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FOUNDATION INVESTIGATION REPORT
For
Culvert Replacement
W.P. 331- 89-00
Queen Elizabeth Way
Flfty Road to Casablanca Bouleva:rd
Stoney Creek and Grimsby

1.0 INTRODUCTION

This report presents the results of a foundation investigation carried out at 18 proposed culvert
replacement sites in the City df Stonéy Creek and Town of Grimsby, Ontario. The investigation was
carried out in accordance with our proposal dated 94/08/06. Authorization to carry out the work was
provided by the Foundation Design Section, Ministry of Transportation, Ontario (MTO).

“This report contains factual information pertaining to the subsurface condition.
2.0  SITE DESCRIPTION AND GEOLOGY

Eighteen (18) culvert replacement sites are located along the Queen Elizabeth Way (QEW) from Fifty
Road in Stoney Creek to approximately 1 km east of Casablanca Boulevard in Grimsby. The terrain
surrounding the sites is generally ﬂai and consists of mixed residential, agricultural and industrial land
uses. The existing ground surface generally slopes downward gently from south to north, towards
Lake Ontario.

At the time of the investigation, the QEW is a four-lane divided highway with gravel shoulders. A
North Service Road and South Service Road is located parallel to the QEW on the north and south
sides, respectively. Both the North and South Service Roads are two-lane paved roads with gravel

shoulders. _
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Drainage of the existing QEW is provided by highway ditches located on both the north and south
sides and in between the QEW and the two service roads. The culverts investigated during this study
facilitate drainage of these ditches beneath the QEW towards the north into Lake Ontario. At each
culvert location beneath the QEW, there is ah additional two separate culverts constructed beneath
the North Service Road and the South Service Road.

The existing culverts beneath the QEW and the existing culverts beneath the two service roads consist

of either a concrete box culvert or a Corrugated Steel Pipe (CSP) culvert).

Physiographically, the sites lie in the area known as the Halton Till Plain, which consists of glacial till
with clayey silt to silty clay size particles and little to no cobbles and boulders. Bedrock underlying

the overburden consists of Ordovician shale of the Queenston Formation throughout the study area.

3.0 PROCEDURE
3.1  Field Investigation

Prior to the onset of the drilling investigation, the necessary utility check clearances were obtained
by our site personnel. Traffic control for this project was provided by Barricade Traffic Services Inc.,

who were coordinated by MTO.

The field work for this investigation was carried out between August 16 and 25, 1994. Three 3)
boreholes were put down at each of the culvert locations. The test locations are indicated on
Drawings 3318900-A to 3318900-D (Refer to Sheets 91A to D in the Contract Drawings). One

dynamic cone penetration test was also conducted at each culvert location,

All boreholes were put down using either a track-mounted or truck-mounted power auger drill
suitable equipped for soil and bedrock sampling. Continuous flight solid stem augers and NQ-sized
rock coring techniques (where required) were employed during the course of the investigation to

advance the boreholes.
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The overburden soils encountered were sampled by means of a split spoon sampler during the
performance of Standard Penetration Tests (SPT) (ASTM D 1586). Where soft to firm cohesive soils
were encountered, field vane tests were conducted at selected locations. Sampling was generally
conducted on a near continuous basis (intervals of 0.76 m) at the top 4.6 m of the borehole. Below

this depth, sampling was conducted in intervals of about 1.5 m.

Water levels, where observed, were obtained in the open boreholes upon completion of the drilling.
All boreholes were backfilled with auger cuttings and sealed with a minimum 500 mm thick bentonite
layer at the ground surface. Boreholes put down at the median where the surface consists of asphaltic

concrete were surfaced with a minimum of 50 mm of cold mix asphalt.
3.2  Survey

The borehole and cone penetration test locations and ground surface elevations were surveyed by
Jacques Whitford Environment Limited (TWEL) personnel after completion of the field work. The
elevations were referenced to the existing culvert invert elevations shown on the site plans, provided

by MTO. The elevations are assumed to be referenced to the Geodetic datum.
3.3 Laboratory Testing

To identify the properties of the samples collected during the field investigation, the following |

laboratory tests were carried out on selected samples:

- Detailed visual classification,

- Natural moisture content,

- - Sieve and hydrometer analyses,

- Atterberg Limits determination,

- Natural unit weight determination



4.0 RESULTS OF THE INVESTIGATION

The subsurface conditions observed in the boreholes are presented in detail on the Record of

Boreholes provided in Appendix .

A brief discussion of the observed subsurface conditions is provided below. Specific details of the

subsurface materials at a particular culvert location should be obtained from the Record of Boreholes.

4.1 W.P. 331-89-00

4.1.1 Topsoil

Topsoil was encountered at the ground surface in most boreholes except the boreholes located
in the median of the QEW. The thickness of the topsoil ranges from 50 mm to 600 mm.

4.1.2 Asphaltic Concrete

Asphaltic concrete was encountered at the ground surface in Boreholes 135-41-2, 136-04-2, 136-
14-2 and 136-15-2 (QEW median locations). The thickness of the asphaltic concrete ranged
from 50 mm to 100 mm at the time of the investigation with an average thickness of about
75 mm. '

4.1.3 Sand, Silt and Gravel (Fill) / Silt (Fill)

A loose to compact mixture of sand, silt and gravel (fill) layer was encountered at the ground
surface or underlying the asphaltic concrete in all QEW median boreholes. The thickness of the
fill layer ranged from 0.5 m to 2.6 m. The SPT conducted in this fill layer yielded N values
ranging from 6 to 20. In general, this material was observed to be compact. Based on visual
identification and laboratory tests, this fill can be classified as inorganic and cohesionless.
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A compact silt (fill) with varying amounts of sand, clay and gravel was encountered underlying
the sand, silt and gravel (fill) mentioned above, in Boreholes 135-40-2, 136-01-2, 136-05-2,
136-07-2, and 136-12-2. The thickness of the fill layer ranged from 0.9 m to 1.5 m. The SPT

- conducted in this fill layer yielded N values ranging from 9 to 25. The visual observations and -
laboratory test results indicate that this material is cohesionless. ' ’

" The results of laboratory testing carried out on selected samples of both fill material types are
provided on the Record of Boreholes, on Figures 5 and 7 in Appendix  and are summarized

below:

‘I Moisture Content (%) 4-18 16 10
Grain Size : .
% Gravel 0-42 4 18
% Sand ' ' 4-45 4 28
% Silt 13-76 4 43
% Clay | 0-20 4 11
Liquid Limit (%) 24-39 3 30
Plastic Limit (%) 16-22 3 18
Plasticity Index (%) 7-17 3 12

e e ————————— i
4.1.4 Heterogeneous Mixture of Silt and Clay, some Sand, trace Gravel (Glacial Till)

A heterogeneous mixture of silt and clay, some sand, trace gravel (glacial till) was encountered
in all boreholes except Boreholes 136-10-2, 136-11-2, 136-12-1 and 136-12-2. The glacial till
was observed at the ground surface or it was underlying the fill or topsoil. Where present, the
glacial till surface was encountered at elevations ranging from EL 79.3 m to El. 84.3 m (depths
of 0 m to 2.6 m).

The SPT conducted in the glacial till layer yielded N values ranging from 4 to over 100. All
boreholes were terminated within the glacial till deposit with the exception of Boreholes
135-41-3, 136-08-3 to 136-13-3, and 136-16-1 to 136-16-3, which encountered shale bedrock.
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The results of laboratory testing on selected SPT samples of this till material are provided on
the Record of Boreholes, on Figures 1 to 4 and 8 in Appendix 1, and are summarized below:

Moisture Content (%) 4-37 184 14
Grain size
% Gravel 0-9 32 2
% Sand 10-56 32 18
% Silt and Clay 39-90 32 _ 80
% Silt 34-73 32 55
| % Clay 5-41 32 25
Liquid Limit (%) 23-39 31 32
Plastic Limit (%) 10-20 - 31 - 16
Plasticity Index (%) - 10-22 31 16

Based on the above testing and visual identification, this till material can generally be classified
as an inorganic, cohesive silt and clay of low to medium plasticity., Seams of cohesionless
materials, generally consisting of sands and gravels, are noted at random depths and locations
throughout the deposit. Grain size analysis of glacial till samples is limited to the maximum size
of the SPT sampling methods that were employed (38 mm). Cobbles and/or boulders can be
encountered in a glacial till deposit. Large cobbles or boulders were not detected in any of the
boreholes put down as part of this investigation,

Vane shear testing was not possible due to the stiffness of this material. Based on laboratory
observations and SPT correlations, the till is typically in the very stiff to hard range.

4.1.5 Bedrock

Bedrock was encountered underlying the glacial till in Boreholes 135-41-3, 136-08-3 to
136-13-3, and 136-16-1 to 136-16-3, and sampled by coring in NQ-size in Boreholes 136-10-1
and 136-11-1. In the other boreholes, the bedrock could be penetrated by solid stem augers.
The bedrock surface at these locations was encountered between El. 75.0 m and ElL 83.4 m
(depths of 0.2 m to 6.1 m). The bedrock is a reddish brown to grey, weathered to unweathered
shale of the Queenston Formation. The bedrock is of poor to good quality (RQD of the
unweathered shale ranging from 65% to 88%). Core recoveries varied between 97% and 100%.
The average RQD over 5.8 m of rock cored was 74 %, indicating an overall rock mass quality
of fair.



4.1.6 Groundwater

Groundwater was encountered in Boreholes 135-40-3, 136-02-3, 136-04-2, 136-05-3, 136-06-3,
136-11-3, 136-12-2, 136-13-3, 136-16-2 and 136-16-3 as noted on the Borehole Records.
Groundwater levels at these locations ranged between EL. 75.1 m and EL. 81.3 m, or from 1.9 m
to 7.7 m below ground surface immediately prior to backfilling. Groundwater was not
encountered in other boreholes. Artesian conditions were not encountered in any of the
boreholes.

The groundwater levels noted on the Borehole Records were recorded immediately after drilling.
Due to the relatively low permeability of the overburden soils, these groundwater levels may not
represent the static water levels which would approximately correspond to an adjacent creek
level draining into Lake Ontario. Groundwater levels are subject to seasonal fluctuations.



5.0 MISCELLANEOUS

The field work for this investigation was carried out under the supervision of R. Rintjema, P. Eng.,
N. Lobo and C. Reynolds. Drilling equipment was provided by Master Soil Investigation Ltd. and

Eastern Soil Investigation Ltd.

The report was prepared by C. Kwok and T. Olson, Project Engineet, and approved G. Kack, Project

Manager.

Note: The preceding report is a copy of the factual information from the Foundation
Investigation and Design Report prepared by Jacques Whitford Environment
Ltd. (consulting geotechnical engineers for this project), under the technical

supervision of the MTO Foundation Design Section.

D. Dundas, P. Eng.

Sr. Foundation Engineer
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DIST 4 HWY __ QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __IK
DATUM _SEE JEXT DATE 94.08.11 & 94.08.11 CHECKED BY __ 10
VNAMIC CONE PENET
SOIL PROFILE SAMPLES | | U |REOSTANGEPLOT e e | Remamks
W f } A e Lot E
8le glSE| 8 | 2 % e s w0 [V e S SE e
e 2lElel 2 g§ & [SHEAR STRENGTH kPa v n T |oermemon
BEETH DESCRIPTION 5 S| E | 2|2&]| £ |0 UNCONFINED % FIELD VANE " %)
ElZ z|g° & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) .
82.0{ Ground Surface o B e B0 100 1 .20 20 luwm® Jor sA S el
OO Het. mixturs of Silt and Clay, fg% i
some sand, trace gravel ;ﬁ/ 11ss 18 P
A /"
(Glacisl Til) 1% #
12| s 29
Very Stiff to Hard ’;;
]
“ ]
:/; i s 80 e 0 117318
fe%
g%
VI alss |20
g%
1y 79
g%
A6 18 1 N [}
gt
i8%
194
. /i 6]ss | 24 "\
4 /,
4%
11
: 5/ 7 58 34 77 [+]
195 )
Brown 195 hvA
// -
. Grey :z / 76
%
’/; 8|88 @
75.3 (14
57| END OF BOREHOLE
3 be 2
x?.x%: Numberssoferto @5 (%) STRAIN AT FAILURE

Sensitivity



a Ministry of Foundation Design
Transportation
Ontario 2 2
RECORD OF BOREHOLE No 135-41-1 10F1 METRIC
W.FP. 331-89-00 LOCATION WC 135-41; Sta. 324102, 0-5 30m Lt. ORIGINATED BY _IK
pIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY 1K,
DATUM _ SEE TEXT DATE 94.08.23 & 94.08.23 CHECKED BY T0
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES | Y |resisTANCE PLOT . t | REMARKS
P“,f ) g —2.__, PLASTIC MO (.11 = T
[~ R EFI K 20 40 60 80 100 [|"  cwwn M} 3O &
9z Si%E] =z e e wp w we | ¥ | oransize
Zi¥|l w| 2 |og]| © [SHEARSTRENGTH kPa : BISTRIBUTION
ELEY DESCRIPTION -2l & ] =E8| 2 eyt
DEPTH AR > 52| % |O UNCONFINED % FIELD VANE " (%)
£z W gv & |® ouicK TRIAXIAL X LAB VANE | WATER CONTENT (%)
¢ 3
79.9] Ground Surface w 20 40 60 B8O 700 10 20 30 kN/m= JGR SA S cL
0.0 Topsoil e
ed 1 ss | 2
79.3 - o4
Q.6 Het, mixture of Silt and Clay, L/ 78
some sand, truce grovel % s | ss | 2%
1%
//
{Glacial Till g
s ss | a2 78 o
Very Stiff to Hard H //
1)
Vi a|ss | 27
Y 24
Brown : A
Grey LFR 85 22 a
g%
d 76
/; 6|85 | 24 o
1A
j/ 7%
g
g
] 74
¢ 7188 19 -}
73.2 ¢
6.7 END OF BOREHOLE
Borehole dry upon completion
83 Xar Numbers refer to 1620
: ®5 (%) STRAIN AT FAILURE

Sensitivity



G Ministry of
Transportation

Foundstion Design

Ontario i . 2 3
RECORD OF BOREHOLE No 135-41-2 10F1 METRIC
WP, 331:88-00 LOCATION WC 136-41; Ste. 324102, 0.5 3m Rt. ORIGINATED BY IK
DIST__4 HWY ___0EwW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __K
DATUM _SEE TEXT DATE 94.08.10 & 94.08.10 CHECKED BY ___TO
DY |
SOIL PROFILE SAMPLES "
L g ® .g RESISTANCE PLOT g AT wol % REMARKS
gl g158|2 L2 & % oo S ER | cansae
ELEV =l8l g | 2|c5| & FrEARSTENGTH kP — g DISTRIBUTION
BBV DESCRIFTION C § | 5|23 & |o unconmnen %)
£ 2 80| 2 |® ouick TRIAXIAL x LAB VANE | WATER CONTENT (%) ¥
82,1 Ground Surface : @ i 20 40 10 20 30 kN/m 3 JoR SA 81 CL
. Tomin ASPHALT e :
O Misture of Sand, Sit and Gravel, 1] As
g2l wn
Y v " LY
Het. mixturs of Silt snd Clay, VA2 s8] s LAl ey
some sand, trace gravel ,;/ \
5
/
4%
Glaciat Till) t
{Glaciat Ti ,; :: alss 2 o0 \
4
Very Stff wo Hard r'; ; -
1 41 48 5 [ Y—
15 # ° e 7 15 46 33
]
4 L/ 79
e /’
' /: 5|ss| 28
i
’ 78
,; ECRECRIRL] P
LY {1 .
A
]
4%
/j ;‘ 7 55 24 77
Brown :y 4
Grey n:: FERE--BE:-
A
1
,;/ 78
/// -]
A
<’
'
r 1
g 76
1A o | ss | 28 o
94,6 14 :
7.6]  END OF BOREHOLE
Borehole dry upon completion

. Numbers refer to
't Serwitivity

20
185 o) STRAN AT FAILURE



Minigtry of . .
@ Transportation Foundation Daaign
Ontario 24

RECORD OF BOREHOLE No 135-41-3 10F1 METRIC
W.P. __ 331-89-00 LOCATION WC 136-41; Sts, 32+102, 0-S 36m Rt. ORIGINATED BY _IK
DIST___ 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __ K
34 TUM _SEE TEXT DATE 94.08.11 & 94.08.11 CHECKED BY ____ 10
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |o | 9 |RESISTANCEPLOT o o REMAR
(e < maste Ll wwe | E ARKS
51 AEE b 20 40 60 80 100 [ e M| 3B &
el = 1 i b= GRAIN SIZE
2l w| 2 lok] & [SHEAR STRENGTH kPa il - "t g
ELEY DESCRIFTION 121 &| 2122] & W et DISTRIBUTION
DEPTH 25| F > |38 | < |O UNCONFINED X FIELD VANE " 1%)
= =z :~_ g o E ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%]}
80.81 Ground Surface w 20 40 60 80 100 10 20 30 kNlm3 GR SA 51 CL
s8R\ 50mm Topsoil oy
o1 / /; 1}185 ] 8 o
’ Het. mixture of Silt and Ciay, // 80
some sand, trace gravel ’
{112 | ss| 22
{Giacial Till) 154 \,
1/ 2
5|
. 1
Veary Stiff to Hard 3| &8 a3 o
1%% ® @ 4 19 a9 28
g%
199 78
114 | ss | 24
igs
i 5| ss | 27 a
A // 77
Brown LU ¥
Gre
v 6| ss | az
LA
L 76
75.0 75
8.6 Shale
Bedrock
Poor to Fair
7 | ss | 50 jloomnf
73.8
6.7/ END OF BOREHOLE
Borehole dry upon completion
3 .3, Numbers refer to z
x7.x WG (o) STRAIN AT FAILURE

Sensitivity



‘ %imm afﬁm i ) Foundation Design

Orntario 2 5

RECORD OF BOREHOLE No 136-01-1 10F 1 METRIC

W.P. __331-89-00 LOCATION _.___WC 135:07; Sta. 104419, 0.5 23m Lt. ORIGINATED BY K
DIST 4 HWY OEW BOREHOLE TYPE _ Solid Stem COMPILED BY _ K
DATUM _ SEE TEXT DATE $4.08.23 & 94.08.23 CHECKED BY __ 1O
w Dgﬂ‘xMIC CONE mNéTRATIDN
S0l PROFILE SAMPLES § wl 2 |nssqsmuc§ PLOT = e AT | g REMARKS -
5l g |58 8 20 4 e w0 w0 [N ame M) B | N ez
ELEV £18) g | 3|o5] § [SEaRsTRENGTH kPe | ——— 2 |oeramuTion
BEFTH DESCRIPTION 121 2| 3|8&| & |o uvconrnep s FieLo vane| ' (%)
El= 2 |85 ] & |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) g
@ & 20 40 S0 80 100 10 20 30 %Nim3 Jor sA @1 CL

80.% Ground Surface
78, Topsoil

t

+,
L4
3

0.3 Het. mixture of Sitt and Clay,
some sand, trece gravel

2]85 | 28 79 ]
{Glacisl Till) 20.7
Very Stitf to Herd 3|88 ] 86
78
4 ) 88 | 63 ]

6| 85 | 68 £83mn] 77

AR AR AR AR RS RRARRRNN § 5

Brown
Grey
8188 | 28 76 -}
“gray shale ssain
{78mm)
75
74
71861 28 ]

T T U M N WAL M T O W MO W T, A, WU SN 000 S U " . D . W W WY
R T T T T T A T O AL T RO

735
€.7]  END OF BOREHOLE

Borshole dry upon completion

3 .8, Numbers refer b 2 ,
X707 oty SR (%) STRAN AT FAILURE



%T:.:g:::ﬁon Foundation Design

Ontario 2 6
RECORD OF BOREHOLE No 136-01-2 10F1 METRIC
W.P, 331-89-00 LOCATION WC 136-01; St 10+418, O-5 4m Rt. ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem, Core Test COMPILED BY __ KK
DATUM __SEE TEXT DATE 94.08.11 & 94.08.11 CHECKED BY I0
Mi
SOIL PROFILE SAMPLES | o ggs'}guﬁgf Sfoq'mmmm”
Ew < PLASTI: oy .7} ’:E REMARKS
£l K 20 40 60 80 100 | camn | 55 &
= N f ' 1 : - w o ] GRAIN SIZE
ELEV 218y | 325 G |SHEAR STRENGTH kPa POy g DISTRIBUTION
DEPTH DESCRIFTION 2121 2| |52| & |o UNCONFINED % FIELD VANE
=12 . l3gl = % (%)
=1= 2]EO| & |e QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
82.0] Ground Surface © W 20 40 60 80 100 0 20 30 kN/m3 |GR SA S €L
- Mixture of Sand, Silt and G | b
of7 \ ' h / 1] es| 0 @
0.3
Mixture of Silt snd Sand, trace
clay (Fill}, loose 2] 88 9 81 \
80.3
1.7 Het. mixture of Silt and Clay, 41 3| 88| 33 o
some sand, trace gravel s 80 ‘\
1 e
{Glacial Till) -] 4 sS 4B \
79
Very Stiff to Hard 11
A 5| 85 59 4 &-1—P
ar 9 24 43 18
j/ 615560 78
Brown |
Grey 5
17 | ss | w8 b
1] 77
J
1%
///
W 76
9%
)8 | ss | e o
11
A
1 75
%
A
M o | ss | 26 o
1A
73.8 % 74
8.2 END OF BOREHOLE
Borahole dry upon completion

3 .2 Numbers refer ¢ 2
%77 goreitity . "S®5 (%) STRAIN AT FAILURE



ﬁ Ministry of
| Transportation

Foundation Design

Ontaric 2 7
RECORD OF BOREHMOLE No 136-01-3 1 0F 1 METRIC
WP, __ 331:89.00 LOCATION WE 126:01; Ste. 104419, 0.8 25m Rt. ORIGINATED BY JK_____
pIST___ 4 HWY __ EW BOREHOLE TYPE __Solid Stem COMPILED BY _ K
DATUM _ SEE TEXT DATE 24,08.11 & 94.08.11 CHECKED BY ___ 10
SOIL PROFILE SAMPLES = | ® |PYaANi CONE PENETRATION
£, % ESISTANCE PLOT . ww el REMARKS
g|e e3¢ 4 0 4 e 8 10 | e 28 csm:stze
glglw!l 2ok £ [SHEAR STRENGTH kPa WP - "t H
ELEV RIFTION pull - 2|128] E [ S— DISTRIBUTION
BEFTH] - DESCRIFTIO 2121 £ | 3|281 & |o unconrneD s FIELD VANE 3 (%)
£1® 2 gu § ® QUICK TRIAXIAL X LAS VANE | WATER CONTENT (%}
79.9| Ground Surfsce w 20 40 80 B8O 100 10 20 30 xN/m3 J6R 5A 1 CL
B TErmm Topsoil qr
o1 /M| e
: Het, mixture of Silt and Clay, ’/ ¢
some sand, trace gravel ,; | 78
’ X1 2]ss] 4 QoS
g
{Glucial Till f 1) 0 16 51 33
A
11 4
Vary St to Hard ,;;* 3 28 78
1
o
gown (VA3 77 2 26mn
Grey 4§/ b
1 ¥ 77
‘g
:/j 5] ss|as
g%
»)/,’ 76
|4 // 6| 85 | B4 b
g4
A
M 7%
ies
g%
ieq
VA
L1 74
r;/
{ // 71883 p
5
74,2 (A4
6.7]  END OF BOREHOLE '

