It is understood that the existing bridge which carries Kennedy Road
over Highway 401 will be replaced by two, approximate1y 11 m wide
and 175 m long structures. The new structures will be located to

the immediate east of the existing bridge which will be demolished.

This investigation has revealed that in general, underlying some fill
or a thin veneer of topsoil, the site is underlain by a hard silty
clay till which attains a high shale.content with increasing depth.
The till-shale complex is underlain by the highly weathered reddish
shale bedrock (Queenston shale) at relatively shallow depths. - The
surface of the bedrock at the borehole locations lies between
Elevations 191.1 and 189.2 m.  The groundwater level at the time of

the investigation was generally between Elevations 190 and 191 m.

Pier Foundations

The undisturbed hard silty clay til1l is suitable to support normal
spread footing foundations for the piers or possibly closed end

abutments and wing walls.

The footings should be extended below the fill, topsoil or organic
stratum and the surficially weathered upper zones of the till. The
recommended foundation levels and corresponding bearing pressures

at each boreho]e location are given in Table I.

lun/uii

DOMINION SOIL INVESTIGATION INC,



Ref. No. 83-8-7 -8 -

TABLE 1

Highest Recommended Recommended Bearing Capacity

Foundation Depth Ultimate Serviceability
B.H. Existing Ground Below the Existing Ground Limit States Limit States Type II
No. Elevation (m) Surface and Elevation (m) kPa kPa
1 196.6 6.3 (190.3) 600 380
6.8 (189.8) 850 500
2 192.6 1.2 (191.4) 600 380
1.8 (190.8) 850 500
3 197.6 7.2 (190.4) 600 380
7.8 (189.8) 850 500
4 191.5 1.3 {190.2) 600 380
1.8 (189.7) . 850 500
5 190.9 1.1 (189.8) 600 380
1.5 (189.4) 850 - 500
6 190.7 1.1 (189.6) 600 380
1.5 (189.2) 850 500
7 197.5 6.9 (190.6) 600 380
7.3 (190.2) 850 500
8 192.0 1.1 (190.9) 600 380
1.6 (190.4) 850 . 500
9 196.3 , 4,9 (191.4) 600 380
5.5 (190.8) 850 500
10 194.7 1.7 (193.0) 600 380
2.3 (192.4) 850 500
1 194.5 3.7 (190.8) 600 380
4.2 {190.3) 850 500
12 193.3 1.8 (191.5) 600 380
2.5 (190,8) 850 500

u'u-/n-o
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Provided that the subsoil is not unduly disturbed during the con-
struction, the total and differential settlements corresponding to

the Serviceability Limit State are expected to be less than 25 and

15 mm, respectively. Under inclined loading conditions, the bearing
capacity at Ultimate Limit State should be reduced in accordance with
Clause 6.7.3.3.5 of the Ontarioc Highway Bridge Design Code, 1979 (OHBDC).
For the evaluation of the sliding resistance of.the foundations, the
ultimate angle of friction between the underside of the foundations

and the hard silty clay til] can be taken as 26 degrees.

The footings should have a permanent earth cover of 1.2 m for frost
protection. The foundation excavations should be checked and approved
by a geotechnical engineer to ensure that the footings rest on un-

disturbed subsoil or bedrock capable of sustaining the design pressure.

Perched Abutments

Perched abutments could be supported either on shallow spread footings
established within the compacted approach fills or on pile foundations

driven through the fill.

Spread Footings on Fill

In the case that the footings are placed on engineered fill, all top-
soil, organic and other unsuitable materials should be removed to the
surface of the inorganic hard silty clay ti11. The material used

for embankment construction under the footings should be well graded,

DIO/OUO
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clean granular earth fill (Granular 'A' quality) the width of which

at the footing level, should be at least twice the width of the footing
and should increase in width below this level at an angle of 1.5
horizontal in 1 vertical or flatter. The fill should be placed in
shallow 1ifts not exceeding 150 mm in thickness and each 1ift should

be uniformly compacted to at least 100% of its Standard Proctor maximum
dry density. The horizontal distance measured from the edge of the
footing to the face of the embankment slope should not be Tess than

1.5 times the width of the footing, and the footing should also have

sa minimum earth cover of 1.2 m.

For footings meeting the above requirements, the Factored Bearing
Capacity at Ultimate Limit States (qf) is 600 kPa. The Bearing
Capacity at Serviceability Limit States Type Il is 250 kPa. With this

value, the maximum total settlement should be limited to 25 mm.

Pile Foundations

End bearing steel-H or tube piles could be used to support the perched

abutments.

It is estimated that the piles will encounter refusal at or near the
surface of the bedrock, i.e. at about 189.5 m. The piles should be
reinforced at the tips by welding steel plates to the flanges, as per
standard M.T.C. practice, or with hardened rock points to get a good
seating on the bedrock and to avoid damage during driving through
possible obstructions and the dense zones of the fill or the hard

overburden.

uti/aav
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The estimated pile capacities for some common sizes of steel piles
driven to a final set of about 1 blow/1 mm penetration with a hammer
capable to deliver an energy of 40 to 70 thousand Joules/blow are

tabulated below:

ESTIMATED PILE CAPACITY (kN)

Pile Factored Capacity at Capacity at Serviceability
Type Size Ultimate Limit States (Qf) Limit States Type II (QS)
Steel H HP 310 x 110 1400 ' 970
HP 310 x 79 1000 690
HP 250 x 62 750 530
HP 200 x 54 680 445
Steel Pipe 323 x 9.5 900 650
273 x 9.3 750 530

It is recommended that the driving of the piles in the field be controlled

by a recognized pile driving formula such as the Hiley formula. Unbalanced

- horizontal forces should be resisted by battered piles and for frost

protection, the underside of the pile caps should be established at least

1.2 m below finished grade. Because of their superior ability to

penetrate through the hard overburden and highly weathered zones of the
rock, relatively heavy section steel H-piles are believed to be better

suited for this prbject.

