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FOUNDATION INVESTIGATION REPORT
For
High Mast Lighting
Hwy. 403/407 Interchange Complex
W.P, 197~77-07, Site NA
District 4, Burlington

INTRODUCTION

This report summarizes the factual information obtained from a foundation
investigation performed at the aforementioned site between 84 12 04 and 84 12
07. Some borings which were carried out for other projects in the same area are
also incorporated into this report. A total of seven sampled boreholes were
carried out during the course of the fieldwork for depths ranging between 10.7 m
and 12.6 m. The borings were advanced by a continuous flight auger machine
mounted on a muskeg vehicle and equipped with either 83 mm I.D. hollow stem

augers or solid augers.

SITE DESCRIPTION

The high mast light poles will be located throughout the future Hwy., 407 and
existing Hwy. 403 interchange complex which is located near the boundary between

the City of Mississauga and the City of Oakville.

The surrounding terrain, with the exception of the existing road network is

relatively flat to gently rolling.

Physiographically the site is located in the Region referred to as the Peel

Plain.

SUBSURFACE CONDITIONS

General
D —

The subsoil in the future Hwy. 407/Hwy. 403 interchange complex was found to
cqnéist of cohesive and non-cohesive glacial deposits overlying shale bedrock.
The\boundaries of the various strata, together with the field and laboratory
test results obtained are shown on the Record of Borehole Sheets located in the

Appendix.

The pole locations, along with the applicable boreholes for each pole, are

given in the following table and are illustrated on the key map in the Appendix.
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Pole | Type Location . Proposed Applicable
No. Ground Borehole
Elevation Number
Easting | Northing (m)

1 ¢ 286 497 | 4820 450 180.6 4

2 B 286 510 | 4820 570 176.7 54
3 C 286 497 | 4820 701 180.5 22
4 C 286 504 | 4820 830 180.5 24
5 C 286 634 | 4820 460 180.2 5
6 C 286 625 | 4820 596 181.1 14
7 c 286 630 | 4820 727 177.7 13
8 C 286 631 | 4820 857 180.3 1
9 C 286 758 | 4820 608 180.7 14
10 C 286 730 | 4820 852 179.5 16
11 C 286 751 | 4821 008 179.8 16
12 C 286 821 | 4821 121 181.2 17
13 C 286 964 | 4821 193 179.4 18
14 C 286 975 | 4821 384 177.2 19
15 C 287 153 | 4821 472 181.2 20
16 C 287 192 | 4821 660 177.3 21

17 B 286 362 | 4820 387 182.8 5B
18 B 286 362 | 4820 387 182.1 119
19 B 286 258 | 4820 257 '182.6 119
20 B 286 172 | 4820 120 180.4 121
21 B 286 002 | 4820 091 179.8 121
22 B 285 959 | 4819 009 179.9 123
23 B 285 775 | 4819 834 183.3 123
24 C 286 860 | 4820 734 179.0 15
25 ¢ 286 714 | 4820 395 180.4 5
26 B 286 821 | 4820 464 182.0 2
27 B 286 940 | 4820 531 180.7 127
28 B 286 920 | 4820 328 179.8 129
29 B 287 092 | 4820 376 180.6 129
30 B 287 176 | 4820 212 180.1 130
31 B 287 365 | 4820 172 180.6 25
32 B 287 501 | 4820 094 181.7 25
33 B 287 645 | 4820 000 182.7 133
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A description of the various strata encountered is given below.

Heterogeneous Mixture of Silty Clay, Sand & Gravel (Glacial Till)

Immediately below a thin layer of topsoil, a till-like stratum was encoun-
tered in every borehole. The thickness ranges from 2.2 m at borehole 123 to
14.6 m at borehole 4., This material was found to be basically cohesive in nature
with localized pockets of less cohesive material. Standard Penetration Tests
carried out within this deposit yielded 'N' values ranging from 8 to over 100
blows per 0.30 m. Based on these values the deposit is classified as firm to

hard but was generally found to be very stiff to hard,

Physical properties of selected samples of the material as determined from
laboratory tests, are summarized on the Plasticity Chart Figure 1, located

in the Appendix of this report.

The results of grain size distribution tests are shown in envelope form on

Figure 2 in the Appendix.
Occasional cobbles and boulders were encountered within the deposit during
the augering operation. In all cases, it was possible to progress beyond the

boulders using conventional augers.

Sandy Silt to Silty Sand, Trace to Some Gravel and Clay

This stratum was encountered in all borings that were advanced through the
cohesive till deposi; described above. For thickness, reference should be made
to the Record of Borehole Log Sheets in the Appendix. The deposit is generally
non=cohesive in nature with an occasional cohesive layer of silt or silty clay
at depth. Standard Penetration Test 'N' values ranged from 13 to over 100 per
0.3 m. Based on these values the deposit is classified as compact to very
dense but generally dense to very dense. The moisture content varied from 6 to

15% with an average of 11.

The results of grain size distribution tests performed on selected samples

are plotted in envelope form on Figure 3 of the Appendix.
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Occasional cobbles and boulders were encountered randomly distributed
throughout this deposit. However, further progress below the boulders was

possible using conventional augers.

Siltx Clax

This deposit was encountered at boreholes 2, 14, 17, 18, 19, 20, and 22,
Generally, it was found overlying weathered shale bedrock except at borehole 22
were it was located within the sandy silt to silty sandy deposit described

above.

The material consists of cohesive silty clay, some sand. In cases where it
was found overlying weathered shale bedrock, broken rock fragments were
contained within the deposit. Based on Standard Penetration 'N' values of

greater than 100 blows per 0.30 m, the consistency of the deposit is hard.

Weathered Shale Bedrock

This zone was encountered at the following borehole locations: 2, 4, 5, 5A
& B, 7, 13, 14, 17, 18, 19, 20, 22, 24 and 123. For the boundaries between this
stratum and the previously described Sandy Silt to Silty Sand or Silty Clay,

reference should be made to the Record of Borehole sheets contained 1in the

Appendix.
The main component of this material is a reddish silty clay to clay. Most
of the deposit is highly weathered and was penetrated by conventional drilling

using augers.

Groundwater Conditions

Groundwater level observations were carried out in the open boreholes during
the course of the various investigations. The groundwater levels obtained are
shown on the Record of Borehole Sheets in the Appendix. In most of the borings,
the groundwater was found to be at or close to the ground surface. In cases
where no actual measurements were performed, the estimated groundwater level 1is

shown on the Borehole Sheets.
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DISCUSSION AND RECOMMENDATIONS

As part of the construction of the new Hwy 403/407 interchange, it has been
proposed to provide illumination utilizing a total of 33 high mast light pole
installations. The height of the poles will be either 30 m (Type 'B') or 35 m
(Type 'C').

Conventional spread footings for these light poles would likely be quite
expensive. However, high mast light poles have ben installed economically in
many areas of North America and Europe using a design method proposed by B.B.
Broms and others in which the poles are supported on a concrete caisson pile.
The Structural Office has decided to adopt this same method described by Broms
in two separate papers; Broms, B.B. "Lateral Resistance of Piles in Cohesive
Soils", Journal of the Soil Mechanics and Foundations Division, ASCE, Vol. 90,
No. SM2, Paper 3825, March 1964.; and '"Lateral Resistance of Piles in
Cohesionless Soils", Journal of the Soil Mechanics and Foundations Division,

ASCE, Vol. 90 No. SM3, Paper 3909, May, 1964,

In the following paragraphs, the feasibility of constructing concrete
caissons at the site is discussed and the various parameters to be used in the

caisson design are provided,

At all locations, except poles No. 3 and 26, the poles are to be installed
in the original ground in areas where no significant amount of fill will be
placed. Approximately 3.8 m and 2.1 m of fill material is to be placed at poles

No. 3 and No. 26 respectively.

Generally the subsoil conditions are fairly uniform across the site with a
cohesive silty clay till overlying a non-cohesive sandy silt to silty sand.
Depending on the length of the caissons, some may be located wholly within the
cohesive till, with the remainder partly in cohesive till and partly in
non~cohesive sandy silt. In the latter case, a boiling condition may be
created, and therefore the caissons should be restricted to the cohesive till

wherever possible.

In all cases, the material located within the zone of frost penetration,
(1.2 m) should be neglected in the calculation of lateral resistance. Likewise,
the contribution from fill material should also be ignored. For the cohesive
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soils located at this site, the coefficient of horizontal subgrade reaction
should be computed in accordance with the following formula: (The design
parameters are presented in Imperial Units, since the design example provided by

the Structural Office used Imperial Units throughout).

K = ny ny 80 q,

Where:
Kp = coefficient of horizontal subgrade reaction (1b/in3)
D ~ Diameter of concrete caisson pile (in)

ny - coefficient as defined below:
Unconfined Compressive Strength

qu (psi) nj
Less than 7 0.32
7 to 28 0.36
Greater than 28 0.40

ny ~ coefficient based on pile material = 1,15 for concrete

q, =~ unconfined compressive strength (psi)

For the non-cohesive soils, K, should be computed from the following
formula:
Kp =op 2
D

Ky~ coefficient of horizontal subgrade reaction (tons/ft3)
z =~ depth below ground surface (ft.)
D -~ diameter of caisson (ft)

ny =~ Coefficient evaluated as follows:

Coefficient n, in tons/ft3

Relative Density Loose Compact Dense
Above Groundwater 7 21 56
table
Below Groundwater 4 14 34
table
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The following soil parameters are recommended:
For Pole Numbers: 1, 2, 3, 5, 6, 7, 8, 16, 17, 18, 19, 20, 21, 22

Cohesive Soils;

Unconfined Compressive Strength, g, (psi) 40
Unit Weight, (1b/£t3) 135

Non-Cohesive Soils:

Angle of Internal Friction 27° (Loose)
Unit Weight (1b/£t3) 125

For Pole Numbers: &, 9, 10, 13, 14, 25, 26, 28, 29

Cohesive Soils;

Unconfined Compressive Strength, q, (psi) 50
Unit Weight (1b/£t3) 140

Non-Cohesive Soils;

Angle of Internal Friction 27° (Loose)
Unit Weight (1b/£t3) 125

For Pole Numbers: 11, 12, 15, 23, 24, 27, 30, 31, 32, 33

Cohesive Soils;

Unconfined Compressive Strength, q, (psi) 80
Unit Weight (1b/£t3) 145

Non-Cohesive Soils

Angle of Internal Friction 27° (Loose)
Unit Weight (1b/£t3) 125

References should be made to the applicable borehole logs for groundwater
elevations (see chart on pp's 2-3 for cross-reference between boreholes and

light poles).

CAISSON CONSTRUCTION

Conventional augering equipment can be utilized for the installation of
concrete caissons at this site. Holes augered within the surficial cohesive

silty clay till should stand up without support for several hours, however,

~concrete should be placed as soon as possible after augering to prevent
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softening of the soil. Seepage into holes of this type is not anticipated to be
a major problem and water entering the hole should be pumped out prior to

placing concrete.

As noted previously, whenever possible the caissons should be limited
entirely to the upper cohesive till layer. In cases where this may not be
possible and the caissons extend into the underlying non~cohesive soilythen a
temporary liner will be required during caisson installation below the contact

zone between the cohesive and non-cohesive soils.

We recommended that water entering augered holes of this type not be pumped
out because a boiling condition may be created due to an unbalanced hydrostatic
head.  Instead, concrete should be placed using a tremie design. Once the
concrete has been placed to a level above the contact between the cohesive and
non~cohesive soils, then any water can be pumped out and the remaining concrete
placed "in the dry". Alternatively, the tremie placement could be continued to

cut=-off elevation.

MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision
of Mr. J. Clunas, Student Specialist Engineer using equipment owned and operated
by Atcost Soil Investigation Ltd., Concord. This report was written by Mr. B.

Ruck, Project Foundations Engineer and reviewed by Mr. K. Selby, Chief

Grn lil-

B. E. Ruck, P, Eng.

Foundations Engineer, West.

LICENSED
PROFESSION,
ENGINEER »

B. E. RUCK

Project Foundations Engineer
ONTARIO

K. 4, At

K. G. Selby P. Eng.

Chief Foundations Engineer
(West)
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N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BLOWS REQ
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN

EXPLANATION OF TERMS USED IN REPORT

UIRED TO CAUSE A STANDARD 5imm ©.D. 5PLIT BARREL
8Y 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 A5 THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE |5 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST! CONTINUOUS PENETR
IMPACT ENERGY ON ‘A’ $1ZE DRILL RODS. THE RESISTANC

ATION OF A CONICAL STEEL POINT {Sirm O.D. 60° CONE ANGLE) DRIVEN BY 475 )

£ TO CONE PENETRATION 15 MEASURED A% THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

DENSENESS:

i ¢y LkpPa)

0 - 12

12 - 25

25-50 50« 100

100 - 200 =200

VERY SOFT

SOFT

FIRM STIFF

VERY STIEF HARD

COHESIONLESS SOILS ARE DESCRIBED ON

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

lN [BLOWS /0.3 m)

0-35

5-10

10 - 30 30~ 50

> 50

VERY LOOSE

LODSE

COMPACT ODENSE

VERY DENSE

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

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

[ rab (%) 0 -25 25-50 | 50 -75 75 - 90 90 ~ 100
VERY POOR| POOR FAIR GOOD | EXCELLENT
JOINTING AND BEDDING
SPACING 50mm 50 « 300mm| 0.3m = 1m § im - 3m =3m
TOINTING  |vewr CLOSF|  Ci10SE | MOD. CLOSE|  WIDE | VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  |VERY THICK

55 SPLIT SPOON T THINWALL PISTON m,  kea?
W5 WASH SAMPLE 05  OSTERBERG SAMPLE €, 1
$ T SLOTTED TUBE SAMPLE R C  ROCK CORE Cy 1
B S BLOCK SAMPLE P H TW ADVANCED HYDRAULICALLY €y 1
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢, wils
T W THINWALL OPEN PS5 FOIL SAMPLE H m
1, 1
STRESS AND STRAIN U %
Uy kea  PORE WATER PRESSURE o, kpa
ry 1 PORE PRESSURE RATIO o kea
o kpa TOTAL NORMAL STRESS i’ kba
o’ kear EFFECTIVE NORMAL STRESS ¢’ kpa
T kpa  SHEAR STRESS ¢ =°
o 0,0 kPa PRINCIPAL STRESSES ¢y kea
€ % LINEAR STRAIN by ~*
€ %, & % PRINCIPAL STRAINS T kpa
E kpa MODULUS OF LINEAR DEFORMATION 7 kpa
G ko MODULLUS OF SHEAR DEFORMATION 5 1
n 1 COEFFICIENT OF FRICTION '
PHYSICAL PROPERTIES OF SOIL
oA kg/n® DENSITY OF SOLID PARTICLES e 1,%  VOID RATIO
Y, kN/r® UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY
P, kg/m’ DENSITY OF WATER w 1% WATER CONTENT
%,  kN/m® UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION
P kg/m® DENSITY OF SO w % LQUID LiMIT
Y kN/od UNIT WEIGHT OF SOM w, % PLASTIC LIMIT
A kg/m® DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT
‘)é KN/m® UNIT WEIGHT OF DRY 50IL p % PLASTICITY INDEX =W ~ Wp
Par kg/m® DENSITY OF SATURATED SOIL ) | LIOUIDITY INDEX 5
Yoot KN/m®  UNIT WEIGHT OF SATURATED SOIL v W, - W
£ kg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDER= Ll,,
Y' knN/m® UNIT WEIGHT OF SUBMERGED SOIL e 1,%  VOID RATIO IN LOOSEST STATE

FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF SQOIL

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COMESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCEPY
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEé\R STRENGTH

SENSITIVITY = =2
r

i 1,%  VOID RATIO IN DENSEST STATE
n -}

1 1 DE %= X2

o NSITY INDEX =g Ao
] mm GRAIN DIAMETER

D mim 0 PERCENT - DIAMETER

i UNIFORMITY COEFFICIENT

m HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
DISCHARGE VELOCITY

1 HYDRAULIC: GRADIENT

m/s  HYDRAULIC CONDUCTIVITY
k/od®  SEEPAGE FORCE
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APPLICABLE TO POLE : . 8

RECORD OF BOREHOLE No 1

FORMERLY BH 2 We i9?-27-

METRIC

WP 197-77-07 LOCATION Cowords, N 4 B2O 805.5: E 286 49,5 ORIGINATED BY _JH
oist 4 Hwy__ 403 BOREHOLE TYPE _ Cont, Flight Auger (5.A.) & Cone Test COMPILED  BY
DATUM __Ceodetic DATE 82 10 29 CHECKED a\rﬁ
DYNAMIC CONE PENETRATION
SOH, PROFILE SAMPLES 15 ) | % | RESISTANCE _pLor NATURAL =
o&z by HASTIL  uoisTore  LIOUID ] REMARKS
" F0| & 20 40 0 8g 100 [U™T  cowrewr umT 54
Ofe hi] = A i ) e Wp W w, | 5% &
ELEV DESCRIPTIO Ziw| w| 2|95 8 [snear stRenGTh Cho | T ® | cram sizE
DEPTH IPTION w1E1 21 S 138 % Jounconaned  + FIED VaNE rer content | ¥ [OTRIBUTION
g1z 5> [ &Y | & |eouck TRIAKIAL  x LAB vANE WATER CONTENT (%) (%)
181. 3} Ground lLevel m;; N w GR SA 51 CLi
0.0} Heterogeneous y
Mixture of A =
$ilty Clay (CL) th T 1 180 g
AL L] S8 1 38893 om
Sand & Gravel 1
1 ¢ —
b1 o mw
Hard y 2] 881 V6/R3 em| 178
14 90/2) cm
Glacda] Ti1l ./ 3581 32 o 7 28 50 15
N
A A bl 58 5 om
W=t S e 176 o 10 35 44 11
}I
A4 ) 6l 551 60/15 em O} b 13 32 40 15
174.3 o
7.0{Sandy 11t to . 174
S$ilty Sand . /1 85 60715 cm
Some Gravel q°
Traces of Clay CETETTEON 8 on | 1y = 1349 32 7
R 9156 1 75718 em
i - 170
Very Dense WO SE T 758 em o 10 43 38 9
4T 168
SITTSE 907l 8 om | 166
R 164
A LEE T 8010 em o 1227 2
1 162
139.9 SRS IR0 on) 160 des o SO |
21,4 [End of Borehole

T Y, x5 . Numbery refer to
" Sensitivity

20
1505 {%) STRAIN At FAILURE
10
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FOR INFORMATION ONLY

RECORD OF BOREHOLE No 1A

FORMERLY

BH 3 WP {97~

Tre08

METRIC

WP 197-77-07 LOCATION Co-ords X &4 820 951; E 286 559 ORIGINATED &Y ___BR
pist___4 Hwy_ 403/407 BOREHWOLE TYPE _ Conmt. Flighe Auger ($.A.) COMPILED  BY PP
DATUM Gevdetic DATE 83 02 1% CHECKED BY ...
o s ] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Bl ¥ [RSSTaRc Hor T -
" $6| » 20 40 60 80 g0 |UMT  cowten Tl Z O
O] 41 = ) i s f 1 Wp w W, Dg &
ELEV Ela| w2 %5 5 SHEAR STRENGTH O ] GRAIN SIZE
DEPTH DESCRIPTION e B S38] § [ounconmmes v rmpvaNE e o e ol y [PISTRIBUTION
£z 5 |&Y | & |eouck TRAKAL  x Las VANE . %)
180.0} Ground level o - [ 4 fd 10 20 40 GR 58 51 CL
.
0‘0 }AZ
M1t 851 25
»/’ )
A : 21 88 30 178
y | W
Heterogeneous mixture AM 31 85 35
of silty clay -1
sand and gravel /,./’ 176
oee. sand geams .)\‘ T 33 s
V. Seift A
to §
Hard k’ oty dis en| 174 B 30 36 32 8
Glacial t111 Iy
‘in
172.1 Metstrshs o 2 12 34 42 12
7.9] End of Borehole

+3, x5 . Numbars refer 1o
" Sansitivity

20
1548 (%) STRAIN AT FAILURE
10
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APPLICABLE TO POLE : 26

RECORD OF BOREHOLE No 2

FORMERLY BH 5 WP 197-77-03

METRIC

we  197-77-07 LOCATION Co-vrds. N 4 820 516.5: E 286 734.0 ORIGINATED BY JH
pisr % Mwy 403 BOREHOLE Type Cont. Flight Auger (5.A.) & Cone Test COMPILED gy P
paTum . Seodetic DATE 82 11 01 snd 02 CHECKED BY .
PROE SAMPLES & H DYNAMIC COME PENETRATION -
SOW PROFILE LE E%, g |ResisTance o rasnic et vous | X1 prmaRKs
- w | RO | B 20 40 60 80 100 CONTENT zZz 5
Qe W - z , i 4 L L We w Wy 7-'33
ELEY DESCRIPTION REIRIE %g Q |SHEAR STRENGTH m%%‘r\s‘u%i
{ o= a s [
DEPTH IS e | = G| & |0 UNCONHNED + FIELD VANE Y
2z 5 go_,gu & | QUICK TRIAKIAL  x LaB vang | WATER CONTENT (%) (%)
180.5| Ground Level i £ o 10 20 30 GR SA S1 CL
0.0 Heterogeneous B! r 180 \\
Mixture of M
Silty Clay -85 L8 N
LA 21 88 | 76 W N ]
P A R
. /r L 178
Sannd & Gravel A T Esti
N itsete Estimated b
-
i .
Hard ( 176 G
o ol 4lss [ 38 6 25 43 26
pah
d‘/
Glacial Till 14 5188 |4z 174 A
e
b :
416185 | 66/]23 cm 9
/‘ o 172
Wy
7 | 58 0L
70,0 wat
) 170 P
18.5 zii:y? g:‘iﬁ to B8 186713 em 8 &4 43 55
Traces of Cravel & Ly
Clay RE ML B/ h5 cn 168 2
V. Dense A
g 166
| MBS 7015 om o 45239 5
163.6 1l 164
¥
16.9 {Silty Clay q e
) 9%
Traces of Sand //' T35 T8 HS e 162 o
iRard 4
///
L
" 150
)//
A LT 0071 e e 0 9 &4 27
N ¢ 158
22.9 {Reddish Brown
156, 1 Weatherad Shale
24,4 Pod of Borshole
(145
o Groundwater Level
asurements Wers
rried Cut.