Borehole dry upon completion

3 o3, Numbers refer to

x Serwitivity

20 i
1595 (%) STRAIN AT FAILURE



a Ministry of Foundation Design

Transportation
Ontario 2 8
RECORD OF BOREHOLE No 136-02-1 10F1 METRIC
W.P. 331-89-00 LOCATION WC 136-02; Sts. 10+622, 0-5 23m Lt ORIGINATED BY K
DIST___ 4 HWY __ QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __iK
DATUM _SEE TEXT DATE 94.08.23 & 94.08.23 CHECKED BY ___ 10
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = " % lRESlSTANCE FLOT% s — o ’:E REMARKS
- MODITUR
b PRI R 20 40 60 80 100 | ams | BB &
gis S13E| = M et wp w wi | 5 | cranseE
ELEV - Sle|l ¥ | 2|22 | 2 [HEARSTRENGTHKPa o DISTRIBUTION
BEPTH DESCRIFTION S1Z|1 | ]83%| % [o UNCONFINED 3 FIELD VANE y (%)
A z % O & |® QUICK TRIAXIAL % LAB VANE | WATER CONTENT (%)
81.3| Ground Surface w 20 40 €0 80 100 10 20 30 xNim3 {oR sA s oL
g% Topsoil s N
53 : : ] 1| 88 | 14 81 o
Het, mixture of Silt and Clay, ’/ A
some sand, trace gravel L4
4/ 2| ss | 27
{Ghacial Til) g BO
///
Very Stiff to Hard ,j a]ss | 2a "
A
%
Brown 1% A 79
Grey ; 44| ss | a8
L
1
5] ss | 36 78 o
1%
f’ 6fss| 26
¢ 77
/; 76
i
1
7]ss | 22 7% s
74.6

6.7 END OF BOREHOLE

Borehole dry upon completion

3 .2, Numbers refer to 20
X7 X ity 1595 (9} STRAIN AT FAILURE



Ministry of
Tranaportation

Foundation Dasign

x

Ontario ) . 29
RECORD OF BOREHOLE No 136-02-2 10F 1 METRIC
W.P. __ 331.88:00 LOCATION WE 136.02; Sta. 104822, ©.5 3m Rt. ORIGINATED BY K
DIST___ 4 HWY ___QEW BOREHOLE TYPE __Solid Stem, Cane Test COMPLED BY _ K.
DATUM _SEE TEXT 94.08.11 & 94.08.11 CHECKED BY ___TO
' BYRAMIC CONE PENETRATION ,
SO PROFILE SAMPLES | e RESISTANCE PLOT — = | REMARKS
2 e wee  SOL )
Gle B 0 40 60 60 100 |™ wes |28 ko
28| w| 2]a5]| & [SHEARSTRENGTH kPa we ol wil| 2%
ELEV DESCRIPTION w12 2] 2|28 & e Ot DISTRIBUTION
DEFTH S1S| £ ] > |38 £ |© UNCONRNED ~ % FIELD VANE . 19%)
£1% z 2o @ ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
82,21 Ground Surface i 25 40 60 B8O 10 W 20 30 kNim3 JaR sa 81 cL
0.0 Mixture of Sand, Silt and Gravel . 2 e i
8.6 {Fill), compast =] 7 o
0.6 Het. mixture of Siit and Clay, ,/
some sand, trace grevel /::; s | e o1
195
{Giacial TiHl) f ; A
/
4
Very Stiff to Hard /;’5 ss %2 sl ce—® 0 14 53 33
4
14
9 ss | a4 K
g%
,ﬁ/ -
1 7 \ o
,j/ ss | a1 N o
1//
Brown  [1A, \
Grey :/ P ss | 43 78
w;”
%
% L/ 55 | 42 o
/] 1A 77
185
194
a5
¢
ur j 76
14 85 | 30 | <]
//’ ’
1eg
195 ss | 20 7 °
1A

74.8

7.6 END OF BOREHOLE

Barehole dry upon completion

. Numbers refer 16
T Sensitivity

20
1585 (o) STRAIN AT FAILURE



Ministry of

Foundation Design

Transportation
Ontario 30
RECORD OF BOREHOLE No 136-02-3 10F1 METRIC
W.P. __ 331-89.00 LOCATION WC 136-02; Sta, 104622, O-S 23m Rt. ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY _ KK
DATUM _SEE TEXT DATE 94.08,11 & 94.08.11 CHECKED BY ___TD
BYNAMIC. CONE PENETRATION
SAMPLES W
SOIL PROFILE ?jm S' RESISTANCE PLOT = N Ry REMARKS
51 @ §5 @ 20 40 60 80 100 [ cowmr U7 22 GRAI:SIZE
2ld] w| 2|2E| & ISHEAR STRENGTH kPa we ot vl
ELEV IPTION g - = |28{ E P VU SO— DISTRIBUTION
DEPTH DESCRIFTH S1EV 2| >3] T [o unconemen % mELD vANE 5 %)
£1* 2 [29] 2 |® QuicK TRIAXIAL X LAB VANE | WATER CONTENT (%)
x U 3
81.81 Ground Surface w 20 40 60 8D 100 10 20 30 kN/m3 JGR SA SI CL
0.0 Topsoil s
81,1 e 1 L ss | 7
0.4]  Het. mixture of Sitt and Clay, 1A L
gome sand, trace gravel i
]2 ] ss | 30
® ® 0 17 B4 29
(Glacial Til)
80
1%
Very Stiff to Hard /: 3}55| 3B
#
95
VA4 | ss | a8 79 5
4%
s | ss | 2
; 78
1%
A
1] 6 |ss |38 n
¢ 77
///
4 AV 76
Brown =
Gray
!
A7 ]ss | 27 (2]
74.8 e 75
6.7  END OF BOREHOLE
3 3. Numbers rafer to 2
X7 WS (o) STRAIN AT FAILURE

Sensitivity



’ Yaraports ) Foundation Design

Trarmportation
Ontario _ 3]
RECORD OF BOREHOLE No 136-03-1 10F1 METRIC
W.P, __ 331-85-00 LOCATION WC 136.03; Sta, 10+ 826 O-5 22m Lt. ORIGINATED BY _IK
DIST 4 HWY GEW BOREHOLE TYPE _ Solid Stem . COMPILED BY K
DATUM _SEE TEXT DATE 94,08, & 94.08.23 ' CHECKED BY ___10
BYNAMIC CONE PENETRATION
SOIL PROFILE sampies |g [ 4 [RESISTANCE PLOT =y e B | x| REMARKS
g 2 '§§ ] 20 40 8 80 1% W cowma gﬁ snkr:s:za
ELEV EiEow % ) E & [SHEAR STRENGTH KPa o H SISTRBLTION
DEFTH| DESCRIPTION 121 2| 3|5Z| & |o uNconrnes  x FELD VANE y %)
: 12 2 |8°| & |e quick TRIWUAL x LABVANE | WATER CONTENT (%)
81.8] Ground Surface M 20 40 80 80 100 10 20 30 |luwm3lonsa s a
36}?' Topusil R
ot 1|88 | 2
0.3 Hat, mixture of Silt and Clay, :/ A o
some sand, trace gravel ,; 81
: ,; z]|s8s| 13
{Gicial TiHl) A,
1
4/ 20
i 43 ]ss | 2
Very Stiff to Hard % ¥ 22.2
’)’/
fa%
ViA 4 | ss | 28
ig% 79
teg
Brown ’/; 5|85 26 >
Groy :/ LA
1, 78
1%
1 /’ 6 )58 | 2 by
VA
Y
%
1%% 77
o%
f
195
4%
A
]
1A - 76
5
165
1g5
______ : 5e 7188 | 80 b
761 !

67 END OF BOREHOLE

Borshole dry upon cempletion

3 .3 Numb 2
BTew S;‘n";it?v?wa‘rw 1596 %) STRAIN AT FAILURE



a Ministry of
Transportation

Ontario

Foundation Design

32

W.P, 331-89-00

LOCATION

DIST 4 HWY OEW

RECORD OF BOREHOLE No 136-03-2

WC 136-03: Sts, 1048265, O-S 3m Rt.

10F1

BOREHOLE TYPE _ Solid Stem, Cona Teut

METRIC

ORIGINATED BY _iK
COMPILED BY K

741

Y

DATUM _SEE TEXT DATE 94.08.11 & 94.08.11 CHECKED BY ___T0
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁm .&“ﬁ RESISTANCE PLOT = ronsre o |k REMARKS
S| g s8¢ 20 40 8 8 100 ™ o B8 | oran sz
ELEV £ 8| p| 2 ]ak| & [SHEAR STRENGTH kPa v wl g BISTRIBUTION
DESCRIFTION - THEEERIER IR e
BEBTH i ¢ SZ| & |o UNCONFINED % FIELD VANE " (%)
g z z gu § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
82.3{ Ground Surface - 0 40 6 B0 100 10 30 kw3 oR sA 81 cL
S0 Mixtura of Sand, Silt and Gravel. J;
. 1| A8 82
{Fill}, compact
81.6
0.8 Hat. mixture of Silt and Clay, 1A
2]ss} 18 oP—to
some sand, trace gravel ,;/ 81 6 13 48 34
1) N
{Glacial Till} M 2 | ss | 38 \
feq
Very Stiff to Hard H // 80 \_
% =,
144 | s5 | 45 \ o
A
f
A 7
%
145 | ss | 8B 7%
L]
//
;/ 6858 | 386
LY ] 78
4"
1%
f
Bown A1 5 | ss | 20 3
Grey /j/
g [ 77
1
A
/L//
~100m d 1
m sand sesm ,// e]ss| 28 76 2
1
///
%
1%
1% 7%
///
%
[
|4 ] 85 33
//

8.2 END OF BOREHOLE

Borehole dry upon completion

3 .3, Numbera refer to
XX Sansitivity

0
1545 (%) STRAIN AT FAILURE



Ministry of
Transportation

Eoundation Dasign

Sntwio . 33
RECORD OF BOREHOLE No 136-03-3 10F 1 METRIC

W.P. __331:88:00

LOCATION WC 136.03; Sts, 104825, 0-5 22m Rt

ORIGINATED BY _iK i

DIST__ 4 HWY ___QEW BOREHOLE TYPE COMPILED BY __IK
DATUM _SEE TEXT 84.08.11 & 940811 CHECKED BY ___T0
DYNA G
SOIL PROFILE SAMPLES £, b= [RESISTANCE PLOT wow o] | REMARKS
Gl GISE[ S| = & & ® to |7 e T gé cran size
eLev 2|8l w| 3|oE| & [HEAR STRENGTH kPa W w mTE | e
e DESCRIPTION g § I gg % 1o UNCONEINED 3 FIELD VANE %)
g S %u 2 |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) Ul
81.6] Ground Surface o 2 40 60 80 100 10 20 kN/m3 oR s sICL
W. Topaoil
. ;\ peot A 1] ss | e
* Hat. mixture of Silt and Clay, :/ |/ 81
some sand, trace gravel ,; L
' 2] 85| a6 o o i
/
{Glacial Till :,: 210 |0 18 85 30}
]/ 80
Vary Stiff o Herd //’/ 5|85 |46
/]
1ef
g%
V44| ss |60 78
195
u//
ot
(/BRI b
' . 78
/]
1 /,
4
wﬁ;’ siss | &
1e%
1%t 77
,ﬁ-'
5
195
g
M 76
gk
5
A
2 7188 |27 o
74.9 { 75

8.7 END OF BOREHOLE

Borehole dey upon completion

., Numbers refer to
Sensitivity

20
5 (o) STRAIN AT FAILURE



%Tr:gxr::tion ) Foundstion Design

Ontario 3 4
RECORD OF BOREHOLE No 136-04-1 1 0F 1 METRIC
W.P. ___ 331.89.00 LOCATION _WC 136-04; Ste. 114101, 0-S 23m Lt. ORIGINATED BY i
DIST __ 4 HWY QEW BOREHOLE TYPE _Solid Stem COMPILED BY __K
DATUM _SEE TEXT DATE 94.08.23 & 94.08.23 CHECKED BY ___TO
DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES [ W JRESISTANCE PLOT ATURAL - REMARKS
=] g -&W PLASTE AT v |
5], g {$8) @ 20 40 60 80 100 |™  cowmwr wry Z O &
o p A h h : - " w | 5 GRAIN Si
elglw! 2|k & [SHEAR STRENGTH kPa F . 3 ZE
ELEV. DESCRIFTION -2 2|28 & — o o DISTRIBUTION
DEPTH 51 £ | 158 T |o UNCONFINED X FIELD VANE 5 %)
g z z %0 é ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
81.5| Ground Surface o 20 40 60 80 100 10 20 30 kN/m3 JGR $A 31 cL
879 Topaail e
) - ra / 1 S8 &
.3 Het. mixture of Silt and Clay, § 81
some sand, trece gravel
Igs
(7] 2|ss |2 o
{Glacial Til) 1A
% 80
Very Sti#f to Hard 7 3lss|ae
. A
///
1A
Brown 4lss |4 79 5
Gray 11
11
1]
15| ss | 28
A 78
%
6 | ss | a3 b
g%
/J'
[ 77
4
195
///
///
1
// 5 76
4%
g%
|7 [ ss |20 =
74.9 78 22.8

6.7 END OF BOREHOLE

Borshole dry upon complation

il
3 .2, Numbers refer to
XX Sansitivity S5 (o) STRAIN AT FAILURE



Ministry of
Transportation

Foundation Design

Ontirio . ) 3 5
RECORD OF BOREHOLE No 136-04-2 10F1 METRIC
WP, __ 331-89.00 LOCATION WG 156-04; Ste. 114101, -5 3m Rt, ORIGINATED BY K
DIST___ & HWY ___ oEw BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __IK__
DATUM _SEE TEXT DATE 84.08.11 & $4.08.11 CHECKED BY ___T0
5v N
SOIL PROFILE SAMPLES £ 3 [RESISTANCE FOT mame S n| | REMARKS
§le g 55 8 0 % & 8 10 ™ - gﬁ GRAI:&ZE:‘
ELEV & g & 3|25 § [SHEAR STRENGTH kPa it 2 DISTRIBUTION
DEFTH| DESCRIPTION SIS 2| 5|58 & [o unconmmed  x FELD vANE v 1%)
£1% z g Z |® QUICK TRIAXIAL X LAB VANE WATER CONTENT {%)
82.7] Ground Surtace w 2 4 60 80 100 10 20 30 Juwymd Jor A st ocL}
“Y?:-'?"“\‘Iﬁmm ASPHALT
0.4f - 4« R E- -1 q.
d Fill]
B2 \Bmwn Sand snd Gravel {Fill) Vs ’;’ ¥ o2
0.5 Het mixture of Silt and Clay, H /;
some sand, trace gravel . :ﬁ s | as ] v
11
1 .
. 1
{Glacis! Tl H
acisl Til f A 3 ey
V3| es |2 o8+—8 4 B4 32
Very Stiff to Hard ,;/ 0 14 B4
1
1]
A
MA) o | ss | 32 80 <
1%
@ /// \\
A d
Grey /j/ 6|85 | 28 \‘- o
! / 7%
5 /’
|
V16 | ss | g0
fgs
/5/ - 78
:/ 47 ]85 | 48 o
9%
a5
’ // 77
4 // :
,I /
%
: A]8|ss| 34 o
,;; 78
& //
']
/’ 9] 85| 38 [\
75.1 g% v
7.6] ~ END OF BOREMOLE

X

3. Numbers refer to

T Sensitivity

»
165 (o) STRAIN AT FAILURE



Minigtry of
Transportation

Foundation Design

Ontario 3 6
RECORD OF BOREHOLE No 136-04-3 10F1 METRIC
W.P. __331.89-00 LOCATION WC 136-04; Sta. 11+101, 0-5 23m Rt ORIGINATED BY _IK
pIsT___ 4 HWY __ GEW BOREHOLE TYPE _ Solid Stem COMPILED BY __IK
DATUM _SEE TEXT DATE 94.08.12 & 94.08.12 CHECKED BY ___TO
DYNAMIC CONE ENETRATION
E o] 5 PLASTIC MOETIIRE Lt = oy
51 e glsg| @ 20 40 60 80 100 | coms M| 38 GR!:S
= - 4 1 1 i 1 w w w A 1ZE
ELEV T|g| g | 2|25] & [FHEARSTRENGTH kPa — ot 2 DISTRIBUTION
SEBTH DESCRIPTION 5 R 23 % lo unconrNED  x FIELD VANE y (%)
A z E o § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
81.5| Ground Surface “’ 20 40 € 8 1% 0 20 30 fuwmdjoRsa s
[z Topsoit forasd
8?99 POl Py ._,/, 11 es | s
0.3 Het. mixture of Silt and Clay, ,// 81
some send, trace gravel o
z|ss ]| 26 o
/
{Glaciat Til) 4 f
1 80
Very Stiff to Herd ,j 3|ss| 38
1)
163
- mediumn to cosrae grave! { 79
¢ 4185 | 74 R25mn| . — 3 25 54 18
g%
Brown //
] a4
Grey ’; A B | 88 78
14 |
//
L
f ;/ 6| 58| 42 »
11 ; 77
o%
o’
1
// 76
11
]
1]
LA
5.0 7 {55 | 80 f75mn e o
6.5 END OF BOREHOLE
Borehols dry upen completion
3 2. Numbers refer t »
X iy TS®5 (%) STRAIN AT FAILURE

Senaitivity



Ministry of . . ) .
Tnns;Xmﬁon ) , Foundation Design

Ontario . 37
RECORD OF BOREHOLE No 136-05-1 10F 1 METRIC
W.P, __331.89.00 LOGATION WE 136:08; Sta. 114262, 0-$ 22 Lt ORIGINATED BY 1K
DIST_ 4 HWY__ CGEW BOREHOLE TYPE _Sokd Stem GOMPILED BY _ K
DATUM _SEE YEXT DATE 84.08.23 & 94,08.23 CHECKED BY ____TD
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES £y 7 [RESISTANCE PLOT M gl b | REMARKS
& wl<zl @ 20 4 60 80 100 | s |58 &
SiE 512 2 N aaatt wp w we | SE | crawsze
ELEY 8| g | 3|gg| 2 [SHEARSTRENGTH kPa i DISTRIBUTION
GEPtA| ~ DESCRIFTION 1HERE ég % o UNCONFINED % FIELD VANE 5 %)
g z z g° g ® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
21.7] Ground Surface o 20 40 60 80 100 19 20 30 |un/m> JoR 5A S CL
X Tupaoit
a¥ paoi P u—»—: s | 1
6.3 Het. mixture of Silt snd Clay, :/ ’
some sand, trece gravel v &1
72| ss | 47 °
(Glacis! Til e
Il 80
Very Stiff 1o Hard ,;/ 318|860 o
)l
¥
,jz
Y4 | ss | a7 7 o
i
Brown ’/:
aey [VAB|SS| o
»;/ 78
A ¥
4; 658 | 24 q
1]
/:;’
’ // 77
. /"
’ /’
/
[
% // 78
5
i
A7) ss | 3 &
76.0 7%
£.7]  END OF BOREHOLE
Herehole dry upon completion
o
3 N
x5 %: Jumbore oferio 6B (%) STRAN AT FALURE



@ Miniatry of Foundastion Dasign

Transportation _
Ontario 3 8
RECORD OF BOREHOLE No 136-05-2 1 0F 1 METRIC
W.P, __ 331-89-00 LOCATION __WC 136-05; Sta. 114262, 0-8 3m Rt. ORIGINATED BY _iK
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __iK
DATUM _SEE TEXT DATE 94.08.11 & 94.08.12 CHECKED BY ___ To
YNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ® w gESIS'fANCE PLOT HATURAL [ REMARKS
“'_-' w0 < PLASTIC MOLETURE Loun o T
g1 K 20 40 60 8 100 [*  come )3 § GRAI: o
= 1w = E] = . L L 4 wp w wi
ELLY DESCRIPTION cl2| & 2|25 2 [FHEARSTRENGTHKPa — o 4 DISTRIBUTION
EFTH <iI5] £ > 5% ] = |o UNCONFINED 3 FIELD VANE " (%)
g =z 3 g0 § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
82.9] Ground Surtace O ] s | 20 4 s & 10 10 20 30 fuwm? fok sA s ct
29:9]  Brown Sand (Fil
anwnm(l) /’\)01 es | 23 L
- Brown Siit {Fll), some sand, /
trace clay and gravel 82
. 2188 | 14 \ d
Compact
81.1 \
1.8 Heat, mixture of Silt and Clay, ’/ g 318534 81 \
some aand, trace gravel ; % \
/1
{Glacial Till) Rl Bl ] °& 2 1 13 48 37
’ /: 80 /
4
Vary Stiff to Hard ,// 5 o 28
/ /
8
g g 79
’ // 6188 | 62 ) o
ey
Brown ,/
Grey 2 7 |ss | a3 78
Py
a%
195
S/ 77
/
///
1] e|ss |2 b
4%
/
1 76
g%
g%
199
1
19| 55| 42 75 3
74.7 /

8.2 END OF BOREHOLE

Borehole dry upon completion

20
a 3 Numbers refer to
XX canmitivity 55 (%) STRAIN AT FAILURE



B Ministry of
Transportation

Ontaric

Foundstion Design

39

'RECORD OF BOREHOLE No 136-05-3 10F1

METRIC

ORIGINATED BY K

W.P. __ 331.88.00 LOCATION . WC 136.06; Ste. 114262, DS 29m Rt.
DIST__ 4 HWY QEW BOREHOLE TYPE __ Solid Stem COMPILED BY _ K
DATUM _ SEE TEXT DATE 94.08.12 & 94.08.12 CHECKED BY __T0
ﬁmﬁﬁﬁ CDNE ﬁNETRAiIsN .
SOIL PROFILE - SAMPLES ﬁ m ﬁ rlngsmfmca PLOT - AT wo| REMARKS
G| | E|SE|8 L 2 o @ wow oS BB ko
o @8] wi| 2|aE| & [sHEAR STRENGTH kPa " . | 2E DIETRIBUTION
DESCRIPTION =l =1 2152} & , LA S Tl
DEFTA El X1 5|35] % |0 UNCONFINED * % FIELD VANE %)
g z 2 |8C| & |® QUK TRIAXIAL X LAB VANE | WATER CONTENT (%) | ¥
82.2| Ground Surface w 20 40 60 80 100 1820 30 Hwm® JGR $A 81 CL
e — -
u;: \76mm Topsoi / ,// i ] es | 12 82 é @“ ) "
. Het. mixture of Silt and Clay, :/ [/ 0 15 59 26
some sand, trace gravel ,; L/
1
. 1%/ Ll e % 81
(Glacial Tilh) | A,
4%
]
Very Stiff to Hard ,jx 3| ss ] as "
’
075 %0
184
(14| ss | s0
feq
?r
] s | ss | 48 ” Py
« seams of silty sand ::: 1 ;
o
Brown ,; 161 ss | a2 -
Grey 'hq
f/’
Y
g%
184
1%4 77
vf’
w//
198
g%
T m | 2| 7
11 : L
758 A
5.7]  END OF BOREHOLE
x?. %% Numbers refer to ,520
KT aitivity | 'S®® (%) STRAIN AT FAILURE