DOMINION SOIL INVESTIGATION INC.
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Lateral Earth Pressures

Assuming that free-draining granular material and adequate drainage
is provided behind the abutments and the wing walls (Figure 6.9.6.1
OHBDC), the lateral earth pressure can be calculated by assuming

active earth pressure conditions and using the following equivalent

fluid pressures:

- At Ultimate Limit State: 8 kPa/m
- At Serviceability Limit State Type II: 6.5 kPa/m

The rigid walls of the abutments, however, should be designed to
withstand the at-rest earth pressures which can be evaluated using

the following equivalent fluid pressures:

- At Ultimate Limit State: 10 kPa/m
- At Serviceability Limit States Type II: 8.5 kPa/m

When using the above values, it is assumed that the slope of the

backfill behind the retaining structure is approximately level.

Care should be given to avoid the overcompaction of the backfill and
the use of heavy compaction equipment behind the retaining walls and
abutments. Compaction equipment, for use behind retaining structures,

must be restricted in size as per current MTIC specifications.

Water accumulation in the backfill behind the retaining structures

should be prevented by the use of perforated pipes and weep holes.

n-b/wbu
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Approach Fills

The design of the approach fills will not be limited by the strength
of the foundation materials underlying the site and there are no
stability problems foreseen. A11 the organic and unsuitable soils
must, however, be removed before placing the fill. In the case that
the approach fills are constructed from locally available clean earth

fills, 2 horizontal in 1 vertical side slopes can be used. The slopes

of the embankment should be adequately protected against surface erosion.

In the case of pile supported perched abutments, rockfill or fill con-
taining large gravel or cobble size particles, should not be used in

that part of the embankment through which piles are to be driven.

Construction

There are no soil related construction problems foreseen.

Excavations in the hard til11 will stand unsupported with nearly vertical
faces to a depth of 1.2 m. Where deeper excavations are required,
the face of the excavation should be flattened to 45 degrees to comply -
with the Safety Regulations of the Province. The existing roadway
should be adequately protected during the cbnstruction'by means of

shoring, etc.

Water should not be allowed to accumulate in the excavations and surface

water should be removed by pumping from temporary sumps. Any material

that might be softened by water ponding in the excavation should be
removed by hand before pouring the footings, or a skim coat of concrete

should be placed.
ll'/uw'
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STATEMENT OF LIMITATION

The Statement of Limitation, as quoted in Appendix 'B', is an integral
part of this report.
DOMINION SOIL INVESTIGATION INC.

N L

Z.S. Ozden, P.Eng.
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MODIFIED RECQVERY:

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

" _Appeﬂr;;:i‘&“f'fl\'

N VALUE: THE STANDARD PENETRATION TEST {$PT) N VALUE 15 THE NUMBER OF BIOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN 8Y A HAMMER WITH A MASS OF o3.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE IS DENOTED THUS WN.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A& COMICAL STEEL POINT { Simm O.D. 60° CONE ANGLE ) DRIVEN BY 475
APACT ENERGY ON 'A* SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

COHESIVE SONLS ARE DESCRIBED ON TME BASIS OF THEIR UNDRAINED SHEAR STRENGTH { Cu) AS FOLLOWS:

| ¢, tkPa)

0~ 12

12 - 25 25~ 50 50 - 100

100 ~ 200

200

VERY SOFT

SOFr FIRM STIFF

VERY STIFF

HARD

o-3

510 10~ 30 30 - 50

> 350

VERY 1OOSE

LOOSE COMPACT DENSE

VERY DENSE]

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH,

THE ROCK QUALITY DESIGNATION {R Q D), FOR MODIEIED RECOVERY, 1$:

[ rGDI(X) o-35 25~ 50 50 - 75 75 - 90 90 - 100
VERY POOR]  POOR FATR GOOD | FXCELLENT
JOINTING AND BEDDING :
SPACING 50mm |50 300mm| 0.3m-1m | Im~3m | =3m
1oinnnG  lvewr crosel  ciose Y woo. ciossy  wior VERY WIDE
BEDDING VERY THIN YHIN MEDIUM THICK VERY THICK

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

$5: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
. [N {BLOWS /0.3 m)

RECOVERY: 5SuUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESIED 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 OF THE CORING RUN.

MECHAMICAL PROPERTIES OF SOIL

$ % SPUT SPOON TP THINWALL BISTON m, kpg™!
WS  WASH SAMPLE O35  OSTERBERG . SAMPLE Cc 1
S T SLOTIED TUBE SAMPLE ® C  ROCK CORE g !
B S BUOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cu 1
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY Cv m’ls
T W THINWALL OPEN F 5 FOIL SAMPLE H m
1, |

STRESS AND STRAIN u ,
v, kPo  PORE WATER PRESSURE oy, kfa
5 1 PORE PRESSURE RATIO) o;' ko
o kea TOTAL NORMAL STRESY % kpa
o’ kres EFFECTIVE NORMAL STRESS ¢ kPa
T kro SHEAR STRESS ¢ -
o . ki PRINCIPAL STRESSES , ki
€ % LINEAR STRAIN by -*
.6 % PRINCIPAL STRAINS A Lro
E kro MODULUS OF LINEAR DEFORMATION . kio
G kra MODULUS OF SHEAR DEFORMATION 5’ 1
73 1 COEFFICIENT OF FRICTION

PHYSICAL PROPERTIES OF SO1L

£, kg/m® DENSITY OF SOLID PARTICLES e 1% VOID RATIO
7, kN/m® UNIT WEIGHT OF SOUD PARTICLES s 1,4 POROSITY
£, kg/m® DENSITY OF WATER w L% WATER CONTENT
Yw kN/m’ UNIT WEIGHT OF WATER Sr * ODEGREE OF SATURATION
P ko/m® pENSITY OF sOn w % LoUID LM
Y kn/ed uNIT WEIGHT OF SOIL we % eLASTIC LimiY
A kg/n® DENSITY OF DRY SOIL wg % SHRINKAGE LimiT
Y ke UNIT WEIGHT OF DRY SOIL % PLASTICITY INDEX =W - Wp
By ko/m® DENSITY OF SATURATED SOR W Y LIOUISITY INDEX = “’l' o
Vgt kN/m® UNIT WEIGHT OF SATURATED SOIL P e w
P' kg/m® DENSITY OF SUBMERGED SO e v CONSISTENCY INDEX: ‘“"‘i;“*
D T . JE S P - e o