3, x5 . Numbers refer to

20
1545 {%) STRAIN AT FAILUR
Sensitivity }?; (%) A URE




B

QFFICE REPORY ON .SUEL EXPLORATION

Surface Water Level
15 om above Ground
Level (82 11.22)

@ Miniry ot FOR INFORMATION ONLY
Hansgotihon ang
Lommurieaions
Corvtamry
RECORD OF BOREHMOLE No 3 METRIC
FORMERLY BH 14 WP 197-77~08
WP 19777067 LOCATION Co-ords. N 4 820 467.5; E 2B6 767.0 ORIGINATED By JH
DIST 4 HWY 403 BOREMOLE Typg  Cont. Flight Auger (S.A.) & Cone Test COMBILED BY PP
DATUM . Geodetic DATE 82 11 22 CHECKED BY .@
SOIL PROFILE SAMPLES | o W |DYNAMIC CONE FPENETRATION -
%‘g Z | RESISTANCE BLOT rustic ot Liouw xi‘g REMARKS
AP L b o 40 60 3o 00 [\L COR HRTL ES N
- v
ELEY BESCRIFYION £18|w|2|25| 8 [snear strencin ow | % | GRAIN SIZE
DEPTH w S X | $ 138! 5 |ounconmned  + FiEw vane WATER CONTENT (%)l 7 DISTRIBUTION
g1z 5 [ZO ] & |eauck rraxiaL  x LaB vaNE (%) (%)
179.8 Grownd Level m: - *' wl . GR SA 51 CL
0.0 V. Soft to Sott M| Jil. 351 44
e — ST SE T 1
a | P |
Heterogeneous q v >V
Mixture of 1131 ss | 38 178 ——
Stlty Clay A AR T
Sand & Gravel 112158 |..91]
i . 176
Seiff vo Hard ] 8860
1748 7lss | 59l
5.0 Fnd of Borehole

+3, x¥ . Numbers refer to
Sensitivity

20
15 4-5 (%)} STRAIN AT FAILURE
10




ww

OFFCE REPCRT ON SOIt EXPLORATION

Mirvutry ot
@ Tranuportation and
Comwiynic stnng
Ot

FOR INFORMATION ONLY

RECORD OF BOREHOLE No 3A METRIC
FORMERLY BH 16 WP [97-77-03
W _ 197-77-07 LOCATION Co-ords, N 4 B20 415.0% E 286 838.5 ORIGINATED By _JH
DIST 4 HWY 403 BOREHOLE TYPE Cont., Flight Auger ($.A.) & Cone Test COMPILED By FP
DATUM _, Geodetic DATE 82 11 22 CHECKED BY
SOIL PROFILE SAMPLES 1 o s JOYNAMIC CONE PENETRATION
Ly | F |ResisTance pior rasrie VAU ol L X REMARKS
- %D o 26 40 o0 LIMIY  conYent LIMT | um gD
» Q 80 100 z= 2
Qfx Ylak| Z T —— Wp w w33
ELEV OESCRIPTION 1l w2 |25| O [sHEAR STRENGTH e Qe % | GraIN SIZE
DEFTH : =151 21 8|38 § |0 UNCONFINED 4 FIELD VANE] contentinyl 7 DISTRIBUTION
gz » | EV | @ |ecuck TRAKAL  x 1aB vane . %)
180.0{ Ground Level ] ? o GR 54 51 CL
0.0 Sott 24l
Sole :.;;1 ,;,.
Hetetrogeneous Mo f L1 851 37 ™~
Mixture of HAS
Silty Clay % 551 98428 cn| 148 ~—
1131 881 89
Sand & GCravel i — 120/5 oo
,«/' 41 8541 T1
Hard :/ 176
{1
Glacial Ti1l d TS
A
L2
4 A
g 176
173. 4 MeLA8 T 56798
6.6 End of Borehole

+3, x5 Numbars refer to
Sensitivity

20
15 435 (%) STRAIN AT FAILURE
10




"

OFFICE REPORT ON SOIL EXPLORATION

Lo

Muratry af
Trarspenandn and
Communt:atuonm

APPLICABLE TO POLE

L

RECORD OF BOREHOLE No 4

FORMERLY @H 12 WP 197~ 7704

METRIC

w e 197-77-C7 LOCATION Co~oxds. 4 820 405.0 N3 286 539.0 E QORIGINATED BY _JH
pisT __4 HWY _403/407 BOREHOLE TYPE Cont'. Flight Auger ($.A.) & Cone Test COMPILED BY __ Ji
DATUM Geodetic DATE 82 11 09 CHECKED B8Y _Z
it PROFI SAMPL p W JOYNAMIC CONE FENETRATION "
SOIL PROFILE ES Bo | g [ResisTANCE PlOT nastic S0 wave| o E | pemancs
[ "3‘0 A 20 40 A0 80 100 LMT  content  LIMIT 5:“9
Ol I =g 2 W 1 i Wp W W, ::g &
ELEV BESCRIPTION & § w ﬁ %% 5 |SHEAR STRENGYH USRS o%%‘u’:u g;éa
BEFTH Falll -2 I % o unconmnep + FIELD VANE
§ 2| " 5 %8 g o QUICK TRIAKIAL  x 148 vane |WATER CONTENT (%)) 7 (%)
180. 3 Ground Surface A i3 lE 0 20 30 GR $A SI CL
0.0 A ? 180
4h) -
1 11 88 | 25 s 4 22 53 21
g 21 88 | 24 Lo
178
6575 o
o1t 3] 88 .1 45 ot
'IREED b
Mg
¥ 176
M siss | 91
Heterpgeneous Mixture ),»-
of $ilty Clay (CL) % 174
Sand & Cravel 7|}8.1.88 1106
V. Stiff to Hard /‘;
Glacial T411 -
4 7is5 |79 q b 729 46 18
4/ 172
P
- hBl88 | A0JE15 cml o 15 30 40 15
o
A4 A
e 170
4],
g
A2 Bg-t-g0 15 el 168 “
1 ¥
EY
4 1A
A
165.7 Bl 166
16,6
10 |88 {112 © 4 3853 5
164
Sandy Silt to Silty
Sand, Some Gravel R
Trace of Clay 162
V. Dense L1188 T831115 em [+ 10 18 67 5
160
158.9 i
3 mmm‘ 10 cm
21.4 {End of Borehole
Wedthered Bed
Shale

+3, x5 ;. Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




OFFICE REPCRT ON SOIL EXPLORATION

Mty of
@ Teansporistn and
Commumeatisng

s

APPLICABLE TO POLES :

5& 25

RECORD OF BOREHOLE No 5 METRIC
FORMERLY BH I3 WP 197-77- 04
WP 190707 LOCATION Ga=ords. 4 820 420.6 N 286, .606.8 & ORIGINATED 8Y _JH
DIST .4 HWY 4037407 BOREMOLE YTYPE Cont'.. Flight Auger (8.A4.) § Cone Test  COMPILED BY _ JE
DATUM Geoderic ‘DATE 82 11 09 CHECKED BY
DYNAMIC CONE PENETRATION
SON PROFILE SAMPLES |5 | 2 | s oy — =
2z & Omir € Mo el 5 | REMARKS
- o |28 @ 20 40 60 80 190 co F Iy
O o .,5, o 2 i ! 1 i A Wp w W, mg
ELEV DESCRIPTIO Eldl w228 & [sHEAR STRENGTH [V AR GRAIN SIZE
BEPTH SCRIPTION w1212 2138| 5 lounconane  + riEw vane roul 7 |DISTRIBUTION
g2 5 FEY | & leauck Traxal  x 1ap vane | WATER CONTENT (%) (%)
g 2% | & 10 20 30 GR 34 S| CL
0.0 3% ’ 180
Ay 85 40 178 [ad
a;'f 2l 58 | &7 L )
a3l s | g7
ool b 88 | 42 176 . 0 27 49 34
A
. 5 88 1 49
Heterogeneous Mixrure ,gX
of Silty Clay (CL) !
Sand & Gravel +%) 61 85 |110 174 o
Hard 47
Glacial TI11 L
4
4/ Jigs TTOUN 7.5 on 172
BT BE TIU0T 12,5 km o 526 54 1%
v bld
LA 170
o MAELER BRI 15 o 9 by
¢
‘ 68
b YR TY UM 15 omi 1 [+} 29 38 29 5
i1 y
Pl
o TS 12,5 I o 16 29 43 12
165.5 eki
4.5 | S H 1.5 ch 2 44 47 7
164
Sandy Silt to Silty
Sand, Some Gravel 162
gragzngf Clay TATERTIION 7.5 o om 16 35 39 10
: 160
138.7 u Gl B Gt et &
21.%|End of Borehole
Weathered Red
Shale

3, %%« Numbuers refer 1o
Sansitivity

20
1545 (%) 5TRAIN AT FAILURE
10



W

- I

OFFICE REPORT ON SOIL EXPLORATION

Nhriitry of
Transporiabon ang
Canimuricstions

APPLICABLE TO POLE @ 2

RECORD OF BOREHOLE No 5A

FORMERLY BH 10 WP 197~77-08

METRIC

w P 197-77-07 LOCATION _Co-ords. N 4 820D 518.2; E 286 4866.6 ORIGINATED 8Y JH
pisT _4 Hwy 503 BOREHGLE Yype _ Comt. Flight Auger (8.A.) & Cone COMPILED 8Y _JH
DATUM Geodetlc DATE 82 11 08 CHECXED 8Y Z
- wr | DYNAMIC CONE FENETRATION
SOIL PROFILE sampLes [, | o LT SOy . _
- " ‘g’g b4 30 40 0 80 w0 | ho e ittty %0 REMARKS
O] o 44 = f | | | 1 Wp W W, 35’3 .
ELEV DESCRIPTION Eimlw &:2 23 5 SHEAR STRENGTH R 2 | GraN s128
DEFTH w51 2| 2|38 5 |ounconmmen  + Fieip vane ATER CONT y |DISTRIBUTION
g1z 5 | EO | & |eouck raxiaL  x Las vang |WATER CONTENT{%) (%)
182,2 | Ground Surface i * _;_ W 10 20 30 GR 5A St CL
0.0 : 'A 2 T
N
U ss| 40 \\M YR R— 8 22 5119
180 s
§
1 55| 73 | 100/R27,5 jem
/‘/ 3. 851 .45 178 [rees mevm & 31 44 19
Heterogeneous Mixture :/’ 4 85 18
of 5tlty Clay, Sand . O b
& Gravel (Glscisl Ti11)|{{}—SL SS| 42 .
Yery Stiff to Hard A 176 : 7 3L 42 20
A
;‘ J A58 33
L1 [
3 ‘:ﬁ 23 178 33145 21
A 57423 o
f|
:A/ TOE 8B TB0I5 em o 6 38 43 13
A
o 172
s 68
1 .
i 170
'/‘/ 12] 581 80425 cm o 6 31 45 18
1%
AR
168.5 ‘4
13.7 . 168
Sandy Silt to Silty A3 ssi 13
Sand, Traces of Gravel {1, 166
& Clay .
Compact to Very Detime .
TR RSB0 cm 164 o 34148 B
162.4 .
19.8 {Weathered Red Shale % 162
) ﬂ 2825 cm
160
157,7 6 -ss-300410 cnl B
24.51End of Borshole

+3, x5 ; Numbers refer o
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10




13
OFFICE REPORT ON 5OIL EXPLORATION

3

-

e

o¥

it

Ortatn

Minigtry of
Trankportation snd
Commiumeanons

APPLICABLE TO POLE

17

RECORD OF BOREHOLE No 5B

FORMERLY BH 11

W 1977708

METRIC

w P, 187=17-07 LOCATION _ Co-ords, N 4 820 560.3: E 286 415.4 QRIGINATED BY JB
DIST 4 HWY 503 BOREHOLE TYPE _Cont, Filight Auger (S.A.) & Cone COMPILED 8Y _JE
DATUM Geodstic DATE 82 11 08 CHECKED BY
PROFI AMP w ] |DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES Be :‘_‘; RESISTANCE PLOY masnc NATUKAL woue »‘% REMARKS
&= n |38 @ 20 4p &0 80 oo |7 cowrent URT 5 s
Ofm bH] = ) 1 h A i Wy W wo | 5S¢
ELEV DESCRIPTION SHEIEREE & [SnEar sTRENGTH e riied SRAIN SIZE
DEFTH 1B E 15 |28 & |0 uncONFNED  + FIELD VANE y
g1z Y gu G {equck TraxiaL  x Lap vang |WATER CONTENT (%) %)
|182. 7| Ground Surface A iy = 0 20 30 GR SA SI CL
Q.0 Ve ’ u\
4 182
’ ™
b| i
% ss] 37 \L...._M
. H‘H
Ly% 180}
/f 2 85) B8 peeed
Jad,
| .3 ss] 79
Beterogeneous Mixture M es | 47 l78i u
of Silty Clay, Sand ik
& Gravel (Glacial TLLLN MY o 51 29 ,
Very Stiff to Hard ’
! 851,264 Bonpd 5 29 47 19
"M 176,
i A ss| 28
Q =
- H. 851 28 328 48 21
//' 174
‘-b W EETI0128 em s g — 1 5 95 46 24
54
g o o wmc: g 173} 93943 9
-
b
1 19 2018 em
f 170
\
:/ v —mlls cm ] 18 26 39 17
168.2 -
X 168}
14.5 )
L3 ss] 60
Sandy 511t to Silty :
Sand, Some Gravel, . 166
Trace (lay .
Very Dense . |
T padpe-ge—anty om o 13 48 34 5
. - 164
162,39 :
19.8{Weatherad Red Shale 162
161.3 Lo B8 00T8 cm
21.41End of Borehole

+3, %% ; Numbers refer to

Sansiti

vity

20
15 -5 {%) STRAIN AT FAILURE
o




qe

st o d

AfLf iy A FLHE L e

CREN LY

Mmistry ot
Tranaportxion and
o Communtatiohs

ario

FOR INFORMATION ONLY

RECORD OF BOREHOLE No 6

FORMERLY BH | WP {97=77-08

METRIC

VL not observed

WP 197-77-07 LOCATION __ Co-ords N 4 B21 000; E 286 667 ORIGINATED BY . BR
DIST... 4. HWY__ 403/407 BOREHOLE Typg _Cont. Flight Auger (S.4.) COMPILED BY TP
pATuM Geodetic DATE 83 02 16 CHECKED av_.,_,‘,x_;f;m_
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1., | 2 |sesistance pot nasnic SV woue| o E | pemarks
51w 0 $5| 3 20 49 60 80 100 ‘::;; R ”xz gg s
o
ELEV BESCRIPTION & g w -;“3 %é 5 SHEAR STRENGTH SV Sr— 2 o%wguﬂéi;
DEFTH IS 218 1RE ! & |ounconmned  + FIED vane wil Y
-k 5 éu % ® GUICK TRIAXIAL  x (a6 vang | WATER CONTENT (%] %)
180.7] Cround Level [ekd - 1w GR SA 51 C|
0.0 A5
D 180
A/V: : d
fu; T esT s %Esnmtm
8y%
Ik 178
Heterogeneous mixture ‘,} 2] s8] 105
of silry clay 74E
sand and gravel RE
ote, sand seams _)‘ 3] 85| 58 176
41 9
Hard i
Glactal T411 |/ /]
1711 4] ss {117
b 14
8y
/'
172.6 ol 51 ss| 89
8.1 End of Borehole

+3, 5 ; Numbers refer to

" Sany

itivity

20 :
1545 (%) STRAIN AT FAILURE
10




a¥

113

MLERMRE Wb ol LA LU Rtz E

LA EELE

@ ;Mémyul
Commmaraon FOR INFORMATION ONLY

Ordants
RECORD OF BOREHOLE No 9 METRIC
, FORMERLY BH 7 WP (97-77-08
WP 19Ty " LOCATION Co-ords K4 820 628: 2 286 428 ORIGINATED BY BR
DIST__& . . HWY 4030407 ... BOREMOLE YYPE Cont, ¥light Auger (5.A.) ' COMPILED BY TP
DATUM _.Geodetds DATE 83 02 14 CHECKED BY E
SOt pRoFLE SAMRES BT % [t mor ™ | e 2308 e o
. S8 D | 20 a0 e eo e [PON I WIP) EG | Rewancs
Ofe ] - 1 i f 1 i W W w ] 5w 3
LEY DESCRIPTION & E1 E %§ & [sHeaR sTRENGTH AR z oc;s'?r%":u?%sq
DEPTH w ST E IS 1B6] 5 |ouvconrines  + FIEWD vANE y |DISTRIBUTY
g1z 3 gu § o QUICK TRIAKIAL X 1Ab VANE | WATER CONTENT (%) 1%)
182.4 | Ground Tevel v : w g 20 3 GR SA 81 €L
0.0 g y 182
u. )
Wi ss ] 35 +
Heterogeneous mixture {jo° 180
of silty cley y
pand and gravel “/ 21 851 69 ety 326 49 22
Occasiomal sand im
and gilt geams | /ll 178
‘W3l ss! 26 -1 ‘ 9 24 47 20
]
/: {4 | ss| 26 176
V. Stiff \E
to k
Hard 4 RIS q B 28 48 16
Glacial 741l o 174
V4 MRS
9
s 12
71,3 A7 1 85 63

11.3 | End of Borehole

20
2,8 ?um”{s rafer vo 1548 {%) STRAIN AT FALURE
msn_nmy 10



1

SRERINE W AL LA fUInRAR IS

A EEC L

Winintry of
@ Trangporiatrom wng

FOR INFORMATION ONLY

poerrer Commutntaten
RECORD OF BOREHOLE No 10 METRIC
\ FORMERLY BH 9 WP 197-77-08
WP 1877707 LOCATION Co-ords K 4 B2D 4BB; % 286 595 ORIGINATED By BR
pist._4 Hwy,, 4037487 BOREHOLE TYpE  Cont, Flight Auger (5.4.) COMPILED By PP
DATUM . Geodetic DATE 83 02 11 CHECKED BY .,Aﬁ'f:_
o W DYNAMIC CONE PENETRATION
S50 PROFILE SAMPLES ""__"W -&dl RESISTANCE PLOT nastE :grigmt - “‘:":“ REMARKS
- “ §5 % 20 40 60 80 g0 |7 comta UAT B O A
o o i - ) 1 1, i 1 w w w mw
LEY DESCRIPTION MHEE 85| & [sweas staencTH | 3 ORTRIBUT o8
berTH E| Z 12 IRBE] 5 lounconmnes  « FiElD vane wil r IBUTION
3z 3 éu S e cuick thiaxiau  x iab vang |WATER CONTENT (%) %)
180.2 | Ground Level b £ ;uﬂb 10 20 30 GR 54 %1 CL
0.0 o] i
Hetervgeneous sixtore ,’.
of silty clay l\:
sand and gravel T Tss 157
1 “'!r 178
o
/pu 7 | 881 78
1 176
Hard J”f ITEETES
Glacial Till D
s
A
TS T3 174
.
pre
s LI Lt 172 0] sy 9 32 43 16
7
170, 6 N EEIED o | 5 38 47 10
8.6 | End of Borehole

+3, %% ; Numbers refer to
Sensitivity

20
1848 (%) STRAIN AT FALURE
1




OFFICE REPORT ON SOIL EXPLORATION

Worisutry of .
@ Traniportation end

Commuricatung
Oniwro

FOR INFORMATION ONLY

RECORD OF BOREHOLE No 11

FORMERLY BR 10 WP 1977708

METRIC

WP 197-77-07 LOCATION Co-ords N 4 B20 554; ¥ 286 596 ORIGINATED BY _ BR
pIsT__4 Hwy . 403/407 BOREHOLE TypE __Cont. Flight Auger (S.A.) compiLep By FP
DATUM _,..Ceodetic DATE 83 02 14 CHECKED 8Y
w DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | &= v . — -
-3 4 [l A REMARKS
a w | $0 20 40 60 80 1o |7 cowtewr imit} S D
O i - 1 L ) ) i Wp w W, Sw &
w B = ¢ z
LEV DESCRIPTION &g e z |28 5 SHEAR STRENGTH TP GRAIN SIZE
|pEFTH 25123188 & [ovwconmmo v rmowane| Ly |DISTRBUTION
g1z 5 [EV | & |eouck Thaxal  x tas vane WATER CONTENT (%) %)
mg.a Ground Level n : i 19 20 3 GR 8A 51 €L
5 - o
Heterogeoeous wixture 180
of siley clay
sand and gravel Fra -;— Ly 6 20 48 26
) 178"
qx S5 | 50
N
Y
. i
9. suge sl TS TN 176
to M
Hard ;.{‘.
Glactal Till 4TS
IS 17
b4,
R
W‘. 45 1 851 99
bl 172
171.2 ‘b6 | 55| 47
9.6 | End of Borehole

+3, 5 ; Numbars refer to
Sensitivity

2
1545 (%) STRAIN AT FAILURE
10




ks

Mty ot
@ Teanaporiatisn ang
- Communications

3

FOR INFORMATION ONLY

wp _197-77-07

RECORD OF BOREHOLE No 12 '{oRcar sue

LOCATION Co-vrds, N & 820 B5) £ 286 577

METRIC

ORIGINATED 8Y _JH

DisT_% Hwy 403 7407 BOREMOLE TYPE Cont. Flipht Auger (8.A.) & Cone Test COMPILED BY
DATUM Geodetic DATE 1982 11 02 and 03 CHECKED BY
ws DYNAMIC CONE PENETRATION
SOW PROFILE SAMPLES g_,‘é, Y | REserance POt nanric 3508 wooe| ~E | pemancs
- " go o 20 40 60 B8O 160 LMY ConTENT  LIMIT “239 .
Ole Wi ot Fa H i d 4 ; Wp w W, 34
ELEV RIpPT Elgi w2198 § [sMEAR STRENGTH Gy | GRAIN S1ZE
DEFTH DESCRIPTION w1Z31 2 S 138 5 |ounconmmen o riEd vane WATER CONTENT )| 7 DISTRIBUTION
g1z 5 | &Y | © [eouck TRAXAL x LAB VANE (%) {%)
1B1.6!Cround Level w * v o 30 20 3D GR 5A 51 CL
0.0 ’ 4] v
o 4] [ S— )
1] ss | 22 - - B 23 49 20
Beterogeneous Mixture [pA] 2| 88 42 "“MM
of Silty Clay, Sand, "w "
Gravel (Glacial T411) !
Very Seiff to Hard '5’ 31 88 &7
741 178
‘ﬁ; R ——
Wl 4 | 85 86 521 52 22
.
"‘ X 176
17:'2 S5 TsE 15023 em et 413 23 44 50
. 174 .
. 6 185 B2 L0 40 43 7
Some :
Gravel -
ALy lee 4048
o
Sandy Silt to .
Siley Send e}
Trace Clay .
Very Dense N
Clacisl THL with | 170 |
Gravel B 188 98 ® 37 37 24 2
. 168
Trage . ¥.158 72415 em 166
Gravel .
- 164
I HUEETII0008 o © 743 44 6
161.8 N 162
19.8 Weathered / ‘.
Red Shale /
% 160
1587 /]
22.9 {End of Borehole

‘3’ x5 ; Numbers refer to
Sensitivity

20 ~
1545 (%) STRAIN AY FAILURE
10



1w

¥4

Minmry 81
@ Transporiton s
Communic #hon

.