Ministry of ) .
@ Transportation Foundation Design

Ontario 4 O
RECORD OF BOREHOLE No 136-06-1 10F1 METRIC
W.P, __ 331-89-00 LOCATION WC 136-06; Sta, 114446, 0-§ 23m L1, ORIGINATED BY _IK
pIsT___ 4 HWY __ oEw BOREHOLE TYPE __Solid Stem COMPILED BY __IK
DATUM _SEE TEXT, DATE 94.08.23 & 94.08.23 CHECKED BY __T0
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |= | 3 [RESISTANCERLOT — e O | b | REMARKS
= o o MOHSTURE wr ) E o &
5 e ] ;g ] 20 40 60 80 100 |" comrent z2 CRAI SZ
a3 z Il 1 1 1 A w E
ELEV - =l8| g | 2|25 & [HEAR STRENGTH kPa ety 2 DISTRIBUTION
DEFTH DESCRIFTION S 3| £ | 2|38]| = |o UNcONFINED  x FIELD VANE (%)
g =z z 2 E ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) ¥
81.8| Ground Surface w 20 40 60 80 100 020 30 kN/m3 JoR SA 8 CL
s¥.e Topsuil rae
— 45 1|85 | 8
03 Het, mixture of Sit and Clay, "/ P
some sand, trace gravel 5 5 81
/: 2{ss| 36 °
{Glacial Til) 220
A ¥
g%
Very Stiff to Hard 7 3] ss| a4 80
A
l‘//
2%
(411 4 | ss | 54 b
L1 LA 79
1A
Brown 11
ooy [VAE| S|
o5
1% 78
///
2 6| 55 | 22 b
¢%
4 4
///
B 77
/
1%
1A
-]
1%% 76
%
o%
A7 | ss | 3 o
75.1 ‘]

6.7 END OF BOREHOLE

Borehole dry upon completion

3 .2 Numbers refer to

20
X2 sensitivity 1595 (%) STRAIN AT FAILURE



%m;:m Foundstion Design
Ontario A 'l
_ RECORD OF BOREHOLE No 136-06-2 101 METRIC
W.P. _ 351-89-00 LOCATION WC 138-08: Ste. 114448, 0-S 3.0m Rt. ORIGINATED BY _IK
DIST___ 4 HWY __ oEw BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __K
DATUM _SEE TEXT DATE 94.08.11 & 94.08.11 CHECKED BY ___T0
: (] G €O 1ON
SOIL PROFILE B INE |RESISTARCE PoT e o] = | nemancs
= MO b=
1P al58] 8] o 4 e w 1w | ew 28 0
: c|E|p| 2|ak| 8 [rearsTRENGTH KPa pl o w| OF | GRAW szE
ELEY. DESCRIPTION =12 <|28]| E [N DISTRIBUTION
DEFTH < L] |55 5 |0 UNCONFINED % FIELD VANE| . , 1%)
£ Z 2 E2C| & |® QUICKTRIAXIAL X LAB VANE WATER CONTENT (%) | ¥
82.9| Graund Surfsce ° g 20 40 60 BO 100 10 20 30 KN/m3 6K $A &1 €L
0.0 Mixture of Sand, Silt and Gravel
e2.3|  (Fill, compact 1ss | n (
0.6 Het. mixture of Silt and Clay, / 82
some sand, trace gravel ; 2 lss |10
' / > ® 0 14 55 31
{Glagial Till) L
; slss| = 8
Vary 5tiff to Hard ¢
' Y
]4]ss| \\ o
LA 80 N
N \
; 6]ss 2 \
9 78
46| ss | a0 4
1/
11
Brown 4755 ] a8 7
Grey :
b
’ 77
f
1
5
L/ 7%
'l 2@ | 55 2 -}
76.3 b4
7.6]  END OF BOREHOLE
Borehole dry upen completion

x®

3

.X:’:

Nurmbers refer to
Sarmitivity

o]
1585 (i) GTRAIN AT FAILURE



%Tl’:l‘;:l’?:ﬁon Foundation Design
Ontaric 42
RECORD OF BOREHOLE No 136-06-3 10F 1 METRIC
W.P. __ 331-89-00 LOCATION WC 136-06; Sta. 11+446, 0-5 23m Rt ORIGINATED BY K
DIST 4 HWY GEW BOREHOLE TYPE _ Solid Stem COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08.12 & $4.08.12 CHECKED BY ___TO
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z W IRESISTANCE PLOT AT . REMARKS
W 6 FLASTE oo | e
5] g1$8| @ 20 40 60 8 100 |™ wes ) 2B &
] b= % f 1 1 i w w RAIN Si
ELEV sl8| g | 3|e5| & [FrEARSTRENGm kP (A DISTRBUTION
GEFTH| DESCRIPTION SIE1 2| >|38| & ]o unconenep  x FiELD vaNE %)
E z z %0 § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) g
82.11 Ground Surfoce i 20 40 60 80 100 10 20 30 kN/m3 GR SA 81 CL
B8 Topsoil T a2
o1 \ [ ss | 2
) Het. mixture of Silt and Clay, |
some sand, trace gravel ; 1/
// 88 1 26 81
{Glaciat Till) 1%
o
" /1
Very Stiff to Hard V] S8 | 31 o1 .
L " 1 14 52 33
1A
,; A ss | 70 f290mm
r'd%
g%
A
¢ 7%
/1 58 | 36 =1
/ .
Brown SST1TE0 1125mm
¢ : 78
//
¢ 77
1
1]
11
¢ Y|
Wil7|ss]28
75.4 (]
6.7]  END OF BOREHOLE
3 3. Numbers refer t »
X7 gonsitwity . "S@F (%) STRAIN AT FAILURE

Sensitivity



Mirsistry of
Tranuportation

Foundation Design

Ontario 43
RECORD OF BOREHOLE No 136-07-1 10F 1 METRIC
WP, 331-89:00 LOCATION WC 138-07; Sta, 114856, 0- 29m Lt. ORIGINATED BY K
DIST, 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __IK
DATUM _SEE TEXT DATE 54.08.17 & 84.08.17 CHECKED BY ___T0
BYNAMIC CONE PENE
SOIL. PROFILE SAMPLES | Y lnssn?‘rmca PLOT TRATION HATISRAL \
gl 2 - wo | 5 REMARKS
¢le 8 g;% 2 0 4 % 8 10 [T e - gﬁ GRAI:SIZE
ELEV N SEEN % 28 3 [SHEAR STRENGTH kPa el % DISTRIEUTION.
DESCRIPTION 121 2| 5|5Z] & |o UNCONRINED % FIELD VANE %)
£l= S gu % |® QUICK TRIAXIAL X LABVANE | WATER CONTENT %) ¥
£2.8] Ground Surface w 20 4 60 8O 100 0 0 X Wim3 JoR SA S cLy
g P BOmm Topseil - '
o ....\ P / ,/; 1 &8 3
. Het, mixture of Silt and Clay, :/ [/ 82
sorne sand, race gravel ,;
Witz |ss | 20 &l
v
(Glacial Tl e o 16 58 28
i
VA 81
Very Stiff 1o Hard *ﬁ’ 3|ss |2
v
%
4%
AT ss— g f100mn
,}/ 80 ]
Yy
»'/"
VA
Brown 44 & | 58 3 74
Grey r;/
4%
rf/ 6] 55| 40 [
Y
r /; 78
‘M
Wy
Y
»jf 7
1}
45
9
W ,
, f/ 78| m )
76.8 e 76
8.7] END OF BOREHOLE ,
Borehole dry upon cempletion
xs 3, Numbers refer to 1520
X7 Gansitivity $5 (%] STRAIN AT FAILURE



Ministry of . .
Transportation .Foundntmn Desnign

Ontario . 44
RECORD OF BOREHOLE No 136-07-2 10F 1 METRIC
W.P. 331-89-00 LOCATION WC 136-07; Sta. 11+666, 0-S 3m Rt. ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY K
DATUM _SEE TEXT DATE 94.08.12 & 94.08.12 CHECKED BY T0
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 2 RESISTANCE PLOT e — - - REMARKS
v WO it X
[~ o ls2] 8 20 40 60 80 100 | e | 5O &
o Y122] = Pl W W wp w we| % | cramsiE
ELEV Slal ¥ | |29 2 [SHEARSTRENGTH kPa FE D — DISTRIBLTION
BEPTH DESCRIFTION ZI1E1 £ | 3|82] & |o unconemnen % FIELD VANE y %)
) z go % |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT %)
84.1| Ground Surface ® @ w 20 40 60 80 100 10 22 kN/m3 JGR sA §1 CL
0.0]  Mixture of Sand, Silt and Gravel 83
. 118 ¢ 10 o
(Fill), compact
7 ——
0.7 Brown Silt (Fill), sandy and
clayey, trace gravel, compact 2| ss 12 82 \
81,6 p
1.6 Het, mixture of silt and clay, /'/ 3|ss ] 22 o
some sand, trace gravel 4 5 81
g% k
14% ]
{Glacial till) /// a4l ss a4 )
11 // H"""-n.
Very stiff to hard ] 80
15| ss |63 °
%
Brown ¥
Grey f 6| 88 | 56 79
i85
Y
17 | s5 | 48 q
"
g 78
%
0%
ol
j/ 77
/ /
8| 55 | 46 @ ol
A 6 22 50 28
A
78
o%
o%
1%
ol ss |68
74.9 YU 75

8.2 END OF BOREHOLE

Barehole dry upon completion

20
3 3, Numbers refer to
XX Sonsitivity 159 (%) STRAIN AT FALURE



Ministry of
Tramgzrtnﬁon ‘

Foundation Design

Ontario ' 45
RECORD OF BOREHOLE No 136-07-3 10F1 METRIC
W.P. ___ 331.853.00 LOGATION W 136.07: Sta. 114656, D-S 23m Rt ORIGINATED BY K
DIST___ 4 HWY ___ Ew BOREHOLE TYPE __Solid Stem COMPILED BY __ KK
DATUM _SEE TEXT DATE 94,08,12 & 94,0812 CHECKED BY ___ 10
DYNAMIC CONE PENETRATION
SOIL. PROFILE samples |g | 4 |RESisTANCE AOT o e I e | b | REMARKS
& o |SE] 8| 2 w0 e w0 [ w58 &
Ol g 3 I fy 3 Fy w w w 5 E GRAIN SIZE
pLev 2|8 g | 3|o5| § [FHEARSTRENGTH kPa . ‘ OITAIBLTION
BEPTH DESCRIPTION 2]2| €| 5|5&| & [o unconrmen s FiELD vaNE 5 o
\ £1* 1k g9 G |® QUICK TRIAXIAL X' LAB VANE WATER CONTENT (%}
82.4] Ground Surfsce i 20 40 60 80 100 10 20 w3 lor sa 51 cL}
z Topsoit / ’;‘ A 1 s s )
0.1 Het, mixture of Silt and Clay, :/; 82p
soms ssnd, trece gravel V]
4;’ 2 |ss | 4
(Glaciat Til) 1 o1 23,0
195
Very Stff to Hard ,5; a]ss | ®2
175
,;/ 80
Bown (1] %] 5| ¥ A & 24 66 16
Grey :/ E
/ .
:/j Bjss |3 79
194
1/'
,;j 6| ss] 38
W 78
195
A
a%
125
’/ 77
195
6%
fj/
| /’// 7|88} 28 76 o
75.7 A,
6.7]  END OF BOREHOLE
Borehols dry upon completion
3 %, Numbers refer to 4
*®7. 1585 o) STRAIN AT FAILURE

Sansitivity



Ministry of
Transportation

Foundation Design

Ontario 46
RECORD OF BOREHOLE No 136-08-1 1 0F 1 METRIC
W.P. __331-83-00 LOCATION WG 136-08; Sta. 114853, 0-5 23m Lt, ORIGINATED BY K
DIST HwWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __IK
DATUM _SEE TEXT DATE 94.08.17 & 94.08.17 CHECKED BY _ To
1 E Ti
SOIL PROFILE SAMPLES | | U |oraiarhSCRnEENETRATION
Bl muare o] | REMARKS
5. gl55| @ 20 40 60 w0 100 |* T B8 &
o A A ; A ; N N SIZ
2ld| w!| 21aE| 8 [SHEAR STRENGTH kPa we " L g
ELEY DESCRIFTION | E Iz £ ——— DISTRIBUTION
BEFTH 5135 £ | >]5%| % |o UNCONFINED 3 FIELD VANE y %)
== > gu .Z, ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT {%)
22.9 | Ground Surtase @ 20 40 60 80 100 10 20 30 whim3 lon sa s oL
0.0 Topsoil
58 3 o
82.3
0.6 Het. mixture of Sift and Clay, g% 82
some sand, trace gravel // 2185 28
//
(Glacial Till) ’/
13]ss| 3 81 ® o |
Very Stiff to Hard - 115 85 29
14 | S5 | 42
80
%
(1] 6| ss |87 s
g .
Brown ";’ 73
Grey lelss|n ©
|
11
11
11 1] 78
2%
77
1 17 ] ss| a6 d
76.2 ¢
6.7]  END OF BOREHOLE
Borehole dry upon complation
3 3. Numbers refer to 20
xT.XT S5 (%) STRAIN AT FAILURE

Senaitivity



%m:gz,::tb" Foundation Desigr
Ontaric 4 7
RECORD OF BOREHOLE No 136-08-2 10fF1 METRIC
WP, 331-89-00 LOCATION WC 136.08; Sta, 114853, 0-8 3m Rt ORIGINATED BY _iX
DIST HWY QEW BOREHOLE TYPE __Solid Stem, Cone Test COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08.12 & 94.08.12 CHECKED 8Y ___T0
' TYNAMIC CONE. PENETRATION
SOIL PROFILE AMPLES W )
8 S, g:em -g IRES!STANCE PLOT = e | WAL wio | = 1. REMARKS
51w og': gg @ 20 a0 8.3 80 100 b rvrads el gﬁ' &sm
ELEY - HEIR AL EE § [SHEAR STRENGTH kPa A g Dgf"r?:s:ungn
DEFTH DESCRIPTION 5|21 | 5]338| & |o unconmmen % FiELD VANE (%)
5,'5 z & £° I |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) | ¥
83.4] Ground Surfsce s 20 40 80 80 100 10 20 s Jor sA 81 oL
0.0 Mixture of Send, Sit and Gravel /
1, lsose 1{ss] s 83
82,6
0.9 Het, mixture of Silt snd Clay, 4 1
Yid21es5] 8 o
 some send, trace gravel f 1A a2
s v A \
1]
{Glacial Tilh VAT
EERECRED
’/ ; \“N
Very Stiff to Hard WA 81
gt -y
A 4 | S8 48 ©
4 A \
1%
4
14 80
Bown [V 5]ss| 0
Grey ;,
% ss | 36
:/ A 6 79 4
%
1
,; A7 | s8] 44
:/,/, %
Y
fe%
%
g
e |ss |20 .77 5
ig%
1eq
L/
Y119 | ss | 66 o
5.8 Ie% 78
7.8]  END OF BOREHOLE
Borehole dry upsn completion
2 % Numbers refer to y
X7 x5 1596 (5} STRAIN AT FAILURE

Sensitivity



v Ministry of Foundation Design

Transportation
Ontario . 48
RECORD OF BOREHOLE No 136-08-3 1 OF 1 METRIC
W.P. __ 331-89-00 LOCATION WC 136.08; Sta. 114853, 0-5 23m Rt. ORIGINATED BY _iK
DIST HWY OEW BOREHOLE TYPE _ Solid Stern COMPILED BY K
DATUM _SEE TEXT DATE 94,08.12 & 94.06.12 CHECKED BY __T0
WIC CONE PENETRATION
SOIL PROFILE SAMPLES |a | ¥ [RteaTaNcEpeoT ot HEMARKS
Eal g mame e we |5 A
51 2158 @ 20 40 60 80 100 ‘“”W‘""'g"QG&
£l¥| w| 2|oE| & [SHEAR STRENGTH kPa e ” i E: RAIN SIZE
ELEV DESCRIPTION g Tz 2 — o 4 DISTRIBUTION
[GEFTH Y131 £ »1538] & ]o UNCONFINED X FIELD VANE y (%)
g z z %0 & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT {%)
82.5| Ground Surface w 20 40 80 80 10 10 20 30 kN/m? |GR SA S CL
. Topsoil H'.‘...
2 e omdird 1] 85 | 28
0.3 Het, mixture of Silt and Clay, /] 82
some sand, trace gravel 'é%
2 44 pi——
(Glacisl Till H 9 22 B4 16
155 T8  diosme  ©!
Very Stiff to Hard ;
1%
/
¢ 80
4] ss | 72 5
14 .
//
s |ss|ar
79
Brown g
Grey (¥ [ 55 [ 8Y 41 26mn
1 o
1A
e 78
77.0 14 7
5.5 Shale, Bedrock - —
Poor to Fair -
76.3 SE T EG Yotim

6.2 END OF BOREHOLE

Borehole dry upon completion

0
3 2 Numbers refer to
XX Sensitivity S$5 (%) STRAIN AT FAILURE



Ministiy of
“I‘nmpur:aﬁm

Foundation Design

Ontaric | _ \ 49
RECORD OF BOREHOLE No 136-09-1 10F1 METRIC
W.p. ___ 331.89-00 LOCATION WC 136-09; Ste. 124058, O-S 34m Lt ORIGINATED BY K
DIST__ 4 HWY ____OEW BOREHOLE TYPE _ Solid Stem COMPILED BY __IK
DATUM _SEE TEXT DATE 24.08.17 & 54.08.17 CHECKED BY ___T0
DYNAMI E ; H
SOIL PROFILE SAMPLES Em g lnggs‘mncg PLOT e AT -~ - HEMARKS
5l g |58 E 20 4 60 80 100 |4 emw gﬁ sz
, wlss 0 40 & 0
ELEV DESCRIPTIO f gle| g2 B @ [SHEAR STRENGTH kPa -y 2 DISTRIBUTION
BErr RIPTION <13 1 ®|38] £ |o UNCONFINED % FIELD VANE 1%)
£l= 2|2S| 2 |o ouekTRIAXIAL X LAB VANE WATER CONTENT (%) | ¥
az.g! Ground Surface b 20 40 60 80 100 10 20 30 W3 jor SA S CL
g9-BL. Topsoil 5|
0.2] N J1]ss| e °
Het. mixture of Sitt and Clay, A
some sand, trace gravel 82
. ; 2188 ]84
{Glaciat Tilt) f
. 5
Very Stff 1o Hard 1 3] 55 | 96 81 "
. % :
Brown ;
44 ] ss | e
% 80
i
1 ,
58| a [ —
- ; : ® 1 12 73 18
# 78
; 6185y q
f
%
] 78
77.6 A
6.3 Shais =5
Bedrock = -
Poor to Fair Fr
76.6 LSS TTE0 Y smimg
6.2] END OF BOREHOLE
Borehule dry upon completion
4 3, Numbers refer to 2
XX Gonsitivity 1585 (o) STRAN AT FAILURE



Ministry of
Teansportation

Foundation Design

Ontarie 5 O
RECORD OF BOREHOLE No 136-09-2 10F1 METRIC
W.P. _ 331-89-00 LOCATION WC 136-03; Sta. 124059, O-S 3m Rt, ORIGINATED BY K
DIST HwWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __K
DATUM _SEE TEXT. DATE 94.08.12 & 94.08.12 CHECKED BY ___ 10
SOIL. PROFILE SAMPLES | W fRESIETANCE yfor NETRATION
Bgl| nare M | & REMARKS
51 R E 20 40 60 80 100 ("™ s | ZD R&
9 £l =z L . 4 1 ! w = GRAIN 8
ELEV =gl e| 2|og| & preansmencTHiR T | E o TRELTION
DEPTH DESCRIPTION $15| Z | >|3&| & |o UNCONFNED % FIELD VANE %)
£z z |O| & |® QUICKTRIAXIAL X LAB VANE | WATER CONTENT (%) g
3.7 Ground Surtace w 20 40 60 B0 1300 10 20 30 kN/m? |GR A 81 cL
0.0 Mixture of Sand, Silt and Gravel
{Fill). compact. 11881 14 <
82.8 9 83 et
0.9 Het. mixture of Silt and Clay,
some sand, trace gravel ¢ 2 88 13 La . 0 11 56 33
- ‘] 82
{Glacial Tl
3lss | 29
Very Stiff to Hard 1/ \""--....__M
4 g
485 | 38 81 o
Brawn g
5| 85| 95
#% : 80
//
' 6| ss | 70 o
79
78.6 ss | 9
6.2 Shale
Bedrock 78
BT 00 Y 75mm
Paor to Fair
77
e T Ye3mm
76.4
7.3|  END OF BOREHOLE
Borehole dry upon completion
xa w3 Nurmbers refer to 1% 20
X7 Sensitivity 85 (%) STRAIN AT FAILURE



V Ministry of |
Transportation

Foundstion Design

Ontario 5 1
RECORD OF BOREHOLE No 136-09-3 10F1 METRIC
W.P, ___ 331-88.00 LOCATION WG 138-00; Sta. 124055, 0-§ 24m Re, ORIGINATED BY 1K
DIST HWY __ CEW BOREHOLE TYPE _ Solid Stem COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08.16 & 94.08.15 CHECKED BY ___TO
SOIL PROFILE SAMPLES lo | 4 | oeViNcEPiOT & o v | remancs
gl % RATE e SO L 2
Lev . =ldle| 2|25 § [SHEAR STRENGTH kPa v o o £ DISHIRUTION
oeeTh DESCRIPTION G121 2| 5|5Z| & |o unconmnep  x FIELD VANE y %)
Y L [20] 2 | ouck TRIAXIAL X LAB VANE WATER CONTENT {%)
83,3 Ground Surfece © w 20 40 60 8O 100 10 20 30 wnim3 JGR SA 81 CL
.0 Tapsoil
ss | & 83
92,6
0.8 Het, mixturs of Sitt and Clay,
some sand, trace gravel ss | 7 s
82
{Glacial Tith ss | o
Vary Stiff to Hard 81
Brown 86 | 74 q
80,3
3.1  Shale 85T B0 H 26mn oo
Bedrock
e TE B 100mn
Poor to Fair 79
78
77
768 SETTES Y2Emmi
6.7]  END OF BOREHOLE
Borehole dry upon completion
3 3. Numbers refer to 2
X7 X gansitivity 5 (o) STRAIN AT FAILURE



Sensitivity

Ministry of . .
@ Transportation Foundation Design
Ontario 5 2

RECORD OF BOREHOLE No 136-10-1 1 0F 1 METRIC
W.P. 331-88-00 LOCATION WEC 136-10; Sta. 124347, 0-5 24m Lt ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem, N-Casing, Rock Coring COMPILED BY 1K
DATUM _SEE TEXT DATE 94.08.18 & 84.08.18 CHECKED BY TO
DYNAMIC CONE PENETRATION
w |
SOIL. PROFILE SAMPLES | o »| 5 [RESISTANCEPLOT = S - REMARKS
- It MOETUR = L
I @ gg b 20 40 60 80 100 | conTenT sl z8 &
4 z 2 1 L i :
IEIEE T o e RIS L § o
BEFTH DESCRIPTION E Elp] = 22 % lo unconemeD 3 FIELD VANE (%)
gl z g Q ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) ¥
83.5| Ground Surface i 20 40 60 80 100 10 20 30 kN/m3 IGR SA 81 GL
goR Topsoil ap
oA N /b A1 ]ss! 4
) Het. mixture of silt and clay, ’// 83
some sand, trace gravel ;
{Glacial Till), Very Stiff to Hard, 2185 80 b
82.1 brown //
- = 82
1.5 Shale B0 4150mn
Bedrock
TS5 1 Bl 4150mm 81
Poor to Fair
BO
Na | REC ROD = 65%
RC {97% ’
79
NQ | REC
re |100% RQD =73%
78
77.4
6.1 END OF BOREHOLE
3 3. Mumbers refer to ,520
XX $5 (%) STRAIN AT FAILURE