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TtME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPY
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION

RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

<
SENSITIVITY & L
Tr

eoin L% VOID RATIO IN be:sssr s:m
y 1 DENSITY INDEX =-ém
f+] min GRAIN DIAMETER

D, mm 0 PERCENT - DIAMETER

Cu ' UNIFORMITY COEEFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q  m s RATE OF DISCHARGE

v m/ls  DISCHARGE VELOCHTY

i ) HYDRAULIC: GRADIENT

k mfs  HYDRAULIC CONDUCTIVITY

§ b SEEPAGE FORCE



APPENDTIX'B'
STATEMENT OF LIMITATION

The conclusions and recommendations in this report are based on in-
formation determined at the testhole locations. Subsurface and ground-
water conditions between and beyond the testholes may differ from those
encountered at the testhole locations, and conditions may become apparent
during construction which could not be detected or anticipated at the
time of the site investigations. '

We recommend that we be retained during construction to confirm that the
subsurface conditions throughout the site do not deviate materially from
those encountered in the testholes.

The design recommendations given in this report are applicable only to

the project described in the text and then only if constructed substantially
in accordance with details of alignment and elevations stated in the report.
Since all details of the design may not be known, in our analysis certain
assumptions had to be made. The actual conditions may, however, vary from
those assumed, in which case changes and modifications may be required to
our recommendations. ‘

We recommend, therefore, that we be retained during the final design stage
to review the design drawings and to verify that they are consistent with
our recommendations or the assumptions made in our analysis.

- In cases where these recommendations are not followed, the company's

responsibility is Tlimited to report accurately the information encountered
in the testholes.

The comments given in this report on potential construction problems and
possible methods are intended only for the guidance of the designer.

The number of boreholes may not be sufficient to determine all the factors
that may affect construction methods and costs. The contractors bidding
on this project or undertaking the construction should, therefore, make
their own interpretation of the factual information presented and draw

their own conclusion as to how the subsurface conditions may affect their work.
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Ref. No. 83-8.7
taelosure Koo 1

Ortarip
RECORD OF BOREHOLE No | METRIC
WP 54-82-05 LOCATION CO-ORDS. 4,832,735N; 291,132E ORiGINATED BY _H.C.
pist__ 6 nwy__ A0 BOREHOLE TYPE SOLID STEM AUGER comeen sy __Fol
DATUM GEODETIC DATE 1983.09,01 creckep py _1.P.L.
” Wi JOYNAMIC CONE PENETRATION
$0IL PROFILE SAMPLES 4 5 RESISTANCE  PLOT pasre NAVML g L REMARKS
= 55 B 20 40 60 85 100 [T comtm it} 50
53 ﬁ % DE 2 Ev i l‘. 1 i Wp W wl ;;M;J GRAN& 7
LEV B8l w2 120] 0 |SHEAR STRENGTH [ S N SIZE
Ll DESCRIPTION NEL SIS 152] £ o nconnme o+ piro vane ot y |psTRiBUTION
g1z 1881 £ e cucx rmanat x 1ap vang |WATER CONTEN %) %)
196,6 Ground Level 5 219 | o GR 54 51 Cl
0.0} Gravelly sand
{Road shoulder Fi11)
196.1
0.5 >< 196
Reddish & brown
Sitty c¢lay with some 11551 6
sand & traces of
gravel & cobbles
{Fit1)
195
215817
black & §
3| 85419
erganic 194
445851 9
183
518525
1492
traces of >< 6| S5 2
91,4 organics
521 park ???‘y to black
v. st
Organic silty clay Y ,7 ss 2 W
fd d rootdr
5.8 ] Light grey, hard
Siity clay ti1l with L
some sand lenses 1A
|
‘dB | 5538
J”
) 150
o b i i § Borehole dryl
Reddish, 4 -
frequent Shale Tt o | ss 11084 0,230 ?gncomplet
h89.4 | fragments 2l . .
7.2 nd of Borehole
3 5. Numbers refer to 2
PARe E:nsimhyr 1% %5 {*) STRAIN AT FANLURE
¥
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Ref. No, B3-B-7
Enclosure No, 2

Lt
RECORD OF BOREHOLE No 2 METRIC
WP 54-82-05 LOCATION CO-ORDS. 4,832,746N; 291,149F ORIGINATED BY H.L.
oISt 6 Hwy 401 BOREHOLE TYPE S0LID STEM AUGER AND NXL ROCK CORE compied by Feb.
DATUM GEQDETIC paTE 1983,08.29 cHECKED BY LBl
p”  TOINAMIC COME FENETRATION
504, FROFILE SAMPLES ...__.‘é, | RESISTANCE PLOT nastic WosToy ous ".:.:% REMARKS
sl ] To|38] % [ 20 s e s w0 PO W NIEE| s
ELEY DESCRIPTION =gl w2 %é § [snear STRENGTH | 3 BTN
DEFTH ol B2 = Lo UNCONFINED + FIELD VANE DISTRIBUTH
g|2| " 5 gg % o QUICK TRAKIAL  x LAB vang | WATER CONTENT (%) 4 %]
192.6 Ground Level ot £ bre &R SA St CL
Y-Y15.23 m Topseil X
[
Brown, hard ¢
Silty clay till { 192
$RE
LA
4 1§ 55146
1
4
'
71 55 175/] w | 191
| 5 m
1
?;&;;e-nz shale fragments
Reddish 31 55170/ 0.15m
190 Augering
1899
2.7 % K
Reddish Diamond
Shale, some greyish Z : frilling
shale and 1imestone Re
seams 4 NAL H00%
/ 189
RC
4 00%

NxL 168 Borehole dy
on complet-
jon of
augering.
Wet cave @

N ;‘)5 :; Sept.
83.
187.0 N
5.6 Erd of Borehole

+3, ¥ ¢ Nombers refer to
Sensitivity

0
154-5 [%) STRAIN AT FAILURE
]
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Ref, No, B3-B-7
Enclesure 3