APPLICABLE TO POLE: 7

[+ )
' {FORMERLY BH 102
RECORD OF BOREHOLE No 13 "weierirz-03i METRIC
wep . 187=77-07 LOCATION Go-ords N 4 B0 741 3 B 286 632 ORIGINATED BY _DBE
parym __ Ceodetic DATE 8112 23 - 82 01 0S CHECKED 8Y .
s o !x DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES £y § RESISTANCE PLOT nastc Wontoty vous | 4 % REMARKS
= 30 20 4p sp 80 g0 ' cowvaT i z2 X
6 la o | 2 R O VR O Wp w w,| 5w
ELEV BB w| 2|88 § |SHEAR STRENGTH i 2 | Grav 12k
BerH DESCRIPTION NIRRT 4 5 [ouvconmmen e mmowaNEl e ol oy ms*mn‘s,umm
2 2 o | EW] B (e outk TRAGAL % LAB VANE 10 20 30 (%)
181,0{ oot Level 7 Zi° | =& GR $A S1 €l
0:01 peterogencous
Mixture of e ITEET 22 180 Lk A 16 23 43 18
Siicy Clay L
Sand & Cravel 285, 29 ‘-;.!«"E”ima'éd \“N.._,
S ““\M T 33142 24
138 o indin
V. Stiff to Hard s T 178
Glacisl Till / 15 38 138
/i el ss] 33 176
v 7,881 39 T J—— 06 23 32 20
- T BT 8 | 111 B 63155 8
1
IS sE T 8 174 o W5 34 38 13
FAE
LTS8 IO en fpd 10 30 45 15
172.5 I Il .
8.5 | Sandy 8ilr te Kl 172
S4lry Sand L LALL 88 325/23 o
Traces of Gravel & .
Cley A\ TS TNRE S en | 170 62461 9
Cee. Silty Clay T
Layers .
3T ST TI0URD em
V. Dense . 168
Glacial i1l dRN .
J TINTES TIIE RS em o 11 43 40 6
) 166
Jlaslss | 49
JTEETEETTIO0N 10 eml 184 4 38 48 10
177 88 11007] 15 em rod
A 162
L TETSET B 15 ° 11282 5
138? T ol
T d1eh Bropn -~
159, 5| Veathered Shale /A psteetrmmlis cnl 25 Wp = 14% D 26 57 17
#1.3 End of Borehole W 52
¥1 not observed .

+3, &5, Numbers refer 1o
Sensitivity

20
1595 [*%)STRAIN AT FAHLURE
10




Moy of APPL'CABLE TO POLES : é& 9
@ Teanapisianon snd
b Comimumtatons

| FORMERLY BH 4
No 14 " wr 197-77-03)

METRIC
ORIGINATED BY _JH

RECORD OF BOREHOLE

W 187-71-07 LOCATION __Co-ords, N & 820 604 t 286 684

L*

pisr. A wwy_ 4037407  gomewOLE type  Comt. Flight Auger (S.4.) & Cope Test COMPILED BY PP
DATUM _Ceodetic DATE 82 10 29 snd 82 11 01 CHECKED BY :
o w JDYNAMIC CONE PENETRATION -
O PROFILE SAMPLES w‘é’ § RESISTANCE  PLOT rmf""‘ :‘E}%’?g :m:’ m‘% REMARKS
!
5l w gg 20 4p 60 #0 WO b Cw W, %“ﬁ L
ELEV SHEREREE & [Shear strenoTH NI GRAIN $1ZE
DEFTH BESCRIPTION SIS | 3 |38] 5 [ovvconmnm e mmovaNE] o DISTRIBUTION
2z 5 5O | & |eouck raxmr  x Las vane 9 20 3 %)
180.8| Ground Level (7 # o GR SA 51 €L
0.0] Heterogeneous 4
Mixture of ’ 180 a-t
Silty Clay 551 .20 % \\\_ .
b
Sand & Gravel 1 2.1 851 42 [t
Hard f . — 178 :
Clacial T 4.0 851 92 L 11 23 44 22
aci8.
TS T 8814008 em | 178
Pe
b
‘A6 | 58 | 49 g
¥ 174
o 1]
)/'_ 7 1 25 | 60/15 em O} bt
1
LA
e ;_ 172
pe} 181 S5 L30T 8 en
170.7 45!
10.1} §11ty Sand t I
Smd§ g1t ° 9 1 S8 1 30718 em | 170
Traces of Gravel & i '
Clay ‘o
Y. Dense " g 168
Glacial Ti11 "10 53 30715 em
165.6 i 166
15.2 541ty Clay 4 ;/
/ w
Some Sand r’/ .
(L IL S8 30718 o | 164 i T 012 81 2¥
Hard A
LA e
A
//
/ 162
¥z
160.9 LTI TRIME e
15,9 (End of Borshole
Reddish Brown
Weathered Shale r

o3, x5 Numbers refer to

20 ’
o 1545 (%) STRAIN AT FAILURE
Sensitivity A




u W

(2%

s

TR T

Sl Rewt oo

BN L

Mgty ot
@ Thensporiation wng
Communitatonk

APPLICABLE TO POLE : .24

Dniwrey
RECORD OF BOREHOLE No 15 METRIC
FORMERLY HBH 14 WP I57-77+D
WP 1977707 LOCATION Co-ords X 4 B20 743; E: 286 734 ORIGINATED BY BR
o5y __4 Rwy _403/407 BOREMOLE Typg _ Cont. Flight Auger (S.A.) COMPILED BY
DATUM ____Geodetie DATE 83 02 11 CHECKED BY oA
. o w UYNAMIC CONE PENETRATION
SO PROFILE SAMPLES E‘Q § RESISTANCE #1O7 MASTE o tane i .ﬁ.ﬁ REMAKKS
=] & §é 20 4p 60 80 00 le:,l; tﬁ;;lﬂt nw %“Q, .
L 1
ELEV DESCRIPTION =lely|Z|28 § [svear strencr > DTAYT
BEFTH wiES|l Z 1R ]RE | & |ounconanep & FiELD vANE ol Y B
gz " gw 2 1o cuck Triaxiat  x 1ab vang | WATER CONTENT (%) {%]
[1749.3 | Ground Level A E @O 10 20 30 GR SA 51 Cl
0.0 ;n‘l/"
Heterogenevus mixture [y I "L‘
of silty clay A 178
ssnd and gravel M FRERED
occasional boulders e’
Brel
Hard AN
Clacial Ti11 0 2185 | 63 176
33
174, 7 b
4.6 | Sandy silt 403 1 55 1 70 Fisem © 4 42 48 8
1o 4 174
silty sand ERE
Traces of gravel - ('f’ 55 | 85 15em " & 39 43 10
and clay §
Occasional silty s |55 1 90 Jisem 172
clay lavers e
V. dense i
b 70.0 Glacial T411 L6 | 55 [105 f15em ,
X H
9.3 | End of borehole °

o3, x5 ; Numbers refer to
Sungitivity

0 .
15 -5 {%) STRAIN AT FARLURE
W




23

THEPLE  REEuuni Wi Dl B AR LU U

Monmtry ot APPLICABLE TO POLES: 10,1
Transportation snd
ot Lommunicutions
RECORD OF BOREHOLE No 14 METRIC
. FORMERLY BH I8 WP 1867 ~77-08
WP 1977707 LOCATION Co~prds N 4 820 B74; E 286 754 ORIGINATED By _BR
sy, 4 Hwy _A03/407 BOREWOLE TyPg__ Cont. Flight Auger (S.A.) COMPILED BY . PP
i
DATUM __Geodetic DATE 83 02 10 CHECKED BY ¥
o W |DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES 1 5oy | 7 |ResiSTANCE PiOT nastc Lot voun ';:% REMARKS
= $6| % 20 4p sp sp 100 [\ comt umTy G
C]e Bivs AR SOV RIS Wy w w | Su L
LEV DESCRIPTION & § g3 gc & [snear sTRenGTH AP z w%%";u%sq
DEFTH w121 E 153|861 § |0 unconmne + FIELD VANE N y 8
3iz 5 gw & |® QUK TRIAKIAL  x 148 VANE WATER .CONTENT (%) %)
151.0 | Ground Level . % - u ip 20 30 GR SA 51 €}
0.6 10 1]
Heterogeneous mixture :»’) 180
of silty clay v-" ‘&“
pand and gravel B 2
cecasion sand seams o1 |55 | 33
1
o' M 178
¥ Z 185 ] 65
Bard ANy
Glacia)l T411 »
. 85 | 57
5.8 et 176
5.2 L HE 188187 20em o 11 41 43 5
Sandy silt LS Tss T 59
to ‘
Eil‘;y sand - -ve 58 4 174
"y 185 | 39
Traces of 18 Tss | 82
gravel and clay 15 T 85 1130 ¥ 23em
101 55 111B Y28em | 3172
Beessional silty elay LI585 1I00 F13enm |- o - 12 24 54 10
layers
Dense 121 65 1100 Y15em | 3170
to i
V. Dense
Glacial T111 p Y ey 15en =4 3 36 56 3
168
: TETEETIUS 7 Lem
) 166
65,1 IsT eI lo 566 27 2
15.9 | End of Borehole A

+3, x5 ; Numbers refer to
Sensitivity

20
16 45 (%) STRAIN AT FAILURE
"0




R

k£

ALPLIRE WA SFIE LAt R bR

(I NS T

APPLICABLE TO POLE. : 12

Wiistry of
mmponux‘pmnd
el Conmunications
RECORD OF BOREHOLE No 17 METRIC
FORMERLY BH 16 WP 197~ 770
WP 197~77=07 LOCATION Co-orde N 4 821 051: E 286 B92 ORIGINATED BY _EP
pist__ 4 Hwy_. 303/407  goreHoLE type . Cont. Flight Auger (S.A.) COMPILED BY
parym _Gecdetic DATE 83 02 03 CHECKED BY
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES 1%, | 2 |wesistance pior e S B REMARKS
g% § " 00 LY cORTENT LIMIT %0
&le o=z P L LW tw w w]|5E &
v lE| w| 2|25 & [snear strenoth e ] 7% | oran size
{DEFTH DESCRIFTION 1El 218 8% g fo uNcoNmNED v FIEDVANE| e copre ol Y DISTRIBUTION
gz 3 | 89| @ |oouck rmanal  x wan vane ’ - %1
[181.0 | Ground Level v - i 10 20 30 GR SA 51 CL
6.0 AP
Heterogenecus mixture V- + 180
of silty clay, ‘in
sand and gravel ?/ I
.‘
|4 178
/‘f, FIERER
Hard ol 1|
Glacial Ti11 ;
Mot l 3165 | 88 176 0 hg—d
Fio '
¥4
Fi'h 41 88 |12
M. f 5] EETTI0x 174
‘_’ 6155 1133 ¥23em .
a.‘ 71.88 1110 ¥20cm O 6 22 39 33
1114 8] 85 _[128 Y23em ol m 10 32 48 .10
2.1 b st ort15em 172
8.9 | Sandy silt to || PS50 Y13en
Silty sand S eSS N7 Y15em
Traces of ‘1112.1.88..1149. 12 3¢em
graval and clay 11355 (100 of 4 Lo 27 48 15
Occagional milty 1114 | 88 1120 i7
clay layers 5
V. dense Glacial Ti11 |,
: L Eetse—toe-t 10em
168, 2 Sy
12.8 / 168
841ty clay and/or sttt Bow
Westhered shale % -
Hard ] % 1866
hes. s | veathered sha At ysd s, - mp |8 21 48 13

15.4 | End of Borehole

20
LR Nombars refer to 1545 (%) STRAIN AT FAILURE
Sensitivity 10




Mittistry af
Transportation ani
Commiteations

®

Dnare

APPLICABLE TO POLE

13

RECORD OF BOREHMOLE No 18

FORMERLY BH I7 WP 197~77~08

METRIC

WP 187-97-0% LOCATION Co~ordeN4 821 206; E 288 474 ORIGINATED By _ DD
DIST 4 HWY __403/407 BOREMOLE TVPE,_Cont. Fliphr Auger (5.4.) COMPILED BY 'iP
DATUM ... Geodstic DATE 83 02 04 CHECKED BY 028
& ui  [DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES |8, | ¥ |ReSetance pior paenc AT h%. eemancs
- " gg o 9 40 80 80 100 LT CoNTENT LIMIT 29 .
Ol e Wl LE ) ) \ N i Wp W W, _-_-,g
ELEV DESCRIPTION & § w § 2s 5 SHEAR STRENGTH S S— 6%?2&?:%%
DEPTH Sl Z 5|88 & [ounconmmnes  + FIELD vang wil 7 8
é z - éu % ® QUICK TRIAXAL  x 1aB vang | WATER CONTENT (%) %}
| 179,61 Ground Level v . w 1p 20 30 GR SA S CL
0.0 i} /:’
Heterogeneous mixture |4,
of gilty clay vas T T 53 178
(low to medium o,
plasticity) ‘B
sand and gravel | 2 55 1
Hard Pl 21 ss 2 p 3295513
Glacial till 14 02 ¥ |1
175.3 Vsl
%) N
]3] s8] 100
" “h 174
114 g_gm 130 s
db o
e (R
841ty sand to sandy ‘ TE T 120815 em| 172
gilt ET88 o] 8 em
traces of gravel AYTTEE TUO15 em
and clay S HOTTES IO, 8 en ¢ 4 50 44 2
V. dense LRI ES L I00] 8 em 170
Clacial till N brydesedoaapmd 8 o
s 6
THIZTTEE T ES]15 en
L 168
: {151 881 100
166.4 KB
1.2 / Y a3 RE41 5 om 166
Silty clay
some sand /
oee. shale fragments /17’ £6-4-1254 & em 164
and layers /
Hard /
162.8 P 2 o =2 Bt
16.8] End of Borehole

+?, x5 ; Numbars refer to
Sensitivity

20 .
15 45 {%) STRAIN AT FAILURE
0




LM SRR LA BRI BF s

TS N

LA L4

fw

i

Transptrision snd
Commuhitations

@ Ministry of APPLICABLE TO POLE: 14

itane

RECORD OF BOREMOLE No 19 METRIC
FORMERLY BH I3 WP 197-77~08
WP 197-171-07 LOCATION Co-ords N 4 821 348B; E 287 065 ORIGINATED 8Y PP & BR
DIST 4 Hwy__ 603/407 __ BOREWOLE TYPE __ Cont, Flight Auger (5.4.) COMPILED BY . TP
DATUM Geodetic DATE 83 02 07 and B3 02 08 CHECKED 8Y s
M P Wi |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & g | ¥ [Wsstance ot e S 1w AR
e ~ |50 & 20 40 60 80 100 [T conter LT 50 &
(o I3 v ; i) i i f i Wp w WL mw
ey 2|8 w| 2195 8 [sHear strRencTH o LT E | crAN SizE
|DEPTH DESCRIPTION L g g% 'g“ O UNCONFINED + FIELD VANEF o CONTENT (%) y MSTRI?UTION
212 3 [&C | & | ouck TRIAKAL  x 18 vANE - (%)
178,51 Ground Level v < w 1 3 an GR 5S4 51 €L
Heterogenesus mixture ,n) '
of silty clay, sand //,
and gravel ‘w1 11 851 40
oce. boulders b A
Hard il 176
Glacial till ')( 2 1 ss 1107
ol [ .
173.9 Gl 174
gvb 1y 3 g8l 47 o 0227 2
JAOE 13 e
Silty sand to R ol
eandy silt T b 53852 5
traces of gravel T ',’ % 1?, 23
&nd cl;y ETEETTIO0 S en
conre F EEEsstaeelio e 1y0 L3 56 4
Y. Dense i mmxm 15 em o
168.6 Glaecial Ti1l 54
%+ 4 168
Silty elay andfor /1! £E300415 em
weathered shale /
Hard
1166,3 / $2.4..88.0.608 3 cm

12,2} Refussal
End of Borehols

20
) +3, u% ; Numbers cofer 16 10 5 (o) STRAIN AT FALURE
. Sensitivity 10




u W

.

UFFE MEFUxi N 30l EAFLUKAT IO

Ministry of

Transportation sny

Commumitmions
Ortang

APPLICABLE TO POLE : 15

RECORD OF BOREHOLE No 20

FORMERLY BH 19 WP 187 ~77-08

METRIC

WP 197-77-07 LOCATION Co~ords N 4 B21 300; E 2B7 169 ORIGINATED 8Y _BR
pIST 4 mwy_ 4037407 BOREHOLE TYPE _ Cont. Flight Auger (S.A.) COMPILED BY Pi}”
parum _ Seodetic DATE 83 02 08 CHECKED BY _jule!
7T} DYNAMIC CONE PENEYRATION
SOIL PROFILE SAMPLES E g | & [Ressmance rior rasre S o L REMARS
5] w0 £61 % 20 40 60 80 100 ‘;;'; ‘°;‘;‘"’ “:\'; gg N
P i
eV |8l w| 2|25 & [swear strenorn e o] T3 | cram size
léEPTH DESCRIPTION ElLZ 1 E 85 g |ounconrmner e BEDVANEL el courenr ol Y DISTRIBUTION
212 3 |EO | & |eouck TRAXAL x 1AB VANE d (%}
174.6 | Ground Level i £ & GR 54 51 CL
0.0 e
Beterogeneous mixture [{ [} 174
of 1. .
silty clay, bt L Estimated
sand and gravel ':,{‘
M Dt esYisem | 172
144
Hard };« 3 |55 | 58
Glaefsl Till 1
k962 o) 4 S8 100 Vi5¢em
4.4 | Silty clay and/or 5T SET"B0 Y 5em | 170
weatherad ghale /
By 15en
Shale e
68,4 Bard Ad-sg-tost1sem

6.2 | End of borehole

WL not observed

+3, &5 ; Numbars refer 1o

Sensitivity

20
150-5 {%) STRAIN AT FALURE
i0




Miriiktry of
@ Transporation ang
Communicutitrg

APPLICABLE TO POLE: 16

RECORD OF BOREHOLE No 21

FORMERLY BH 21 WP 197~77~

a8 '

165.1

WP 197=-77-07 LOCATION Co-trds B 4 821 647; E 287 275 ORIGINATED BY __BR
DIST.. & HwY_ 403/407 BOREHOLE TYPE . Cont. Flight Auger (S.A.) COMPILED BY __¥P
DATUM Geodetic DATE 83 02 08 and 09 CHECKED 8Y
W IDYNAMIC CONE PENETRATION
SOIL PROFILE sameies f |8 RN hor T Y
% x LMy CONTENT LIMIT - EMARKS
- w § 20 4D B0 B8O 100 z = s
Ofe W - 2 h i i Wp w S
ELEV i@l w| 3|95 & [sneAr strenoTH o |~ * | GRAN $I2E
DEFTH DESCRIPTION NEIR-AR 8% § |ounconemen s mEDANEL L oo air il Y DISTRIBUTION
£z » | BV | @ |oouck TRl x Las vane . (%)
178.3| Ground Level o - et 1p 2D 30 GR SA S1 (L
4.0
}n/ 178
/. ’
b
T
T2 e
' Estimated
,;/ 21 55| 64
1 1
A 174
30 g 13 28 40
Heterogengous mixture y1* 31881 19
of silty clay L 1]
sand and gravel /
occ. sand and pile Jlal ssi 27 172
seamg
5] &1 73
Bard R
bl el es] g3
Clacis) Tiil % 170
Wbzl ss| 0]
LT [
_____ e
occ, shale {[»}] 168
fragments  |/|oiA-SS4—R03 cu
and layers {|;] ]
Y
"

OFFICE REPOKT ON SOIL EXPLORAIUN

i F

12,23 End of Borehole

Wl not observed

+3, x5 ; Numbers referto
Sentitivity

20
1505 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOit EXPLORATION

Wiy o
Tranugoriaton sivg
O Comimmc et

APPLICABLE TO POLE : 3

RECORD OF BOREHOLE No 22

METRIC

FORMERLY 8H T WP 19777« 17
WP _197-77-07 LOCATION Corords, N & 820 59%.72: E 286 518.5 ORIGINATED BY JH
DIST _4 HWY_ 403 BOREWOLE TYPE _ Comt. ¥lipht Atger Y5.A.) & Cone Test COMPILED BY .
BATUM Geodetie DATE 1982 11 05 and 08 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 | B 1 oiCeTaNcE plor ooy T B
= Q DANC manror HoUR] L | REMARKS
51 @ $8 20 4p e0 sp o LU U MU ZE &
i
¢ Ty w| 2|98 & [sHEAr strenGTH LD | cran size
BEPTH DESCRIPTION 2|31 2| 5138 & |ounconnmne  + niEw vane warer conTent(y| ¥ |DSTRIBUTION
g2 2 |85 & |voucknanar  x tas vane |WATER CONTENT (% (%)
180.9 Ground Level v B ¥ W GR 5A 51 CL
0.0 1% i
145 180
s
/‘:}.c 2dd \\
[ of2l 88 | a5 ]
Haterogeneous Mixture ¢4 s i O by
of Silty Clay, Sand, || A>3l - —— 6 25 50 19
Gravel (Glaeial Till) ,‘/ T4 58 o
Vary Stiff vo Hard q .
: s s [ 20 Ord 10 26 48 16
%
"/; 6] 85 | 1% 196 Rtz 5 26 & 25
175,0 AL 7ls8 | 24 © 9 25 42 24
5.9 8l 85 | 27
124
Sandy Silt to Silry 2 85|43
Sand, Some Gravel, 0] 88 | 63 i 25 44 26 5
Trace Clay
Denge to Very Dense 173
‘ Y188 1 B0/115 omi
[L70.6
10.3 M o e
APIZLSE 800115 enf 499 9 30 42 19
1ley Clay with Sand o
race Gravel /"
ard | OIS IR 10 e p b 531 42 22
Iq 168 ,
167.2 2
13.7 X
’ 166
| ETTSEIE0T]1s e 163654 4
Sandy S1ilt to Silty )
and, Trace Gravel, *
Llay :
61y Dense ' 164
TS TE0008 e
. 162
161.4 .
19.5 Weathered %
fed Shale
160
159.5 S THODA e
21.4 rnd of Borehole

+3. 25 H

Numbers refer to
Sensitivity

0
1545 (%) STRAIN AT FAILURE
10




3

OFFICE REPORY ON S50It EXPLORATION

honsiry o FOR INFORMATION ONLY
@ Tearaooriuten gng T
O Communme ations ’
RECORD OF BOREHOLE No 23 METRIC
FORMERLY BH 17 WP 197-77-17
WP _ 1977707 LOCATION Co-ords, N 4 B20 692.3: B 286 607.3 ORIGINATED By IH
sy _ % Hwy . 403 BOREHOLE type Uont. Flight Auger (5.4.) & Cone Test compiLED By JH
DATUM Geodetic DATE 1982 11 03 CHECKED 8Y Z
SOIL PROFILE SAMPLES | & w | DYNAMIC CONE PENETRATION
- @ | g |ResisTANCE RlOT masrie BEUSL uoue| o E | aem ARKS
- §O W 20 40 68 86 100 VIMIT GoNTENT kT %“3
(a3 - ﬂ g e L R L 5 i va W W, =l &
ELEV DESCRIPTION 18l w| 2195] & [sHear sTRENGTH e G * | GRAIN S1ZE
BEPTH =2 2| $136] 5 |ounconmned  + riew vane WATER CONTENT (| 7 |DSTRIBUTION}
=z > | &Y | & |eouck rraxal  x Las vane CONTENT (%) {%)
1806/ Ground Level % ! @ 0 20 36 GR 5A §1 CL
0.0 /bﬂ
. 180
op UM IPE N
4
4t "\_M o 1t 327 50 20
1t £ O ——
Heterogeneous Mixture | = | 178
of Siity Clay, Sand, Q- " Estimated
Gravel (Clacial Till) g ftS5-1 86
Vary Stiff to Hard
jf{ 176
W Uelss Tea ]
b
AR
hg% =
s lss [a2 4 B 8 25 44 23
173.4 e
7.2 ARTEET b 27420 &
172
7188194
S reer-rerls @ | 170 T 15 48 28 5
Sandy Siit to Silty = L0/415 cmi 4168
Sand, Some Gravel :
Trace Clay "
Very Dense )
. 166
T8 1307110 e o 12 46 37 5
: 164
‘patss.fiozis emf g6p
160.8 .
19.8 |Weathared )
Red Shale 160
159.2 Eemn:comnei oy LI o) D 15 52 2%
21.4{End of Borehole
NHote:
No Groundwateir Level
Masgurements Wars
Carried Qut.