Foundation Design

Ministry of
.Trwpw!mion
Oritarie 53
RECORD OF BOREHOLE No 136-10-2 10F1 METRIC
W.P. _ 331.82.00 LOCATION WE 136-10; Sts, 124347, 0-5 3m Rt. ORIGINATED BY K
DIST__ 4 HWY ___ QEW BOREHOLE TYPE _Solid Stem, Cone Test COMPILED BY _ K
DATUM _ SEE TEXT DATE 94.08.18 & 94.08.16 CHECKED BY
YN i‘ﬁﬁﬁ'ﬁﬁs PENETRATION ]
SOl PROFILE SAMPLES & 9 lRESlSTANCE PLOT — - REMARKS
o o AT e [T x )
e " REEIR 20 40 60 80 100 [ comer ¥ £s &
Ele wlzsy 2 Lo, : w w w §§ GRAIN SIZE
LBV slat | zles| 8 [SFEAR STRENGTH kPa ; . e BISTRIBUTION |
S DESCRIPTION AHER B ::-g % lo unconmnen % RELD VANE . s w |
£lZ 2 gu & |® ouick TRIAXIAL X LAB VANE WATER CONTENT (%)
84.4] Ground Surface i 20 40 6p 80 100 10 20 30 kN/m? JGR 8A S CL
0.0 Mixture of Sand, Sk shd Gravel 3 / '
Wi 1] 88 9 B4 o
Compaet
3.4
11| Shale = 2)ss )2
5"'“....3 83 M
Bedrock = 5 | 56 | 100 f250me R S
Poor to Fair T e e (£
R TN S O
o : 81
EE e T us T 50 50mm
== 80
e T LS R 6amm
E= 79
o ST EETTRG Y 26mm
= 78
= 77
76.8 e s T Y 2B}
7.7]  END OF BOREHMOLE
Borehole dry upon complatian
xa x3: Numbers refer to 15”
XV Ganaitivity 9% (%) STRAIN AT FAILURE



a %ng;::‘hn Foundation Design
Ontario 5 4
RECORD OF BOREHOLE No 136-10-3 10F1 METRIC
W.P. 331-89-00 LOCATION WE 136-10; Ste. 12+347, O-S 30m Rt. ORIGINATED BY K
DIST 4 HWY QEW. BOREHOLE TYPE _ Solid Stem COMPILED BY K
DATUM _SEE TEXT DATE 84.08.15 & 94.08.15 CHECKED BY T0
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
£ 2 RESISTANCE PLOT oo e | e | REmaRs
51 A EX - 20 40 60 80 100 |7 cwemr ) 29 GRM:‘- oz
& @ E - i i i L N wp w -
ELEV DESCRIPTION E gl B | Z|25]| 2 [SHEARSTRENGTH KkPa PO —- # IoistriBUTION
SEBTH 2 RIS > 521 & |0 UNCONFINED X FIELD VANE " %)
E z z % © E ® QUICK TRIAXIAL % LAB VANE | WATER CONTENT (%)
83.0| Ground Surface w | 20 40 60 80 10 10 20 30 w3 |GR SA SI CL
0.0 Het. mixture of Siit and Clay, ,/ A i
82.6 some sand, trace gravel 141 8s s e— 0 2373 6
0.6 - . el
(Glacial Tilll, very stiff 1o hard, s ]
brown / P % 8% | B0 _ysomm 62
Shate
5150 hoomn]
Badrock
81
Poer to Fair S5 B0 f176mn
ES_1 B0 ¥26mm 80
35 B0V 25mm| 78
78
77
SETE0] /26
76.3
6.7 END OF BOREMOLE
Borehole dry upon completion
3 3, Numbers refer to 2
XX 1595 (%) STRAIN AT FAILURE

Sensitivity



Miniatry of
Transportation

Foundation Design

Ontario 55
RECORD OF BOREHOLE No 136-11-1 10F 1 METRIC
W.P, _ 331.89.00 LOCATION WE 136-11; Sta, 124675, G-8 26m Lt .. ORIGINATED BY K
DIST 4 | HWY _ QEW BOREHOLE TYPE _ Solid Stem, N-Casing, Rosk Coring COMPILED BY __ K
DATUM _SEE TEXT DATE 94.08.17 & 94.08.18 CHECKED BY __ 10
’ DYNAM| NE PENETRATION .
SOIL PROFILE SAMPLES £, Y lngs,smamagp._oifé I B e
e alzg] & 20 40 60 80 100 | comr M) 28 &
g E I.'_g = E = 1 f f Il i wp w w Pt E GRAIN SRZE
BEFTH DESCRIPTION - 121 2] 3|3Z]| & |o unconrmen  x FiEw vane 1%}
, El= 2 %u @ |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) | ¥
83.3] Bround Surface w 20 40 60 80 100 10 20 30 lwum® foR SA 81 CL
688l Topsoil e i
ozl N\ " (14 1]8s8| 6 83 L
Het, mixture of Sit and Clay, 1A f
some sand, trace gravel V] :
{Glacisl Till), very stiff to hard, ,ﬁf 288 | 22
Lt}
‘gr.g| brown 1 8z
1.5]  Shale bt 5 LS8 B0 {100m
Badrock E—-—-*““E
e st sttsomm 87
Fair to Good ==
=k 80
ETd ¢ | NO {nEC ROD = 88%
RC |97% )
79
¢ | Mo | Rec 78 AGD = 70%
RC 1100%
774
€2 END OF BOREHOLE
3 .3, Nl‘amban refer to mm
UK gansitivity £5 %) STRAIN AT FAILURE



@)

Ministry of
Transportation

Foundation Design

Ontario 5 6
RECORD OF BOREHOLE No 136-11-2 10F 1 METRIC
W.P. 331-89-00 LOCATION WE 136-11; Sta. 12+676, O-5 3m Rt. ORIGINATED BY K
DIST HWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY #®
DATUM _ SEE TEXT DATE 94.08.16 & 54.08.16 CHECKED BY __TO
BYNAMIC CONE PENETRATION .
SOIL PROFILE SAMPLES e E RESISTANCE PLOT AT - — REMARKS
L2 t I
= o l|zZ2| 8 20 40 60 80 100 |*m e | 58 &
9z 2I1E] =2 e wp w wy | 5% | crawsze
ELEV Zl8| g | 2|28] 2 [SHEARSTRENGTH kPa DISTRIBUTION
SEFTH DESCRIFTION Y12] & > 15 Z| % |o UNCONFINED % FIELD VANE " (%)
»i; 2 z2|g° & |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
- a
84.8) Ground Surface w 20 40 60 80 100 10 20 3 kN/m?3 IGR SA SI CL
0.0 Mixture of Sand, Silt and Gravel
. 1188 {10
{Fill), trace ¢lay, compact (
84
1 [ '
zpss ° \ A 24 27 41 8
W_‘
82.8 3]ss |15 83 "
2.0 Shale
5 1760 Jt26mn
Bedrock a2
Poor to Fair 3W§EE: BOrm
T g Yeamm| !
S5 A0 ¥e3mm
B8O
79
S5 1760 YeOmm
78
7.4 11 60 |50mm.
7.7  END OF BOREHOLE
Borehole dry upon completion
3 3 Numbers refer to 2
L 1595 (o) STRAIN AT FAILURE

Sengitivity



Foundastion Design

a Ministry of |
Transpottation
Ontario 5 7
RECORD OF BOREHOLE No 136-11-3 10F1 METRIC
W.P. __ 331:89.00 LOCATION WO 136:11; Sta. 124676, 0-8 32m Rt. ORIGINATED BY K
DIST___ 4 HWY ___ GEW BOREHOLE TYPE __Solid Stem COMPILED BY __iK
DATUM _BEE TEXT DATE 94.08.16 & 94.08.15 CHECKED BY 10
BYNAMIC CONE PENETHATION
SOIL PROFILE SAMPLES £, g R & rloT o wm wo] & | remams
el g §§ 2 2 40 60 80 100 I Gams %% GRA:WE
= robemmesd. i . wp w wi ¥
eV DESCRIPTION ff g ¥ 2|28 § |SHEAR STRENG TH kPa DISTRIBUTION
BEPTH B £ >I58]| & |o UNCONFINED - 3¢ FIELD VANE %)
£= 2 IEC| & |® QUEKTRIAAL X LABVANE | WATER CONTENT (%) | §
845! Ground Surfece w 2 40 80 8O 100 10 20 80 wN/m3 lor A 51 cL
; “Topacil o R
0.2 tles] 7 d
Het. mixtors of Sitt and Clay, 84
some sand, trace gravel 5 ﬁ::@: 9Bmm
{Glacial Tilt}, very stiff to hard o
L 3 21 63 13
$3.0 g3
18] Shale T TSRS y76mm
RBedrock =
ng.,.&...ﬁ,i::ﬂ: 26mml o
Poot to Fair = ,
o
= ' 81
e S B0 2kmm
£ 80
3 ¥
o] =
— 7
S5 M W L
77.8 == 78
6.7]  END OF BOREHOLE
3 4%, Numbers refer 1 20
X gensitivity W6 (o) STRAIN AT FAILURE



Miniatry of

Foundstion Design

Transportation
QOntario 5 8
RECORD OF BOREHOLE No 136-12-1 10F1 METRIC
WP, 331-88-00 LOCATION WG 136-12; Sta. 12+885, 0-S 36m Lt. ORIGINATED BY K
DIST HWY ___ OEW BOREHOLE TYPE _ Solid Stem COMPILED BY _ K
DATUM _ SEE TEXT DATE 94,08.17 & 94.08.17 CHECKED BY __TO
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES ﬁm g RESISTANCE PLOT = e Mol = | REMARKS
51« als8| @ 20 4 60 80 100 [|* wme [ B &
= i h L ! i w w RAIN SIZE
ELEV =g e | 2 05| & [SHEAR STRENGTH kPa P - - * |ostriBuTion
DEPTH DESCRIPTION Sistz | > SZ| = |o unconrmep  x LD vANE v %)
g < g0 Q ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
3.0 o o 20 40 60 80 100 10 20 30 wWim? lor sa 81 oL
Ground Surface Py
89.8 Topsoil
0.2 ™, ss | 37 a
Shale
S5 1 50 §100mdf
Badrock 8z
Poor to Fair EE 150 _h0Omn
81
TS | BOTH100mn
S5 | BU J40mm| 80
58T Bl ya0mm)| -
78 -
76.8 commom 7 B
6.2] END OF BOREHOLE
Borehole dry upon completion
3 3 Numbers refer to 1520
XTXT Sansitivity £ (%) STRAIN AT FAILURE



Miniutry of
Transportation

Foundation Design

Serwitivity

Ontario _ ’ 59
RECORD OF BOREHOLE No 136-12-2 10F1 METRIC
W.P, __331:69-00 LOCATION WE 136:12; Sta. 124885, 0-S 3m Rr. ORIGINATED BY K
DIST___4 HWY ___aEw BOREHOLE TYPE _ Solid Stem, Cons Test COMPILED BY __IK
DATUM _SEE TEXT DATE 84.08.17 & 94.08.17 CHECKED BY ___T0
YNAMIC CONE PENET] ;
SOIL PROFILE SAMPLES = | % [RESISTANGE FOT o " i REMARKS
P wane ML wwed b A
ele 3%:333 20 40 60 80 100 | come W] 38 &
fLev , El8| g | 3|o5| & [FHEARSTRENGTH kPa W w TR
DEFTH| DESCRIFTION 22| £ | 5|3&| & |o unconrmep x FiELD vANE %3
£l= 2 |BO| T |® QUK TRIAXIAL X LAB VANE | WATER CONTENT (%} U
84.5| Ground Surface ° W | 2 40 60 80 100 10 20 30 Jiuwm3 ok SA 81 CL
0.0l Mixture of Sand, Siit and Gravel /
(Fi), compact 188 o4 °
0.8 Clayay Sitt {Fill}, trece sand,
268 |2 -
very stiff, brown < o 0 4 76 20
82.$ S
1.7 Shale 3 . o P
. L 85 36 g s
Badrock 4B TG 1 00mn 82
Podr to Fair
BLUTETTED Y 26mm)
8
[0 T Mo =T
80
T ERETEGThoomn
79
£ EECURT ys0mm
78
76.8 o o) A
7.7]  END OF BOREHOLE
x7.x7: Numbers sefer to ‘5% {%) STRAIN AT FAILURE



@ Ministry of Foundation Design

Transportation
Ontario 6 O
RECORD OF BOREHOLE No 136-12-3 10F 1 METRIC
W.P. __ 331-89-00 LOCATION WG 136-12; Ste. 12+886, O-5 26m Rt ORIGINATED BY K
DIST HWY ___ OEW BOREHOLE TYPE __Solid Stem COMPILED BY __K
DATUM _SEE TEXT DATE 94.08.16 & 94.08.15 CHECKED BY __TO
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = ﬁ RESISTANCE PLOT e TR oo - BEMARKS
0 ot x
5 a 'gg @ 20 40 60 80 100 ™ cowma %9 GA&Z
[ - i 1 1 i L w RAIN SIZE
2|e| w!| 2|a5| & [SHEAR STRENGTH kPa we | g
| ELEV | DESCRIPTI Ll g 21281 & P S— DISTRIBUTION
DEFTH SCRIPTION SIS 2] >15Z] & |o UNCONFINED X FIELD VANE " (%)
E z z 2o Q ® OUICK TRIAXIAL % LAB VANE | WATER CONTENT {%)
83.7] Ground Surface @ w 20 40 60 8O0 100 10 20 30 kN/m3 jer sA St CL
0.0 Het. mixture of Silt and Clay, 171/
o
some sand, trace gravel ,; 1 &8 12 Land o 17 65 18
{Glacial Till} 1 83
Very Stiff to Hard 21 s 78 X
K
82.2
1.5|  Shale
ss | 50 |r6mm| B2
Bedrock
Poor to Fair 8$ | 60 |/Omm 1
g8 | B0 {/Omm
30
55 | 50 |/omm
79
78
77.8 S5 50 H00mn]

6.3 END OF BOREMOLE

Borehole dry upon completion

20
3 3, Numbers refer to
X7%70 gpitivity 1545 (%) STRAIN AT FAILURE



Foundation Dasign

Ministry of
ﬁ Transportation
Ontario 6 "
RECORD OF BOREHOLE No 136-13-1 10F1 METRIC
W.P. __ 331-85-00 LOCATION WE 12613 Sta. 134085, 0.8 32m Lt ORIGINATED BY _IK
DIST__ 4 HWY ___CEW BOREHOLE TYPE _ Solid Stem COMPILED BY _IK
DATUM __SEE TEXT DATE 84.08.17 & 94.08.17 CHECKED BY __TO
DYNAMIC CONE PENETRATION .
SOIL. PROFILE SAMPLES £, - [ReSisTARGE Lot et e Mt b e | REMARKS
ale] 1 BlEE| 3| 2 o o wowo [& S = EE ) w
elglwl| 2|ek 5 [SHEAR STRENGTH kPa ne - ol £ | oRAw sk
L BESCRIFTION e | & gl22| £ o DISTRIBUTION
2|3 F | >|88| £ |o UNCONFINED % FIELD VANE _ " 1%]
E 2 |20 & | cuick TRIAXIAL X LAB VANE | WATER CONTENT (%)
282.5) Ground Surface ° 1= 20 40 60 80 100 10 20 30 jkNm® JoR SA StcL
X Topsoil e
YR i = lss | o |
0.3 Het, mixture of Sift and Clay, W 82
some sand, trace gravel / /
, f;'/ 28620 g
(Glacial T} ’/
: A 81
Vary $tift to Hard //’/ 2]ss |13
. 1A %
1
Brown :/; "
’5,’» o el e Ll & | 0 10 48 41
19
1 /; 6|85 | a2
1 79
'Y
i
78.3 6 |ss|a o
4,30  Shale 5":“% 7a
Bedrock X
Poor o Fair %:‘"% 77
78.3 E=7 T 5 150 100me]
6.2]  END OF BOREMOLE
Borehole dry upon completion

4 ,,9. Numbers refer to

20
XTXTE ensitivity 1595 o) STRAIN AT FAILURE



Ministry of tion Dosi
Transponation Foundation Design

Ontario 62
RECORD OF BOREHOLE No 136-13-2 10F1 METRIC
W.P. ___331-89-00 LOCATION WE 138-13; Ste. 134+085,_0-5 3m Lt _ ORIGINATED BY K
DIST HWY __ gew BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08.12 & 94.08.12 CHECKED BY ___ 10
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES = m g RESISTANCE PLOT - oo - REMARKS
MOHETURE b L
5| & RS2 | 2 @ @ wwo | G 2B A
@ld| w! 3|oE| 8 [SHEAR STRENGTH kPa we v ol I
ELEV - | = =iz2l £ e Qe DISTRIBUTION
DEPTH DESCRIFTION Y151 21 5|58] & ]|o uNconsiNED X FIELD VANE %)
El= L1201 2 e ouick TRIAXIAL X LAB VANE | WATER CONTENT (%} ¥
@ e ] 20 40 60 B0 100 10 20 30 kN2 lor 8A & e

B83.7] Ground Surface
0.0 Silty Sand {Fill), some gravel, )

compact 1 85 9
Brown 83
g2.6 |
1.1 Het. mixture of Siit and Clay, /; 2188113
some gand, trace gravel : L X
82
1] \ °
{Glacial Till} 14 3} ss | 17
%
Very Stiff to Hard ’;’ L
ery Stiff to Har
Wil alss| 20 1 .
// | 1 \
1 \
1 | ss | 2 .
80O 4 22 56 19
L]
6} 85 39
I
79.0 79
4.7 Shale S5 [ 70 y38mm
Bedrock
78
Poor to Fair
SS 1100 ¥76mm
77
TS | 100"} 76mm
76.2

7.6 END OF BOREHOLE

Borehole dry upon completion

x 3, 53, Numbers refer to

il
Sensitivity 1585 (%) STRAIN AT FAILURE



%T.ii:'mﬁm ~ Foundation Design’
Qntario 63
RECORD OF BOREHOLE No 136-13-3 10F 1 METRIC
W.P, __ 331-83.00 LOCATION WE 136-1%; Ste, 1a+og§.'o-s 47m Rt ORIGINATED BY K :
DIST HWY ___oew BOREHOLE TYPE _ Solid Stem COMPILED BY __ K
DATUM _SEE TEXT DATE 94.08.18 & 94.08.18 CHECKED BY ___T0
: BYNAMIC CONE PENETRATION -
S0IL PROFILE SAMPLES - ﬁm § [RedaM NPT = T I REMARKS
o wi<z]| 8 o 40 60 80 100 | ween | EB %
ole Bi2] 2 R T i A w  w | 52 | crawsee
BLEV Eld| w| 2|25]| & [SHEAR STRENGTH kPs g L oiETRIBUTION |
DEPTH DESCRIFTION 2121 £ | 5|38| & [o unconemen x FiELD vaNe : ‘ %)
E1% z g9 g ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) ,
87.8| Ground Surfsce i 20 40 80 8O 100 10 20 30 xh/m3 Jor SA St €L
0.0 Het, mixture of Silt and Clay, iz
some sand, trace gravel ,;x 188 4
A
]
5
N 'ed 82
{Glacial Tifl} ’ ;; ; 5| s 4 °
/ ' .
Very Stiff to Hard fj; g
:51 3lss] 18 81
f
e
/
Bown A4 4| ss | B0 o
Grey | [P 80
gl
79.8 A
3.3]  Shal E= 5 | 85 | 60 f50rm
Bedrock ”
6 | 85 | 50 f135mn]
Poor 1o Fair
78
= 77
T eE TTEG Y 75mim
76.2
6.7]  END OF BOREMOLE

%3 w Numbets refer to

o
Sensitivity 585 (06) STRAIN AT FAILURE



Ministry of ; H
Transportation Foundation Dasign

Ontaric 64
RECORD OF BOREHOLE No 136-14-1 10F 1 METRIC
W.P. __ 331.89-00 LOCATION WC 136-14; Sta. 13+278, 0-5 30m_Lt. ORIGINATED BY K
DIST HWY QEW BOREHOLE TYPE __Solid Stem COMPILED BY K
DATUM _SEE TEXT DATE 94.08.16 & 94,0818 CHECKED BY __ To
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES [ % |RESISTANCE PLOT — - REMARKS
Woen < AT LD
=21 G - Mot wt ] B X &
'6 o o EQ g ZP 4.0 GP BP 1?0 conTEnT % o GRAIN SI2E
E|%| w| 2 ]aE] & [SHEAR STRENGTH kPa wp ” L 2
ELEV DESCRIFTION | x{z28] £ @it DISTRIBUTION
DEPTH SISl | »]38| & |o UNCONFINED 3 FIELD VANE ’ %)
g z z go § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
82.6| Ground Surtace w 20 40 60 80 100 10 20 30 kN/m? JoR 5A 81 CL
g BT\ Topsoil %
o ——\ apaao / / ; 3 a8 a o
: Het, mixture of Silt and Clay, //‘ LA 42
some sand, trace gravel 1
] 2 ss | 28
{Glacial THl) A
19% 81
Very Stiff to Hard 1 3 | 88 | 37 )
1
g%
Brown A
i{a]ss |13 80
;/
¢ § | ss | 12 S L ]
; 7 1 10 55 34
; 6188 |12
9
1% 78
;/
1/
11
1 77
L4
7185 | 38 o
75.9 76
67| END OF BOREHOLE
Borehole dry upon completion
3 3. Numbers refer 1o 15205
XTXT ganmitivity ®5 (%) STRAIN AT FAILURE



6 Ministry of
Transportation

Foundation Desigri

Ontarie . 65
RECORD OF BOREHOLE No 136-14-2 10F1 METRIC
W.P. ___531-89-00 LOCATION WE 1238 14: Sta. 134278, 0-8 3m Lt. ORIGINATED BY K
pIST HWY ___QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __IK
DATUM _ SEE TEXT BATE $4.08.13 & 94.08.13 CHECKED BY ___To
DYNAMI E PENETRATION
SOl PROFILE SAMPLES 5, Y [ETNANIC CON oiTE; ' e B | & | REMARKS
e olg2] & 20 40 60 80 W0 | mee W] 3D &
9le 12| = U I e A wp M wi| 38 | orawsize
i8]l w| 2 |oE| & [SHEARSTRENGTH kPs
ELEV. DESCRIPTION bl 3 {85 2 D _—) DISTRIBUTION
SEFTH ! ZElr | 5|I5Z| 5 |o UNCONFINED % FIELD VANE 4 %)
: é z b %“’ @ ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%]
83.7| Ground Surfsce - 20 40 80 80 100 10 20 30 fuwm3 Jar SA 81 CL
““'8839“"\1 00mm Asphalt
e Mixture of Send, Silt and Gravel 1188 b " /
(Fill}, lovse, brown 83
82.6 %
1.1 Het, mixture of Silt and Clay, ik 85 | 08 ©
same sahd, trace gravel :y; 62
1
4
{Gracial i) V4385 |1 ~N
7 N
f .
Very Stiff to Hard 1%
ry Stiff to Har :/ j alss | 2 81 oy -
Brown rﬁ’
g
/}f 5| ss |
14 // ' BO
1 /’
e |ss| 8 "
195
f/" 78
//"
,/ 47|88 7 .
9%
igv ,
1g% 78
g%
w//
4’ g | 85 | 130 & "
195 5 56 34 B
L V] 77
%
/
LY M
,j slss|a o
76.1
7.6]  END OF BOREHOLE
Borehole dry upon sompletion
x2,53; Jumbers veferto "‘% (%) STRAIN AT FALURE