Chrrtaia .
RECORD OF BOREHOLE No 3 METRIC
W 54-82-05 LOCATION CO~DRDS, 4,832,7120; 291,154E ORIGINATED BY __H.C.
pIsT b . HWY 401 BOREHOLE TYPE SOLID STEM AUGER COMPILED BY . E ...
DATUM GEODETIC DATE 1983,09.01 CHECKED Y _LP.L,
A ® w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Hao| & |Resstance rior nasnc S ool T | pemarks
LMY LONTENT  LIMIT e (D
» w |38V 2 40 60 8D W00 2= L
Qe WL o ) Y A 4 d Wi w W, | Sw
ELEY DESCRIPTION S121 8| 2|29 © [sear sTREnGH o | ¥ DsTRIBUTION
DEPTH - | 5138 E |0 UNCONFINED  + FIELD VANE . ' 10N
g1z " Y %8 S 14 ouick TRaxiaL  x 1aB vANE | WATER CONTENT (%) 4 1%}
197.6 Ground Level i ¢ i w20 30 GR 5A 51 CL
0.0 Gravelly sand
197.1 {Road Shoulder Fill)
0.5 197
Brown/reddish/grey
Silty clay with some 14 85111
sand & traces of gravel
{Fi11)
196
21557
o
3§58 195
>< 4185113 o
>< 194
>< § ] 85114 e | 5 B5 25 15
[traces of
organics 193
6 | 85 {32 )
2< 7 |53 |16 192 @
191.5
- yraces of organics 3
some sand Jenses 35 e
T 191
Browniish hard
Sitty clay till 9 384013
55 |39 k4
Frequent shale frag- [{{H 190
menu‘: } 10185 178/ J0.12m o 15 43 32 10
1p8 £ Reddish |4 Borehole dry
8.0} Reddish Shale ?gncfumpTet-
Heathered
189,1 ® A1 |88 1907 10,35 B
8.5 End of Borehole

*

:\' x5 ; Numbars refer to
Sensitivity

]
15 43 (%YSTRAIN AT FALURE
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0
o3, 5 ; Numbers refor to 45 (5] STRAIN AT FANURE
Sansitivity 10

l D dammnisons Enclosure No, 4
l RECORD OF BOREHOLE No 4 METRIC
_ W 54-82-05 LOCATION __ CO-ORDS. 4,832,723N; 291,175 P
ost 5 _mwy_ 40 BOREMOLE TYPE ___ SOLID STEM AUGER AND NXL ROCK CORE COMPILED BY __F.L.
GEDDETIC 1983,08.29 and 1983.09.00 1.P.L.
DATUM DATE CHECKED BY _ooisks..
DYNAMIC CONE PENETRATION
SO1 PROFILE SAMPLES 15, | 5 |Resistance o = ST B
%g ? 20 4o 0 8o wo | Conmey swir | 20 REMARKS
'6 " n = = | fy A f rd Wp W w, | 5S¢ &
. ey DESCRIFTION 28|y |2]25| & [suear stmencin e oa | 3 Sran size
DEPTH Fall - &1 5 |ounconmner & piks vane STRIBUTION
§ z| " 5 g“ T | ouek TrRaxiaL  x LAB vANE WATER CONTENT (%)f 7 %]
191.5 Ground Level & £ @ GR SA 51 CL
l 9-9 9,12 m Topsoi f
A
Reddish } 191
Sty clay tiny )¢
4
I (41 158 | 34
Stiff to ral
Hard X
e '
Hard : 190
Frequent Shale 2 155 { 75/10.10m
2z fragments
o A
3 189.4
0 2.1 71
l z 3156 [ 707)0.10m hugering
w 189
= Reddish
o Shale some greyish Diamond
hid shale and limestone 2t priliing
z
5 seans 4 90%
b~ HXL
g 188
"
i
v
by
[+]
l RC 187
5 100%
NXL
Borehole dry
on complet-
fon of
185.91 ' 186 augering.
l 5.6 tnd of Borehole
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Ref. No. B3-B.7
Enclosure No, 5§

RECORD OF BOREHOLE No 5 METRIC
WP 54-82-05 LOCATION CO-ORDS. 4,832,692N; 291,181E oricaTED By ML
oist 8wy 40 BOREHOLE TYPE SOLID STEM AUGER COMPILED BY __F.L,
DATUM ___ GEODETIC DATE 1983,09,07 CHECKED sy L 1Pk,
PROF AMP & W |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |iiu | 3 |Resistance pior nasric MU ouel LE |
e q% 2 : UMY conrsnt LMY ] = (O EMARKS
w20 20 4D &0 8O W00 Z =
[e) x‘ g Qt z ) J L L i Wp w w‘ oW &
ey ESCRIPTION El8 w| 21851 & [sHear sTReNGTH RO AR 2 | GRAIN S12E
BEBTH o y EIZ 1S IRE| % |ouvconane  » FiEwD vANE rEr content | 7 |OSTRIBUTION
@) & » I EY 2 e ouek TRAxiAL % 148 vang |WA N ENO( “) {%)
190.9 Ground Level 5 219 | @ 0 220 3 GR A I CL
0.0 S‘W
75 mm Asphalt
175 mm Concrete
Sandy gravel
190,17 {Fill)
0.8 190
Reddish, hard 1] 88470 °
Silty c¢lay ti11, with
shale fragments
2 ] 55 150/ 10.12m
m?.a
.8 189
Reddish Shale Augering
some greyish shale and
Timestone seams +
Digmond
Drilling
RC
3 93% 188
NXL
/A
RC
4 86%
AL 187
RC
\ 5 100% 186
NXL
?’}” Borehole dryl
on complet-
> jon of
185.1 /A augering,
5.8 End of Borehoie Z

3, x5 ; Numbers refer 1o
Sensitivity

20
15 -5 [ STRAIN AT FAILURE
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Ref., No, 83-8§-7
Enclosure No, 6