+3, x5 Numbaers refer 1o
Sansitivity

0
15405 {"%) STRAIN AT FAILURE
10




OFFICE Rf?lORTi ON SOIL EXPLORATION

v

Mointey of

Comagortalion s APPLICABLE TO POLE : 4
Lnvary
RECORD OF BOREHOLE No 24 METRIC
FORMERLY BH © W9 197 =77~ {7
WP 197-77-07 LOCATION Cowords, N & 820 735.6: E 286 548.0 ORIGINATED 8y _JH
oisy 4 Hwy 403 BOREMOLE type  Cont. Flight Auger (S.A.) & Cone Teat COMPILED BY .m
DATUM Geodetic DATE 1982 11 04 and 05 CHECKED BY ﬁz
DYNAMIC CONE PENETRATION
SOOI PROFILE SAMPLES 1 &, | F |Resistance POt a1 b
a4z v Lmiy BgisTons tl?l‘:r 25 REMARKS
- “w | S0 @ 20 40 60 BO WO CONTENT zZ
Sla 8 = ) h ' ] : Wp w w, | Sw &
ELEV DESCRIPTION Tialw| 2188 5 SHEAR STRENGTH S S — 2 | craN s1ze
|DepTH w13 =] 8138 & |ounconnmer  + riew vane ATER wy| ¥ [PISTRIBUTION
g1z p | BV | & |eouck TRaxAL  x (A8 vane |W CONTENT {%) %)
180.1| Ground Level % £ y | @& 10 20 30 GR 5A 51 CL
. o T e o
0.0 kB¢ ’ :
Pie
.'/’
b 2 178 [
)’ M""“‘-‘m..._
LR
R EEEN TN P byt 527 46 22
e
Heterogeneous Mixtuve ||’ 176
of 5ilty Clay, Sand, |/ 31ss [ 3% q byt 8 30 43 19
Gravel (Glacial Till) [ N
Vety Stiff to Hard /"
14 174
‘g 41388 141 q =i 17 22 45 16
11
//
o
il 5188 |46
7% 172
k .
':}; 6188 137 o 17 26 43 14
2 170 :
169.1 34
11.0 :
: - 15 em 168 a 327 64 6
. 166
Sandy Silt to Silty .
Sand, Trace Gravel,
Clay i
Very Dense 1 sg L7115 em o] 10 48 37 5
' 164
* 162
HLETEe TR lls em
160.3
19,8 |[Weathered 160
Red Shale
ye1: Ny S Tk W
21.41Bnd of Borshole

0 '
3 5., Numbars refer to 2 A
+ : K
P fumbars | 15 -‘¢-$ {*) STRAIN AT FALURE



OFFICE REPORT OW SOIL EXPLORATION

ek

Mimstry of
Tratisportation and
Comtnuticahons

Ontang

APPLIGABLE T0 POLES: #31,

#32

RECORD OF BOREHOLE No 25

(Formerly B.H. 2 W.P, 158«

7306

METRIC

WP 1977707 LOCATION Co-ords. N 4 820 118 E 287 395 ORIGINATED BY
DIt b Hwy___ 403 BOREHOLE Typg Hollow Stem Auger coMPED BY T
DATUM Geodetic DATE 76 06 30 CHECKED BY Rs S
" w ] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 4 | Resistance “pLoT N
92| o mosstuRe LU0 | pe REMARKS
- 30| @ 20 40 60 80 1go |'MT  conrent LT} SO
[») El A C.’.‘.)E f f { L 1 Wp W w, 5w &
ELEV BESCRIPTION S w2 2:@ 5 SHEAR STRENGTH e eira] 2 | GRAIN SIZE
DePTH 5 El X | 388 % |ounconmner  + mELD vane warer conrent ol 7 DISTRIBUTION
x|z y | BY .ﬁ # QUICK TRIAXIAL X LAB VANE (%) {%)
181.4 Ground Level & ¢ ~ | @ 10 20 30 GR 5A 51 CL
[{IRY, Topsoil w.-y
it M1, a8
eterogensous Mixture [} 0 3% 52 14
of Silty Clay,  |Aep—i-S54-22 18 -
with sand BF
oecasional gravel oAl 581100423 e
;zg 355 [ 98/23em
— Brown  [3): X
Grey - { A7 S 1100420 em
B4
. 15 -l ]
(Glacial Ti11) AT F L5 e
Hard /*{ 176
> e a o m eacy B Y
Al
N /') ) , 174
sty 23 em
L3y .
9%
/':'b
14
yf; 8l &8s I Gf 172 [P o e 3 0 11 47 42
171.4 ‘T‘ d
0.4 g N
iit with tyace of G| ae & h [+] 023 68 9
sand, occagional
zilty clay layers 17
Yery Dense||
gravelly sand|isld 10| S8 115 ) 22 75 (O}
168
T Se 1128827 em
stity Clay Bardi/ /I se T 23 en | 146 ot 0.2 8711
LI ss T 70828 em o 0 395 2
16
162.4 silty Tlay Bard [P AT VL1668 T150 10-dt 0 189 10
18.4 End of Borehole
162}

+2, % Numbers refer to
Sansitivity

20 '
1565 (%) STRAIN AT FAILURE
10 .




CFFICE REPORT Of SOIL EXPLORATION

ck

Omang

Ministry of
Transportation snd
Commumeations

APPLICABLE TO POLES: #18, #19

RECORD OF BOREHOLE No 119

METRIC

WP 197-77-07 LOCATION Go-ords., N 4 820 269 £ 286 238 ORIGINATED BY JC
DIST b Hwy_407/403 BOREHOLE TYPE _SS Auger COMPILED BY ___BR
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 1 & | RGevANCE CPLoT e M e
£ o LIMIT URE T iy REMARKS
b w36 % 20 40 &0 8O 100 CONTENT i
O w § T2 » ) L 1 i ) Wp w W W &
. R ] W - £ = 2 .
ELEV DESCRIPTION tem| o S 1za O |SHEAR STRENGTH I s o (L. GRAIN SI1ZE
DEPTH = S1 2| 3|36 & |ounconrine  + i vane WATER coNTEnT tll 7 DISTRIBUTION
’ |z 5 | &Y & | QUICK TRIAXIAL X LAB VANE (%) {%)
182, 9 Ground Level A ? ] m 1020 30 GR 5A 51 CL
0.0 }2’
[ R
«1 1188 | 36 182 i
o T
Heterogeneous Mixture b/ 255 | 40 -ﬂ%— T
of $ilty Clay (cLl e DETRET i ol
Sand and Gravel s o 18
AR A ETEET
Glacial Ti1l 1A
Lo
b ¥
Very Stiff A3 L58 L35 178
to W
Hard (’3’
1l 6188 | 24 O b
D¢
. 176}
g
[ AR 6 28 47 19
e
)’/’: 174
] 8158 | 55
172.9 AT
10.0] 811ty Sﬁmd i
Some Gravel S o Es 11007131 e 17 17 31 42 10
traceclay B
Very Dense Ry
170.5] vecaslonal boulders A TETEE 0023 o o
12.4 Tnd of Borehole .

+3, x5 : Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAHURE
10




Minustry of
T Han .
Commmeaara? APPLICABLE TO POLES: #20, #21 ™7

OFFICE REPORT OW SOIL EXPLORATION

¥

Ontare
RECORD OF BOREHOLE No 121 METRIC
WP 197-77=0G7 LOCATION Co-ords, N 4 820 091:; E 286 002 ORIGINATED 8Y JE
DIST % Hwy_407/403 BOREHOLE Typg 55 Auger comPILED BY __ X
DATUM Geodaetic DATE 84 12 06/07 CHECKED BY S
w | DYNAMIC CONE PENETRATION
SOIL PROFILE sampies 1 | % | RKANce Ohior e M|
<Z 9 Limir | OISTURE T v REMARKS
= w | 20| @ 20 40 40 80 100 CONTENT Zx
0 m i d; » H 1 i i i Wp W wt S &
ELEV BESCRIPTION El@d|l w| 2128 & [SHEAR STRENGTH ST N 3 | GRAIN SIZE
DEPTH w{Z] 21 2138 % |ounconmmed  + FiEw vane WATER CONTENT (4% DISTRIBUTION
g Z 5 &Y @ # QUICK TRIAXIAL X LAB VANE c NT (%) A%}
179.7 Ground Level 5 ? - | ' 10 20 30 GR SA SI CL
i X
".',y ' iy
rel 11 ss | 67
Heterogeneous Mixtureld’|
of Silty Clay (CL) }a‘ 21.85 | 43 178
Sand and ¢ 1 L
and and Grave } e 155 b, 727 45 21
Glacial Till ?_} ANTEES & Ly
Feld 176
Very Stiff *&‘)
to A
Hard :/ﬁ‘ 5] 85 | 25 329 46 22
"
‘/} 174
A 6] ss | 20
g7
L
Ab
s L2 172 -
%!,
170, rA
9.4 Silty Sand to SandySily- |- E["55 100
Very Dense, some clayi‘|’
.1, 170
Trace (ravel
169.0 occasional boulders i o DU S 4 35 45 16
10,7 End of Borehole
168

+3, &% : Numbaers refer to

20 ‘
L7
Sensitivity 15 -¢«m 5 {%) STRAIN AT FAILURE
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APPLICABLE TO POLES: #22, #23

RECORD OF BOREHOLE No 123

METRIC

,W P 197-77-07 LOCATION Co-ords, N 4 B19 835; F 285 782 ORIGINATED gy JC
DIST 4 Hwy__407/403 BOREHOLE TYpE _ S8 Auger comeitep sy 3R
w | DYNAMIC CONE PENETRATION
SO, PROFILE SAMPLES ;“g:m 3 | RESISTANCE PLOT pasrc NATURAL %
g2 o Ly - Sownure Rl B 6 REMARKS
= 0| ¥ 20 40 &0 8O 100 CONTENT zY
v w
Ol Hlawl 2 bl e Wp w Wi 5% &
ELEV. DESCRIBTION Ela| w| 2|28 | § |SHEAR STRENGTH — , 2 | GrRAIN Si2E
DEPTH |3 Z | %36 5 [ounconmnen  + RiEto vane ATER CONTENT 1] 7 DISTRIBUTION
gz 5 | &9 & |equck rraxal  x 1as vang |Wh NTENT (%) (%)
183.3 Ground Level o - T 10 20 30 GR SA $1 CL
P o
0.0 Heterogeneous Mixture ’.?'.
Sand and (ravel )t 182 [,
ot HM
181 .1 Hard 5 21 85 ] 71 et
2.2 e -
Sandy Silt to 3 581 153/p3cm
Siley Sand ., 41 55 T1T00 — 180 0 50 46 4
trace of clay .
trace of gravel \
1 5] k551100 o
—_—— el 178
Var Fine v
N4 sand | 4wl 6] 58 [ 100 18610 3
fige Laye.r “4:
“““““ e 176
Bk 21,88 1 10041 8em
LTI sen | 174
172,6 I
10.7 Weathered 7 9 .58 1 10041 Ocm 172 ol H 5 40 35 20
Shale bedrock =
171.0 Red T Aot Ovm
12.3 End of Borehole
170

+3, %3 . Numbers refer to
Sensitivity

20
15445 {%) STRAIN AT FAILURE
10 ‘
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Ontang
RECORD OF BOREHOLE No 127 METRIC
WP 199=77-07 LOCATION Co=otds. N 4 820 531; B 286 940 ORIGINATED BY Je
DIST 4wy _407/403 BOREHOLE Type S8 Auger compiep By _ ¥
, i
DATUM Geodetic DATE 84 12 05 CHECKED BY _ i
Lo | & |RESISTANCE PLOT mastic ATURML e X REMARKS
e 5| » 20 40 60 80 100 |'MT  content LMt} 5O
Ol & B = z 1 1 f | i Wp W W, Sw &
LEV BESCRIPTIO 1@l w| 2188 | & [sHEArR sTRenGTH MDA 2 | GRAIN SIZE
DEPTH N 1B £ 8% % o unconened * FIELD VANE| 0o content i)l Y DlSTRt?UTlON
glz 5 | EY | & |eouck rriaxiat  x 148 vane . (%)
179,7 Ground Level & ? mu 1020 30 GR SA S1 CL
0.0 Heterogeneous Mixture ,“3}
of Silty Clay (CL) |l 1] 88 18] Y.
Sand and Gravel AP - - M
Glacial T111 bl 2185 | 63 178 T -
Very Stiff s
to 8 IR 70 5 26 48 21
AL
Haxd Ail a1 ss | 10031 em or—t
175.7 'y 176
4,0 ' .
: 5185 1100J23 cm 6 42 41 11
Silty Sand .
A i 174
Sandy $ilt LEETSTTTO0 L0 e
Trace of Clay .
Trace of Gravel T8 TOo110 cml 172
Very Dense P
| [EIE5T1o0)25 cn 117 78 4
. 17
‘191 ss | 10028 ¢
v 1684
167.2 b PTET ST 160k a4 cnl
12. 5 End of Borehole
166

+3, x5 ; Numbers refer to
Sensitivity

10

0
15 -5 (%) STRAIN AT FALURE
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RECORD OF BOREHOLE No 129 METRIC

wW.P 1977707 LOCATION Cowords, N & 820 377; £ 287 093 ORIGINATED 8Y Je
DIST 4 nwy 4077403 BOREMOLE TypE _ 55 Auger comeien sy K
DATUM Geodetic DATE 84 12 05/06 CHECKED BY i
5O1L PRO ’ S 3 Sy F [RESISTANCE PLOT > nasric werdf, uowe LI . REMARKS
e g5 = 10 40 60 80 100 [T conter umr} 5O
O L1178 2 A OO A wp W ow/| 3¥ &
ELEV R1pT E|8) 2| 2|25 & |sHeaR sTRENGTH AT 2 | GRAIN SIZE
DEPTH DESCRIPTION w|E1 Z | S |88] & |ounconmne  + FiEwD vane WATER CONTENT (%)] 7 DISTRIBUTION
(2 5 | &9 | & | ocuck TRanial  x a8 vaNE y (%)
181.2 Ground Level A £ @ o 20 30 GR $& 51 ClL
0.0' 1 k
W i
Heterogeneous Mixture | % 180 Do 4
ilty €l %t
°f(§’M§) 2y ’:’, iS5 6003 om \
Sand and Gravel j 7% ]
Glacial TL11 &" " «,&- P
AR 178
Hard AL
Pt
kY x
SH 3 ss ! 32 ]
175,8 A 176
5.4 .. '
Sandy Silt 4 ss| 22 049 47 4
to s \
Silty Sand . 174
Trace to Some Gay ||,
Trace Gravel : 3 55 1 100418 cm
Teiie i ,
Liiiﬁ ] l] B S5 100420 em| 172f 11075 14
Compact to _
Very D .
ery Dense N 194
169.4 PV 58T 1004 8 cm 3 45 446 8
12.2 tad of Borehole
168

20
+3, x5 Numbers refer to 15 4 5 (9) STRAIN AT FAILURE
Sansitivity 10
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RECORD OF BOREHOLE No 130 METRIC
e 1977707 LOCATION Comords. N 4 820 212; E 287 175 ORIGINATED gY _J°
DIST__ & wwy_ 407/403  goRewoLE TypE _SS Auger compiLep Y "X
DATUM .. Geodetic DATE 84 12 04 CHECKED BY i
DYNAMIC CONE PENETRATION
501t PROFILE SAMPLES §m Q RESISTANCE PLOT “a. magrie N e
£ b Lime . DowsTuRy “m“lf S | REMARKS
o . 20 20 40 40 8O 100 CONTENT Zz=
g 6‘; u"’,‘ QE z L i h) 1 t Wp w Wg_ oW &
ELEV DESCRIPTION Slal g 3125 O [sHEAR sTRENGTH —— 2 | GRAIN SI2E
DEPTH k= 12| 5|38] 5 |ounconmneo  + riew vane wares content ol 7 DISTRIBUTION
2|z » &Y & |e QUICK TRIAXIAL X LAB VANE (%) (%)
180.2 Ground lLevel n : e W 0 20 30 GR 5A 5 ¢l
0.0 Heterogeneous Mixture / 180
of 5ilty Clay {(CL)
Sand and Cravel 1188 27
Glacial Till _‘ 2| 85 i1
Very Stiff 1% 178}
Hard ,«5{ 41 85 93[28 cml
176.3 s
3.9 . 176 -
LSS 103)28 en 132 48 19
Sandy Silt .
Some Clay B TIob16 o 174
Trace Gravel ‘
Vary Dense , [Fd S50 100 17 on . 019 65 16
7
occasional cobbles .
or boulders . ol 55 TUW15 om
; 17
. 91 55 | 10G/23 en
167.9 il ss | 10015 cm| 18

12.3 End of Borehole

20
+3, x5 ; Numbers refer to 5 0 o (w)STRAIN AT FAILURE
Sansitivity 10
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 APPLICABLE TO POLE : - #33

RECORD OF BOREHOLE No 133

METRIC

WP 1977707 LOCATION Co-ords. N 4 820 000; ¥ 287 645 ORIGINATED gy _ JC
DIST__ 4 Hwy  A07/403 BOREHOLE Typg 58 Auger COMPILED BY __ MIK
DATUM Geodetic DATE 84 12 04705 CHECKED BY /f’
Wi | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 2 | RESISTANCE PLOT : NATURAL 5
e o 3 PLASTIC  mopstuke LIOUID | REMARKS
= n |26 @ 20 40 60 80 00 |UMT content LMY 50
9 o W Q"ﬂ” 2z 1 1 1} 1 1 Wp w Wl. Sw &
ELEV BESCRIPTION 1@ w| 2|25 & [SHEAR STRENGTH oD S— 2 | craN sizE
DEPTH w51 2| S 3% g |0 UNCONFINED  + FIELD VANEL oo oo oy y |DISTRIBUTION.
g1z 5 [ &Y & |eouck rraxal  x Las vane WA NTENT (%) {%)
182.7 Cround Level o b - s 10 20 30 GR 5A 81 CL
0.9 'P‘:v
4 182
Heterogensous Al 11 58 8 C
Mixture of jﬁ —_—
$1lty Clay '} 21.88 1 48 a—
L)
sand o el {,} 3] 55 [ 763 em| g, 2 26 49 23
Glacial Till 0 |4 -85 L1005 cm ey —t
1
Stiff 2.
to 50 5185 1100018 emi 178 1 25 52 22
Hard 4, - n A
o] =
4 5
”g : S SETIOORL em
: ' 176
Sandy Silt . gt "
trace clay ,
Dense to - 174
Very Detse . 8 S5 1100420 em 01085 5
Y B3 (TO0AIS ew| 172 (=]
170,1 10| 851 82428 om
12.6 End of Borehols RAY

+3, x3 ; Numbers refer to
Sensitivity 10

20
15495 {%) STRAIN AT FAILURE
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FOUNDATION INVESTIGATION REPORT
For
High Mast Lighting
Hwy. 403/407 Interchange Complex
W.P., 197-77-07, Site NA
District 4, Burlington

INTRODUCTION

This report summarizes the factual information obtained from a foundation

investigation performed at the aforementioned site between 84 12 04 and 84 12
07. Some borings which were carried out for other projects in the same area are
also incorporated into this report. A total of seven sampled boreholes were
carried out during the course of the fieldwork for depths ranging between 10.7 n
and 12.6 m. The borings were advanced by a continuous flight auger machine
mounted on a muskeg vehicle and equipped with either 83 mm I.D. hollow stem

augers or solid augers.

SITE DESCRIPTION

The high mast light poles will be located throughout the future Hwy. 407 and
existing Hwy. 403 interchange complex which is located near the boundary between

the City of Mississauga and the City of Oakville.

The surrounding terrain, with the exception of the existing road network is

relatively flat to gently rolling.

Physiographically the site is located in the Region referred to as the Peel

- Plain,

SUBSURFACE CONDITIONS

General
——

- The subsoil in the future Hwy. 407/Hwy. 403 interchange complex was found to
consist of cohesive and non-cohesive glacial deposits overlying shale bedrock.
The boundaries of the various strata, together with the field and laboratory
test results obtained are shown on the Record of Borehole Sheets located in the

Appendix.

The pole locations, along with the applicable boreholes for each pole, are
given in the following table and are illustrated on the key map in the Appendix.
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Pole | Type Location Proposed Applicable
No. Ground Borehole
Elevation Number
Easting | Northing (m)
1 c 286 497 | 4820 450 180.6 4
2 B 286 510 | 4820 570 176,7 54
3 C 286 497 | 4820 701 180.5 22
4 C 286 504 4820 830 180.5 24
5 C 286 634 | 4820 460 180.2 5
6 C 286 625 | 4820 596 181.1 14
7 C 286 630 | 4820 727 177.7 13
8 c 286 631 | 4820 857 180.3 1
9 C 286 758 | 4820 608 180.7 14
10 c 286 730 | 4820 852 179.5 16
11 c 286 751 | 4821 008 179.8 16
12 C 286 821 | 4821 121 181.2 17
13 C 286 964 | 4821 193 179.4 18
14 c 286 975 | 4821 384 177.2 19
15 . C 287 153 | 4821 472 181.2 20
16 c 287 192 | 4821 660 177.3 21
17 B 286 362 | 4820 387 182.8 58
18 B 286 362 | 4820 387 182.1 119
19 B 286 258 | 4820 257 182.6 119
20 B 286 172 | 4820 120 180.4 121
21 B 286 002 | 4820 091 179.8 121
22 B 285 959 | 4819 009 179.9 123
23 B 285 775 | 4819 834 183.3 123
24 C 286 860 | 4820 734 179.0 15
25 C 286 714 | 4820 395 180.4 5
26 B 286 821 | 4820 464 182.0 2
27 B 286 940 | 4820 531 180.7 127
28 B 286 920 | 4820 328 179.8 129
29 B 287 092 | 4820 376 180.6 129
30 B 287 176 | 4820 212 180.1 130
31 B 287 365 | 4820 172 180.6 25
32 B 287 501 | 4820 094 181.7 25
33 B 287 645 | 4820 000 182.7 133
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A description of the various strata encountered is given below.