Sensitivity



g Ministry of
Transportation

Ontario

Foundation Design

66

W.P.
DIST

331-89-00

4 HWY QEW

DATUM _ SEE TEXT

RECORD OF BOREHOLE No 136-14-3 10F1

LOCATION WC 136-14; Sta, 134278, O-S 34m Rt

BOREHOLE TYPE _ Solid Stem
94.08.16 & 94.08.16

METRIC

ORIGINATED BY K

COMPILED BY _ 1K
CHECKED BY 10

DYNAMIC CONE PENETRATION

Borehola dry upon completion

SOl PROFILE SAMPLES x ‘é" RESISTANCE PLOT-;}.._____ — - REMARKS
="} S PLASTIC MOSTUE vam |,
51 g lg8] @ o 8 100 |* s | 5B | &
b4 ) N 1 x w w AIN SIZE
ELEV =l8)y| 3|o5| & [crEaRsTRENGTHKP T 2 DISTRIBUTION
SEFTH DESCRIPTION Y121 2] 3|32 & |o unconrineD s FiELD vaNE (%)
A b gu Z |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
83.0| Ground Surfsce Y 60 80 100 10 20 30 GR SA Sl CL
. Topsoil Eaind -
82:9 _Topsoi o | s | 10 .
0.3|  Hat. mixture of Siit and Clay, 1%
some sand, trace gravel ,/ 1
»;: ss | 27 82
{Glacial Till} : 1.
g% o
Vary Stiff to Hard A ss | M
; LA a1
A
1A
19% s5 | 25
1A
L/ 80
1/
N S5 | 15 Y
,/
’;' ¥
H // 85 | 12 ® °
1
/
%
192 7%
19%
195
9%
195
157 77
1A
A ss | 45 o
76.3
6.7 END OF BOREHOLE

Numbers refer to
Senaitivity

20
1595 (%) STRAIN AT FAILURE



Ministry of . )
a Tr:‘r::przrrufian Foundation Design
Ontario 67

RECORD OF BOREHOLE No 136-15-1 10F1 METRIC
W.E, 3318500 LOCATION WE 136-15; Ste. 154499, 0-8 23m Lt, ORIGINATED BY K
DIST HWY ___GEW BOREHOLE TYPE _ Solid Stemn COMPILED BY __ K
DATUM _SEE TEXT DATE 94.08.16 & 94.08.18 CHECKED BY ___T0
BYNAMIC CONE PENETRATION ; ,
SOIL PROFILE sampies e | 4 [ResisTARCE PLoT wim ool v | REMaRKs
AT
5], 2 £8 3 0 40 6 80 100 |W e %5, arar e
£LEv 8| w| 2|c5| & [SHEARSTRENGTH kPa e "',, w| v DISTRIBUTION
pEFTH DESCRIFTION 1512 | >|38] & |o unconrmen s riewo vane , %)
' e 2 %0 g ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) | ¥
82,81 Ground Surface w 20 40 80 80 100 10 20 30 funim® jGR SA $I €L
"‘*3‘959--\Topsoil / ,; i ss ! o
0.1 Het. mixture of Siit and Clay, : /; 82
scme sand, trace gravel ,j
1A
d // 2 85 32 o
{Glacial Ti) :/,
fe% 81
Very Stiff to Hard ,;; 3088 | 2
195
gown [P
Grey ,5; a]ss | o )
195
g%
Al 8} 88 | 11 .
f /
1 79
194 ,
1K s | 1 m— )
:j/ s @ 0 14 51 38
144 78 :
185
g%
//»’
495
157 77
idg
4%
f»/’
1A 47 8 | M o
76.9 A 76
6.7] END OF BOREHOLE

Borshols dry upen completion

a

.Xaz

Numbers refer 1o
Banaitivity

fo
5 (%) STRAIN AT FAILURE



@ Minintry of Foundation Design

Transportation
Ontario 68
RECORD OF BOREHOLE No 136-15-2 10F1 METRIC
W.P. __331-88.00 LOCATION WC 136-15; Sta. 134499, O-S 3m Lt. ORIGINATED BY 1K
DIST__ 4 HWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __IK
DATUM _SEE TEXT DATE 94.08.12 & 94.08.12 CHECKED BY __ JTO
DYNAMIC CONE DENE TRATION
SOIL PROFILE SAMPLES ém § IRESiSTANCE P'-OT-;E'_.__ wage MU e | b REMARKS
e 2|58 ? 2 4 60 80 100 ™ cme ") Z8 | &stze
— L 1 1 1 J D A'N
2lu| w| 2 |a5| 8 [SHEARSTRENGTH kPa “P o plJ E:
ELEV DESCRIPTION - |2 =|28| £ ey DISTRIBUTION
[BEFTH Y131 £ | »|53] & |0 UNCONFINED % FIELD VANE (%)
g z z %0 é ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) ¥
£83.6] Ground Surface w 20 40 60 80 100 10 20 30 xW/m3 |Gr sA s1 CL
"'8‘959‘_\50mm Asphait b
21— Mixture of Sand and Gravel (Fill). 7 R Rl 63 / g
832 \ ;i / 1%
trace silt, compact AV
05 2%
Het. mixture of Silt and Clay, /L/ 121 ss 5
some sand, trace gravel ,; 11 o
A 2 N
{Glacis! Till //: 3|85 | 21 o
g f 18.8
Very Stiff to Hard ’ /: 81 -
A4 |ss | & S
’/ LA \
Brown 1A \
Ggrey 1A, N
A 65| 88 | 22 80 ]
i1, i
11
N6 | ss |15
4%
¢/ 79
9%
; 7{s8s| 8 b
/]
17
150 78
g%
/5/
tg%
A1e|ss |2y Lt D
1 /; 77 3 25 54 18
Y
/
/1
Y]9|ss| 2 o
76.0 ] 75

7.8 END OF BOREHOLE

Borehole dry upon completion

n
2 ,,3  Numbers refer to
XX gansitivity 545 (o) STRAIN AT FAILURE



Foundstion Design ’

6 Ministry of
Transportation
Ontario éq
RECORD OF BOREHOLE No 136-15-3 1 0F1 METRIC
w.P. 331-88-00 LOCATION We 156-15: Ste, 134499, 0-8 21m Rt ORIGINATED BY K
DIST HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __ K
DATUM _ SEE TEXT DATE 94.08,15 & 94.08.16 CHECKED BY L)
BYNAMIC CONE PENETRATION
- $0IL. PROFILE SAMPLES g " g Igggm'rmcg PLOT ——re YT we| % HEMARKS
- w|<2] & 0 40 60 80 100 | wil 5@ &
Ol g 3 Q P 1 L f ) 1 wp w wp = E GRAIN SIZE
ELEV =l8| g | 2|25| g [GHEARSTRENGTH ke PN " DISTRIBUTION
[GEPTH DESCRIPTION 5 Zl x| 51521 & |o UNCONPINED 3¢ FIELD VANE 1 1%
ElZ B gv Z |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) \
82.5] Ground Surface . i 20 40 60 80 100 10 20 0 xN/im3 {6R SA & CL
g o il
041 *\Tapwl / ,; :’ 11 88 7 o
" Het. misture of Silt snd Clay, : LA 82
wome sand, trace gravel ,;
k /; 218836
{Glacisl Till) A,
: ge 81
Very SHff to Hard ;;; 3)ss| 28
g5
4%
:jf 4|ss| 2 8o
/
]
Brown /jj
Grey o’ 6|85} 14
: A 75
/::’
' ,:: 61os| 23 &
1/
A 78
144
a7
4
1g% .
fe
»// 77
1qY )
195
fj’
14%
A7 | ss | 48 b
75.8 A A
6.7]  END OF BOREHOLE

Borehale dry upon completion

3 %, Numbers refer to
XX ganaitivity

Fa]
, 1595 (%) STRAIN AT FAILURE



a Ministry of Foundation Dasign

Transportation
Ontario 70
RECORD OF BOREHOLE No 136-16-1 10F1 METRIC
W.P. __ 331.89.00 LOCATION WC 136-15; Sta. 134817, 0-5 27m L1 ORIGINATED BY K
DIST HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __IKK
DATUM _ SEE TEXT DATE $4.08.18 & 94.08.18 CHECKED BY __10
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES y
g wl 2 RESISTANCE PLOT = ore 2] REMARKS
51, el|s5| @ 20 40 60 80 100 ™ e TP 2B K
— 1 L 1 J. 1 w ‘Z
alel w| 3|ak]| & [|SHEAR STRENGTH kPa we W3 B E
ELEV DESCRIFTION |2 x|z = ———— DISTRIBUTION
DEFTH| S|S| & | > |3&| X |O UNCONFINED  x FIELD VANE %)
£z z € o g ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%} ¥
23,4 Ground Surface @ 20 40 60 80 100 10 20 30 lewm3 JoR SA 81 CL
| s8.8 Topsoil
o.2] N\ / 188 | 7 83
Mixture of Sand, Silt snd Gravel
{Filf}, laose
2{ss| 6 o
82,0 a2
1.4 Hat, mixture of Sit and Clay, !
some sand, trace gravel ; 1 3| 85 8
{Glaciat Till) 4 //
Very Stiff to Hard // 81
Srey / 4)ss| a7 @ ® 2 17 49 33
5{ss | 68 20
/
79.2 d
4.2 Shale 79
Bedrock
Foor to Fair 78
77.2

6.3 END OF BOREHOLE

20
2 .3, Numbers refer to
xTXT Serwitivity 15'%'5 {%] STRAIN AT FAILURE



ﬂ Minigtry of Foundation Design

Trangportation . ,
Ontaric : ) 7]
- RECORD OF BOREHOLE No 136-16-2 10F1 METRIC
W.P. __ 331.89-00 LOCGATION WC 136-16; Ste. 134817, 08 3m Lt. ORIGINATED BY K
DIST HWY __ OEW BOREHOLE TYPE _Solid Stam, Cons Teat , COMPILED BY K
DATUM _SEE TEXT DATE 94.08.12 & 94.08.12 CHECKED BY ___ 10
BYNAMIC CONE PENETRATION :
SOIL PROFILE saMPLES |o | [ReSISTANCE PLOT T B e
b o |28 8 20 40 60 80 100 [ came ™| 3O & -
R B = BE z Y : 2 . 4 wp w wy 3g GRAIN SIZE
ELEV Z18| ¢ | 3185 ]| 8 [SHEARSTRENGTH kPa > DISTRIBUTION
DESCRIFTION S1Z21 2| 51532 & |o unconrmep  x FIELD VANE 5 (%)
El= z %v & |® quick TRIAXIAL x LAB VANE | WATER CONTENT (%)
84.7] Ground Surface w 0 40 60 80 100 1 2 30 kN/m? [GR SA 1 CL
0.0 Mixture of Sand, Silt and Gravel & X
1188|119 \ o
o) , 84
Lavse to Compact 2|ss |10
a1
slss| 8 bt 5
Ki 42 45 13 ©
82.2
2.8 Het. mixturs of Sit and Clay, 24 g Rl I 82
bd% N
some sand, trace gravel // A \
] s | ss | 50 ] °
{Glacial Till ¢ ——
] // " 81 —n
Very Stiff to Hard ,ﬁ % m:mm m
Gre 1 47 %
v ,; TS TR i a0 2
)
%
ige
. //
1 /’ 79
78.7 e
6.1]  Shale o g LSS T6G §omm
Bedrock = , 78
Poer to Fair %::—-E
SEE mommcammio ol B -
765 =

8.2 END OF BOREHOLE

3 ., 8 Numbers refer to | 2 :
X2 X oy SRS (%) STRAIN AT FAILURE



Ministry of
Transportation

Foundation Design

QOntario 7 2
RECORD OF BOREHOLE No 136-16-3 10F1 METRIC
W.P. __ 331-89-00 LOCATION WC 136-16; Sta. 134817, 0-S 29m Rt. ORIGINATED BY UK
DIST HWY __ QEW BOREHOLE TYPE _Solid Stem ' COMPILED BY _ K
DATUM __SEE TEXT DATE 94.08.16 & 94.08.16 CHECKED BY ___T0
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = ‘é RESISTANCE PLOT-«?...,,’_.___ T o . REMARKS
=21 0 v woane NEC B T &
51 21%g| @ 20 4 80 8 1% i 28 | oram sz
28| w| 3 |oE| & [SHEARSTRENGTH kPa . e g DISTRIBUTION
ELEV DESCRIPTION 18l 2| 2128] &
EPTH < =1 >|5 % | O UNCONFINED % FIELD VANE
- =2 . 2@l = 5 {%)
E1e z|290] & |® Quick TRIAXIAL X LAB VANE WATER CONTENT (%)}
83.2] Ground Surface © w 20 40 60 80 100 10 20 30 «N/m? |oR 3A 1 cL
B9\ Topseil
o1 I e 1]ss| s 83
) Silty Sand (Fill), some gravel
Loose
Brown 21 58 7 82 q
81.7
1.5 Het. mixture of Silt and Clay, AV
some sand, trace gravel ss | 2 =
(Glacial Till) 81
Very 5tiff to Hard
’ ss | 60 o
Brown
79.9 ss o 80
33|  Shale 100 £250mn
Bedrock 55 T30 {/0mm
79
Poor to Fair
78
77.1 g‘“““g EO_}e0mm o
6.2]  END OF BOREMOLE
b f 2
8.3 Numbermvefert® 1585 (o) STRAIN AT FAILURE

Sensitivity
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- REGIGN AL “MEnC
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L T | r | | st B 2 il

| 1 i BH 185-40-2 | ! | |

i ! i i t I i I

i i i i I i i i
~~~~~~~~~~~~ o e e e e e e b}

t i i [ I i i i

‘ | | ;N i I BH135-40-3 5

i BH 135-40-1 | { . i : 40 i
____________ e L b ___-___?_________.__..___._._....__._‘N,_,.___i____.__..-__.__._l

' N ' ! ' '2 Mixtlire of Sand, ' H

! i l I Siit fand ‘Gravel v B !

i ~ 4 [ i 2% Fi ) 18 1 1

P12 i i 0 {Fil ; | !
""""""""""" B e e | - e e e m e Rt s B ittt eenbabeniiss s - S : Sty ittt |

! 37 Het! mixture ' ! 26 ] 19 Het. mixture |

21 of 5ilt and t P29 | 20 ot Silt and |
____________ 110 M  clef some V1 3add 4 L9t Ml Koy, somse_ |

E 13 sand, trace ! ' Het.! mixture ; 24 isand, trace !

|22 grapel (Glacial | s of $ilt and 34 igravel (Glacial |

! Tilty ! | 37 Clay, some ITiln) !
____________ 5 |2 T Y s S Y 1Y PR 1 21~ S S ¢ I I |

| ; : E gravel (Glaclal : 30 Sl H

P 351 i 1 | 49k D, ! % i
———————————— e et e e e e |

] } 1 3 | 1 1

I 3 1 t I 1 1

t ] I 1 I 1 1

E H 1 E 1 1 1
| U, e - | U S Sy e ————— U, |

8m 4 0 8m Hor.
4m 2 0 4m Veri.
Job No.: Dwg. No.:
WP 331-89-00 3318900-E WAL ocques
40 - o |
wcC 135-40 ¢ PROFILE STATION 31+688 Dote: Dwne by: Yy Whitford
94/09/06 TA TO

30068 L8C




é o | EXISTING GRADE - BH®BS-42 e PROPOSED GRADE ]
} BH 135-411 N\ [ ! ; )
oo £ T S T RN 3 ;
] / | ; S |
e} S b sz Mixture_of Sond, __ |
r oo I T St ardd Gravel r ]
1 N* | 1 { 129 GON t i 7 i
1 2 3 I ¥ 125 K i 3 ] % H .
t ] 4 I i ime [ | I I ] Het. mixiure of
- i I e IPTY 7 I e - H 7 Silt and Clay,
3z P Het. mixfure of ' log Het. nbixture of ! b 7 some sand,
27 P SHt and [Clay, L 133 St aid Clay, L H ] i trace gravel
F - A~~~ semTe watd, T i =TT - seme sand, T pemm e L-——-32-F}--~- (Glacial Til}
22 L) frace grg-vet H d trace pravel ! [ ﬁ
24 ;; (Glacial Tilt) | ] (G}qciqlt Til) ! E 7
oo e e -~ - g R ng'h'f' “““““ A e o T 4 I
| s i ] ! { H | 50/ H | Shale Badrock
i 19 K E . L L proomm= 4
8m 4 G 8m Hor.
im 2 6 4m Verh
_ Job X3 Dwg. No: -
we 135-41 PROFILE STATION 324102 WP o0 Sl facques
- - + -
¢ Date: Dwn. by: Appd.: Whitford
94/09/06 TA . TO

A006R1CE



EXISTING GRADE PROPOSED GRADE

—-40 -30 -20 -10 20 30 40
[ e ToUTme e e it Ity S T~ T T e |
1 i ! i ! L]
1 t T 3 : :
i ! BH 136-0111 | { |
e e e e e e e B el SE e e T e T L e T B e TR -~
i H I t i i
1 § 3 1 | I
1 H 1 E L t
1 i I |4 3
pommssmsmmasg N g, : i
: ) ] t i j
; ! — 3 l | z
i' ------------ T ————— L S r ‘E—-g' and Sand. trace Hy }r _f
H ) o 1 i 33 ciay {FHi N i i
H I 1 I x| Y ( ! ) i P 3
i I 13 I i 45 i 9 i i
i L 7 e ey +-89-f---- - Ammmem e BN/ E—— T BE— .
] i 35 iH?f.S.:Tm!udra I i 69 ] 26 Het., mixiure i
i | 63 Lotar samS ;35 ; 77/225mmi of Silt ond |
L e b __Clay, some ., = _______ b b Het. _mixture 777 <777 el cla P i
i T 68-1 sond, froce r T # k! * ¥r-Som n
i ] 26 vel (Glacial! ! of SiHt 1and 54 sand, frace !
1 E A t 49 Pl Ciay, sbme "1l gravel (Glacial !
o S S i A b i____flsond, frace __ I 7! BOLALLL N S J
i' T 1 i i gravel {Glacial H i i
| L 2 : seld Ty L i :
£ I ~ ] ] i / 1 t
S — B U e et i e - — e e e e ———— e Uy e e e — -
8m 4 c 8m Hor.
4m 2 o 4m Vert.
Job No.: Dwg. No.:
WC 136-01 PROFILE STATION 10+419 WP 93189 0 3018900°G jacques O
- - +
3 Date: Dwn. by: Appd.: Whitford
94/09/06 TA TO

DO06FLLT




EXISTING GRADE PROPCSED GRADE

-~ 40 -30 -20 . -10 4] 10 40
B85 S S SN P e o e e e e N M
i E BH%SS-OZ—-Z
83 Lo ool Lo S -
H L . E‘rf’ r
— ' H
E | » =7 ] {
81 Lo L — _— ~.lg i Mixture t9§-§99§ _____ |
P U TAH T Het. mixture gf Si sz [ >t and Gravel 150 [l Het. misture of Sitt |
t f a4 [ and Clay, some sand, 134 & (Fiy - t 135 | and Cloy, some sand, ;
y £ I I 3a-f-—Jtroce gravel. | 131 - - 145 14 froce grhvel, ________ 4
H (Glacial Till) 143 ¢ 33 4§ (Glacial %'E;{F} ¢
i e 142 { 38 | i i
: } ! i Het. mikture of Sift ! l )
L ? ““““““““ J{ """"""""""" o f““’ "ﬁ'ﬁ‘&‘ﬂ%ﬁf“s‘d’n‘ié‘§&ﬁa"f""‘ 7; Dl T ‘‘‘‘‘‘‘‘‘‘‘ 4{
] trace gfavel ¢
E E i iso 4 (Glaciali Ti) 27 % 1 E
75 e T 22-#h - e ittt e 3o - R e 7 R o 5
1 - ] ] i - he ¥ E ] 3
] ] 1 H 1 ]
I ] I ] I 3
b 2- 2 o JUR S SRS SR O I e J
8m 4 2} 8m Hor.
4m 2 0 4m Vert,
Job No.: Dwg. No.: -
. - WP 331-89-00 3318900-H jacques ~
WC 136-02 - § PROFILE STATION 10+622 Tator Y Aond: Whitford N
94/09/06 | TA TO

HOOBE LT



EXISTING GRADE PROPOSED GRADE

—40 -30 -20 -10 0 10 20 30 40
7 e T byt bttt At | nAatenhabath e b Tnstenienienlly Sentiasientennshasiniany subb e B 2 =%
| BH 136-0|$-% i BiH 136-03-2 | BH ‘:36 03-3 E E
| T ] ] |
T ‘i ~~~~~~~~ _E ———————— \”——IL ~~~~~~~~~~~~ J;"?f’ __________ _{““"“—"‘;}TE- ———————— P _E
i 5 ! s Mixture! of Sand, 4 ;
____________ RS | - S ST - i o S S
) 13 I Het. mixture of Silt 136 (Fi) 5 361 Het. mitture of Silt |
' 32 E and Clay, seme sand, 145 ; 45| and cmb. soma sond, |
____________ L_____ 28K 1 __trgsg_grump_-_w--__-__j.f_’f_’*,________ *__wm______S_Q;._ i __ trace ghavel. _______ 1
| 2SR (Glacial Tl 156 Het. mixture of 31 (Glacial ;?lil) H
d 28 | { 130 Sit ond Clay, 29| | i
____________ b A i _ W somesond W
1 ! I :28 trace gfrqvek : ! ’
i t { i i (G ccaal; THI) : ! '
1 30 I 1 i I C a7 i i
———————————— N
i i i 133 i i i i
t 1 1 i s 1 i ] E
{ 1 3 1 1 E i ]
H 1 t 1 1 [ | i
~~~~~~~~~~~~ o e e e e e e e e e e e ey
i H i H 1 ] 1 1
] i ] i t i I 1
¥ i I H I ] I 1
L i I i 1 f 1 1
e i e - e T e st o e e e L S —— U SO U U e —————— | U A |
8m 4 e 8m Hor.
4m 2 G 4m Vert,
Jeb No.: Dwg. No.:
WC 136-03 PROFILE STATION 10+825 WP 3980 3918900 “‘" jacques o
-03 - +
& Date: Dwn. by: Appd.: Whitford
04/09/06 TA TO

I0oegLes



EXISTING GRADE PROPOSED GRADE

—40 -30 -20 20 3Q 40
85 .. — e - e e e S -
BH 336—04-%1 | BI—f 136-04-3 | |
O \ ___i_ _____________ | S E E
t Sand chd {
_____________ 17 _._?ff‘:i‘_?f‘f‘},-,____m !
27
i Het. mixiure *of Si 122 Het. mixture of 26 Het. mixture of Silt
| and Clay, some sand, %g 7] Silt and Clay, 38 and C!E;, some sand, |
798 . — - ég_ i _ | _troce_gravel, ... .. ... iﬁﬁ‘:““is‘,%%:"‘g‘?a;; - 14/225mm . _trace ghavel, .|
: 1 {Glacial Tili) ! i 144 [ Glacial! Tilt
! 43 ¥ ! (Glacla E)i 148 Wi (Glacial] Ti)) 42 1 ( acmi i )
77 L. S S 7, I e e . S PR /| b H
E 4 i 134 | ] . ¢ % i
1 20 1 . { . 7 { é n’ i |
75 L [ 4 [ [ 136 it ¢ L A o/ | 1
v H . v H - H 275mm H H
I I 1 ] ] ] I I [
I I I ¢ ¥ H I 3 E-
73 1 o T N ot - e R | S A
Bm 4 g 8m Hor.
4m 2 o 4m Vaert,
Job No.: Dwg. No.:
WC 136-04 PROFILE STATION 11+101 W ovee 0 3318900~ jocques G
136-04 - ¢ * Date: Dwn. by: Appd.: Whitford
94/09/06 TA : TO

rO06R LT



EXISTING GRADE

PROPOSED GRADE

—40 -30 =20 0 10 20 3G 40
87 F e T e e e Inniee T B 20 e Dt e | ST T e T e e e e £l
i | i ] ! 1 ; ;

; ! BH 136-05-1 BH 136-05-2 ' 8H 136-05-3 ! '

85 4 i I TSR S O —— A b e R — .
: I i 1 ! ! I i

! t ; I ] I i i

: ; ; : : or ' E
e ST —— = S :

i i,
o E E - {:/’f ;fz some slcnd, T2; ¢7/ i E
___________________ L e e LA B brace AR e 2B e

3 ? A7 i 134 grgve;d:gy 34? ] Het. mixfure of K

| | 50 11 | 132 % 50 {] Silt and Koy, i

79 b o 47 WA | ftrace gravel, ! 128 [l Het. migture of 46| 4 some sand, = _ !
" i LN 52 ~Sitand Clay, 327 A "Vraca gravel 1

i E 24 I 137 some shnd, i (Glacial 'éili) i

77 ! E : ; trace g{'cwe! ; E !