RECORD OF BOREHOLE No 6 METRIC
w P 54-82:05 LOCATION CO-DRDS, 4,832,7034; 291,199¢ ORIGINATED 8Y __H.C.
pisT B Hwy 401 BOREHOLE TYRE SOLID STEM AUGER comenen sy Fbe
DATUM GEQDETIC DATE 1983.08.07 CHECKED BY I.P.A.
i PROFULE SAMP o us DYNAMIC CONE PENETRATION
5 LES Bo | F [RESSTNCE POT 2 fnastc MV ool o E | REMARKS
= $6| = 20 40 &0 80 1go |7 cowrew uww z4
0= 4] & z PR I R O Wp W w | 54 )
= | o
ELEV Elalwi 3|28 O |SHEAR STRENGTH [P GRAIN SIZE
BEPTH DESCRIPTION SJELZ | S 138 & |ounconmmm  « nirw vane oy 7 [|PSTRIBUTION
g1z T 198 £ e cuck thanac  x ias vane |WATER CONTENT (%) (%)
190.7 Ground Level 5 219 | @ GR $A S1 CL
0.0/ 75 mn Asphalt I
17% mm Loncrete Sy
Sandy Gravel fill
189,: {90
0 .
*¥ Reddish, hard #1171 155 | 67
$ilty clay titl, g prped
with shale fragments Borehole dry
on complet-
ion.,
189. 1 s sz 0. 0 b
1.6 End of Borehole

20
43, 5 s Numbors refar o 1505 (%) STRAIN AT FAILURE
Sansitivity 10
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finf, No. BI-8.7
Enclosure No. 7

RECORD OF BOREHOLE No 7

METRIC

WP 54‘-82‘“05 LOCATION CO=0RDS 4,832,663”; 29],2{}3E ORIGINATED BY K.C.
st 5 wwy 0 BOREHOLE TYPE SOLID_STEM AUGER COMPIED BY __E.L.
DATUM GEODETIC GATE 1983.08.30 cHECKED BY _L:Pab.
P 1 SAMPLES o ﬁ DYNAMIC CONE PENETRATION
SO PROFILE u Bol g RESISTANCE PLOY nasmic ke vioum ._.% REMARKS
b o |20 @ 20 40 60 80 100 |WMT conmiv umTi o .
§la L1228 2 fmebeibbd W W W D%
£Ley BESCRIPTION B E w g zg| § SHEAR STRENGTH A — D?Sﬁwr;u?:é&
DEPTH . 131413 ¥ 10 UNCONRINED + FiELD VANE . |
4 13 I I OO0 | £ o cuck TRAmaL  x 1B VANE W“"ﬂ%" CZOONT%TM) r %)
197.5 Ground Level » £V v GR SA 51 CL
0.0 0.1 m Topsoi) 3
Q 197
1185 | 11
196
Sand,
D 21ss |15 o
greyibr?wn/dk%grey
i1ty clay, with some
gravel, traces of >< 3{ss | 8 195 o
organic rswckets
{FiN
4158 5 <)
194
é 3185 117 [
>< 193
6158 |e4 °
7 {ss |40 192 5
191.7
'l
5.4 park grey/black 7
Organic silty clay AT
V.stiff "l 8 |55 |38 b
191.0 191
6.5 Reddish, hard
$i1ty clay till with
traces of organics Borehale dyj
on complet-
Frequent shale frage 9 {ss |126/0.12m o fon
180, ments
v.4 End of Borehole

+

3 5. Numbers refer to
¥ * N
Sunsitivity

20
15 4§ {%} STRAIN AT FAILURE
W
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T fet. No. 837
Gy b Enclosure No, 8
RECORD OF BOREHOLE No 8 METRIC
wp___ 54-82-05 LOCATION C0-ORDS. 4,832,675N; 291,224E oricmatep sy MG
oSt 6wy 401 soRENoLe Type  SOLID STEM AUGER AND KXL ROCK CORE compiLeD By L
DATUM GEODETIC pATE 1693.08.29 and 1983,08.31 crEckep By Lol
SO PROFHE AMPLES o w o DYNARIC CONE PENETRATION
) LE §,:,z, & RESISTANCE PLOT nasne BATUML e ‘_E REMARKS
LT conreny bt | o= O
5 w | ZQ] ¥ 20 A0 60 80 100 z= s
W & I.:l." Q"_: 2 3 1 k1 1 i “]'> W W‘ Dm
ELEV OESCRIPTION la|w | 2|25 ] O [snear sTRENGTH et % | graiv siZE
DEPTH c1El 2| 2136 § |ounconaneo  + mepvaNEl o o\ y |DISTRIBUTION
sz y | BY 2 |a Guick ThiaxiaL  x 1as vane |WATE CONTENT (%) (%)
192.0]  Ground Level ] £ v & , GR 54 $1 CL
0.0 0.05 m Topsoil 3
Reddish, hard 4
$ilty clay till,
with shale fragments M1y | 55 1108 191
#
ren
1
At 2 185 | 50/]0.15m
{ax
190.0 il s
70 190
Reddish Shale 13 55 | 75/10.070
some greyish shale * Augering
and limestone seams +
Diamond
pooe e = = 189 orilling
Very
nighly RE
wedthered 4 933
oneg NXL
188
\ RC Borehole dry
5 90 on tomplet
NXL 187 ;:?ngf aug-
W.L., & 1.8m
>/ & hglg gaweﬂ
in JTm
186. 3 24 . Sept.20/83
5.7 End of Borehole
#3, x5 Numbers refer 10 ’