Heterogeneous Mixture of Silty Clay, Sand & Gravel (Glacial Till)

Immediately below a thin layer of topsoil, a till-like stratum was encoun~
tered in every borehole. The thickness ranges from 2.2 m at borehole 123 to
14.6 m at borehole 4. This material was found to be basically cohesive in nature
with localized pockets of less cohesive material., Standard Penetration Tests
carried out within this deposit yielded 'N' values ranging from 8 to over 100
blows per 0.30 m. Based on these values the deposit is classified as firm to

hard but was generally found to be very stiff to hard.

Physical properties of selected samples of the material as determined from
laboratory tests, are summarized on the Plasticity Chart Figure 1, located

in the Appendix of this report,

The results of grain size distribution tests are shown in envelope form on

Figure 2 in the Appendix.
Occasional cobbles and boulders were encountered within the deposit during
the augering operation. In all cases, it was possible to progress beyond the

boulders using conventional augers.

Sandy Silt to Silty Sand, Trace to Some Gravel and Clay

This stratum was encountered in all borings that were advanced through the
cohesive till deposit described above. For thickness, reference should be made
to the Record of Borehole Log Sheets in the Appendix. The deposit is generally
non-cohesive in nature with an occasional cohesive layer of silt or silty clay
at depth. Standard Penetration Test 'N' values ranged from 13 to over 100 per
0.3 m, Based on these values the deposit is classified as compact to very
dense but generally dense to very dense. The moisture content varied from 6 to

15% with an average of 11.

The results of grain size distribution tests performed on selected samples

are plotted in envelope form on Figure 3 of the Appendix,
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Occasional cobbles and boulders were encountered randomly distributed
throughout this deposit. However, further progress below the boulders was

possible using conventional augers.

Siltx Clay

This deposit was encountered at boreholes 2, 14, 17, 18, 19, 20, and 22.
Generally, it was found overlying weathered shale bedrock except at borehole 22
were it was located within the sandy silt to silty sandy deposit described

above,

The material consists of cohesive silty clay, some sand. In cases where it
was found' overlying weathered shale bedrock, broken rock fragments were
contained within the deposit. Based on Standard Penetration 'N' values of

greater than 100 blows per 0.30 m, the consistency of the deposit is hard.

Weathered Shale Bedrock

This zone was encountered at the following borehole locationms: 2, 4, 5, 54
& B, 7, 13, 14, 17, 18, 19, 20, 22, 24 and 123. For the boundaries between this
stratum and the previously described Sandy Silt to Silty Sand or Silty Clay,
reference should be made to the Record of Borehole sheets contained in the

Appendix.
The main component of this material is a reddish silty clay to clay., Most
of the deposit is highly weathered and was penetrated by conventional drilling

using augers.

Groundwater Conditions

Groundwater level observations were carried out in the open boreholes during
the course of the various investigations. The groundwater levels obtained are
shown on the Record of Borehole Sheets in the Appendix. In most of the borings,
the groundwater was found to be at or close to the ground surface. In cases
where no actual measurements were performed, the estimated groundwater level is

shown on the Borehole Sheets,



DISCUSSION AND RECOMMENDATIONS

As part of the construction of the new Hwy 403/407 interchange, it has been
proposed to provide illumination utilizing a total of 33 high mast light pole
installations. The height of the poles will Be either 30 m (Type 'B') or 35 m
(Type 'C').

Conventional spread footings for these light poles would likely be quite
expensive. However, high mast light poles have ben installed economically in
many areas of North America and Europe using a design method proposed by B.B.
Broms and others in which the poles are supported on a concrete caisson pile.
The Structural Office has decided to adopt this same method described by Broms
in two separate papers; Broms, B.B. "Lateral Resistance of Piles in Cohesive
Soils"™, Journal of the Soil Mechanics and Foundations Division, ASCE, Vol. 90,
No, 8M2, Paper 3825, March 1964.; and "Lateral Resistance of Piles in
Cohesionless Soils", Journal of the Soil Mechanics and Foundations Division,
ASCE, Vol., 90 No. SM3, Paper 3909, May, 1964,

In the following paragraphs, the feasibility of constructing concrete
caissons at the site is discussed and the various parameters to be used in the

caisson design are provided.

At all locations; except poles No. 3 and 26, the poles are to be installed
in the original ground in areas where no significant amount of fill will be
placed. Approximately 3.8 m and 2.1 m of fill material is to be placed at poles
No. 3 and No. 26 respectively.

Generally the subsoil conditions are fairly uniform across the site with a
cohesive silty clay till overlying a non-cohesive sandy silt to silty sand.
Depending on the length of the caissons, some may be located wholly within the
cohesive till, with the remainder partly in cohesive till and partly in
non~cohesive sandy silt. In the latter case, a boiling condition may be
created, and therefore the caissons should be restricted to the cohesive till

wherever possible.

In all cases, the material located within the zone of frost penetration,
(1.2 m) should be neglected in the calculation of lateral resistance. Likewise,
the contribution from fill waterial should also be ignored. For the cohesive
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soils located at this site, the coefficient of horizontal subgrade reaction
should be computed in accordance with the following formula: (The design
parameters are presented in Imperial Units, since the design example provided by

the Structural Office used Imperial Units throughout).

Kh% n} ngy 80 q,

Where:
Rp = coefficient of horizontal subgrade reaction (1b/in3)
D =~ Diameter of concrete caisson pile (in)

np = coefficient as defined below:
Unconfined Compressive Strength

qu (psi) ny
Less than 7 0.32
7 to 28 0.36
Greater than 28 0.40

ny - coefficient based on pile material = 1.15 for concrete

qy ~ unconfined compressive strength (psi)

‘For the non-cohesive soils, K should be computed from the following
formula:
& "oy oz
D

Ky~ coefficient of horizontal subgrade reaction (tons/ft3)
z -~ depth below ground surface (ft.)
D =~ diameter of caisson (ft)

ny = Coefficient evaluated as follows:

Coefficient ny in tons/ft3

Relative Density Loose Compact | Dense
Above CGroundwater 7 21 56
table
Below Groundwater LA 14 34
table
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The following soil parameters are recommended:
For Pole Numbers: 1, 2, 3, 5, 6, 7, 8, 16, 17, 18, 19, 20, 21, 22

Cohesive Soils;

Unconfined Compressive Strength, q, (psi) 40
Unit Weight, © (1b/f£e3) ©135

Non-Cohesgive Soils;

Angle of Internal Friction 27° (Loose)
Unit Weight (1b/£t3) 125

For Pole Numbers: 4, 9, 10, 13, 14, 25, 26, 28, 29

Cohesive Soils;

Unconfined Compressive Strength, q, (psi) 50
Unit Weight (1b/£e3) 140

Non-Cohegive Soils;

Angle of Internal Friction : 27° (Loose)
Unit Weight (1b/£t3) 125

For Pole Numbers: 11, 12, 15, 23, 24, 27, 30, 31, 32, 33

Cohesive Soils;

Unconfined Compressive Strength, q, (psi) 80
Unit Weight (1b/ft3) 145

Non~Cohesive Soils

Angle of Internal Friction 27° (Loose)
Unit Weight (1b/£e3) 125

References should be made to the applicable borehole logs for groundwater
elevations (see chart on pp's 2-3 for cross-reference between boreholes and

light poles).

CAISSON CONSTRUCTION

Conventional augering equipment camn be utilized for the installation of
concrete caissons at this site. Holes augered within the surficial cohesive
silty clay till should stand up without support for several hours, however,

concrete should be placed as soon as possible after augering to prevent
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softening of the soil. Seepage into holes of this type is not anticipated to be
a major problem and water entering the hole should be pumped out prior to

placing concrete.

As noted previously, whenever possible the caissons should be limited
entirely to the upper cohesive till layer. In cases where this may not be
possible and the caissons extend into the underlying non-cohesive soil,then a
temporary liner will be required during caisson installation below the contact

zone between the cohesive and non-cohesive soils.

We recommended that water entering augered holes of this type not be pumped
out because a boiling condition may be created due to an unbalanced hydrostatic
head, Instead, concrete should be placed using a tremie design, Once the
concrete has been placed to a level above the contact between the cohesive and
non-cohesive soils, then any water can be pumped out and the remaining concrete
placed "in the dry". Alternatively, the tremie placement could be continued to

cut-off elevation.

MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision
of Mr. J. Clunas, Student Specialist Engineer using equipment owned and operated
by Atcost Soil Investigation Ltd., Concord. This report was written by Mr. B.

Ruck, Project Foundations Engineer and reviewed by Mr. K. Selby, Chief

MM.

B. E. Ruck, P. Eng.

Project Foundations Engineer

Foundations Engineer, West.

LICENSED
PROFESSIONAL
ENGINEER

ONTARID

K. 4, At

K. G. Selby P. Eng.

Chief Foundations Engineer
(West)
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MINISTRY SIEVE DESIGNATION {Imperial)
@ T etion and GRAIN SIZE DISTRIBUTION FIG No 3
Communications WP 197-77-07
Ontario SILTY SAND, SOME GRAVEL TRACE OF CLAY




o

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 Stmm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 83.5kg, 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 DENDTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OFf A CONICAL STEEL POINT {3imm O.D. 607 CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ SI2E DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE DF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

5OILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

> 200
HARL

0 - 12
VERY SOFT

13- 25 25~ 50
SOFT FIRM

|y tkpa) 50 - 100

STIFF

100 ~ 200
VERY STIFF

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
N [BLOWS/0.3m) g6 -5 5-10 10 - 30 30 - 50 =50
VERY IODSE] LOOSE COMPACT DENSE  {VERY DENSE

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

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

MODIFIED RECQVERY: 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 G D), FOR MOBIFIED RECOVERY, 15

RGO (%) 0«15 25-50 50 - 7% 75+ 90 90 « 100
VERY POOR POCK FAIR GOOD EXCELLENT
IOINTING AND_BEODING:
SPACING 50mm 50 - 300mm} 0.3m ~ Im Im - am = 3m
JOINTING VERY CLDSE ClOSE | MOD. CLOSE,  WIDF VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  {VERY TRICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOiL

FIELD SAMPLING

55 SPLIT SPOON TP THINWALL PISTON m, kPa™!  COEFFICIENT OF VOLUME CHANGE
W5 WASH SAMPLE 05  OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
5 T SUOTTED TUBE SAMPLE RC ROCK CORE Ce ! SWELLING INDEX
B 5 BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cy ! RATE OF SECONDARY CONSOLIDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢, mi/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F 5 FOIL SAMPLE H " DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
Yy ko PORE WATER PRESSURE o, kPa  EFFECTIVE OVERBURDEN PRESSURE
A 1 PORE PRESSURE RATIO o kPa  PRECONSOLIDATION PRESSURE
o kra TOTAL NORMAL STRESS % kFa SHEAR STRENGTH
o’ kpa EFFECTIVE NORMAL STRESS ¢ kpa EFFECTIVE COHESION INTERCEPT
T kpa  SHEAR 5TRESS - =°  EPEECTIVE ANGLE OF INTERNAL FRICTION
o, 0,0, kha PRINCIPAL STRESSES ¢y kpo APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by ~®  APPARENT ANGLE OF INTERNAL FRICTION
€.5 & % PRINCIPAL STRAINS 7 kea RESIDUAL SHEAR STRENGTH
3 kpa MODULUS OF LINEAR DEFORMATION 7, kPa  REMOULDED SHEAR STRENGTH
G kpa MODULUS OF SHEAR DEFORMATION 5 1 SENSITIVITY ¢ Su
K 1 COEFFICIENT OF FRICTION ' o
PHYSICAL PROPERTIES OF SOIL
A, kg/m’ DENSITY OF 5OLID PARTICLES e 1,% vOID RATIO Bpiq 1o % VOID RATIO IN DENSESY STATE
A kN/m: UNIT WEIGHT OF SOUD PARTICLES n 1,%  POROSITY Ty i DENSITY INDEX =%
P, kg/m’ DENSITY OF WATER w 1,%  WATER CONTENT bl mm GRAIN DIAMETER
Y, kN/m' UNIT WEIGHT OF WATER 5 % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
P kg/m® DENSITY OF S01 W, % LIQUID LIMIT ¢y ! UNIFORMITY COEFFICIENT
14 KN/nd UNIT WEIGHT OF SOIL Wy % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
% kg/m® DENSITY OF DRY 3011 Wy % SHRINKAGE LIMIT q m/s  RATE OF DISCHARGE
78 kn/m® UNIT WEIGHT OF DRY SOIL p % PLASTICITY INDEX =W « Wp v m/s  DISCHARGE VELOCITY
Bat kg/m® DENSITY OF SATURATED SOIL i, ' LIGUIDITY INDEX = “"“ e i 1 HYDRAULIC: GRADIENT
Yoot kN/m® UNIT WEIGHT OF SATURATED SOIL P - w k m/s  HYDRAULIC CONDUCTIVITY
P’ kg/m® DENSITY OF SUBMERGED SOIL ' 1 CONSISTENCY INDEXs L|p j  kn/m' SEEPAGE FORCE
Y kN/m® UNIT WEIGHT OF SUBMERGED SO, ¢ 1L,%  VOID RATIO IN LOOSESY STATE
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Minviry of
@ Transportihon K
Crumanuse mtwre
vy

APPLICABLE TOQO POLE : . 8

RECORD OF BOREHOLE No 1 METRIC
FORMERLY 8H 2 WP 197~77-08
w b 1977707 LOCATION Cowords, N & 820 805.5: E.286 649.5 ORIGINATED By _JH
Dist 4 HWY 403 BOREWOLE TYPE _Cont. Flight Auger (5.A.) & Cone Test COMPILED BY
paTum _ Seodetic DATE 82 10 29 CHECKED avﬁ
p” W JOVNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [ | e Oy T Y .
- §5 # 20 40 6p s0 100 U7 cowtem Tl 5O
Sle e |2 A S B We W w| Sa &
LEV . gl8| w! 2195 | & [sHear strencTH ot | T2 | GRAN s12E
DEPTH DESCRIPTION {31 2| $ 38| 5 |ounconmmen  + rmb vane WATER CONTENT (1] 7 |PPSTRIBUTION
gz 3 | &YV & [eouck ruanar  x as vane |WATER CONTENT (%) (%)
181, 3| Ground Level H; - s GR SA S1 €L
0.0} deterogenscus By
Mixture of /-‘
Silty Clay (CL) th 180 ]
] 1] 881 38123 em
Sand & Gravael L p X
14 I
1 h'\..._,,,...
Hard P MR 7643 enl 178 9
4 90/21 cm
Glacial T111 A s 37 / s 728 50 15
:;1/ FANET] GOMS em
’):' SLSEERS o 176 o 10 35 46 11
A4 1855605 on 6| bt 13 32 40 15
176.3 af .
o 17
7.0|Sandy $ilt to .
Silty Sand | ISETTE0S e
Some Gravel .
JITETES 8 (+] y
Traces of Clay RN B0l 8 om | 172 349 32 7
JLETEET TN 8 en
170
Llery Desae LIOTRE TR 8 em o 10 43 38 9
1. 168
e s ow | 166
| 164
| 1 TR TE07 10 e o 12275 2
162
139.9 AERT5 wmonir EOWPM LS R 1S SUTRNS SR N S |
&l.4 |End of Borehole

+3, %5 . Numbars refer to

2
1 »
Sensitivity 5 -’%.5 (") STRAIN AT FAILURE
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FOR INFORMATION ONLY

RECORD OF BOREHOLE No TA METRIC
FORMERLY BN 3 WP 97-77-08
WP 1997707 LOCATION Co-ords ¥ & 820 951; E 286 559 ORIGINATED 8Y ___RR
DIST 4 Hwy 4037407 BOREMOLE TYpg_ Cont. ¥lighet Auger (S.A.) COMPILED BY
DATUM ___ Geodetdc DATE 83 02 15 CHECKED BY . o
PROF) AMP [ uw  TOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, g [ressance nor masric B wove | w E | pemanxs
= » §§ 20 4p eo sp tgo U7 cove uwt ] g0 N
Olw I = L h i H X Wp w w | ¥
ELEY , Bl w| =218 5 SHEAR STRENGTH J—— 2 | graiv size
D“W"H DESCRIPTION - % E: g Dg § 0 UNCONFINED + FIELD VANE WATER CCSNTENY " y DISTRIBUTION
é 3 y %U & e ouck TrAxAL  x (AB VANE (%) (%)
180.0! Ground Level ¥ ¥ “' [ 10 2p._ 30 GR 5A 81 €L
0.0 h/’
LA
bi, 1 §5§ 25
¥t
e S50 178
i )r i
Heterogeneous mixture Fl{M 3] 8§51 35
of milty clay ‘1. g
sand and gravel b1 176
otc. sand seams ','k‘ st
V. Stiff ‘}f
to i
Bard ALal setaclis | 174 - -~ 30 30 32 8
Glacial £1ll a*/
‘i
it
172.1 AL B o BE T RIS om ) 12 34 42 12
7.91 End of Borehole

+

3 .5 Numbers refer 1o

Sommvuy

0
1545 {%) STRAIN AT FAILURE
w0




OFFICE REPORT ON SOJL EXPLORATION

— APPLICABLE TO POLE : 26
TranRcRALDN b
G Bt
RECORD OF BOREMOLE No 2 METRIC
FOMMERLY BH S WP 197-77=03
wp_ 197-77-07 LOCATION Co~ords, N 4 B20 516.5; E 286 734.0 ORIGINATED 8Y _JH
pist __4 Hwy . 403 8OREROLE Type Cont. Flight Auger (5.4.) & Come Test COMPILED BY __CF
paTum _ Geodetic DATE 52 11 01 and 02 CHECKED BY
w | OYNAMIC CONE PENETRATION
SOIL PROFILE samples | & | % [DINAMIC CONE S mastic Yootae voue| T | cemanks
- $8 3 20 40 &0 80 oo [T cowTewr uMT U .
Of e g} g 3 i i i i Wb w wt. :w
ELEV (8l ¢! 2125 8 [snear srrencrn e % | crain size
DEPTH DESCRIPTION NEIRAE g% % |o unconmNED  + FIELD vANE WATER CONTENT (%] 7 DSTRIBUTION
gz v | BV | & |eouck reaxial  x aB vane J {%)
180.5| Ground Level 5 3 o 10 20 30 GR SA §1 CL
0.0 Heterogeuecus T 180
Mixture of v e TR \
Silty Clay ) 22, \
;/ 58 76 Pt B
Y X | 1
yod £ .
Sand & G a
an ravel /;/ T Estimated -
’ ”
" 1
4 176 5
fard ’;. 4185 | 38 | 6 25 43 26
vt
M
Glaciml TL11 ./ A5(ss | 42 17 O et
o
’\u
1.8 58 [ 667123 cm q b
8 172
L1
A T TEsier
0.9 :../.'
10.5 | 811ty Sund to 170 @
Sandy Sile | }q iR 80023 cn 8 44 43 <5
Traces of Gravel § Ly
Clay KRS MELINLTA S P 2.
V. Dense ’
' 166
| RIS o © 452139 %
163.6 164
.
16.9 S1lty Clay ’/
1A
Traces of Sand / TS TES RS cn | 162 "
}Blfd //’
/;’n
9% 160
/// o
Jgf e s LR o 964 29
157.6 f 158
22,9 [Reddish Brows A
156.1 Weathered Shale '}‘
24.4 tnd of Borshole
ote:
¢ Croundwater Level
Afurenents Were
rried Cut,
*

+3, x5 ; Numbars refer 10
Sansitivity

20
1545 (%) STRAIN AT FALURE
1



OFFICE REPORT ON SOt EXPLORATION

saatry of FOR INFORMATLON ONLY

Tranaportaton sng
Commmime stone.