______________________ JE - e A

] H /I 128 ol Ti 1 i 1

' ! ! ! (Glacial! Til1) 321 ¥ : {

1 | 33 142 ! i i {

75 b Fo e o o o e e e +=-=---- B B it po——— e B .|
f ! i i ; ; ! t

i i I i ; i ; [

I i i i i ! i {

73 . S . . O I R S 4

8m 4 8m Hor.
4m z2 4m Vert.
Job No.: Dwg. No.:
' WP 331-89-00 3318900-K WAL Jocques
C 136- - ROFILE STATION 11+262 |
WC 136-05- ¢ P E Date: Dwn. by: Appd.: Whitford
94/09/06 TA TO

HODERLLL




EXISTING GRADE

PROPOSED GRADE

- 40 ~-30 -20 G 10 20 30 40
87 r=- —_— b 2ttt et e Ittt S T T T e e e e e Satbeienteny nhitn e e s e e e s e -1
| | | i | ] :
H H ] 3 -l
o i BH136-06-1 BH®6-06-2 | / _ BH186-063 | |
| | | — | | |
- ¥ i 3 Yepgr ] |4
N
83 = o G- B R 2o i - PR o e
I I i H 1 Mixture {of Sand, ;
| i = 1o I} st ondl Gravel 2 B ! ,
BY b o & B S 20t (RiOY_ 4 r2s - —-——- S 4
| E gi /] Egg | | 31 Het. mixture of |
70 | L safl | ace aravel 140 b 7o/l Sit ang Glay |
A . 37 1 146 t 50/125mmY sBfie §agnd, i
i H 4 4 . trace gravel At
32 ! g
1 H ! Hat. mfgtura of t (Glaciah Til)
77 i ! 1 Silf and; Clay Loon S
f' """""""" % """"""" I '[ o some sénd, f T "
i i 1 4l frace grovel (13 4 A 1 t
75 | ! 31 151 4 (Glacial [Till) e L t
F"' — T - ¥ - - ?- +
] i I I S H
13 3 3 I ¥ H
1 ] I I L] H ¥
Y & I e, R R e e S 4
8m 4 0 8m Hor.
4m 2 ] 4m Verl.
Job No.: Dwg. No.
WC 136-06 - G PROFILE STATION 11+446 WS I~ v‘ jocaues = ¢
06 - ¢ * Date: Dwn. by: Appd.: Whitford S
94/09/06 TA TO




EXISTING GRADE

PROPOSED GRADE

~40 -30 -20 g 10 20 30 40
87 | b et ateshatashaleshatnd i Sttt i T T T T e T T T T e e [ i T o e 1
i i E | 1 i i i
; | BH 136-07-1 BH 136-07-2 | BH 136-07-3 | |
85 . b P, V. O e e SR 4
1 | H [ t 1 I I
{ | 1 i | N { |
83 f— 5*\'?:::![1 f.mi— _________________ T __ B P —
! \/ . T10 Mixture lof Sand W §
| 1 3 ! 12 and Grqvel (Fili) 6! ! E
Bt Lo R 20 27 BN b 210 L 4
( ' 3 Y 134 B4 Ssit (Fil), sandy 52, Het. mijture of St !
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FOUNDATION INVESTIGATION REPORT
for

Culvert Replacement

W.P, 331-89-00
Queen Elizabeth Way
Fifty Road to Casablanca Boulevard
Stoney Creek and Grimsby

and

W.P. 333-89-00
Queen Elizabeth Way
Jordan Road
St. Catherines

1.0 INTRODUCTION

This report presents the results of a foundation investigation carried out at twenty (20) proposed
culvert replacement sites in the City of Stoney Creek, Town of Grimsby and City of St.
Catherines, Ontario. The investigation was carried out in accordance with our proposal dated
94/08/06. Authorization to carry out the work was provided by the Foundation Design Section,
Ministry of Transportation, Ontario (MTO).

This report contains factual information together with discussion and recommendations pertaining
to the subsurface conditions.

2.0 SITE DESCRIPTION AND GEOLOGY

Eighteen (18) culvert replacement sites are located along the Queen Elizabeth Way (QEW) from
Fifty Road in Stoney Creek to approximately 1 km east of Casablanca Boulevard in Grimsby.
A key plan illustrating the site location is provided as Figure 1 in Appendix 2. Two (2) culvert
replacement sites are located along the QEW at Jordan Road in St. Catherines. The terrain
surrounding the sites is generally flat and consists of mixed residential, agricultural and
industrial land uses. The existing ground surface generally slopes downward gently from south
to north, towards Lake Ontario.



At the time of the investigation, the QEW is a four-lane divided highway with gravel shoulders.
A North Service Road and South Service Road is located parallel to the QEW on the north and
south sides, respectively. Both the North and South Service Roads are two-lane paved roads

with gravel shoulders.

Drainage of the existing QEW is provided by highway ditches located on both the north and
south sides and in between the QEW and the two service roads. The 20 culverts investigated
during this study facilitate drainage of these ditches beneath the QEW towards the north into
Lake Ontario. At each culvert location beneath the QEW, there is an additional two separate
culverts constructed beneath the North Service Road and the South Service Road.

The 20 existing culverts beneath the QEW and the 40 existing culverts beneath the two service
roads consist of either a concrete box culvert or a Corrugated Steel Pipe (CSP) culvert.

Physiographically, the sites in Stoney Creek and Grimsby lie in the area known as the Halton
Till Plain, which consists of glacial till with clayey silt to silty clay size particles and little to
no cobbles and boulders. The sites in St. Catherines lie in the glacial Lake Iroquois stratified
sands and silts. Bedrock underlying the overburden consists of Ordovician shale of the
Queenston Formation throughout the study area.

3.0 PROCEDURE
3.1 Field Investigation

Prior to the onset of the drilling investigation, the necessary utility check clearances were
obtained by our site personnel. Traffic control for this project was provided by Barricade
Traffic Services Inc., who were coordinated by MTO.

The field work for this investigation was carried out between August 16 and 25, 1994. Three
(3) boreholes were put down at each of the twenty (20) culvert locations. The test locations are
indicated on Drawings 3318900-A to 3318900-D and 3338900-A and 3338900-B provided in
Appendix 2. One dynamic cone penetration test was also conducted at each culvert location.
Bedrock was proven by coring in NQ-size at two culvert locations (WC136-10 and WC136-11).

All boreholes were put down using either a track-mounted or truck-mounted power auger drill
suitably equipped for soil and bedrock sampling. Continuous flight solid stem augers and
NQ-sized rock coring techniques (where required) were employed during the course of the
investigation to advance the boreholes, The boreholes were put down to depths of about 4 m
to 5 m below the existing culvert founding levels, to total depths ranging from 6.1 m to 12.8 m.



The overburden soils encountered were sampled by means of a split spoon sampler during the
performance of Standard Penetration Tests (SPT) (ASTM D1586). Where soft to firm cohesive
soils were encountered, field vane tests were conducted at selected locations. Sampling was
generally conducted on a near continuous basis (intervals of 0.76 m) at the top 4.6 m of the
borehole. Below this depth, sampling was conducted in intervals of about 1.5 m.

All soil samples recovered together with bedrock core samples were stored in moisture-proof
bags or core boxes, and were returned to our Markham laboratory for detailed classification and

testing.

Water levels, where observed, were obtained in the open boreholes upon completion of the
drilling. All boreholes were backfilled with auger cuttings and sealed with a minimum 500 mm
thick bentonite layer at the ground surface. Boreholes put down at the median where the surface
consists of asphaltic concrete were surfaced with a minimum of 50 mm of cold mix asphait.

3.2 Survey

The borehole and cone penetration test locations and ground surface elevations were surveyed
by Jacques Whitford Environment Limited (JWEL) personnel after completion of the field work.
The elevations were referenced to existing culvert invert elevations shown on the site plans,
provided by MTO. These elevations are assumed to be referenced to the Geodetic datum. The
borehole and elevation data is summarized on Drawings 3318900-A to 3318900-D, and
3338900-A and 3338900-B in Appendix 2.

3.3 Laboratory Testing

To identify the properties of the samples collected during the field investigation, the following
laboratory tests were carried out on selected samples:

Detailed visual classification,

- Natural moisture content,

- Sieve and hydrometer analyses,
- Atterberg Limits determination,

- Natural unit weight determination.



4.0 RESULTS OF THE INVESTIGATION

The subsurface conditions observed in the boreholes are presented in detail on the Record of
Boreholes provided in Appendix 1. An Explanation of Terms Used in Report is also provided
in Appendix 1. Cross sections showing the soil profiles at each culvert location are provided
in Appendix 2. The laboratory test results are summarized in the Record of Boreholes and also
on Figures 1 to 8 in Appendix 1.

A brief discussion of the observed subsurface conditions is provided below. For the purpose of

presentation, this discussion is broken down into two sections. Specific details of the subsurface
materials at a particular culvert location should be obtained from the Record of Boreholes.

4.1 W.P. 331-89-00

4.1.1 Topsoil

Topsoil was encountered at the ground surface in most boreholes except the boreholes located
in the median of the QEW. The thickness of the topsoil ranges from 50 mm to 600 mm.

4.1.2 Asphaltic Concrete

Asphaltic concrete was encountered at the ground surface in Boreholes 135-41-2, 136-04-2, 136-
14-2 and 136-15-2 (QEW median locations). The thickness of the asphaltic concrete ranged
from 50 mm to 100 mm at the time of the investigation with an average thickness of about
75 mm,

4.1.3 Sand, Silt and Gravel (Fill) / Silt (Fill)

A loose to compact mixture of sand, silt and gravel (fill) layer was encountered at the ground
surface or underlying the asphaltic concrete in all QEW median boreholes. The thickness of the
fill layer ranged from 0.5 m to 2.6 m. The SPT conducted in this fill layer yielded N values
ranging from 6 to 20. In general, this material was observed to be compact. Based on visual
identification and laboratory tests, this fill can be classified as inorganic and cohesionless.



A compact silt (fill) with varying amounts of sand, clay and gravel was encountered underlying
the sand, silt and gravel (fill) mentioned above, in Boreholes 135-40-2, 136-01-2, 136-05-2,
136-07-2, and 136-12-2. The thickness of the fill layer ranged from 0.9 m to 1.5 m. The SPT
conducted in this fill layer yielded N values ranging from 9 to 25. The visual observations and
laboratory test results indicate that this material is cohesionless.

The results of laboratory testing carried out on selected samples of both fill material types are
provided on the Record of Boreholes, on Figures 5 and 7 in Appendix 1, and are summarized

below:

Moisture Content (%) 4-18 16 10
Grain Size .
% Gravel 0-42 4 18
% Sand 4-45 4 28
% Silt 13-76 4 43
% Clay 0-20 4 11
Liquid Limit (%) 24-39 3 30
Plastic Limit (%) 16-22 3 18
Plasticity Index (%) 7-17 3 12

4.1.4 Heterogeneous Mixture of Silt and Clay, some Sand, trace Gravel (Glacial Till)

A heterogeneous mixture of silt and clay, some sand, trace gravel (glacial till) was encountered
in all boreholes except Boreholes 136-10-2, 136-11-2, 136-12-1 and 136-12-2. The glacial till
was observed at the ground surface or it was underlying the fill or topsoil. Where present, the
glacial till surface was encountered at elevations ranging from EL 79.3 m to EL. 84.3 m (depths
of 0 m to 2.6 m).

The SPT conducted in the glacial till layer yielded N values ranging from 4 to over 100. All
boreholes were terminated within the glacial till deposit with the exception of Boreholes
135-41-3, 136-08-3 to 136-13-3, and 136-16-1 to 136-16-3, which encountered shale bedrock.



The results of laboratory testing on selected SPT samples of this till material are provided on
the Record of Boreholes, on Figures 1 to 4 and 8 in Appendix 1, and are summarized below:

Moisture Content (%) 4-37 184 14
Grain size
% Gravel 0-9 32 2
% Sand 10-56 32 18
% Silt and Clay 39-90 32 80
% Silt 34-73 32 55
% Clay 5-41 32 25
Liquid Limit (%) 23-39 31 32
Plastic Limit (%) 10-20 31 16°
Plasticity Index (%) 10-22 31 16

Based on the above testing and visual identification, this till material can generally be classified
as an inorganic, cohesive silt and clay of low to medium plasticity. Seams of cohesionless
materials, generally consisting of sands and gravels, are noted at random depths and locations
throughout the deposit. Grain size analysis of glacial till samples is limited to the maximum size
of the SPT sampling methods that were employed (38 mm). Cobbles and/or boulders can be
encountered in a glacial till deposit. Large cobbles or boulders were not detected in any of the
boreholes put down as part of this investigation.

Vane shear testing was not possible due to the stiffness of this material. Based on laboratory
observations and SPT correlations, the' till is typically in the very stiff to hard range.

4.1.5 Bedrock

Bedrock was encountered underlying the glacial till in Boreholes 135-41-3, 136-08-3 to
136-13-3, and 136-16-1 to 136-16-3, and sampled by coring in NQ-size in Boreholes 136-10-1
and 136-11-1. In the other boreholes, the bedrock could be penetrated by solid stem augers.
The bedrock surface at these locations was encountered between El. 75.0 m and El. 83.4 m
(depths of 0.2 m to 6.1 m). The bedrock is a reddish brown to grey, weathered to unweathered
shale of the Queenston Formation, The bedrock is of poor to good quality (RQD of the
unweathered shale ranging from 65% to 88%). Core recoveries varied between 97% and 100%.
The average RQD over 5.8 m of rock cored was 74 %, indicating an overall rock mass quality
of fair,



4.1.6 Groundwater

Groundwater was encountered in Boreholes 135-40-3, 136-02-3, 136-04-2, 136-05-3, 136-06-3,
136-11-3, 136-12-2, 136-13-3, 136-16-2 and 136-16-3 as noted on the Borehole Records.
Groundwater levels at these locations ranged between El. 75.1 m and El 81.3 m, or from 1.9 m
to 7.7 m below ground surface immediately prior to backfilling. Groundwater was not
encountered in other boreholes. Artesian conditions were not encountered in any of the
boreholes.

The groundwater levels noted on the Borehole Records were recorded immediately after drilling.
Due to the relatively low permeability of the overburden soils, these groundwater levels may not
represent the static water levels which would approximately correspond to an adjacent creek
level draining into Lake Ontario. Groundwater levels are subject to seasonal fluctuations.

4.2 W.P, 333-89-00
4.2.1 Topsoil

Topsoil was encountered at the ground surface in all boreholes except the boreholes located in
the median of the QEW. The thickness of the topsoil ranges from 100 mm to 300 mm.

4.2.2 Fill

A mixture of sand, silt and gravel (fill) layer was encountered at the ground surface in Boreholes
138-06-2 and 138-07-2. The thickness of the fill layer ranged from 0.2 m to 0.3 m. Based on
visual identification and laboratory tests, this fill can be classified as inorganic and cohesionless.

A silt (fill) with some sand and clay was observed in Boreholes 138-06-01, 139-06-02, and 138-
07-02. The thickness of the fill layer ranged from 3.0 m to 3.4 m. The SPT conducted in this
fill layer yielded N values ranging from 7 to 30, indicating a relative density of loose to
compact. Laboratory analysis carried out on a sample of the fill indicated a grain size
distribution of 0% gravel, 10% sand, 76% silt and 14% clay. The moisture content of the fill
ranged from 12% to 20% with an average of about 15%. Based on visual observation and
laboratory tests, this material can be classified as inorganic and cohesionless.



4.2.3 Silt

A silt with some sand and clay was encountered underlying the fill or topsoil in all boreholes
except Boreholes 138-07-2 and 138-07-3. Where present, the silt surface was encountered at
elevations ranging from El. 82.3 m to El. 85.5 m (depths of 0.3 m to 3.0 m).

The SPT conducted in the silt layer yielded N values ranging from 3 to 26, indicating a relative
density of loose to compact. Laboratory analyses carried out on a representative sample of the
silt indicated a grain size distribution of 0% gravel, 18% sand, 71% silt and 11% clay. The
moisture content of the silt ranged from 13% to 19%, with an average of about 17%. This
material is classified as cohesionless. Non-cohesive deposits such as this silt material are
susceptible to base disturbance or boiling if an unbalanced piezometric head is introduced during
construction.

4.2.4 Silt and Clay

A lacustrine deposit of silt and clay with some sand was encountered underlying the fill or silt
in the boreholes. The silty clay surface was encountered at elevations ranging from El. 79.2 m
to El. 84.0 m.

Field vane tests indicated shear strengths exceeding 120 kPa. Based on laboratory observations
and SPT correlations, the silt and clay has a general consistency in the stiff to very stiff range.

Laboratory analyses carried out on a representative sample of the silt and clay indicated a grain
size distribution of 0% gravel, 34% sand, 53% silt and 13% clay. The moisture content of the
silt and clay ranged from 12% to 28%, with an average of about 17%.

Based on the above testing and visual identification, this silt and clay material can generally be
classified as inorganic, cohesive and of low plasticity.

4.2.5 Groundwater

Groundwater was encountered in all boreholes except Borehole 138-07-2, as noted in the
Borehole Records, which caved in at 4.9 m. Groundwater levels at these locations ranged
between El. 77.7 m and El. 81.5 m, or from 4.6 m to 9.2 m below ground surface prior to
backfilling. Artesian conditions were not encountered in any of the boreholes.

The groundwater levels noted on the Borehole Records were recorded immediately after drilling.
Due to the relatively low permeability of the overburden soils, these groundwater levels may not
represent the static water levels which would approximately correspond to an adjacent creek
level draining into Lake Ontario. Groundwater levels are subject to seasonal fluctuations.



5.0 DISCUSSION AND RECOMMENDATIONS
5.1 Proposed Development

Tt is understood that it is proposed to replace the existing culverts under the QEW with concrete
culverts at the twenty sites investigated. Concrete box culverts are the anticipated culvert type.
Open footing concrete culverts could also possibly be considered. The new concrete culvert at
each site is proposed to be extended to connect to the existing culverts beneath the North Service
Road and the South Service Road. The culvert extension is to allow reconstruction and widening
of the QEW. It is understood that the finished road grades at the culvert locations are to be
raised 1.5 m or less.

5.2 Geotechnical Assessment

The subsurface profiles at the culvert sites below the culvert inverts can be generalized as
follows:

W.P. 331-89-00 Very stiff to hard glacial till underlain by
shale bedrock

W.P. 333-89-00 Loose to compact silt underlain by stiff to
very stiff silt and clay

The proposed culverts at all culvert site locations may be placed at the founding level of the
existing culverts. Settlement of the supporting soil beneath the culvert due to the anticipated
culvert loading and adjacent fill placement is expected to be less than 25 mm.

It is expected that shoring will be required during construction of the culverts to minimize
excavation and to facilitate traffic flow on the QEW.

This report contains our detailed recommendations for the proposed culvert structures at the
culvert sites in W.P. 331-89-00 and 333-89-00 in the following areas:

1)  Structure Foundations

2) Culvert Backfill

3) Temporary Shoring

4) Construction Considerations



5.3 Structure Foundations

5.3.1 Construction Method

It is anticipated that construction of the proposed concrete culverts beneath QEW will use
conventional excavation and temporary shoring techniques. Dewatering and/or temporary
shoring may be required during excavation if open-footing culverts placed on native undisturbed
soils are proposed. Bearing capacities and sliding resistances of the native soils are provided
in Section 5.3.2.

If concrete box culverts are used, consideration could be given to sub-excavating the native soil
for a depth of 500 mm beneath the culvert invert and replacing this sub-excavation with OPSS
Granular A that is end dumped from the top of the excavation and not compacted. The use of
this construction method could minimize the dewatering requirements thereby simplifying
construction and reducing the overall project costs.

5.3.2 Native Soil Support

W.P. 331-89-00

Concrete culvert structures may be founded directly on the very stiff to hard silt and clay glacial
till, or on the shale bedrock, depending on the elevations of the bedrock surface relative to the
proposed invert elevations. The approximate elevation of the culvert invert is summarized for
each culvert on Table 1 provided in Appendix 2. The following design values are recommended
for structure foundation design:

Founding Bearing Capacity Factored Bearing
Stratum at S.L.S. Capacity at U.L.S.
Glacial Till 250 kPa 450 kPa
Shale Bedrock 300 kPa 550 kPa

Sliding resistance between the concrete and the foundation bearing surface should be calculated
in accordance with Section 6-8.4.3 of the O.H.B.D.C. assuming the following unfactored
coefficients of friction.

Concrete - Glacial Till 0.58
Concrete - Shale Bedrock 0.53
10



w.p -89-00

Concrete culvert structures may be founded within the native undisturbed silt or silt and clay
depending on the proposed culvert inverts (see Table 1 in Appendix 2). The following design
values are recommended for structure foundation design:

Founding Bearing Capacity Factored Bearing
Stratum atS.L.S. Capacity at U.L.S.
Silt 175 kPa 275 kPa
Silt and Clay 150 kPa 250 kPa

Sliding resistance between the concrete and the foundation bearing surface should be calculated
in accordance with Section 6-8.4.3 of the O.H.B.D.C. assuming the following unfactored
coefficients of friction.

Congcrete - Silt 0.53
Concrete - Silt and Clay 0.50

5.3.3 All Culvert Sites
The following is applicable to all culvert sites in W.P. 331-89-00 and W.P. 333-89-00.

The above recommended U.L.S. capacities are applicable to footing widths (B) from 2.5 m to
6 m. _

The underside of all footings should be provided with a minimum 1.2 m of earth cover for frost
protection if open footing culverts are proposed. This earth cover has been taken into account
for the bearing capacity recommendations provided above.

Settlement of the foundation soil as a result of the applied footing pressure is anticipated to be
less than 25 mm, provided that the bearing surface is not disturbed by construction or related
activities. All foundation bearing materials, including the glacial till, shale bedrock, silt and silt
and clay are susceptible to wet weather conditions or construction activities. To prevent
disturbance of the bearing surface, it is recommended that a 150 mm layer of lean concrete
working slab be placed to protect the footing bearing surface within 4 hours of exposure.

11



5.4 Culvert Backfill

The following is applicable to all culvert sites in W.P, 331-89-00 and W.P. 333-89-00.