" Sunsitivity

20
15 .4-5 (%) STRAIN AT FALURE
10



OFFICE REPORT ON SOIL EXPLORATION

M iy Ref. No, 83-8.7
e tntlosure No, 9
Lt it
RECORD OF BOREHOLE No @9 METRIC
w P 54.87-05 \ocarion _ CO.ORDS . 4,832,637N; 291,227E oriGINATED By _H.C:
oist 8 wwy d BOREHOLE TYPE SOLID STEM. AUGER COMPLED BY _ Fl.
oATUM . GEODETIC DATE 1983,08.30 CHECKED BY _LeP.L.
SO PROFILE Ampies e w JOYNAMIC CONE PENETRATION
5 E I RESISTANCE PLOT asme SAAL e S% REMARKS
= w36 @ 20 40 50 BO oo (M7 cowtr BT S .
Ol I 4 . . i ) Wp w W, | 2%
ELEV ESCRIPTION el w| 2|28 & [SHeAR STRENGTH Ot | % | GRAIN SIZE
DEPTH DESCRY w1351 Z | £ 88| & |ounconmned v mEwD vARES ol 7 DISTRIBUTION
ik 5 | &Y | & |eouck TRaAL  x LAB vaNE WATER CONTENT {%] (%)
195.3 Ground Level h £ b GR 5A 51 Ci
0 raverly sand
ravelly san
(Fi1) 196
195.7
1.6
Sand
RN 1{ss | 5/{0.15m o Encountered
boylder at
dom
Red/brown/ dk . brown 195 [Borehole re-
591ty clay, with some Tocated 1.5n
sand ang gravel noyth and
(Fﬂl? re-drilled
21585 {12 ¢
>< 194
3988 taz o 4
4185 {18
>< 193 2
192.6 N +
3.7 park grey/black  St1ffH )
1922 Organic silty clay ) 5158 {21 o
4.1 .
Some organics 192
W )
Greyish, hard il
Sitty clay tih Wity 6 |58 | 60 © paond 5 36 38 20
b
&
H 191 Borehole dry
zim complet
HHHHH " ; on, Water
frequent shale frag- (i 7ss |89 o 4 tevel @ 3.5m
ments i i Béﬂ. caved
in @ 3.8
Reddish : Kept. 20/83
190.3 BTS00, 10m
6.2 End of Borehole

20
+3, x% s Numbers refar 1o 45 o qu S TRAIN AT FARURE
Sansitivity 10



OFFICE REPORT ON SOIL EXPLORATION

Ref, No. BI-H.7

Moty
Oorores Comintainrs” Enclosure No. 10
RECORD OF BOREHOLE No10 METRIC
W 54-82-05 (OCATION CO-ORES, 4,832,645N; 291,251 oriciNaTeD By _H.C:
oIt 6wy 401 BOREHOLE type _ SOLID STEM AUGER AND NXL ROCK CORE comenep sy _ F.b,
baTUM _ GEODETIC BATE 1963.08,29 and 1983,08.3] CHECKED BY _LPob.
- v TOVMAMIC CONE FENETRAYION
SOH PROFAE SAMPLES E‘é’ g RESISTANCE  PLOT PASTIE '3%’5‘5‘?3& LGy g;;% REMARKS
- w |20} @ 20 4p 6o sp dgo |7 contest tmTY SE s
9 o W Q» 2 1 i 1 i 1 Wp w wi. 3;
ELEY & El"i w2188 & [sHEAR STRENGTH USRI —, GRAIN SIZE
DEFIH DESCRIPTION SE 2| S 1B6 ] § |ounconmme s rmovanel o coorenti] Y DISTRIBUTION
a1z o 1BV & e QUICK TRIAGAL X LAB VANE . %)
14,7 Ground Level 5 F R o GR SA $1 Ci
0914 15 m Topsoil =
Vr‘
V.stiff ' 19
Hard 1]ss |32
i
Reddish !
Silty clay till {
"M
A 2 |ss |56 193
Frequent shale frag-
ments Augering
3185 |86
192 +
Diamond
RC brilling
4 59%
NXL
191.1
1.6 {Very highly M
weathered 5 ﬂﬁgl‘ 92%
Reddish shale, some X
greyish shale &
Timestone seams N\ RC Borehole dry
6 |y Jo0% 180 bn compiet-
Hon of
Bugering.
.k, @ 4.3m
K bureho1g
paved-1
189.2 R
5.5 End of Burehiole bept, 20,

L 4

3, 5. Numbees refee 1o
Sunsitivity

20
1505 (") STRAIN AT FANURE
19



OFFICE REPORT ON SOt EXPLORATION

(e TN

Ref., No, B3-8-7
knclosure No, 11

RECORD OF BOREHOLE No 11

METRIC

w P 54-82-05 LOCATION €0-ORDS. 4,832,609N; 291,254 oniematey sy DG
oist__ 8 wwy_ %0 BOREHOLE TYPE HOLLOW STEM AUGEF COMPILED BY __E.L.
DATUM GEODETIC DATE 1983.08. 30 creckep sy LB.L
NAMIC ' N
50N PROFILE SAMPLES | & 1 2 D oot artRATIO T
%2 L L:mtl poistune t.m?v Lo REMARKS
v w20 2 26 40 80 &0 100 CONTENT z=
Gle ezl 2 e el W W W} S ¥ &
ELEV OELCRIPTION Eludl w| 2128 & |sHEAR STRENGTH AT 2 | GrAIN SIZE
DEFTH T L1ZE] Z 1 S 38| § |ounconamo & e vAnE .|y |DISTRIBUTION
g1z T 189 £ e cuck thimma  x ias vane |WATER CONTENT%) {*%)
1494.5 Ground Level 5 _Z o o GR SA St CL
0.0{ ©.05m Topsoil P
Gravelly sand
194.0 {F11)
05 194
‘ 1{ss | o
Reddish/brown/dry
Sitty clay, with some
sand and gravel
{rin1) 183
2188 8
3{55 I 1 192
191.5 %
3.0{Layered
Silty clay 4155 |42
VL stiff 4
Hard 41 191
Greyish t
$i1ty clay titl ’ . "
i 58
:nrgté:ent shale frag-~ iorehole dry
on complete
189.9 Reddish 6 1ss | 70/50.15m] 180 fon.
4.6 End of Borehole