RECORD OF BOREHOLE No 3 METRIC
FORMERLY BH 14 WP 19777403
WP 197-77-07 LOCATION Co~ords. N 4 820 487.5: E 286 767.0 ORIGINATED By _JH
ISt 4 HWY 403 BOREMOLE Typg  Cont. Flight Auger (5.A.) & Cone Test cOMPILED 8y _ PP
DATUM .__Ceodetic DATE 82 11 22 CHECKED avﬁ
DYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES | &, | 2 |Resistance riof ! asrrc NATURA &
MOISTURE  LIQUD 3, REMARKS
v §5 b 20 40 60 8o o [VMT cowtent w2 O
R R e LA 1
LEY N 2 i%a SHEAR STRENGTH e iy GRAIN SIZE
Bérte|  DESCRIPTION HEE: 2 |o onconmneo + piew wa DISTRIBUTION
I 3 % UNCONFINED ED VANEL oo contenT %l 7
iz > |&C | & |eouck roaxiar  x as vang [WATER CO {%) %)
179.8 Cround Level n = o GR SA 51 CL
0.q V. Seft to Soft 1158 Y45 e i
i e s ] 55 | 14
1
Heterogensous s 178 M""--m_-.._,
Mixrure of bt ”l
Silcy Clay Wl 6l ss. | 86}
Sand & Gravel A3T8s o1
176
SLiff to Hard 61 S5 { 60
174, 7155 | 59

5.0 End of Borehole

Surface Water Level
15 o sbove Groumd
Level (82 11 22)

+3 x5 . Numbers refer 1o

20
™
’ Samtitonry 1% “,?,'5 {*) STRAIN AT FAILURE
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FOR INFORMATION ONLY

RECORD OF BOREHOLE No 3A

FORMERLY BH 18 WP 1a7=-77-03

METRIC

WP 1977707 LOCATION Cowoyds. N 4 820 415,0; B 286 838.5 ORIGINATED ay _JH
pisT 4 wwy__ 403 HOREHOLE Typg Cout. Flight Auger (5.A.) & Cone Test compiEp 8y _ P
DATUM _Ceodecic DATE 82,11 22 CHECKED BY
L PROFI NP po w | OYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES | &, | 3 |Resistance  pior masnc S ool L E | eemanes
" ] 55 b 4 20 40 40 80 100 LY CONTENT  LilY 59
Bla gl1Zz] 5 RN e A O wp W w5 &
ELEV Bl w2195 & [sHEaR sTRenGTH AT AR— 2 | GRAIN SIZE
DEPTH DESCRIPTION MEIRaE g% 5 [ounconmmer v rew vanel arol ¥ [PSTRIBUTION
aiz p |EY [ D |ecuck rraxia  x a8 vane WATER CONTENT (%) %)
180.0| Ground Level S £ i GR SA 51 ¢l
0.0 Sofe . *
LA
Hetarogeneous Mo L1 L S84 37 Y
Mirture of FA.
Silty Clay A1 A8 20428 em| 10y e
13 ss| 89
Sand & Gravel i 120/25 e
ALel ss L 71
Hard :, 176
LA
A 1 »
| 1A
" 174
173.4 AT TS50
6.6] End of Borehole

+3, x5 ; Numbeis refer 1o
Sensitivity

120
1505 (%) STRAIN AT FALURE
16
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APPLICABLE TO POLE: )

RECORD OF BOREHOLE No 4

FORMERLY ®H 12 WP 197=- t7-04

METRIC

WP 197770 LOCATION Cowords. & 820 405.0 N: 286 539.0 £ ORIGINATED BY _JH
DIST 4 Hwy_303/407 BOREHOLE TYPE Cont’, Flight Auger (5.4.) & Cone Test COMPILED BY . JH
DATUM Geodetic DATE 82 11 09 CHECKED 8Y z
W |DYNAMIC CONE PENETRATION
SOU PROFILE SAMPLES 1%, | 2 | Resistance por R
- gg b4 LIMT  conteny LT | = (O REMARKS
s i ] 20 40 40 80 100 zz Py
U o - g Wp w Wy ;'Jg
LEV DESCRIPTION sla) w2 %g & |SHEAR STRENGTH e O GRAIN $12E
DEPTH EIN-A RN E-F § |0 UNCONFINED  « FIED VANE] o o |y [DISTRIBUTION
gz 3 | &Y | & |eouck TRaxiat  x aB vane |WATER CONTENT (%) {*%}
180.3 Grownd Surface A 4 3= 0 20 30 GR SA Sl CL
P ' 180
i _
Ly 1rss | 33 Q bpree 4228530
T s T Lo
4 178 —
3/ 3L88 1 45 L1, r ey
bouldety
o 4185 1 91 P
LA
Y 176
L siss | o1
Hetervgeneous Mixture || A1
of Silty Clay (¢L) e 4
Sand & Gravel 1 1 6185 |106 17
V. St4ff to Hard /;
Glacial TH11 ¢k
"/ 7088 79 172 g 729 46 18
L BLSS A0/ 15 o) ] 15 30 40 15
4 44
£ 170
4|
i«
L F+-33—BO/M 15 cm| 168
Pk
»
4
ke
165.7 A 166
14.6 :
1o [ss j112 o 4 3853 5
164
Sandy S11t to Silty
Sand, Some Cravel .
Trace of Clay , 162
V. Dense IT 155 18IS em ) 10 18 67 5
' 160
158.9 . L ae 10 ca
21.4 [Bnd of Bomholi/
Weathered Hid
Shale

+3, x5 . Numbars refer 1o
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
0
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OFFICE REPORF ON SOIL EXPLORATION

Mhrvniry ot

Tranateration s APPLICABLE TO POLES : 5 & 25
Comminunicaticme
RECORD OF BOREHOLE No 5 METRIC
_ FORMERLY BH I3 WP j97-77-04
WP 19712207 LOCATION __ Comapda, 4 B20 420 6 N 286 6068 & ORIGINATED 8Y _.JH
DIST b HWY 4037407 . BOREHOLE TYPE ... Coot', Flight Auger (S.4.) & Cone Test _ COMPILED 8y R
DATUM Gesderic 82 11 09 CHECKED BY
us  JDYNAMIC CONE PENETRATION
SOH PROFILE SAMPLES | & | o [REsitance pior nasric M &
5 & [ Qg.'..’y'é" ¢ nmr :U REMARKS
5 o |38 % 20 40 60 80 W0 Y Z: L
Q m g = > A H 1 3 Wp w w“ oW
ELEV DESCRISTION la| g | 2|25 G [sHear stRenGTH iy | F | GRAIN SIZE
DEPTH w{E 2| ${88| 5 |ounconmmed  + riewo vane ATER y |DISTRIBUTION
gz » | &Y | & |eouck rRaxal  x as vane |WATER CONTENT (%) %)
1601l Ground Suiface b E i . 020 30 GR SA 51 CL
0.0 % 180
W R
N 1 S8 40 178 A
,:/ A CE T Chmtnduinnt
IR Y
PG Y 00 Y 176 027 49 2%
LA
5155 [ 49
Heterogeneaus Mixture |4
of $ilty Clay (CL) o M
Sand & Gravel ;/':‘ sS 1110 17 =
Hard 1]
Glacial Ti13 "
Fia
) L1 5810 7.5 o 192
“}ﬂ
f}. BLIO07} 12,5 ke o 5 26 54 1%
L 8
)K' 170
P SECUBETE LS om 7
re!
] 68
’:}( ¥ LS om| 1 o 29 3829 5
Pl
- SHIIUA 12,5 pmy oo o 16 29 43 12
165,35 2
14,6 $o-t-ambepaid 7 5 o o 2 44 47 7
164
Sandy Silt to Silty
Sand, Some Gravel 162
Trace of Cla .
v. Dense TITESTIRONA 7.5 o ol 16 35 39 10
160
158.7
-dr mmﬁ £
21.4{Ead of Borehole
Weathered Red
Shale
|

+3, x5 . Numbers refer 1o

Sensitinity

20
1345 (%) STRAIN AT FAILURE
0
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OFFICE REPORY ON S0IL EXPLORATION
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APPLICABLE TO POLE : .2

W P _ 1977707

RECORD OF BOREHOLE No 5A
FORMERLY BH IO WP
LOCATION _Comords. N & 820 518.2;

19T+77-08
£ 286 466.6

METRIC

CRIGINATED BY JE

[ —

pisT .4 Hwy _403 BOREHOLE Tvpg _ Cout. Flight Auger (S.A.) & Cose COMPILED BY _JH
DATUM Geodetic DATE B2 11 08 CHECKED BY Z:
DYNAMIC € PENETR
501 PROFILE SAMPLES | & | o | NCE Cior ar IATION — = _
= Ly PASTIC  gosyme Voumf . L REMARKS
o ~ | 28| @ 20 40 60 80 oo |UMT  conresr umr i SO
g m w g - z I A i i A W§ w w‘ S &
ELEV DESCRIPTION S| | 32|25 | & |sHear strencTH ook % | cran size
DEPTH 1512|5138 § |0 UNCONFINED  + FIELD vANE " y [OISTRIBUTION
g1z » | Y| & |eouck TAxiaL  x A8 vANE WATER CONTENT (%) %)
182.2|Ground Surface d e .20 0. GR SA 51 CL
6.0 ' \ ]
40 180 \'M O Pfmmny 8 22 5119
= 100/27.5 lem
;) Se 145 178 bt 6 31 44 19
Heterogensous Mixture |[A4L.4 S50 18
of Silty Clay, Sand .
& Gravel (Glactal T111)|{r}dtS51 42 T
|1
Very Stiff to Hard 4 Fre Yy 176 ; 7 3L 42 20
:/‘ O, T3 T
a 23 °
L 174 33145 21
"/" 67423 cm
‘f' TOr ST LS om o 6 38 43 13
i
A 172
A
il ss | 68
//
o) 170
12 S TT50425 ca o 6 31 45 18
f“ L
168.5 " 4
13.7 : 168
Sandy Silt to Silty L3881 33
Sand, Traces of Gravel ||, 168
& Clay .
Compact to Very Denge .
Nbrasstsols o | 164
. o) om o 3 A1 48 B
162.4 )
19.8 Weathared Hed Shale % 182
Al ottt & gy
160
157.7 sgbssd20010 cn) 158
24.5 [End of Borehole

+3, %% . Numbers cafer to
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10
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OFFICE REPORY ON S5O EXPLORATION
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Tranussaton st
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A

PPLICABLE TO POLE : 1

7

RECORD OF BOREHOLE No 5B

FORMERLY 8H |1

WP (977708

METRIC

W P __197-77=07 LOCATION __Coozds. N 4 820 560.3; £ 286 415.4 ORIGINATED 8y JH
DIST 4 HWY 403 BOREHQLE TYPE __Cont. Flight Auger (5.A.) & Come COMPILED BY _JH
DATUM Geodetic DATE 82 i1 08 CHECKED BY
SOIL PROFILE SAMPLES o L] DYNAMIC CONE ?ENE’F&*TION
h“:g 3 RESISTANCE PLOT MASTIC m:’n‘;n“n‘! L h,,':Er REMARKS
- w | 36| % 20 40 60 B0 100 |'WT  cowrenr umvy 38
2|8l w| 3|0k Z [Snear stRemoTH We ¥ %% m:&szs
EV 8 |la| ¥ 212 ) H GTH it it N 51
DEPTH DESCRIPTION MEIN-EE 8% G O UNCONFINED  + FIELO VANE| )\ cen oo e ignl DISTRIBUTION
glz 5 |EU | & |ecuck TrAxAL  x (a8 vane © (%) ")
182, 7| Ground Surface '" # x.L= W 20 30 GR SA 51 CL
0.0 by 162
. N
bt - \M
L ssl. 37 KLM
bt .
M“
o 180
Vel memrm 58] & tnh
YN
B B 1 ) .
Hetevogeneous Mixture pla 78} 9
of Silty Clay, Sand || ‘| 3284 47
& Gravel {Glacial Till)iIM g8l 29
Very Stiff to Hard < !
vl & 881 24 Bupd $ 29 47 19
/' 176,
Wil A ss] 28
U 28 O bt 328 48 21
m' 174
i L0123 em O bt 525 46 24
A
P"; st 50110 o 174 939 43 9
e
b
Tg—ay 0718 om
(/ 170,
" .
P - se s em b 18 26 39 17
168.2 o
14.5 A 168}
33 ss| 60
Sandy Silr to Silty )
Sand, Some Gravael, 166
Trace Clay
Very Dense
i atH-30t3 o ) a 13 48 34 5
164
162.9 .
19.8]{Weatherad Red Shale 163
161.3 + e mmm vz I
21.4]End of Borehols
]

+3, x5 ; Numbars refer 1o
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10 .
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@ ' FOR INFORMATION ONLY

Transportation sid
- Communcgiony

RECORD OF BOREHOLE No 6 METRIC
FORMERLY BH 1 WP 197=7%-08
W 1977707 LOCATION Cowordas N 4 821 000; E 286 667 ORIGINATED BY
DIST... & mwy, 403/407  BOREWOLE Type  Comt. Flight Auger (S.4.) COMPILED BY _
pATUM Geodetic DATE 83 02 16 CHECKED BY Mf_ﬁ____
SOI PROFILE SAMPLES | W JOYNAMIC CONE FENETRATION -
W § RESISTANCE PLOY nastic SR Loue] L T REMARKS
- . |$5 20 40 65 80 o |V cowTer Mg b
Cle i bl b Wp W W, ] B i
LBV - £lg| w|2195| § [shear strencTh et | % | GRAN 128
DiRR|  DESCRIPTION 1Bl Z ]S 8% § |ounconmmed e mEDVANELoe ol |y [DISTRIBUTION
g1z 5 | &Y § & QUICK TRAXIAL X LAB VANE (% (™)
180,71 Ground Level W - 1w GR SA 51 CL
0.0 - T
éj/_‘n 180
of f Estimdted
if 1] ssi 49 ‘¥‘
Ry
ol ) nel
Heterogeneous mixture ‘ i 2] B8] 105
of silty clay L
sand and gravel K
oct. sand seats ﬁ 3] &5 58 176
Hard
Clacial T111 i /ﬂ
” 4] 851141
b A
P4
172.6 off 51 ssi B9
8.1} End of Borehole

WL not observed

2
+3, 8 : Numbers cafer 1o .
Sensitivity ¥ -‘4;5 {%) STRAIN AT FAHLURE
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Wintry o
@ Transporision s
Commumcitsng

FOR INFORMATION ONLY

RECORD OF BOREHOLE No 9
F 1977708

FORMERLY BH 7 W

METRIC

WP 197-77-0 LOCATION Co~orde N4 820 62B; ¥ 286 428 ORIGINATED BY BR
DIST & HWY, 403/407 BUREHOLE TYPE _Cont. Flight Auper (5.A.) COMPILED BY _FFP
DATUM .__Geodetic DATE B3 02 14 CHECKED BY E
B w | DYNAMIC CONE SENETRATION
SOIL PROFILE SAMPLES | & DINAMIC FONE D N
= w |28 20 40 sp so g0 UM cowtewr umt SO M: s
Qfu W - ) 1 1 h ) W, W W, Bw
ELEV, RIPT alejwl2 Q= § SHEAR STRENGTH M Y 2 | chamn size
BEPTH DESC IPTION - g : g Bg [ O UNCONANED + FIELD VANE 7& U’STRISU“QN
gz y | &Y § ® QUICK THAXIAL  x 1AB vang | WATER CONTENT (%) %)
li87.4 | tround revel % £ T 19 20 3p GR $A 81 CL
O.Q N A‘ 182
71§41 ] 851 35 ‘.;.
Heterogeneous mixture [’ 180
of siley clay :
sand and gravel JE S 326 49 22
Oecasionsl sand
and silt seans 178
. p T 9 24 47 20
176
v, Sciff
to
Hard 4 ted 8 28 48 16
Glacial Til1l 174
172
[171.3
11.1 | End of Borshole

o3, &% Numbars refor 1o
Sensitivity

20
15 4 5 {%%) STRAIN AT FAILURE
0




SLERAR e oAk LAE AR L.

At b b

enimiry of
@ Teankporistion shg
Communications

FOR INFORMATION ONLY

Oty
RECORD OF BOREHOLE No 10 METRIC
, EFGRNERLY BH O WP 107~77-08
wp 1971707 LOCATION Co~ordms N 4 820 488; E 286 595 ORIGINATED BY BE
oisT % Hwy__ 4037407 BOREWOLE TYpe  Cont. Flight Auger (S.A.) COMPILED BY _FP
DATUM .__Geodetic DATE 83 02 11 CHECKED BY 2%
W JOYNAMIC CONE PENETRATION \
SOIL PROFILE SAMPLES ;ﬁ_.,, 3 eesstance rlor nasnic LAV o _x REMARKS
- gé e 20 40 &0 80 100 UM canriny Ll Eg
O} a H] bE L h i 4 i Wp W w, | 5w )
ELEY ” ElRlwl 28 5 SHEAR STRENGTH s ¥ | craiv size
DEPTH DESCRIPTION E{ 2|8 3% g [ounconrmen o nmpvanel oLy [DISTRIBUTION
2z y | O | & | ouck ramxial  x 1ab vane WATER CONTENT {%) %)
180.2 | Ground Level . £ o 10 26 30 GR SA 8) CL
0.0 .y 150
Heterogeneous mixture ,'.
of silty clay N
sand snd gravel '/ 1 [T 37
1 _%' 178
Y
Wi TssTTe
a8
1 176
Harxd ’/: 31 881 3
Glacisl T111 Ta
¥ A
W
s TS 174
Iy
i
I3 | S8 1 47 o) 8 37 43 16
! 172
/.’
b 70. 6 il re e ® 5 38 47 10
9.6 | End of Borehole '

3, x5 : Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10




Moty of

OFFICE REFORT ON SOt EXPLORATION

Yrinaporustion s ' )
- FOR INFORMATION ONLY\
RECORD OF BOREHOLE No 11 METRIC
FORMERLY BW 10 WP 197 -77+~08
WP 1977707 LOCATION Co-ords N 4 820 554; E 286 596 ORIGINATED BY ER
DisT.__4 Hwy_, 4037407 BOREHOLE TypE _Comt. Flight Auger (5.A4.) COMPILED  BY
DATUM ___Geodetic DATE B3 02 14 CHECKED BY
SO PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
W § EESISTANCE  PLOY nasne SATVAML g E REMARKS
51 e - | $8 20 40 60 #0100 ‘;N" R “;‘,' zP .
w g F =
LBV pecepiprion glalw|3|95| & [svear strenorw ot | 7% | oran size
|oeptH “ § 3|38 g |ounconnmen s mmovanel w| 7 [|DSTREBUTION
8 5 |EV | & | ouck rmaxia  x Las vane WATER CONTENT (%) %)
1808 | Cround Level A £ w 10 20 3 GR SA 51 €L
0.0 ' NP
Heterogeneous mixtire 180
of siley clay &
sand snd gravel
P TR © Pt & 20 48 26
178
56750
T, sesss L D 176
to
Hard L1
Clacisl 1411 1t R
IRy 174
e
PLls 1ss] 99
di 172
1732 W6 | 85| 42
9.6 | End of Borehole

o35 Nnmhﬂ refer to
Sensitivity

20
1545 {%) STRAIN AT FARURE
10




.

() Houen e FOR INFORMATION ONLY

ot Commun sion
FORMERLY BH
RECORD OF BOREHOLE No 12 !fORMeRuBne  METRIC
WP 197=77-07 LOCATION Co-ords, W & BZ0 651 P 286 577 ORIGINATED BY _JH
DisT_% Hwy__ %03 7407 BOREHOLE TYPE Cont. Flighe Auger (S.A.) & Cone Test COMPILED  BY
DATUM Cendetic DATE 1982 11 02 and 03 CHECKED BY i
SON PROFILE SAMPLES | &= w | OYNAMIC CONE PENETRATION -
n{.g § lgsismﬂct nov {::?J“ it t‘.‘.’.‘.‘? _‘:g REMARKS
- - gg 40 40 60 80 00 CONTENT - 2
=) ﬁ g a:ﬁ 1 y f X i Wp W \;\/l :::;'
ELEV DESCRIPTION Elelw |28 5 SHEAR STRENGTH L — GRAIN SIZE
DEFTH ! . § I 8% g © UNCONFINED idad contentingl 7 D*STR*?}UTION
gz 5 [EY | & |eouck rmaxal x 1as vane %) %)
181.6 Grn“m Level . ¥ y iv] 10 20 3Ip GR SA 51 CL
0.0 ' al i |
Ve . Y-
,1{ 1] 88 1 22 150 . 8 23 49 20
Hetercgeneous Mixturs ’iy 2| 88 42 ""MM
of Silty Clay, Sand, [t} ——
Gravel (Glamcisl Till) y,
Very Stiff to Hard ,_;) 3] ¢x 57
A, = 178
By
/‘/ R -
gn,; 4| 88 B& : 521 52 22
?" 176
175.3 '.b o bsnt
o3 5 158 15123 ¢m 13 23 44 20
. 174 5
. & 188 82 . 10 40 43 7
Some *
Gravel -
] 40
. S8 8 e 173
Sandy Silt to .
Silvy Sand 1ol
Trace Clay .
Very Denge . 76
Glacial Ti11 with . : [
Gravel || (FE TS5 178 ° 37 37 24 2
. 168
Trace ST IZ15 em| 146
Gravel l-
- 164
- TR om © : 743 4k B
161.8 . 162
19.8 Weathered //
Red Shale /
% 160
158.7 V4
22.9 End of Borehole

«3, x5 Numbers refer to 45 {%) STRAIN AT FALURE
Sensitivity 10



.

(S7) Tivmseraian APPLICABLE TO POLE: 7
Cammuric ivore
=T
. {FORMERLY BH 102
RECORD OF BOREHOLE No 13 'we 1w7.77-03) METRIC
WP 197-77-07 LOCATION Coworde N & 820 741 E 286 632 ORIGINATED By DBC
DATUM __ Ceodetic DATE 81 12 23 ~ 82 01 03 CHECKED BY g.
SO PROFILE SAMPLES - w TBVNAMIC CONE PEMETRATION . -
gg § RESISTANCE #LOY n:?'m E:H‘E‘\:i:.:s :m,r t__”;-g REMARKS
5le |g]32 P s s wp w0 Lo YT W EE| s
LBV 8w 21825 5 SHEAR STRENGTH AR GRAIN S12¢
BESTH DESCRIPTION MEINAE 8% § & UNCONFINED o mED VANEL e content (%] 7 msmguncm
21z 5 | ZY9 | 2 |oovex rmana xas vane [YE ST SRR TR %)
181.0 Ground lLevel A o i GR 5A 51 CL
.0 H!tlrbgeﬂatml‘ ’
Mixture of U T 180 . 16 23 43 18
Silty Clay \\
2088 28] ¥ Estimated
1 o~
Sand & Cravel s T Rt 0t 331 42 24
Il i P
V. Stiff to Hard T 178
Glacial Tiﬂ-l » B ;9*
6l 85 1 33 176
7. 8581 39 O pomanbuis 6 23 32 20
El 85 1131 4 63155 8
9 5§ "E3 174 hs 34 38 13
101 88 13108 ¢ Lan o L0 30 45 15
172, 5
8.5 | Sandy S5ilt to AN 172
Silty Sand . 11! 88 1125/23 em
Traces of Gravel & SN
Clay TIITSETIREAS en| 170 62661 9
Oce. Silty Clay g :
Layers i1,
1 55 TTO07M0 em
V. Denge * 168
Glacial Ti1) 4 [ .
| [ALTESTIISMNS en a 1143 406
166
‘1as) se | 48
S EIETSE TI00T 10 end 164 At 4 38 48 10
AERSEARTHITYI SLT e
L 162
BT TR S om o 11282 5
18 MR '
w1 Raddish .
159, % weat%:ragrmle ,//49 ESTTINOAM LS o 160 Wplsld% 0. 26 57 17
2151 pnd of Borehola w, 252 i
Wi not observed .