To prevent hydrostatic pressure buildup, backfill against the culvert walls should consist of free
draining materials such as OPSS Granular A or Granular B. Backfill requirements for culverts
should be in accordance with OPSD 803 series.

Computation of earth pressures should be in accordance with Section 6-7 of the O.H.B.D.C..
The active earth pressure should be used if the structure is unyielding. For rigidly tied
structures, the at-rest earth pressure should be used for design, unless enough deflection
(approximately 0.05% of the wall height) is allowed to establish active conditions.

For a horizontal backfill the following soil parameters are recommended for design:

Granular A Granular B
Unit Weight (KN/m®) 22.8 21.2
Effective Friction Angle, ¢ 35° 30°
Coefficient of Active Earth Pressure, K, 0.27 0.33
Coefficient of Earth Pressure at Rest, K, 0.43 0.50

For W.P. 331-89-00, consideration can be given to using the excavated glacial till and shale
bedrock as backfill above the water line. An effective friction angle of 28 degrees and a unit
weight of 20.8 kN/m? could be used for these materials,

The backfill should be constructed in 300 mm lifts on alternating sides of the culvert so that the
maximum differential backfill height does not exceed 300 mm.

Compaction of the granular backfill located within a 1H:2V projection from the culvert invert
should be carried out using hand-operated equipment to prevent overstressing the culvert walls.

12



5.5 Temporary Shoring
5.5.1 Lateral Earth Pressures

Temporary shoring will likely be required near the QEW median during construction to maintain
traffic flow. The following lateral earth parameters for the native soils éncountered at the sites
are recommended for shoring design. The parameters are based on a horizontal surface behind

the shoring.

Silt and Clay Silt Fill /

Glacial Till Silt / Silt and Clay

(W.P. 331-89-00) (W.P. 333-89-00)
Unit Weight (kN/m®) 21.0 19.0
Effective Cohesion, ¢’(kPa) 0 0
Effective Friction Angle, ¢ 29° 28°
Coefficient of Active Earth Pressure, K, 0.33 0.36
Coefficient of Earth Pressure at Rest, K, 0.50 0.53

Earth pressure distribution behind a temporary shoring system is dependent on the type of
shoring system. The following earth pressure distributions are recommended for calculations
of commonly used temporary shoring systems:

- For a flexible cantilevered and tied back shoring system such as the anticipated system
described above, it is recommended that a triangular pressure distribution based on
Rankine coefficients of active and passive pressures be used for calculations. ‘

- For strutted flexible walls, it is recommended that a rectangular earth pressure distribution
of 0.65K,yH be used for calculations.
where K, = Coefficient of active earth pressure
v = Unit weight of soil behind shoring system
H = Height of shoring system

Based on the excavation depths and the soil conditions encountered, it is anticipated that

conventional soldier piles with timber lagging system, supplemented by soil/rock anchors if
required, will be the most likely shoring alternative.

13



5.5.2 Soil and Rock Anchors

5.5.2.1 W.P. 331-89-00

The following allowable bond stresses are recommended for tieback anchor design calculations
for culvert sites in W.P. 331-89-00 (WC135-40, 135-41, 136-01 to 136~16 inclusive).

Material Allowable Bond Stress
Silt and Clay Glacial Till 30 kPa
Shale Bedrock 200 kPa

Soil and rock anchors should be designed in accordance with current MTO standards. Refer to
the Foundation Design Unit of the Pavements and Foundation Section for the appropriate Non
Standard Special Provision for design purposes.

5.5.2.2 W.P. 333-89-00
At culvert sites WC138-06 and 138-07 (W.P. 333-89-00), the subsurface profile consists of silt

underlain by silt and clay. Anchors installed in these materials are not recommended. Anchors
could either be extended to bedrock or not used.

5.6 Construction Considerations

5.6.1 Open Cut Excavations
5.6.1.1 W.P. 331-89-00

Temporary unshored excavations in the silt and clay glacial till may be undertaken using vertical
side slopes up to a height of 1.2 m from the excavation bottom. The portion of the excavation
higher than 1.2 m from the bottom should be undertaken using side slopes no steeper than
1H:1V up to a maximum total height of 7.0 m. Vertical side slopes may be utilized for
temporary excavations within the shale bedrock.

5.6.1.2 W.P. 333-89-00

Temporary unshored excavations in the silt fill and the underlying native silt and silt and clay
should be undertaken using side slopes no steeper than 1H:1V, up to a total height of 7.0 m,
from the bottom of the excavation. In cohesionless deposits (silt fill and silt) where seepage is
encountered, flatter side slopes may be required, or alternatively a shoring system may be
utilized.

14



5.6.2 Dewatering

It is the responsibility of the contractor to lower the groundwater below the excavation base, and
to construct the structure foundations in the dry conditions without disturbing the underlying

foundation soils.

-

Based on the soil types and the groundwater conditions encountered during the investigation, the
following dewatering methods may be considered.

- For unshored excavations, perimeter ditches within a gravity system in conjunction with
a sump pump discharge system to drain accumulated water may be utilized.
- Dewatering may be achieved by pumping from inside a shored excavation.

Other dewatering alternatives may also be considered. The more economical and practically
feasible dewatering alternative should be selected. As discussed in Section 5.3.1, consideration
could be given to using precast concrete sections placed on Granular A to minimize the amount
of dewatering required. Groundwater levels and the amount of inflow should be expected to

fluctuate seasonally.

5.7 Soil Chemistry

Representative soil samples were submitted to Environment Protection Laboratories Inc. of
Mississauga for pH, sulphate and chloride testing to assess the potential of sulphate attack on
concrete and potential attack on exposed steel.

The results of the testing are summarized on Table 2 provided in Appendix 2.
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6.0 MISCELLANEOUS

The field work for this investigation was carried out under the supervision of R. Rintjema,
P.Iing., N. Lobo and C. Reynolds. Drilling equipment was provided by Master Soil
Investigations Lid. and Eastern Soil Investigation Ltd.

This report was prepared by C. Kwok and T. Olson, Project Engineer, and approved by G.
Kack, Project Manager.
Respectfully submitted,

JACQUES WHITFORD ENVIRONME;M\_TJ:W_LIMITED

o~

Timothy K. Olson, P.Eng.
Project Engineer

ordon J. Kack, M.E.Sc., P.Eng.
Project Manager
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Ctaries S“...T (FILL), SOME SAND & CLAY




78 12 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & S“.T Fine ] ’Medium i Coorse Fine l COC’VSQ
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
i 2 3 45 10 20 30 4050 y5um 1504m 300 um 600um  1LiBmm 2.36mm 9,5 mem 19.0 mm 37.5mm 53 0mm
T 53m 106wm 2500 425w 850 um 2,00 mm 4.75mm 13.2mm | 25 5mm 53 Omm 75 D o
160 M_..7 0
JR . N S SRR FRUR SURGE SO0 S5 1 DURIVIVON KRVRMRRIUE SRS INSRRPEVIVIIN SIS SNSRI SEOR — ’fw -t / e PRV R
8o 20
79 30
o 60 40 &
g ¥
g o
50 50
> LEGEND E
5 BH [SAMPLE SYMBOL s
¥ 40 60 &
10 q%&m ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Fas)
20 oﬁ& 80
M " 3>
10 L . 90
© ﬁr o 100
| z 3 a8 (o 20 30 40 270 200 140 100 6050 40 30 20 18 08 4 LA A L L A 23
MINISTRY SIEVE DESIGNATION {Imperial}
) Minisiry of GRAIN SIZE DISTRIBUTION FIG No 7
ransportation
| W p 331-89-00
Ontano FILL




7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & ST Fine | Medium | Coarse Fine i Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)

l 2 3 45 10 20 30 4050  y5um 150 um 3004m 600 iam 118 mm 2.38mm 9.5mm 19.0 mm I7.5mm 63,0 mm

100 T s3um | 106um | 2500m 425 pm g50um ] 2.08mm 4.75mm Bamm | 268mm | s30mm 75.0mm
90 1o
80 20
70 30
g 0 a0
z £
wn hrsrrimi— —d i «{
2 =
50 50
‘5 _____ LEGEND g
& BH [SAMPLE SYMBOL s
e 40 60w
30 m%b 70
20 : ( 80

O,%\
10 80
=
o 100
| 2 3 4 5 10 20 30 40 270 200 (40 100 6050 40 30 20 18 108 4 Y A A B
MINISTRY SIEVE DESIGNATION (Imperial)
Tansporaton GRAIN SIZE DISTRIBUTION FIG No 8
Y HET MIXTURE OF SILT & CLAY, SOME SAND, w P 331-89-00
ntario . .
TRACE GRAVEL (Glacial Till)




EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STANDARD PENETRATICN TEST (SPT] 8 VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STaNDARD Simm 0 0 3PUT SaRbE|
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN 3Y A HAMMER WITH & MASS OF 8} skg, FalLliNg
FREELY A& DISTANCE OF O 7om FOR PENETRANIONS OF LESS TMAN 0,3m N VALUES ARE INDICATED AS THE MUMBER OF BLOWS FOR fnE BELETRANON

ACHIEVED AVERAGE N VALUE t§ DENOTED THUS N.

3+
.
"ok

DYNAMIC CONE PENETRATION TEST: COMNINUOUS PEMETRATION OF A CONICAL STEEL POINT {Simm QD 60° CONE ANGLE T DRIVEN BY 475
IMPACT ENERGY ON "A' SIZE DRILL RODS. THE RESISTANCE TO CONE PEMETRATION 1S MEASURED AS THE NUMBER OFf 8LOWS EOR EACH 0.3m
ADVANCE OF THE COMICAL POINT INTO THE UNDISTURBED GROUND,

SOILS ARE DESCRIBED BY IMEM COMPOSITION AND CONSISTENCY OR DENSENESS.

COMSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED $HEAR STRENGTH{ ¢ | A5 FOLLOWS: :

[ e, tkta) |- 0-12 12 - 25 25-50 | 50-100
VERY SOFT SQFT FIRM STHFF

100 - 200 »300
VERY STIFF WARD

DEMIENESS: COMESIONLESS SONS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y $PT N VALUES AS FOLLOWS:
lnmmwsm.am 0«3 5-10 10 - 30 30 - 50 =50
VERY tOOSEY LOOSE | COMPACT OENSE  |VERY DENSE

ROCKS ARE DESCRIBED 3Y THEIR COMPOSITION AND STRUCTURAL FEATURES AND 7/ OR STRENGTH.

x

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

MQDIF

e

1

RECOVERY: SUM OF THOSE INTACT CORE MECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION [RQ D), FOR MODIFIED RECOVERY, 15 :

1RG0 {%) - 0-35 2550 | s$0-75 | 75-90°.] 90100
VERY POOR LOOR FALR GOOO. | EXCEUENT
JOINTING AND BEDOING ¢
SPALING $0mm {1 50=300mm| 0.dm~1m | tm=-3m | >3m
JOINTING VERY SLOSE CLOSE | MOD. CLOSE|  WI1DE VERY WIDE :
BEDOING VERY THIN THIN MEQIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF $0IL

FIELD SAMPLING
S5 S$PUT SPOON TP THINWALL PISTON

m, ko COEFAICIENT OF VOLUME CHANGE
W5 WASH SAMPLE OS5  OSTERBERG SAMPLE <, } COMPRESSION INDEX
5T SLOTTED TUBE SAMPLE R < ROCK CORE <y ' SWELLING NDEX .
B S BLOCK SAMPLE PH T W ADVANCED HYORAULICALLY €y 1 RATE OF SECONDARY CONSOLIDATION
€8 CHUNK SAmPLE P M TW ADVANCED MANUALLY ty mi/s  COEFFICIENT OF CONSOUDATION
T W THINWALL OPEN £ 5 FOIL SAMPMLE H m DRAINAGE PATH
1, 1 TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION
u, kPa  PORE WAYER PRESSURE T,y kPO EFFECTIVE OVERBURDEN PRESSURE
t 1 PORE PRESSURE HATIO o kPa  PRECONSOUIDATION PRESSURE
e kba  TOTAL NORMAL STRESS T, kP SHEAR STRENGTH
' kpy  EFFECTIVE NORMAL STRESS < kPo  EFEECTIVE COMESION INTERCEPY
r kpa SHEAR STRESS ¢ -t EFFECTIVE ANGLE OF INTERNAL FRICTION
oy kPo PRINCIPAL STRESSES <y kPa  APPARENT COMESION INTERCEPT
€ % LINEAR STRAIN Py =*  APPARENT ANGLE OF INTERNAL FRICTION
LA % PRINCIPAL STRAINS T kPa  RESIDUAL SHEAR SIRENGTH
MODULUS OF LINEAR DEFORMATION *, kba  REMOULDED SHEAR STRENGTH
G ko MODULUS OF SMEAR DEFORMATION 5 \ SENSITIVITY o .i__ym
» ! COEFFICIENT OF FRICTION r

PHYSICAL PROPERTIES OF SOIL

5
&

A kg/m® DENSITY OF SOLID PARTICLES I3 L% VOID RATIO : Cin 1% VOID RATIO 1N DENSEST STATE
A N/ UNIT WEIGHT OF SOUD PARTICLES n 1.4 POROSITY Iy 1 DENSITY INDEX ;:m:: :min
A, kglm' DENSITY OF WATERw w 1% WATER CONTENT D min GRAIN DIAMETER

Y kn/ed UNIT WEIGHT OF WATER Sy % DEGREE OF SATURATION = i # PERCENT ~ DIAMETER

£ kg/m’ DEMSITY OF SOIL " % LIQUID LIMIT ¢, ! UNIFORMITY COEFRICIENT

T kN/m3 UNT WEIGHT OF $01L wp % PLASTHIC Limst b m HYDRAULIC HEAD QR POTENTIAL
. kg/m! DENSITY OF DRY SO we % SHRINKAGE LIMIY q m¥/s  RATE OF DISCHARGE

>; kn/m uNIT wEiGHT OF DRY 508 p % FLASTHOITY INDEX =% - Wy v Mm% DISCHARGE VELOCITY

Aor  ka/m? DENSITY OF SATURATED SOM , L LIGUIDITY (NBER - i HYDRAULIC: GRADIENT

LA Kn/md Ut WEIGHT OF SATURATED 50M, ' ' W, - w k M/t HYORAULIC CONDUCTIVITY

B kg/m® DENSITY OF SUBMERGED SOt e I CONSISTEMCY INDEX: LP j kn/m’ SEEPAGE FORCE

7’ ks UNIT WEIGHT OF SUBMERGED SO Frex B VOID RATIO N LOOSEST $TATE



Ministry of
Transportstion

Foundation [esign

Ontario .
RECORD OF BOREHOLE No 135-40-1 1 0F 1 METRIC
W.P. __ 331-89.00 LOCATION W 138-40; Sta, 314688, 0-S 26m L1, ORIGINATED BY 1K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPLED BY 1’
DATUM _SEE TEXT DATE 94.08.24 & 94.08.24 CHECKED BY 10
BYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANGE PLOT _— r | REMARKS
"f W < PLASTI MOWTOR LR - T
b o 1285] @ 20 40 60 80 100 ™ cowen ™| 5T &
g « l:_sl z b > f Iy f i i wp w wp = 'é GRAIN SIZE
ELEV Tl g | Fj2g| & [SHEARSTRENGTH kPa G (N DISTRIBUTION
BEFTH DESCRIPTION 121 2| 3 |3Z| & |o unconrmep  x FIELD VANE y %)
1% L 123G 2 e QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%}
81.8 Ground Surface ? 1° @ 20 40 60 80 100 10 20 30 wW/im3 |or sA 81 cL
00 Topsoll e
B1.4 Topac! ::+ 1] ss | 12 ]
0.5 Het. mixture of Silt snd Clay,
4 81
sume sand, trace gravel % P
Ik s8 | 37
(Glaial il /)//
o
Very Stiff to Hard l2)ss|a 8 v 24.2
Brown ,/
Grey iy
i4 4 | 85 | 10
1 79
MA415 | 58| 13 [
14
1% 78
1
)6 | ss | 22
A
& 77
o
1
/] 76
1%
IEAERES o
75.1
6.7]  END OF BOREHOLE
Borehole dry upon completion
LD Numbers refer to ‘5205
X7 Sansitivity 5 (%) STRAIN AT FAILURE



Ministry ot Foundation Design
Transportation
Ontario
RECORD OF BOREHOLE No 135-40-2 1 0F 1 METRIC
W.P. _ 2331.88-00 LOCATION WC_136-40; Sta. 31 +688, 0.8 4m Rt. ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stermn, Cone Test COMPILED BY 1K
DATUM _ SEE TEXT DATE 94.08.10 & 94.08.10 CHECKED BY TO
DYNAMIC CONE PENETRATION
501l PROFILE SAMPLES T 2 RESISTANCE PLOT ~w., N o s - REMARKS
w 3 AT BLASIK: MOETURE - I
= miLZl @ 20 40 60 80 100 e CONTRNT il S @ &
9 5 Lg = = = 1 L 1 L i wp - wi n g GRAIN S1ZE
ELEV ;-; g w z % & g SHEAR STRENGTH kPa [ DISTRIBUTION
BEPTH DESCRIFTION i3l 21 5]5%| & |o UNCONFINED % FIELD VANE v %)
ol 2z |29 & | quick TRIAXIAL > LAB VANE | WATER CONTENT (%)
83,51 Ground Surface ? © w 20 40 60 8O 100 10 20 30 kN/m3 fGrR sA 81 CL
0.0]  Mixturs of Sand, Silt and Clay,
1§ AS l
trace gravel. 83
{Fill) \
Sulf
2 88 12 ol
\ 4 37 42 17
82.0 < 82 \\
1.5 Het, mixture of Silt and Clay,
some sand, trace gravel 3 58 2 \
Glacial Till}
(Glaet T 4|ss| 30 81 G
Very Stiff to Hard
5 | 8% 26
Brown 80
Brown
Grey 6 | 88 29 o
79
7 85 34
78
8|85 | 37 - o
76
9 88 45 Q
75.3
8.2 END OF BOREHOLE
Borehole dry upon completion
a 3 Numbers rafer to 2
X7 1545 (%) STRAIN AT FAILURE

Sensitivity



’’’’’’’ ez y of
Tranzportation

Foundation Desgn

Dntario
RECORD OF BOREHOLE No 135-40-3 10F1 METRIC
W.P. _ 331-89.00 LOCATION WC 125-40; Sta. 31 4688, 0-5 28m Rt ORIGINATED BY K
DIST___ a HWY aEw BOREHOLE TYPE __Solid Stem COMPILED BY __iK
DATUM _SEE TEXT DATE 84,08.11 & 84,08.11 CHECKED BY ___ 10
o TOVRNAMIC CONE PENETRATION
S01L PROFILE SAMPLES ﬁ , 7 RESISTANCE PLOT % e oo | | & REMARKS
'6 o & g é g 210 4‘0 3.0 3‘0 19'3 L content e g & & "
Eey el&| w | 2|oE]| & [ereAnsTrEnGTH kP W w o wuf TF | GRAW SRE
DESCRIPTION == 251 £ B iy DISTRIBUTION
DEPTH 131 & | >|38| T |o UNCONFINED % FIELD VANE y %1
= z g o & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%}
B82.0] Ground Surfsce “"s.a 20 40 60 8O 100 19 20 30 kN/m* JGR SA 81 CL
00 Het. mixture of Silt and Clay, 157
some sand, trace gravel % 88 | 18 i
{Glaciat Till) 2l es | 28 81
1%
Very Stiff 1o Hard f/;
14
1 &t ®
:/; 3880 80 0 11 7318
%
A 4] ss | 20
L/ 79
iA46 185121 o
Yl 6| ss | 2 78
1
788 | 24
77 o
Brown AV
// am
Grey A 8
A
V1|8 |ss |30 e
75.3 t
€.7]  END OF BOREHOLE
3 3. Numbers refer to 15"’0
x5, %" 5 (%) STRAIN AT FAILURE

Sensitivity



LN RIS TAVEDY o
W Transportation STTNTIARY:

Ontatio
RECORD OF BOREHOLE No 135-41-1 1 0F 1 METRIC
W.P. _ 331-89-00 LOCATION WC 136-41; Sta. 324102, -5 30m Lt. ORIGINATED BY K
DIST__ 4 . _ Hwy _ oew  BOREHOLE TYPE _ Solid Stem .. .. COMPILED BY 1
DATUM _SEE TEXT DATE 94.08.23 & 94.08.23 CHECKED BY _
. " CONE F 1
SOIL PROFILE SAMPLES | o A P e [ RATION \ ]
W | = masme oo |t REMARKS
Bl @ § 51 @ 20 40 60 80 100 " convenT Bl BN &
b= = 1 | 1 ! L . w - oW GRAIN SIZE
. l4l w ! 2 lak| © [SHEAR STRENGTH kPa wr ( z
ELEY DESCRIPTION =i - L2 5 e . *-——0—=n DISTRIBUTION
DEPTH : é — — > 8 o L O UNCONFINED 3 FELD VANE (%)
E1Z > |20] 2 | quick TRAXiAL x LAB VANE | WATER CONTENT (%) Al
T lo
79.91 Ground Surface W 20 40 60 80 100 1020 30 kn/m? fGR SA stocf
0.0 Topsoil
1 55 2
79.3
0.8 Het. mixture of Silt and Clay, 79
some sand, trace gravel 2 55 21
%
(Glaciat Till)
3 55 32 78 o
Very Stff to Hard
4 &5 27
77
Brown
Grey 6 85 22 o
1
1 76
6 58 24 [+
75
74
7] 58 19 ©
73.%
6.7 £END OF BOREHOLE
Borehole dry upon completion
3 3 Numbers refer to 1% 20-5
X Sensitivity f% {%) STRAIN AT FAILURE



W Ministry of
Transporiation

Foundation Desigh

Ontario ,
RECORD OF BOREHOLE No 135-41-2 10F1 METRIC
W.P, 331-89-00 LOCATION WC 135-41; Ste. 324102, O-5 3m Rt ORIGINATED BY K
oIsT 4 HwWY QEW BOREHOLE TYPE _ Solid Stem, Cone Tent COMPILED BY 18
DATUM _SEE TEXT DATE 94,08,10 & 94.08.10 CHECKED BY ___TO
MG CONE PENE
SOIL PROFILE SAMPLES | | Y [RecioTANCE PLOT i O
P T e AT B~ REMARKS
’6 x & é g & 2‘0 40 &0 3'0 100 e CONTENT it g é (}RN: sizE
] e} (=8 I = - . wp w wy
ELEV DESCRIFTION & g 4 s .';73 ‘é‘ E SHEAR STRENGTH kPa Wil BISTRIBUTION
DEPTH {5 £ >138| g |0 UNcoNFmED X FIELD VANE %]
£l z |85 & |® QUICKTRIAXIAL X LAB VANE WATER CONTENT (%) | ¢
82.1] Ground Surface w 20 4p 60 80 100 1020 30 kN/m3 |GR 8A 81 CL
"BQ?@"\'?Gmm ASPHALT /"' 82
0.1 Mixture of Sand, Silt and Gravel, 1] A8
81.2] (Fm i
o8] ™ 'y
’ Het. mixture of Sitt and Clay, 288 | 8 81 N
soma sand, trace gravel ¢ \
11
(Gtacial Til) A
i 3(ss | 20 80 \
; A
Very Stitf to Hard Efy
v ' ({14 |ss |2 N o f— o
r Ny 7 15 48 33
H 79 o
f
W6 | ss | 26
78
A s | ss | 18 °
L
1%
¢ 7188 24 77
Brown
Gray 888 | a2
1 76
// °
%
1 7%
f
o] ss | 2 "
74.5 1%
7.6]  END OF BOREHOLE
Borehole dry upon completion
3 3, Numbers refer to 1% iy
X7 %7 Senmitivity 85 (%) STRAIN AT FAILURE