&

3, «5 ; Numbers refer to

Sensitivity

20
1548 |%STRAIN AT FAILURE
10



OFFtCE REPORT ON S5O1 EXPLORATION

Ref. No. B3-8-7
tnclosure No. 12

i

RECORD OF BOREHOLE No 12 METRIC
WP 54-87-05 LOCATION CO-0RDS, 4,837,616N; 291 ,268F oricaten sy 1€
oisT__ 8 wwy. 590 BOREHOLE TYPE HOLLOW STEM AUGER AND NXL ROCK CORE compien sy _ Fil.
DATUM GEODETIC DATE 1983.08,24 and 1983.08.31 CHECKED vam
o w JDYNAMIC CONE PENETRATION
50IL PROFILE SAMPLES Ey| g |wostance Fior R - REMARKS
e w36 » 20 40 60 B0 100 [UMT comrenr umit}p S0 &
Ol w - 1 i ¥ i i W W W, =1
ELEV . &l w | 2125 | & [sHear stReNoTH P ] T F | oA Si2E
BEFTH DESCRIPTION wEl Z | S 188 § lounconsnen v mEDVANEL L o eyl Y DISTRIBUTION
1=z 5 | &Y & |® QUK TRIAKIAL X 1AB VANE . %}
193.3 Ground Leval & £ & GR 54 51 CL
0.0} 0.15 m Topsoil e
R 1
S 193
A
L
)
Reddish, hard f)“
Sitty clay till, with (1) {5 | 36
shale fragments : 4 -
7 192
i
’/‘
b2 155 139
P
i 191 .
13 {ss | 95/{0.23m Augering
1490.4 ¥
Diamond
2.8 orilting
180
dgdish .
gﬁaqe, some greyish 4 RL 100%
shale and Vimestone NAL
seams
4 189
AN
7
N xe
5 RAL 100% Borehole dry
188 on complet-
ipn of
> augering.
187.5 Y
5.8 End of Borehole

o3, &5 . Numbers refer 1o
Sensitivity

2
15 45 {%) STRAIN AT FAILURE
10



7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine ] Medium | Coarse Fine | Coarle
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
| 2 3 45 10 20 30 4050 g5, 150um 300um 500 um Ligmm  2.38mm 9.5 mm 19.0 men 37.5mm  63.0mm
100 ”“ ”” 53pm 106um 25014'"1 425 pm 850 um 2.00mm 4.75mm 13.2mm 26.5 mm 53,0 VSV%mm
90 /ﬁ 10
/
[:30] / 20
/
70 30
e /1
) €0 40&
VARRIN I . _
g I
50 50
§ LEGEND é::
= T BH |SAMPLE SYMBOL =
a 40 - 60 &
el 3 5
-
30 et 70
L P
AT
-
20 . 80
M"“/".‘
e
{0 90
5 100
1 2 - S 10 20 30 40 270 200 140 100 60850 40 30 20 08 4 Y'Y e iy el
MINISTRY SIEVE DESIGNATION ( Imperial)
Mnsiyot GRAIN SIZE DISTRIBUTION FIG No 1
ot Communications SILTY CLAY with some Sand & traces of gravel (FILL) WP 54-82-05
ntario




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
A T -
CLAY & SiL Fine l ' Meadium l Coorse Fine Coorie
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric)
! 2 3 48 10 20 30 4050 5. 150km 300um  800um Ligmm  2.36mm 9.5mm 19,0 375mm  63.0 mm
100 l l l ' ”” 53um 108 um 250p'm 425 um B50 am 2.00mm 4,75 mm 13,2 mm 28,5 mm 53.0mm 75‘%rnm
‘ﬁ‘*
el - - /
-
-
30 Z 10
/ i
’i
80 — < 20
A7 _
<
70 / 30
"’
| -1

1o} el o
% pe - L awg
it 3 =
3 P w

50 .o v 50
% A g W LEGEND g
(") A g
= - / BH |SAMPLE SYMBOL &
o 40 - ,’ 60 &

F 4 ¢ / 9
< "4
30 - 4 70
¥ A
L7
g T
20 . v P 80
/f
oo
19 ‘/ 90
0 100
] 2 5 48 10 20 30 40 270 200 140 {00 6050 40 30 20 6 108 4 L A S U ULl /-
) MINISTRY SIEVE DESIGNATION {Imperial)
Ministry of FIG No 2
) Hain GRAIN SIZE DISTRIBUTION
Communications SILTY CLAY TILL WP 54-82-05

Ontario




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium | Coarse Fine Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
| 2 3 4 5 10 20 30 40 %0 75um 150 pum 300nm 600 um 1,18 mm 2,36 mm 9.5 mm 19.0 mm 375mm 63,0 mm
100 RIS s3um | 106um 2504m 425 um 850 2.00mm 4.75mm 3.2mn | 265mm | s3omel 750mm
4
90 7 10

"’ | 7

70 / 30
/f
o 60 200
z z
2 :
q i
50 4 P 50
Z » LEGEND 5
& A BH  [SAMPLE SYMBOL &
a 40 p= Lo g0 &
// 3 10
Ve
30 /./ ’ 70
A
f/
20 — 80
LA
A
10 et 90
0 100
i 2 3 4 5 i0 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 LV PR SN L U S L
MINISTRY SIEVE DESIGNATION {Imperial)
Communications SILTY CLAY TILL with shale fragments W P 54-82-05

Ontatio




e T g r— - - e © A . = et w .

Qct 75, FF-5-21
60
50 pd
CH

40
* Ci
x
o
Z
5 30
s
W
-
Wy
< cL LEGEND

,/’/ BH SAMPLE | SYMBOL
20 3 5 x
3 ®
xX
MH OH
10 /
P e i Ny v
C“\"QN\W
e i — Y v
s Mi Ot
7 ML oL
OO 10 20 30 40 50 60 70 80 90 100
LIQUID  LIMIT %
ity of PLASTICITY CHART FIG No 4
Transportation and W p 54.82-05

Ontario

Communications

SILTY CLAY with some

Sand & Gravel (Fi11)




|

Oct 75, FF.5-21

[P

60 b ot
50 el o
CH
40
2 cl
")
[
=z
.30
9
'— =
< ct LEGEND
' / BH SAMPLE | SYMBOL
20 'ﬁ ==
/ \ 6 x
Iy 7 A
MH OH
10 x ///,
s | (Sl s NIARN <
R NN
al Mi o1
Mt g”’ ML oL
% 10 20 30 20 50 60 70 80 90 100
LIQUID LIMIT %
o ion and PLASTICITY CHART FIG No 5
' W P 54.82~25

Communications

QOntario

SILTY CLAY TILL




WHHETRY OF TRANSPORYATION AND COMMUNILRTIONS , Dl TERLD LU -0 1R L ]