V'Q' x5 Num!wu rafer 1o
Sensitivity

2
1545 {%]}STRAIN AT FAILURE
10




+

I APPLICABLE TO POLES : 6&9

TrRMEBOAR R E

i Comman oy
{ FORMERLY BH 4
RECORD OF BOREHOLE No 14 " wr 197-77.03 ) METRIC
WP 197-77-07 LOCATION _ Co-ords, N 4 BZ0 604 E 286 684 ORIGINATED BY _JH
pisY._ A wwy_ 4037407  pomrewolre type  Cont. Flight Auger (5.A.) & Cone Test COMPILED BY __FP
DATUM _Geodetie DATE 82 10 29 and 62 11 01 : CHECKED BY :
SON PROFILE SAMPLES | & | O e iyt RATION — v
. (-1 I
= % 8 20 ap & h Dalr'C S LA S | REmanxs
Ola u E ) i 1 3 ) Wp W W, 5w 3
v BESCRIPTIO 8| w|2(28| & [shear strenotH et | F | GRAN S126
DEPTH ESCRIPTION 121X 3|36 § [ounconmne  + mmOVANEL o il Y DISTRIBUTION
iz v | EY | & |eouck TraxiaL  x 14b vane w 0 26 an % {%)
180.8! Ground Level & £ o GR SA S1 CL
0.0 Heterogeneous FJ‘.
Mixture of . 180 o
silty Clay i SN e AY _
e ]
Sand b Cravel Be 2188542 KMM
CBF R b
Hatd Bt i78 b
14| 851 92 et
Clagisl Ti11 rA ,M 23 4 22
/'i
AT T BT 08 em | 178
L )
ne
ErARTINT gm
Y 174
%
;/' J 1T 55T 6U/BS om Of -t
roj 192
‘n,' 8 85 1 30718 em
170.7] |
10.1: 841ey Sand to W I
i Smdz site o . R §§ 30/ 8 cm 10 P
Traces of Cravel & I3k '
Clay b
V. Dense , 168
Glacial Ti11 ! . " TYTEE 58713 em
165.6 ik 166
15.2 igiiey Clay ":/
’ -
Some Sand 4
L TSETT07]8 en | 264 R R 012 61 27
Hard 9 A
A .
%
i
’/ 162
%
160,9 - 'i'u TO TR o
16.% Cznd of Borehole
Reddish Brown
Weathered Shale 1

20 -
o3, x5 Numbers cofer to 55 0 5 () STRAIN AT FAILURE
Sensitivity 10




@ ::':ﬂ"'w":mm APPLICABLE TO POLE : 24
Commuicetom
Omarn
RECORD OF BOREHOLE No 15 METRIC
FORMERLY BH 14 ~VIP 197-17=-0
WP 187=77-07 LOCATION Cowprds N 4 820 743: E 286 134 ORIGINATED BY BR
DisT__ % Hwy 4037407 BOREWOLE Type Cont. Flight Auger (5.A.) COMPILED BY
DATUM __._Geodecic DATE B3 02 11 CHECKED BY ool
. DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES g_'m - RESISTANCE  PLOT mastie SATAL e __‘55‘; REMAR
gz g tomyy CONYENT Atmit Fog ] EMARKS
™ @ o 0 40 a0 80 10D Z - 2
Olw I g £l O WO OO wp W w | 5%
ELEY DESCRIPTION & § w g 4 5 SHEAR STRENGTH I e DC;WP; i'éf
DEPTH Foll ”g % 1o unconringy + FIELD VANE ISTRIBUTION
E ::ZD - N %U ?; & GUICK TRIAXIAL X LAB VANE WATER CONTENT {%) 4 %)
179.3 | Ground Level “ £ ] 10 20 3 GR SA 51 €L
00 17
Heterogeneous mixture /. » .4,.
of silty clay % 178
sand aod gravel i1 S5 | 34
cccasional boulders |4
’f \
Harxd Bl .
Glacisl Till i g M 3 176
M %
h74.7 it
4.6 | Sandy siit 13 1 55 | 70 TiSem © 442 49 S
ot} d ) 1
silty san ,
Traces of gravel TKE LSS |85 ¥ isen
and clay 1. o 6 39 43 10
Occanional silty s | ss | o0 Jisem 172
clay layers e
V. dense ,
700 Clacial Till k6 Lss 1105 f15ea |
9.3 |End of borehole 170

+3, x5 ; Numbers refer 1o
Sensitivity

20
154§ {%) STRAIN AT FAILURE
10




REERAR I U EAF LU R Fued

LS Eim Y

Mmmmm APPLICABLE TO POLES: 10,11

Transpiriaton and
Oty e
RECORD OF BOREHOLE No 16 METRIC
FORMERLY BH I8 WP 197 “77-08
WP 1997707 LOCATION Co-ords W 4 820 874; X 286 154 ORIGINATED BY _BR
pist__4 Hwy  403/407 BOKEHOLE TYPE Cont. Flight Auper (5,A.) COMPILED BY PP
DATUM . Geodetdc DatE 83 02 30 CHECKED BY L2
SOIL PROFILE SAMPLES | & | 8 | £ Oty FNETRATION watyns .
52 § 2o e wonnar wouwl =T | REMARKS
e » |30 20 &0 80 80 100 ze
Qlw s - ) 1 L 1 i wD w W‘ e &
ELEY ajlglw| 2|88 5 SHEAR STRENGTH AORD AT % | craiN SIZE
DEPTR DESCRIPTION |31 23|88 & |ovnconmmes emmovanef e ol y (PISTRIBUTION
21z y |EY | & |eouck eaxiAr  x 1as vane : . {*%)
83,0 | Ground Level & : o 0. 20 GR SA 51 ¢l
0.0 L A
Heterogensous mixture 5 . 180
of wilty clay R 1
sand and gravel a0 =
soehgion sand Besms ;/:' 1188 3 33
iy ) 178
‘.’{ [Z |58 {85
Hard Xh 5
Giacial Till :/
W ENEREY
75,8 dins 176 "
5.2 ‘S H4 | 58 {97 [20enm 11 41 43 5
Sandy silt 5 ss | 59 '
o
6 | 55 | b4
Silty sand ' 174
7 | 85 39
Traces of 13 | ss 32
gravel snd clay 9 155 1120 J25em
S {130) 85 1118 F2Bem ) 3172
Seeasional silty clay |1 1FIETse 100 Yiden |. o e 12 24 54 10
layers
Dense Jobd2 ] 55 1100 YlSem | 170
to R
V. Dense T Y )
Glacial Till - “ T rese-rraReY L5cm - 33 56 5%
' 168
T5 1TSS TI05 Y 15em
- 166
.65, ) L IEY USRI o 566 27 2
15.9 | End of Borehole ‘

. 20
o3, x5 ; Numbers refar to o s o) STRAIN AT FAILURE
Sensitivity 19



AR E R o R A LNk

[(FIENTN

Mevitry ot

APPLICABLE TO POLE : 12

Yramiporiaion ww
bt Commanaateny
RECORD OF BOREHOLE No |7 METRIC
FORMERLY 8H 18 WP 197« 77-0
wWF 197~77=07 . LOCATION Co-oxds N 4 821 081‘ E 286 892 ORIGINATED BY PP
pist_. 4 Wwy__403/407 _ sorewort Tvpe  Cont. Flight Auger (S.A.] compuen sy, PP
parym . Secdetic DATE 83 02 03 CHECKED BY
Tt PROFI o Wi JDYNAMIC CONE PENETRATION
SOiL PROFiLE SAMPLES | &, RESISTANCE  PLOT e S50 el = F | pemancs
- ¥s 20 40 00 LMY rANTERT  LIMT i&?
Ofe m - i i ‘P .qo i, Wp w w‘ b et &
EiEy SCRIPTION 8| w| 2|95 & [shear sraenoms bt | F | GRAN 5128
\DEFTH e - § - gg § [ounconnme v rmpvanel o wl Y DISTRIBUTION
- » | &V & e ouok TraxaL  x (aB vang ¢ {% (%)
181.0 | Ground Level 0 * w 0 20 30 GR SA 51 Cl
0.0 '
Heterogeneous mixture B "’"’ 180
of silty clay, :
sand and gravel s 9T
R 178 ©
Hard
Glacial Ti11
SRS EE 176 0 bt
% g‘é FE)
h) 104
55 1133 Y23em 174
P St ]
o 88 1110 Y20cm o 622 39 33
{8 ss 1128 [23c ol w 10 32 48 10
72.1 Pl AL BN L L fl5em |
8.9 | Sandy silt to o PR S5O Y 1 3em
S41ty sand LI EETI07 YiSem
Traces of Rl BT 23em '
gravel and clay . 13 ,ﬁm Of bt L0 27 48 15
Occaslonal silty e ss o | 170
tlay layers .
V. deppe Glacial TLI1 |}'F
: L[ predeseedrmmed 100
168, 2 .
12.8 168
811ty clay and/or / 48Tty Som
Weathered shale /
Hard )
65,6 | veather#d SHALE ™ TV 7, o - e 166 P 18 21 48 13
15,47 End of Borshole T -

o3 ,‘5 Nunbou refer to

20
T
Sensitivity 14 -‘?’-5 (%} STRAIN AT FAILURE



LS

S

Ministey of
@ Transporistion ang
Commuriitons

APPLICABLE TO POLE @ - 13

Qntaie
RECORD OF BOREHOLE No 18 METRIC
FORMERLY BH 17 WP 1977708
WP 193=77=07 LOCATION Co=nrdulN4 821 206; B 586 974 ORIGINATED By _ DD
DIST i HWY__403/407 BOREHOLE TYPE _ Cont. Flighr Auger ($.A.) COMPILED By 194
’ ra
DATUM .. Geodetdc DATE 83 02 04 CHECKED BY =0
' w JOYNAMIC CONE PENETRATION
SO PROFILE SAMPLES g,‘,, 3 |ressrancs eior mastic NATUMAL o wX KEMARKS
» " §5 3 20 40 o 80 oo |UMT cowtewr umT} S0 .
Olw I W ST RO A We W w | Sw
Be‘!'éf\"“ DESCRIPTION = .g g '3 25 5 SHEAR STRENGTH > o%?%'.?u?iéi
{DEFTR SEIEEER g T |© UNCONFINED  + HIELD VANE y
gz - éu % ® GUICK TRIAXIAL  x (&8 vang | WATER CONTENT (%) {%)
1286l ¢ i Level w £ o] 10 20 30 R 5A S (L
0.0 V:
HBeterogeneous mixture | 4,14
of silty clay LAY 15T 178
{Low to wedium RN L
plasticiry) io//
sand and gravel Bk - 329 55 13
Haxd ahd IFEE 2 b
Glacial €11l 194 IS AT
175.3 Flal'
4.3
3] 88] 100
v 174
T 4 ggj
15 o)
Silty sand to ssndy I 5% 15 em{ 172
sile RIS o e 8 em
tzaces of gravel SAESTST L IU0S e
and clay IV ITTESTIO] 8 en g 4 50 k& 2
V. dense LiErTEstron] 8 em 170
Clacial till Ayomedoaind 8 em
SN
T 8T H 1S o
iSE 168
, 14|15 ] ss 100
166.4 KGN
13.2 // el 5 cn 168
$iity clay
some sand /
vte. shsle fragments /:7 5E l‘i.“? B em 164
and layers /
Hard /
162.8 Aseititetiond £ cw
16.8] End of Borehole

+3, 45 ; Numbers refer to
Sensitivity

20 .
1545 {%) STRAIN AT FAILURE
10




T

wEE heth maar

Whiatry of APPLI CABLE TO PC’LE ! 14

Fransportstion s

ol Commuritationg
RECORD OF BOREHOLE No 19 METRIC
FORMERLY BH IS WP (87770
‘A 1971707 LOCATION Cowords N 4 B21 348; B 287 065 ORIGINATED BY PP & BR
DIST__ & HWY_ 4037407 BOREMOLE Typg_  Comt. Flight Auger (5.4.) COMPILED BY
DATUM Geodetic DATE 83 02 07 and 83 02 0B CHECKED BY ﬁ Pl
DYNAMIC CONE FENETRATIO
501 PROFILE SAMPL_ES gw g SIS TANCE “PLeT AT ION e Nt ":E
z 4 e HoisToas vmrr | RO REMARKS
P §0 20 AD 40 8D 100 CONTENT 79
Ol 81%E A VT T W W ow]| 5% 5
Berth DESCRIPTION =lel g2 § [shear steencrh b, | 3| GRAIN S178
DEPTH =15/ 2% g § |ounconmme o+ mED ANl o Ly [osmeieuTion
sz 5 |EY9| & [ouck tmaxan  x 1a vane WATER CONTENT (%) %)
178,5! Ground Level W s w 1 2930 GR SA 51 L
0.0 , IR
Heterogeneous mixture [{ i
of sllty clay, sand 4
and gravel ‘Wil )] BE] 40
vec. boulders b/
Hard 68 . 176
Glacial tiil  ERRCARTT
% .
1739 d 174
4.6 Tlagss] a7 ' o 02276 2
17
Silty sand to . 5 % ;‘.g 3 172
sandy silt di
tr:cec of gravel 1S E 1§ &‘; b 538 52 5
and clay 11, .
Dense || RS 5 e
to 1 10 em} 379 .
V. Dense || petosatieads on s 13956 4
u_s Glacial Till L]
> # 168
$ilty clay and/er /&b:ﬁ&mﬂ%ﬁ e
weithered shale /
Hard
1166.3 /w 551604 3 cm
12.2] Refusal :

End of Boreliole

20
WIuf : Humbars refer 10 5 o5 (%) STRAIN AT FAILURE
wnsifivity 10



b

RLEUHE W Dt LAFDURARE 1 E

EEFICE

Mrtuwiry of
;mw’mmm and
UGN
vty

APPLICABLE TO POLE

15

RECORD OF BOREHOLE No 20

FORNMERLY BH 1D WP 197 ~77=08

METRIC

we 1977707 LOCATION Co-opds N 4 B2 500: ¥ 287 169 ORIGINATED BY _ER
DIST__ A pwy, 4037407 BOREWOLE Typg _ Comt, Fiight Auger (8.4.) COMPILED Bv _BP
DATUM Geodetic DATE 83 02 0B CHECKED BY ’/E‘
SO PROFILE EAMPLES ™3 W DYNAMIC CONE PENETRATION okar . -
Yo § RESISTANCE  PLOT nasric E%‘?; e voue z:S REMARKS
b » gQ 20 40 &0 80 100 b &
[« R ¥4 ad - 4 i J d . Wp w W, -
ELEV . Ei¥| w2 ]88 5 SHEAR STRENGTH g 2 | craiN size
DE?gTH DESCRIPTION - § - 8% g [ounconmnen e O VANELL o o reir ] Y DISTRIBUTION
-4 u |EY | & |eouck TRxiAL X LAB vaNE . (%)
L74.6 | Ground Level " £ i GR SA SI CL
0.0 i
Heterogeneous mixture ); 174
of \ .
silty clay L ,&. Estimated
sand and g;:lvtl [‘?' 1les 7 )
4 Ewse T mseY 15cm | 172
HA
Hard r AR
{4
70.2 Glaecfal TA11 At setorlisen
4.% [ §ilty ciay and/or L AT i Y Sem | 170
weathe red shale / :
poerasetmr¥iSem
Shale /
6.4 Hard A htgo.l o
6.2

End of borehole

WL not observed

15¢m

+3, ¥5 ; Numbers refer 1o
Sensitivity

1]
154-5 (%) STRAIN AT FAILURE
10




e

umm-yov APPLICABLE TO POLE: 18

Transpiriation and
ol Lommumestiong
RECORD OF BOREHOLE No 21 METRIC
FORMERLY un 2 WP 197770
we 197-77-07 LOCATION Co-ords N 4 821 647; E zav 278 ORIGINATED BY
DIsTY Ao MWY, 603/407 BOREMOLE TYPE __ Cont. Plight Auger (S.A.) COMBIED BY
DATUM .. Geodetic DATE 83 02 08 and 09 CHECKED BY 2
1L PROFILE AMP - W JOYNAMIC CONE PENETRATION
50 s LES [ § RESISYANCE PLOT rastic NATIAAL oy - REMARKS
e 25 20 40 a0 80 100 UMIT pontent  LINT Eg K
Qe 83 oo A i ) i rf W, W, o} &
W Slat 5 -3 w A b;
§é§¥* DESCRIFTION SEIRSERE: 5 [SHEAR STRENGTH - — GRAIN SIZE
FEH| - MEIEAE- Sg 5 [ounconenes s mmovanel o o w ]y DISTRIBUTION
g2 S U | & |e QUK TRAKAL X [AB VANE \ {%) {*%)
178.3] Ground Level 5 o 1p 3 39 OR $A $1 CL
0.0 ) 78
¥
{
/‘"‘
S ss s
/ L g
ot . Estimated
’ // 21.8581 o4
114
M 178
1 Heterogeneous mixture v 3] ss] 30] q 13 28 40 19
of silty clay W
sand and gravel %
ott. sand and silt o sl ss] 27 172
1yt o
g
Haxe i €3
Clacial T111 y - 170
AR
»
B Es T om
Iéh
oee. rh:i: T; 168
fragments /'o e fiot bl ] cm
and layers ;,.
166.1 KA

OFEILE  REPURT ON SCHE  EXFUORAE DN

12.2} Bnd of Borehols

WL not observed

3, x5 . Numburs refar-to 0
. b 14 -'?;5 {%} STRAIN AT FALURE



OFFICE REPORT ON SOIL EXPLORATION

Y bt
Teanspartson sy

Cinrey

Commarictons

APPLICABLE TO POLE @ 3

METRIC

RECORD OF BOREHOLE No 22
FORMEMLY BH 7 WP [97-TF- 17
WP _ 1877707 LOCATION . Cowords, N 4,820 95.2; . % 286 518.5 ORIGINATED 8Y _JH
oIsST _4 HWY 403 BOREHOLE TYPE _ Cour, P COMPILED BY :‘Z
DATUM Geodetic DATE 1982 11 05 and 08 CHECKED BY
1v] OYNAMIC CONE PENETRATION
SOHL PROFILE SAM’L&S ;ﬁ-m RESISTANCE PLOT [upro :‘J“"&' - hE REMARKS
— - §5 Y6 40 80 80 100 [ comnTeny UMY E&_?_ s
| a o = R R s Wp w w | 3%
ELEV 8| w| 2|95 | & [snear staenotn i | % | GRAN SIZE
DERTH DESCRIPTION N ; B Sg 5 |0 unconrmes  + rieio vae rer content il ¥ DISTRIBUTION
2 L | EY | & e QUCK TRIAXAL X LAB VANE WAlgR 30 30( ) (%}
180.9 |Ground Level 5 £ 3 = GR SA 51 CL
i o
0.0 7%
15 180
1 s 1 19
) = \"'\
')f 2 R85 18 \q
Heterogeneous Mixturs i o] O et
of Silty Clay, Sand, || Yeii-se | oL - P, 6 25 50 19
Gravel (Glacial Till) =i
Vary Stiff to Hard 4. -
L5l ss ] 20 10 26 48 16
e s
ﬂ‘/: §T8e 16 176 O bt 5 26 &4 25
175.0 AL 7] s34 o 9 25 42 24
5.9 dielss | 27
. 174
Sandy S$ilt to Silty Al ot o
Sand, Some Gravel, {10l ss [ 57 ° 25 44 26 5
Trace Clay . N ,
Dense to Very Dense . 1712
' S ILTATTEN7 1S o
1706 :
10.3 { ¢ -
A SEC BN em| 179 9 30 42 19
41ty Clay with Sand L’
race Gravel /" ’
axd LTI TAz110 o Dttt 5314222
14 168
167.2 «
13.7 .
: 166
A [LETEET RIS em 6 36 54 4
Sandy Silt to Siley ' '
and, Trace Graval, -
Clay . 164
Very Dense
S TEE RIS on
. 162
161, 4 ;
19.5 (Weathered %
Hed Shale
160
159. 5 [T RGMB, o
21.4 Bud of Horehole

#3, x5 ; Numbers rafer to
Sensitivity

20
15 -5 [*%) STRAIN AT FAILURE
10




OFFICE REPORYT ON 501t EXPIORATION

Mhiutry o
Tenmbportstun sng
CoM K

FOR INFORMATION ONLY

Ciianeg
RECORD OF BOREHOLE Neo 23 METRIC
FORMERLY HHIT WP (97-77-17
WP 191707 LOCATION Co-ords, N &4 820 692.5: E 286 607.3 ORIGINATED 8y IR
OIST 4wy, 403 BOREHOLE Typg Comt. Flight Auger (S.A.) & Cone Test comPiLED BY T8
DATUM ... Ceoderic DATE 1982 11 03 CHECKED avz
501 PROFILE AMPLES | o @ [OYNAMIC CONE PENETRATION
SAMPLE =Y § RESISYANCE PLOT mastic NOVER oue ...."::" REMARKS
= £8 20 48 &0 A0 100 | cowrme G SO
9 o m - ) 1 i L 1 Wﬂ w wl, 5w &
ELEV OESCRIPTION HEIREREE & [snean STRENGTR bt | | GRAIN SIZE
DEPTH ! w31 =] 5|38 g |ounconmneo  + FiED vANE WATER CONTENT {% DISTRIBUTION
é z » | &Y | & |e ouKk TRAKAL  x LAB vANE 0 20 3n e} (%)
180,61 Ground Level " ’ i GR SA Si CL
3%
0.0 M, 180
l}, 55 23 \
i
: TRE N\-M P — 327 50 20
"L MMW
Hatarogensous Mixture !| - 178
of $ilty Clay, Sand, i » 55 TEe timated
Gravel (Glacial Ti11) Lo
Very Stiff ro Herd
4 176
" S5..L.64..
g’
T v i
Iol]
_ s [ss (a2 w74 b reots 8 25 44 23
173.4 i A
7.2 =T b 27420 4
172
55194
T 170 1 18 48 28 5
Sandy Stit to Siley AT 168
Ssnd, Soms Gravel
Trace Clay
Very Dense
166
R TA o 12 46 37 S
164
8S.AnG/ 162
1603
19,8 {Wearharaed
Red Shale 160
159,2 RS TOUME o a 0.15.52.23
21.4{End of Borshols
OLe s )
No Groundwater Lavel
Mepsurensnts Were
Carried Out.
i

+3, %5 . Numbars refer to
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10 ‘




Mhmstry ot
Transoonation shd
Cmmmuiig ataong

APPLICABLE TO POLE : &

Ak

OFFICE REPORT ON 5Oit EXPLORATION

RECORD OF BOREHOLE No 24 METRIC
FORMERLY BH 9 WP (97 =77- 17
197=9707 LOCATION ords, N 4 820 735.6: £ 286 548.0 ORIGINATED gy JH
bisT _4 Hwy_ 403 BOREROLE typg Cont. Flight Auger (S.A.) & Cone Test COMPILED BY
Geoders @
DATUM z DATE 1982 11 04 and 05 CHECKED &Y
SOIL PROFILE SAMPLES | = W JOYNAMIC CONE PENETRATION
e g RESISTANCE PLOT ragne MAm L o] L E REMARKS
P w |28 % 20 40 &0 80 LT content LmiT 4 .
g ‘% - ?g : 5 1 i 1 i Wﬁ W wl. :N &
bESCR alw| 219 SHEAR STRENGTH et S 2 | cran size
S IPTION | £ & &
SEILRERE S |o UNCONFINED  + PIRLD vANE y [DISTRIBUTION
Lo0.1] croumd gz 5 | &Y | & |eouck trAxAL % LAB vane | WATER CONTENT (%) (%)
0.0 round Lavel mw ! 3z I 0 GR 5A $1 CL
. }/: !
LA
(2 ss 26
b 178 e
; —
.
; # 85 170 ‘ $ 27 46 22
.
Heterogeneous Mizture |1/ 17
of 5ilry Clay, Sand 1 S8 L35
Gravel (Clacial T11l) [} B0
Very Stiff to Hard A
of 14
T1alelss Ta 17 22 45 16
i
P! AT
;/ 172
jt
5 » 5§ 197 17 26 43 14
176
169.1
11.0
168
AT TA 32764 6
Sandy Silt to Silty 166
Ssnd, Trace Gravel,
si:; Dense A ho 48 37 S
164
162
ot bil.
160.3
19.8 {Weathered 160
Red Shale
158.7 oA
21.4 |tad of Boreholae

+3, %% . Numbers refer to

Sensitivity

20
15 -5 (") STRAIN AT FAILURE
1]




EQ

Q&FICE REPORT ON SOIL EXPLORATION

Sansitivity

20
15.9-5 (%) STRAIN AT FAILURE
10

Mhyrstry ot
fr. i
Commanenans . APPLICABLE TO POLES: #31, #32
Ontary
RECORD OF BOREHOLE No 25 METRIC
(Formerly B.H, 2 W.P. 158-75-04
w P _ 197-77-07 LOCATION Co-ords, N 4 820 118 § 287 395 ORIGINATED 8Y
oISt 4 Hwy_. 403 BOREHOLE rypg Hollow Stem Auger compien sy __ "%
DATUM Geodetic DATE 76 06 30 cHECKED By S
- v
SOIL PROFILE SAMPLES o o) DYNAMIC CONE PENETRATION
™ S‘ RESISTANCE PLOT pasnic NATML o] L. T REMARKS
5 - 55 @ 20 40 80 80 00 |UMT  cowrenr uMiT i 5O
Ol= g = g | | | | 1 Wp W W, Sa &
ELEV DESCRIPTION N I e 2 O [SHEAR STRENGTH WY ; 2 | craiN SI7E
DEPTH 2|35 2| 5|38 § |ounconened s riew vane ATER oy [|DSTRIBUTION
glz 5 [ &Y | & |ecuck TRAxAL  x LAB VANE WATER CONTENT (%) {%])
181.4 Ground Level A £ - i@ 10 20 30 GR $A §1 CL
1 Tgmsoil A A
Het Mix /g
wterogensous ture | of
of cilty Slay, P 1] 88 | 45 15 0 34 52 14
with sand 14 .
occasional gravel Ao f-51-88.1100423 cm
}/. ST 9823 en
~ Browm _[3): 1
Gray /,{ L1 SE TIO07]20 em
'y
. QO Pt
(Glacial Till) A R L5 en
Ml
174
Hard )cf
(TN o o vacy B
/::/ 17
::e-b ZL B3 FI0UA23 cm
1
an
b
-/{ 8L.58.0 97 172 Qb 0 11 47 42
171.¢ 42
10.4
Silt with trace of g o
sand, occasional 85434 17 02368 9
1lty clay layers
Shity clay ay rDemsa L '
gmve’I_y_sag_,&';:;_ 101 855 1115 © 22 73 (3)
16
s TIT5 27 em
Siltimjﬁi'ﬁﬁd';rj’ AT 25 em 166 [ o 0.2 8711
T3] 8% 70428 em ) 0 3 95 2]
16
162.9 silty Clay Bard [P AT121§5TT00 1ot 0 18910
18,4 End of Borehole
162
3, x5 Numbers refer ro



in

GFFICE REPORT ON SOIL EXPLORATION

Mirisiry of
@ Transporaten and
Commuraatons

APPLICABLE 10 POLES: #18, #19

Ontari
RECORD OF BOREHOLE No 119 METRIC
WP ___197-77-07 LOCATION Go-ords. N & 820 269; E 286 258 ORIGINATED By JC
DIST__ A Wwy_ 807/403 BOREHOLE TypE _5S8 Auger COMPILED By _ B8R
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % | Ribietance pior e Mo ]
4z 4 ' o BSITUE U] =5 REMARKS
b w209 20 40 80 8D 100 CoNTENT Z=
Ol wh vl N | ) 3 3 N &
= 1 u = - 4 Wp W W, | 3
ELEY DESCRIPTION l2| & |3 |2g O [sHear stRenGTH A 2 | GraiN 128
DEPTH P IR 36 § O UNCONFINED + FIELD VANE| oo . y [DISTRIBUTION
x|z v | %Y [ & |eouck TRiaxia  x Lae vane WATER CONTENT {%) {%)
182,9 Ground Level A ¥ ~ b} 10 20 30 GR SA $1 CL
0.0 }3’
vl
%A 1185 | 38 182
Hetarogeneous Mixture b/ 2188 ;40 -e!r [t
of Silty Clay (CLI ¢k 5o T 5% )
Sand and Gravel b 18 O rop
AR AT Y
Glactial Ti1l i
Lo
3%
Very Stiff A 2488 1 33 178
to ¥
Hard (’5"
:, 6] 85 | 24 © poerd
ah 176
g
oL2lss | 24 6 28 47 19
it
%
e 174
,_/ 8188 | 55
172. 9 | #12
10.9 Silty Sand 4
Some Gravel PEelss. 100731 em 172 17 31 42 10
traceclay B
Very Dense ol
170.5] oceasional boulders ST 86 23 en o
12.4 End of Borehole = 17

+3, x5 ; Numberg refer 1o
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10



in

QFFICE REPORT ON SOH EXPLORATION

Munigtry of
oAt atd APPLICABLE TO POLES: #20, f2l =7
tarKy
RECORD OF BOREHOLE No 121 METRIC
WP 197-77-07 LOCATION Corords. N 4 820 091; E 286 002 ORIGINATED By IC
DIST 4 Hwy 4077403 BOREHOLE Tvpe 5SS Auger COMPILED BY __°F
DATUM Geodetiz DATE 84 12 08/07 CHECKED BY PR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |Resistance pior pasric NATURAC =
- i} MorETURE  LIGUID | REMARKS
- g% b 26 40 80 80 100 LIMIT CONTENT LIMIT «z-&?
Ol 4] - i i ] i A W re} &
=4 ¥ k) o o - % ] w Wl. o
ELEV DESCRIPTION Blo) @) 2 |29 | O |SHEAR STRENGTH —_— 2 | GRAIN SIZE
BEPTH IR B0 | T |0 UNCONRINED  + FiELD VANE WATER TENT (% y |DISTRIBUTION
gz » | &Y | & |eouck rRaxiaL  x 1aB vane CONTENT (%) (%)
179.7 Ground Level - ¥ - iy 10 20 30 GR SA 51 CL
1 X
rel 1] 85 | 67 a—
Hetervgeneous Mixturel'|,
of Silty Clay (CL) /‘ 2] 88 | 43 178
Sand and Gravel } AR ™ 727 43 21
Glacial Till _"y} AR d ik
el 176
VYery Stiff */
to A
Hard {,A 5] 85| 25 329 46 22
Wy
AX 174
y’( 6] 531 29
0
Kl
/{ 7l 58 1 22 172 S
170.7 h7e
9.q Silty Sand to SandySily- . FFec" T80
Very Demsge, some clayl‘|’ 170
Trace Gravel ’
169, 0 occasional boulders 1 gt ey 4 35 45 16
10,7 ¥End of Bérehole
168

+3, x5 Numbers refer to
Sansitivity

20
15 -5 (%) STRAIN AT FAILURE
10




.

gFFtC; REPORT ON SOIL EXPLORATION
/ x

Ontano

Minstry of
Transponsten ang
Commurcansns

APPLICABLE TO POLES: #22, #23

RECORD OF BOREHOLE No 123

METRIC

w P 1977707 LOCATION Co-ords. N & 819 835, E 285 782 ORIGINATED gy _ JC
DIST .4 Hwy _407/403 BOREMOLE Type _SS Auger compited sy R
BATUM Geodatic DATE 84 12 06 CHECKED BY - 5
DYNAMIC CONE PENETRATION
50N, PROFILE « SAMPLES | X ".&," RESISTANCE PLOT NATURAL 5
e PLASTIC  poystyie  OUID | g REMARKS
- %5 b 20 40 6p 80 g0 |U'WT  Conrenr umiT} 3O
0| 2 (,‘:)E 2 1 f h ) i Wp W w i 59 &
LEV RIPT Slal @] 2198| & [sHeArR STRENGTH R % | GRAIN SIZE
DEPTH DESCRIPTION w512 S |38 5 |ounconsnes 4 Fieo vane water content il ¥ [PSTRIBUTION
é z y | &Y § ® QUICK TRIAXIAL X LAB VANE (%) (%}
1833 Ground Level ks ¥ - D Lo 20 30 GR SA 51 CL
0.0 Heterogeneous Mixture '
of Silty Clay FAA
Sand and Gravel 38 182 -
181, Hard 58 .74 T
2,2 -
Sandy $ilt to opedf 85§ 23R 3ca 0 50 46 4
$ilty Sand el B3 200 180
trace of clay .
trace of gravel e
VB g8 TRG o
—— el 178
Fine  [a |«
very OO O I 186 10 3
Dense Layer [|:
e 176
AT S T Sem
st trakien | 1
172.4 1
5 40 35 20
10,7 Weat hared ) 9 55 110041 0cm 172 Gl -
Shale bedrock -
171, Red Tor—ssrarudlOom
12.3 End of Borehole '
170

*3’ %9 » Numbers refsr to
Sansitivity

10

0
1545 (%] STRAIN AT FAILURE




Minstry gf
@ Transportaton ang APPLICABLE TO POLE : #27

Commynicationg
{1

QFFICE RSPORT ON SOIL TXPLORATION

RECORD OF BOREMOLE No 127 - METRIC
DIST ____ 4 wwy 4077403 BOREHOLE Typg S8 Auger compiep gy "X
DATUM Geodetic DATE 84 12 05 CHECKED BY /;,»
Wi |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES gm T | RESISTANCE PLOY pLastic  THATURAL ":E
g2 L THIE moisTuRe U%‘;" =5 REMARKS
e w20 O 20 40 &0 80 100 CoNTENT LS -
9 aﬁ w i TE = } 1 L i 1 Wp W W, o &
ELEV DESCRIPTION By ow § 85 | § |SHEAR STRENGTH \ S B | GRAIN SIZE
DEPTH P S 85 g |0 UNCONFINED  + FIELD VANE| rco . y |DISTRIBUTION
®|Z 5 5‘«9 : F;j ® QUICK TRIAXIAL X LAB VANE ER CONTENT (%) {%)
179.7 Ground Level 2 # - W 10 20 30 GR SA 51 CL
8.0 Heterogeneous Mixture P&i% '
of 8ilty Clay (CL) 1 11 53 18 X
Sand and Cravel _‘ - = L,
Glacial Till ‘1 2185 | 63 178 ] o
Vary Stiff ¢ A B
to a1 31ss 70 _ 5 26 48 21
Hard 44
451 4185 | 100131 cm -
175.7 '] 176
%.0 :
L EISETI50]23 o , 6 42 41 11
Silty Sand e
to N 174
Sandy Silt ATETEETTTOONLO om
Trace of Clay
1 A n
Trace of Grave ‘ ToTsst oot i0 ca| 172
Very Dense )
TS Ti60)25 cn 11778 4
. 17
) 9.1 88 | 100F28 cn|
‘e \ 16
167.2 LTSIk a4 ol
12.5 End of Borehole
166

3 5. Numbers refer to 20
+ x7 Y
. Samsitiity 15 »ﬁgs (%) STRAIN AT FAHURE




OPFICE™ REPORT ON SOIL EXPLORATION

Minsstry of
Transporghon ang
Commynications

APPLICABLE TO POLES: #28, #29

Qntati
RECORD OF BOREHOLE No 129 METRIC
WP 197=77=07 LOCATION Cowords. N 4 820 377; E 287 093 ORIGINATED By JC
DIsT 4 nwy__407/503 BOREHOLE Typg 55 Auger compiteo By _ ¥
DATUM Geodetic DATE 84 12 05/06 CHECKED BY o
o W |DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES 1 | % |Risistance ot rasrie 98 ool 5 | emans
e $8| 2 20 40 60 80 100 UM conrent twT] 50
O & s | L § i i W, U &
e mlm Wp w L :B
ELEV Zlgl w2125 S SHEAR STRENGTH O — GRAIN SIZE
DEPTH DESCRIPTION w1 E1 21 $ 12351 5 |ounconrnep  + FiELD vANE y |DISTRIBUTION
4|3 o -3 WATER CONTENT (%) (%]
x|Z p | EY | D |9 QUICK TRIAKIAL X LAB VANE *
181, 2 Ground Level i : i 10 20 30 GR SA S CL
0.0 5 X \
}’". P
Heterogeneous Mixture ['/ 180 M,
of Silty Clay e T?
{CL~CT) y 88100023 cm
Sand and Gravel a8 "
Glacisl Til1 o .,;,, —
A IR 178
Hard Al
h
54
T 3l ss | a2 °
175,8 A 176
5,4 BR
Sandy Silt e 55 72 049 47 4f
to
Silty Sand ) 174
Trace to Some (lay .
Trace Gravel 5| 55T T00418 cm
511t
Layer B E5 1 T00020 em| 172 11075 14
Compact to ’
Very Denge ) 170
169.0 e R 345 448
12.2 End of Borehole
168
*«

o3, x5 Numbers refer to
Sansitivity

20
1545 (%) STRAIN AT FAILURE
10



'@ FICE JEPORT ON SOIL EXPLORATION

Minstry of

Tranyportation ang

Commumcations
Ontanes

APPLICABLE TO POLE :

#30.

RECORD OF BOREHOLE No 130 METRIC
WP 1977707 LOCATION Co~ords., ¥ 4 820 212; £ 287 175 ORIGINATED BY e
DIST_._ 4 wwy_ 407/403 BOREHOLE Typg _SS Auger compiep gy _ MK
DATUM Geodet 1 DATE 84 12 4 CHECKED BY .
Wi |DYNAMIC CONE PENETRATION
SOIL PROFIE SAMPLES ;ﬁ“m 3 |wesistance pior rasric NATURAL =
£ Y LMY Joruny tll?a‘:? t:(D REMARKS
=1 . o $£5 20 40 60 80 100 o ":"x”"' w | 25 A
Yo d o
LEY, DESCRIPTION =12/ 23|22 § [snear strenoTH oo | % | oRAN SIZE
DEPTH 32| %136 § [ounconrnes v e vane| oy [PISTRIBUTION
gz 5 | EY | @ [ QUCK TRIAKIAL X LAB VANE WATER CONTENT (%) (%]
180.2 Ground Level & £ -] @ lo 20 390 GR $a S1 ¢}
0:9 pererogensous Mixture 189
of §ilty Clay (CL)
Sand and Cravel 1188 | .21
Glacial Ti11 71 88 14}
Very Seiff 1784
to 3155 | 82 . P
Hard
4] 58 9328 cm
176.3
3. r - 17#
ST EE 10y 28 oml 132 48 19
Sandy Silt X
Some Clay g 55 100V16 ocm 174
Trace Gravel
Very Dense -85 L L0 17 enf . 019 65 16
7
occasional cobbles
or boulders JFELEE LTS on
174
. 91.88.1..100/23 co
167. 9 A0 5 [ IS el 168
12,3 End of Botrehole

+3, x% . Numbars refer to
Sansitivity

20
1505 (%) STRAIN AT FAILURE
H+



=

QFFICE REPORT ON SOt EXPLORATION

Mimstry of
@ Trangporiston ang
Commumeations

b, APPLICABLE TO POLE : . #33
ntarit
RECORD OF BOREHOLE No 133 METRIC
DIST . & Hwy 4077403 BOREHOLE Typg 58 Auger COMPIED BY __ MK
DATUM Geodetic DATE 84 12 04705 CHECKED BY _"c
w | DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES | &, & [ RESISTANCE PLOY NATURAL =
“E PLASTIC  pensryme LIGUID | o & REMARKS
w156 et 20 46 60 80 100 UMY CoNTENT LIMIT -z-(a
Elwl8las] 2 d . , . . Wp w W | 2% &
ELEY BESCRIPTION 2 & | 2|25 | o [sHEAR STRENGTH RS AR 3 | GRAIN SIZE
DEPTH I Z | $|38| 5 |ounconmnes  + FiED vane ATER . y |DISTRIBUTION
z 5 | &Y | & |eouck rRaxiaL  x Lag vane WATER CONTENT {%) (%]
183.? Grownd Level “ - ‘d 10 20 30 GR 5A 51 CL
L0 .
oy 182
Hetarogenesus o 1i 3% 8
Mixture of ” C
Silty Clay o2l ss [ a4 i S
(cL)
Sand ‘and Gravel L3155 L T3 em| 459 2 26 49 23
Glacisl Till P (et R L1005 cm of r—
grq
Seife (e
H::‘d ;/" 21 55 L1C0A18 em] 178 1 25 52 22
176.4, .
6.3 6l 55 1 100M1 cm
) 176
ey et o s o
y
Dense to 174
VYery Dense o 4] 55 110020 cm 01085 5
| I TOOAS em] 172 el
170. 1 To ST 87 ks ca
12.6 End of Borehole 170
3, x5 . Numbers refer to

Sansitivity

20
1555 (%) STRAIN AT FAILURE
10




MINISTRY "OF TNANSPORTATION AND COMMUNICATIONS CNTARIO = OB:GR 15K, 75 6

ANCHORAGES

GUIDERAIL"¢ kCHA‘NNELj

. |
AN DISTURBED. BACKFILL

ACTR)

VE L oaxsT

ADIACENT, 70 EXISTING
FOOTING SHALL

BE REMOVED “AND REPLACED
WELL EOMPACTED

.

/v/

SMTHORPL

Y om oF FdoTiNg
ELRiAon ire e

< ERisT esT
HBUTHENT

|

18240
- T ERIGTNG

CORTROL UINE {E=5 RANP) (-
10P" OF PAVEMENT

- £XTha FILT & seors PAVING

0 BE REMOVED,

WOTE: foor//vss FOR: FRET. WALLS SHALL NOT

JBEPLACED LOWER THAN THE -EXISTING

L ABY. TMENT F00 TINES.

18 -

LLAN
SCALE 1:200

ELLVATION.

SCALE " 1:200

"o

8o

JRTTEa—

NOTE: FOR FINISUED GROUNG. LINE

A7 FRONT ANOD BACH FACES
OF RET. WALLS, SEE GRADING
DRAWINGS.

® VARIES (SEE DWG *2) i

100 mim OK ORIGIN

REFERENCE £ f~E

METRIC

WP “Novor zr-/s

RETAINING - WALLS AT
BURNEAMTHORPE RD.. (/' FASS L
GENERAL - ARRANGEMENT

DIMENSIONS ARE IN MILLIMETATS

. UNLESS OTHERWISE
ereunnions, wonom:m:s

ALIGNMENT DATA ARE i R,

sm\ous ARE N KILOMETRES  METRES,

SHEET

_CLASS OF: CONCRETE  20MPa

REINFRRUING STEEL ..
L REINFORCING STEEL SHALL E[ GRADE 400
2, BARS MARKED VITH SUFFIX 'C' SHALL
BE CONTED BARS
i 3, CLEAR COVER TO REINFORCING STEEL
SMALL BE  70!P0nn EXCEPT 4S NOTED,

CONCRETE, QUANTLTIES.

FOOTINGS .o\ ... 35m3
RETAINING WALL S 9
(LUNIP SUR TENDEFR I7E \»7)
Ner7Ee:
CONTONSTOR ~ SHALL EXERCISE

CARE S PROVIDE PREVENTATIVE
MEASURES TO AVOID UNBELMINING
GF APPRONCH SIRB DURIVGS
EXCAVATION OF LMBANKMENT AT
ABUTMENT/RETAINING WALL
LOCHTION,

I GENERAL  ARRANGEMENT
2. LETAILS

SRANUIAR
BACHFILL

150 e DA, PERFORATED
SUBDRAIN AS DIRECTED
BY THE ENSINEER

DRAWING NOT 10 BE SCALED
100 mir ON ORIGINAL DRAWING - °

DESEAIPTION
LOADING




4-RI0003 €300 'TOP \

STUREFERENCE LINE
/

- : 7-RIO0DT & 300 TOP'
34-R10604 65po . 38-RI5059 @ 180. . | :

23-Rlooy

£ 500,
/

M:HISTRY (OF - TRANSPORTATION AND COMMURICATIONS ONTARIO -08-BRL 1M 78 08
.

G T 5750

\RED T ALONG BACK FACE OF T wieL

sor-! 38:RI5057 180
“16-RI0003 6300 BOT:

7-'RI0003 ¢30q

L

- RI000[ @ 200 - 29-RIO058C 6360

PLAN| OF SOUTH FOOTING

:] J-RIODABE 1o -RIDCTIC o300 FF
[-RIQDSZ 7 FRICOSS 5300 8F

B:RIODRELC G800 £F,

<

RI0DO3

iz

“ridods

RI0023G 75 RIOO45C =

RICOIBE 10 I RIGIEOC €300

ELEVATION. OF_SOUTH WALL

- REFERONVCE LINE
400]
2-RICOSSC T

_REFERENCE: LINE : '
RIDO4BC o RIOOS! €

RIDOSZ o RIOOES

e p RIDO46C T =y RioD2
: = RIOOOS +c
RIQCTEC o E 4 ;
: ; | rRe0OZ2 RICO9EC 70 RICIZOC
HG080 10 RIOOY
€ RIOOSIC -+ RIOD52 76 RICGSS fuanes © 7

L RIO64GE ' RICOAT.

RI5O59

RI10004

20

EXIST. AND NEW WALLS

RIOI64C m RIOIE7C

RIO2IOC 7o RIDZ3OC

aall] 2 150275 KEY
v RI0003 Ki0003
» T RI0002 C i
‘ : RISOET -t < RICOTBC

F7-RIOIZ3 @500 TOP

21 RIOITAE ©300

- 34-RISI75 2180

730

230

REFERENCE LINE AND AL
= &1+ RIOI2ZC 1 300

§ X . 30-RI0124 6200

METRIC

DIMENSIONS ARE N MILLIMETRES

UNLESS OTHERWISE SUBWN,

ELEVATIONS, GOORDINATES, . CURVE
(GNMENT DATA ARE 1§ METRES.

STATIONS ARE-IN KILOMETRES = ETRLS,

N 4 RI0I23 0 300 TOR

CONT“No
WP . Nowz 77-16
RETAINING. WALLS AT ..

T |BURNHAMTHORPE ™ RD. T t7°PASS|
DETAILS

SHEET

DENGTES  FROINT FACE

-

5000

MIASURED ALONG BACK FNCE OF RET WALL
84-Ry5173 6150 -/
10~ RIGI2F G+ 300 BOT,

Vor A10(25 @300 BOT.

PLAN _OF NORTH FOQTING

EXPANDER
POLYSTYRENE BETWEEN

< HRIIBAC m 1-RIOIS¥C & 300FF

N

RIOISS 7o 1-8001 15 JOOBE

<

=1 RIOIGHC 1o 1-RIOIETE. 5300 IF.
1-RIDIBS 1o 1-FUOITH 2300 BF

1o RIDIHCE 7o
1-RIIEIL 500

[ RIOIZS r 1-RIGKID $400

RIITEC EF

BE DENOTES BACK FACE
£ F DENOTES EACH FACE

300 - RIOIZ 4 POO

L TRIQISEC b 200 FE
o RIS

181,150

fECEY. 79.700

: 8-RIOO4T 2200 B.E ELEV | eLEV. 2
— 3RIC04EC. 6 HOOFE . . f (RIOIZE s 1~RIOZOD o 150
\ -P/Ol)d? ;3000 oF I{Z;O;:C”('R"’O5'5 @300 £E . Ri0040, m I-RIDOSFIEO : ‘[/&3’400 e300y | i mrhmomzc @300 £F
‘ . W L-RI053606 BE~ | = : i i0-RI0163 @300 GF \
FRIODOS 7o, I RINOZP 8200 | | mOS6C EE 3 h .
. vozz ; - RIOUT2C £
; \ 1-RIGEEC o ; s 1] ‘
. U HRICO45C 8300 3
SCUTH: ? ! NORTH,
R RIONEE. ER N o
o _ souTH
ELEV. 180470 J_'
ELEV 179 o0~y o - t | -
: g ® i
) - L Lt N
RI0004" S \ £ ; . - /50 150~ I J \
\ { . A
SN / o
- RIcoo! - ROOD2C “misps7. RIGOSSC - Ri003 RIS059 RISIZS ~ 1% \ N
; L #1023 prozoc w1 R/ozaDC@SOO‘r?xU/ZdC\ RIS173
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