- LD TE o Dran o » -]
g P 55§ &3 ~c 0 2R oBEEEE s §833% z & 3 CONT No
r~A 1 /i METR/IC WP No 54-82-05
o & o DIMEMSIONS ARE IN METRES .
o (1 g s AR It sl
- f ) 2 OIMERWISE SHOwN S1a HWY 401-HWY 4104403 TOHWY10 | SHEET
2 2"- S 1930 FIRST LINE EAST {KENNEDY RD)
1920, 3
! o2 BORE HOLE LOCATIONS & SOIL STRATA
DOMINION SOiL INVESTIGATION INC.
— -—1723
é i1l ¥ PEEL
id » v
w2s
1920
193
: N (
\ L)
-
3 > Y )
. < FROFDIED T
: 3 FERSTLINE \\°
o as
P SCA] iN : CiT¥ OF
v
10m 0 10m MIS518S GA
g am——
@ KEY PLAN
SCALE
; '3
PROPOSED S e T : 193
9 ——-~__,___.—~ : J-..,_\u...,__““ 1{ GEND
e T e 197
197 *--.,___§..‘- "' Bors FHole
N, - 96 -@- Dynamic Cone P ion Tast {Cone}
5 . X ) 195 Q Bors Hols & Cone
19
; ‘ _ vou N Blows/0.3m (514 PanTest, #75 J/blow}
194 ?
CONE  Blows/0.3m {60° Cone, 475 3/ biow]
iﬁwum / 193
193 1 / * Wi et tims of mvasrigotion 1983 09
Y . | 192
97 i f
\/ - SECTIONS
9 M g SCALE
g k3 HOR10m O 10m
: 190 o ]
190 ~—" 5 5 ' CO- DRDINATES
QPROFK.E FIRST LINE EAST : VERT 15m 8 15m No | ELEVATION Ng%m BAST
‘ HOR 1Qm m 7 BOREHOLE DRY 1 198-6 4,332,735 | 91,132
‘— BOREHOLE DRY o Ve 15 - . 4 0 : . 2 1 BOREMOME ; ::1;-:; c,::;;,?u ;ev: s;a
" e -4 4,832,712 93,154
2 1 a N TOPSOIL sorenoie @ DRY 832, "
+ WET CAVE - orenore oRy + BOREHOLE DRY (*”5_;75__—9(?“ Ficxeno orv +5 BOREHOLE DRY * -—E,g‘ + + * DRY 197 4 W3 483713 | 29,193
197 I8 ik é N % " GRAVELLY E 1909 4232692 7 291,181
" : SAND FiLL & | w07 4832703 | 291,199
ROAD FilL ) ¥ CRAVEL e
s 7 X 5 sfowsm TOPSOIL 7 | s 4832,863| 291,203
& ¢ ES % % s Q TOPSOIL X, SANDHHW - 195 19
195 a3y ‘Sif‘;\' PPN 1Y " o ] 20 4832,675 ] 291224
7 %SCILW CLAY i% 3 KOILTY QaY 5170 A 1Y CLAY oo AT RS o 1wss | asazesar| 291227
E b P e
roa - 1% T e / S ;( 1w ?HLi S}’;’;{ 32} %251 FIiL ! - g} 9 gﬁw 10 | 1947 4332845 | 291251
a ° 7 & '*‘jd’ st R P s o199 11| was | 4832609 | 291,254
193 - : 3 e >\5 ;( u % . Hord Wy 1 ] ﬁ() Hodl TV il 232, ,
A —’J‘fz’ % Bg ?0?5011/%( ZS( : WL‘%‘V SHTY . SHALE "SC}A] Mol (SO CLAYORA pprbreuy w192 12 | w33 | as32618] 291268
192 AT 7 . ™ A LOAY! ofaf] 601 FRAGMENTS - 7. [Hord Heol€ U‘f CLAY SHALELGICLAY N [
fSHA'LE" ‘éﬁiAYi ég gé N R A, X 35% N Hard| z?i@ld.’i v 51 e SILTY QLAY Ig“ WO &4 o r’f Ty "E' LTI suvgely ol 91
) RAGHEN A visuif]. ORG SITY CLAY m S“T‘f‘m Hord 21L1Y H 547 4 RiQRGS‘ gTj}-;'CiAYEJLl SHALE FRAGM, g§ %’5 0D, GA‘&’ ’95
R % [ e K MRS M2 St rofsaCiay TinL 'RACE 5, .LAY -ﬂg‘“ /siag; (R gt el Hord 31 R 717 5iHerd
Hordf géﬂj’ ?é\sﬁ:( 2 SHTY CLAY Hard] Wiapley SRGATE UTTLL SA“} Y dsobispr aan it 120 TrHor TIRESTORE em- Hﬁ!E; v NOTE
j il aTili he: SLi ! - =
10 . A i‘h;d éﬁ; ,:i ég?éi#; 73 gaemSANDi.i!}Sg ?5'9 ﬂn hered i‘b!d & ﬂ-‘ 3"! gvi?‘ 2“61“E“!$ 754007, ] SEAMS s iﬂgiémgugs The boundories betwaen 10il siraio hove been mitob shed
SHALE THRA i 1 SHALE 520 5‘3' - Weat et & sofd i P— - T TRESTENE e L3 ooly ot Bore Hole locotions. Batween Bore Holss the
189 e ; HA ! bound ore d ¥ lagical svdence
LIMESTONE L;ﬁszcm ) SHAiE_ SHALE SEAMS - T ;' e ram geclog L
182 SEAMS . - LIMESTONE ths proect ond oﬁ;a reloted dotumants moy be peomined ot the
LIMESTONE SEAMS ’ b Enginasrng M by Ofhicw, Dows co~tpned w
5 SEAMS = a7 they report ond reioied doruments 1 speceically sacluced
187 occordonte with the conditrgny of Secthion 1W02- 2 of form W00
S >i i
s E = 186 i:i%m! 1oy DEALAIPTION
155 Geotraa Ne &*f}z‘fgg
183

193 102
DRAWN L SCHECREC TS0 DWG 543205~ A

) HWY Ng 401 G
A-A B-B c-C D-D E-E F~-F S'ﬁﬂ‘bﬂc JeRECKIBTEIRATE SiTE 24-183
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