Towsnr ity ot

Tranzportation

fenna i enian

Ontario
RECORD OF BOREHOLE No 135-41-3 1 OF 1 METRIC
W.P. __ 331-88-00 _ LOCATION WC 135-41; Sta. 324102, 0-S 36m Ry, ORIGINATED BY 1K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY K
DATUM _SEE TEXT DATE 94.08.11 & 94.08.11 CHECKED 8Y TO
" OYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES o ' IRESISTANCE RLOT
Bol 2 EROT e MO | | REMARKS
s @ § gl o 20 40 80 80 100 M e Sl R &
i ol 2 h ) A s : , w w, | Y | GRAIN SIZE
ELEV L18| w | Z]|o5| & [SHEARSTRENGTH kPa w t 2 e TRBOTIO
: DESCRIPTION 15 & {zs| & -— ° . o N
DEPTH |51 & 28| § |0 UNCONFINED  x FIELD VANE y (%)
g z z g° Q ® QUICK TRIAXIAL % LAB VANE | WATER CONTENT (%)
80.5 | Ground Surface - 20 40 60 B8O 100 10 20 30 wm3 far sa st cL
568 50mm Topsoil
0.1 m\ 1 55 8 a
’ Het, mixture of Silt and Clay, A 80
some gand, trace gravel
12| ss | 27
{Glacisl Till) §
79
Very 5tiff to Hard 31585 ] 33 ofp @
4 19 &9 28
4 &5 24 78
5| 88 27 ]
77
Brown
G
v e | ss | a2
76
A
75.0 75
5.5 Shale
Bedrock
Poor to Fair
S8 | 5O f100mn]
73.8 74
6.7 END OF BOREHOLE
Barehole dry upon completion
3 3. Numbers refer to . 9.()5
X7 X7 genaitivity 1845 (5) STRAIN AT FAILURE



o Ministry ot
V Trarisportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 136-01-1 1 OF 1 METRIC
W.P. ___331:89.00 LOCATION WE 126-01; Sta. 10+418, 05 23m Lt. ORIGINATED BY _IK
DIST__ 4 HWY ___oEw BOREHOLE TYPE __Solid Stam COMPILED BY __IK
DATUM _SEE TEXT DATE 94.08.23 & 94,08.23 CHECKED BY ___TO
DYNAMIC CONE PENETRAT!ON
SOIL PROFILE SAMPLES |« " S [REsISTANCE PLOT v PP i ST = | BREMARKS
b 13 it Mo war | & &
51 @ g% ] 20 40 80 0 100 | cone 28 | wonnm st
= z 1 L 1 1 1 w w 'N
ELEV =8| g | 2|g5| 2 [SHEAR STRENGTH kPa AR I Pt
BEPTH DESCRIPTION S1Z1 21 ]38 & |o UNCONRINED 3¢ FIELD VANE y %)
g z z %“’ § & QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
0.2 | Ground Surfsce u 20 40 60 B0 00 10 20 30 WWim3 |GR SA 81 CL
98] Topsoil et
LA 2y | ss | s 80
0.3 Het, mixture of Sitt and Clay, A
some sand, trace gravel 14
; 2188 28 79 o
{Glacial Til) f 20,7
7
Very Stiff to Hard ’ .// 3] 851 3
A 5
g2 75
i1g%
; 45583 o
! 6 1 8% | 68 [283mn| b24
Brown ¢
Grey A
] 6] %5 | 26 78 [
«grey shale seam
{7T6mm)
1%
A
igq
A, 75
4%
i%
/;/
/1 74
£ 7] %8s | 29 [}
73.5 {
6.7 END OF BOREHOLE
Borehole dry upon completion
x?d, x? Numbers refer to mm
X Sensitivity @5 (%] STRAIN AT FAILURE



v !\rfm'n‘.ﬁw \l-él' P uungation Design
ranzportation
Ontario
RECORD OF BOREHOLE No 136-01-2 1 OF 1 METRIC
W.P. 331-89-00 LOCATION WC 136-01: Ste. 104419, O-5 4m Rt. ORIGINATED BY IK_
DIST 4 HWY QEW. BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY K
DATUM _SEE TEXT DATE 94.08.11 & 94.08.11 CHECKED BY __ TO
DYNAMIC CONE PENETRATION
50IL PROFILE SAMPLES w
gj - g RESISTANCE PLDT&_‘ S R By REMARKS
= o lzEl o 20 40 60 80 100 | contens Bl I &
Sle S15E1 2 bbb wp w we | ¥ | oransizE
O fm W 2 10a O {SHEAR STRENGTH kPa -
ELEY, DESCRIPTION w181 2 2 1z2z8) & -~  ow DISTRIBUTION
DEPTH LS ) — > 12385 < O UNCONFINED ¥ FELD VANE % (%)
1% L %U % |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
82.0l Ground Surface Bal 20 40 60 80 190 10 20 30 «N/m3 [GR SA 8 oL
. Mixture of Sand, Silt snd Gravel
8%.7 ) %2 1]ss| 8 o
oa \(r-.m /
Mixture of Silt and Sand, trace
clay Fill}, loose 2]ss| 9 81 \
80.3 I
1.7 Het. mixture of Silt and Clay, 3188 ek
80 "
some sand, trace gravel \
{Glacial Till) 4| 85 | 48 \\\
79
Very Stiff to Hard
5| 85 | 89 4 o1 —a&
9 24 49 18
6| ss | 69 78
Brown
Grey
7 55 38 o]
77
1]
76
11
8 | 55 | 49 o
75
9| 85 | 36
73.8 74
8.2 END OF BOREHOLE
Borehole dry upon completion
k<] 3 Numbers refer to 15 20h
X7 $% (%) STRAIN AT FAILURE

Sensitivity



Mimistry of
V Transporiation

Boundston Desngn

Omtario
RECORD OF BOREHOLE No 136-01-3 1 OF 1 METRIC
W.P. 3318800 LOCATION WC 136-01; Ste. 104418, 0-6 22m Rt ORIGINATED BY K
DIST___ 4 HWY _ gEw BOREHOLE TYPE _ Solid Stem COMPILED BY __IK
DATUM _SEE TEXT DATE 94.08.11 & 94.08.11 CHECKED BY ___TO
DYNAMIC CONE PENETRATION
SO, PROFILE SAMPLES £, S |RESISTANCE PLOT om wnrc MM e, ] & | REMARKS
5l 2158 & 20 40 60 80 100 ™ camn ) 20 &az
= N 1 3 L i el
2% w| 2|5E5] & [SHEAR STRENGTH kPa we “ " £ | CRANSiZE
ELEY DESCRIPTION - <lz22| € R — DISTRIBUTION
SEFTH 513 £ >|5%] % |0 UNGONFINED X FIELD VANE v (%)
£z z gu g » QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
79.9| Ground Surface w 20 40 60 80 100 1820 30 |uwm3d for 8A st L
—78:%1 7Emm Topsoil ap
o1 ™\ pae / 1]1ss] 9
) Hat, mixture of Silt and Clay,
gome sand, trace gravel f/’ 79
2| ss1 4 P P Y
A
(Glacial Til) A 0 16 51 33
Very Stiff to Hard ;/»“ 3158 ] 26 78
1%
Brown f/ a | 85 | 77 R25mn
Grey /j/ o
L1
¢ 77
%
A1 | ss | 48
/]
f/ 78
6] 55 | 64 by
1) 75
/1
¢% 4
¢ 7
] 7| ss | o b
8.2 i
6.7]  ENOD OF BOREHOLE
Botrehols dry upon completion
*a x 3, Numburs refer to .,520
' Sensitivity @5 (%) STRAIN AT FAILURE



‘W } Transportation

Ontario
RECORD OF BOREHOLE No 136-02-1 1 0F 1 METRIC
W.P. _ 331-89-00 _ LOCATION WC 136-02; Sta, 10+622, 0-5 23m Lt. _ ORIGINATED BY |K_
DIST___ 4 HWY __ QEW BOREHOLE TYPE _Sebd Stem . _ COMPILED BY __iK
DATUM _SEE TEXT DATE 94.08.23 & 94.08.23 CHECKED BY ___ 7O
- - P, 3
SOIL PROFILE SAMPLES o« w [R)ggé‘rAﬁgéjy{OTﬁwATmN X
« = - . NATURAL — REMAHRKS
sal X i — PASTE orTume el e X
*0“‘ o o é g 7] 20 40 60 80 100 e coMENT el =9 &
- Fd . L - . 4 3 - GRAIN SI1Z2€
eLEV @] w| F|e5| & [SHEARSTRENGTH kPa v W DISTRIBU
s DESCRIPTION 1zl & 201 & . TION
DEPTH é ) [ - 8 o < O UNCONFINED ¥ FIELD VANE (%)
£z 2 {20 & |® QUICKTRIAXIAL X LAB VANE | WATER CONTENT (%) g
£1.3] Ground Surface u 20 40 60 80 100 10 20 30 kN/m3 lGR A 81 CL
39:8 Topsoil ++—+~
T4 1 85 14 81 i
0.3 Het. mixture of Sit and Clay,
some sand, trace gravel
21 88 27
{Glacial Till} 80
R
Very Stiff to Hard // 3| s 24 o
1%
Brown 79
Gray alss | 38
5 | 88 | 36 78 o
4
M 6 | 55 26
77
76
7{ss | 22 7
74.6
6.7 END OF BOREHOLE
Borehole dry upon campletion
3 .8, Numbers refer to 15 205
x D5 (%) STRAIN AT FAILURE

Sensitivity



’ Ministry of
Tesnsportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 136-02-2 10F1 METRIC
w.p, 331-89-00 LOCATION WG 136-02; Sta. 10+ 622, 0-5 3m Rt ORIGINATED BY K
DIST__ 4 HWY QEW BOREHOLE TYPE _ Solid Starn, Cone Test COMPILED BY __K
DATUM _SEE TEXT DATE 94.08.11 & 94.08.11 CHECKED BY 10
WAMIC CONE PENETRA
SOIL PROFILE SAMPLES |« ° g lgr‘a(sns*m'm?? PLOT TioN e T o - REMARKS
A’ u x
i o |231 9 20 40 60 80 100 | s M| 58 &
9 « w z 2l = ) 1 3 X i w w wil ® ‘5 GRAIN SIZE
aibl W Fiog O |SHEAR STRENGTH kPa STRIBUTION
ELEV. DESCRIPTION =zl =] $122] K Gt DISTRIBUTI
DEFTH é 51 - > 1385 < | O UNCONFINED ® FIELD VANE " %)
ElZ z %0 % |® QUICK TRIAXIAL x LAB VANE | WATER CONTENT (%)
82.2| Ground Surface w 20 40 60 8O 100 10 20 30 w/m? lor sA 81 CL
0.0] " Mixture of Sand, Silt end Gravel 82 bedf
81.8 {Fill), sompact 11458 7 &
0.6 Hat, mixture of Sitt and Clay, ,//
some sand, trace gravel //’/
’ // 2188 8 81
. oy
{Glacial Til) /j % \
3188 | 3 R -
Very StH 1o Hard ¢ ? 80 \ @ 0 14 53 33
4] 868 | 34 K
| /
;’ 7 = )
5185 3 °
A
g \\\
Brown
Gray s | ss a3 78
1%
7188 | 42 o
77
78
8| ss | a0 o
Wiielss | a0 75 ©
74.5 4
7.8 END OF BOREHOLE
Borehole dry upon cormpletion
3 3. Numbers rofer to 20
L 15BE (o) STRAIN AT FAILURE

Sungitivity



Ministry of . . I
Tranzspartation Fovngatng gt
Ontario
RECQORD OF BOREHOLE No 136-02-3 10F1 METRIC
WP 331-89-00 LOCATION WC 136-02; Sta. 104622, 0-S 23m Rt ORIGINATED BY _IK
DIST__ 4 HWY __ aew BOREHOLE TYPE _ Sofid Stem COMPILED BY _ &
DATUM _SEE TEXT DATE 94,0811 & 94.08.11 CHECKED BY __ TO
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« “  Jres “F PLOT -
fg| 2 [ESSTANGEROT = e M |k | REMARKS
=1, 2 1% gl @ 20 40 60 80 100 '™ contewt Rl BN &
e ) =1 =z L 1 : ! : . w B GRAIN SIZE
ELEV 219 | w| 2 |ak] & [SHEARSTRENGTH kPa ) b 2
DESCRIPTION A 125 ] & r——0———n DISTRIBUTION
DEPTH |51 > 2ol = |° UNCONFINED % FIELD VANE (%!
E - = & o é ® QUICK TRIAXIAL % LAB VANE | WATER CONTENT {%} ¥
81,5 Ground Surface '] 20 40 &0 Bq 100 10 20 30 ) kN/ma GR SA S CL
0.0 Topsail
81.1 1]88{ 7
Q.4 Het, mixture of Silt and Clay, 81
some sand, trace gravel
2185 30 & o
{Glacial Till) 0 17 54 28
80
Very Stiff to Hard 3188 1 36
4ss | 45 78 5
5 56 | 38
78
6 | s8s | 38 )
77
\vi 76
Brown =
Grey
7455 27 o
74.8 75
8.7 END OF BOREHOLE
% :!’ e a, Numbers refer to 2

Sensitivity

1!:-(P-b
10

{%) STRAIN AT FAILURE



%Z‘;Zgzr?;ﬁon Foundation Design

Ontario
RECORD OF BOREHOLE No 136-03-1 10F1 METRIC
W.P, ___ 331-89-00 LOGATION WC 138-03; Sta. 10+ 828, 0-8 22m Lt ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE __Solid Stern COMPILED BY 1K,
DATUM _ SEE TEXT DATE 94.08.23 & 94,08.23 CHECKED BY ___ 10
BYNAMIC CONE PENE TRATTON
SOIL PROFILE SAMPLES |« Y IRESISTANCE PLOT o " REMARKS
ol & PASTE nng Rowndl IR 4
5| ] gg 3 20 40 60 B0 100 p content . :':%'52 &
Zlu| w| 2]aE| & [GHEAR STRENGTH kPa d - "t £ | CRAN szE
ELEV. DESCRIPTION =18 120 2 LS DISTRIBUTION
DEPTH <|3| & ] >|58] T |0 UNCONFINED X FIELD VANE y %)
£l E %U 3 |® Quick TRIAXIAL x LAB VANE | WATER CONTENT (%)
81.8] Ground Surface W 20 40 60 B0 100 o 30 kN/m3 fGR sA si cL
syl Topsoil e
- i 1 88 | 2
0.2 Het, mixture of Silt and Clay, :/ A °
wome send, trace gravel ; A 81
1 /; z2})ses ]33
{Glucial Til) %
Very Stiff to Hard S ERERE 80 u
4 11 2.2
LY
/1
alss| 2
11 79
/1
1
Brown ¢ // 514851 28 o
Gray ’/ A
e 78
ﬁ 6] 58 | 28 b
1
f 77
/
"
f 76
7]
Al 7 ] ss | 20 p
76.1 {
6.7 END OF BOREHOLE
Borshols dry upon completion
4 .3 Numbers refer to 2
*XT Sensitivity 5 (o) STRAIN AT FAILURE



%Trissg;rf;ﬁon Foundeten Design
Ontario
RECORD OF BOREHOLE No 136-03-2 10F 1 METRIC
W.P. 331-89.00 ILOCATION WC 136-03; Sta. 104825, O-5 3m Rt ORIGINATED BY K
DIST__ 4 HWY _ QEW BOREHOLE TYPE _Solid Stem, Cone Test COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08.11 & 94.08.11 _ CHECKED BY 10
" BYNAMIC CONE PENETRATION
SO PROFILE SAMPLES - ‘“ ,
g o | 3 [FESISTANCE PLOT == e oo | REMARKS
e o |22t @ 20 40 60 80 100 L comTent w2 @ &
© 5 %J = = > ) L N 1 1 - w w ] g GRAIN 5i1ZE
&|lW]| w| 2 |aE| © [sHEARSTRENGTH kPa # L
ELEV DESCRIPTION rlEl & 2iz2] £ - & DISTHIBUTION
BEPTH 2|5| F > |28 | < |O UNCONFINED % FIELD VANE %63
= # = € @ E ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) 4 ’
82.3| Ground Surface - 20 40 8O BD 100 1020 30 kN/m3 lGR sA 51 CL
0.0 Mixture of Sand, Silt and Gravel, 7
) 11 A8 82
{Fill), compact
81.6
0.8 . mi ilt and Clay,
Het. mixture of Silt an ay, 2 ss 15 o® P
some gand, trace gravel 1 5 13 48 34
(Glacial Till) alss | a8 \
Very Stiff to Hard 80 \-.
M\“\
4| ss | 45 ‘\ e
/ )
5| 88 | 58 79
L] 58 38
78
Brown 7188 | 30 3
Grey
77
~100mm sond seam 1 76
885 | 28 b
75
9| ss | 33 b
74.1
8.2 END OF BOREHOLE
Borshole dry upan completion
a a4 Numbers refer to 15 EOF
x . ‘,?,” (%) STRAIN AT FAILURE

Sensitivity



Iusiey of Foundstan Desgn
i TY;‘;‘:;;(\;XMiOh GUNUBUGH Ussigr
Ontario

RECORD OF BOREHOLE No 136-03-3 10F 1 METRIC
WP 331-89-00 LOGATION WE 126-03; Sta, 104826, 0-8 22m Rt. ORIGINATED BY 1K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem . COMPILED BY K
DATUM _SEE TEXT DATE 94.08.11 A& 94.08.11 CHECKED BY ___T0
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |« " d |ResisTANCE PLOT e magme MU g0t | REMARKS
b w|2z| 8 20 40 60 80 100 ™ cwmw 7] U &
9le | EREX-R IR PR YN VR A - w we| 38 | oransize
ELEV ElEl g | Z|c5| & [sHEAR STRENGTH kPs —————u DISTRIBUTION
BEFTH DESCRIFTION 121 2| 3|3%| & |o UNCONFINED FIELD VANE y (%1
ElZ S %0 & |® Quick TRIAXIAL x LAB VANE | WATER CONTENT (%) .
81.6] Ground Surface . w 20 40 B0 BO 100 1020 30 KN/m? JGR SA SI CL
%ﬁ“—\“rapwn Vs P 1 | ss | 1a o
[+ Het. mixture of Silt and Ciay, f L] A 81
some send, trace gravel ,;
r
d// L R g ® 21.0 {0 186 BB 30
{Glacial Till 1%
4% 80
Very Stiff 1o Hord ;/ 2|ss] 48
A
»’//
V1A
144 | ss | 60 7%
%
f
A1 ]ss | m b
f 78
1%
HBrown A
Grey ¢ 6] 88|29 o
g
A 77
1/
y
A
76
%
A
7] ss |2 o
74.9 75
87| eND of BOREHOLE
Borehole dry upon completion
%3, %3, Numbers refer to ,5m5
X7 g ensitivity B5 (%) STRAIN AT FAILURE



Mty ot et o
} i dation Letlgn
Transportation oundatio Sl

Ontana
RECORD OF BOREHOLE No 136-04-1 10F 1 METRIC
W.P. __ 331-88-00 LOCATION WC 136-04; Sta. 114101, 0-S 23m Lt, _ORIGINATED BY K
DIST___ 4 HWY _ oew BOREHOLE TYPE _ Sofid Stem _COMPILED BY __ 1K
DATUM _SEE TEXT DATE 94.08.23 &94.08.23 CHECKED BY ___ 1O
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES o« w )
i 9 g RESISTANCE PLOT&‘__ s o | REMARKS
5 olLE5]| @ 20 40 680 80 100 L ConTENT Mz O &
S L1221 = L : L L L wp w wy | 2% | GRAINSIZE
ELEV Cle| W | ¥les| & [SHEARSTRENGTH kPa \ DISTRIBUTION
DESCRIPTION R -3 zz] & 0 m
BEPTH 215 - = 261 = O UNCONFINED X FIELD VANE ¥ 1%
= z :: o é ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
81.6 Ground Surface u 20 40 60 80 100 1020 30 kN/m? IGR SA 8 CL
g7:8]  Topsoil e
T4 1 85 B
0.3 Het, mixture of Silt and Clay, 81
some sand, trace gravel
21858 26 ]
{Glacial Tifl)
80
Very Stiff to Hard 3| 85 49
%
Brown 4|ss |4 79 o
Grey
6| 58 | 28
78
6| 55 43 ]
17
I
76
7188 | 20 o
74.9 g 78 22.8
6.7 END OF BOREHOLE
Barehole dry upan campletion
xﬁ EN Numbers refer ta 1.,?05
"7 Sensitivity f,g' (%) STRAIN AT FAILURE




Sangitivity

Ministry of .
a Tr:r:i;gr‘:aﬁon boundation Design
Ontarig

RECORD OF BOREHOLE No 136-04-2 10F1 METRIC
W.E. _ 331-89:00 LOCATION WC 156-04; Sts. 114101, 0-5 3m HY, OHIGINATED BY K
DIST___ 4 HWY __ QEW BOREMOLE TYPE _Solid Stem, Cone Teat COMPILED BY __IK
DATUM __SEE TEXT DATE 94.08.11 & 84.08,11 CHECKED BY ___T0
o TOYRNAMIE EONE PENETRATION
SOIL PROFILE SAMPLES ‘E‘ ol 2 R AT AN CE PLOT e SV RS R REMARKS
B o § Z{ 8 20 40 60 80 w0 ™ LoNTEN bl 5 &
91y ¥ £l 2 1 L . : L wp w wi | SE | cramsie
ELEV ESCRIPTION & 2 W Zig8 g |SHEAR STRENGTH kPa ) BISTRIBUTION
SEFTH DESCRIPTIO 12| 2| 3 |33| T |0 UNCONFNED % FIELD VANE %)
A z 2° Q ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%} g
82,7 Ground Surfuce i 20 a0 60 80 00 10 20 30 wim3 lor sA 81 cL
iR \75mm ASPHALT
0.) Brown Sand and Gravel (Filt} ¥ 1188 7 9
sz.2] N\ e 8z
0.5 Hat. mixture of Silt and Clay, A
some sand, trace gravel 2181t 7
{Glaciat Til} ¢ 81
4% o
3] ss |22 ol d-—i
Very Stiff to Hard 1 0 14 84 32
/
¢
A4 4] 88| 32 BO N
Brown \\
i1
Grey ;f 5| ss |28 \u °
79
1%
18| s8] 50
[ 78
1A 7 | ss | 48 ™
o
#
77
///
L1} B{ss | 34 b
1 76
L
8|85 | 36 o
75,1 AV
7.8]  END OF BOREHOLE =
3 3. Numbers refar t 2
X T ity 0 VS5 (%) STRAIN AT FAILURE




) W N
6 Transzporiaton

Peosiadalite wiel e

Ontane
RECORD OF BOREHOLE No 136-04-3 1 0F 1 METRIC
W.P. 3331-89-00 LOCATION WC 126-04:; Sta. 114101, O-G 23m Rt, ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY -
DATUM _SFE TEXT DATE 94.08.12 & 84.08.12 CHECKED BY T0
DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES o W RESISTANCE PLOT .
By g £5 PL -E..w s :3:::7; vewe | I:E REMARKS
51 g 1% 5| @ 20 40 60 80 100 | conTent Rl N &
= 1 1 i i Il s}
P 2 I1ZE] B RENG wp w Wi g GRAIN SIZE
ELEV DESCRIPTION ull - § ,—;' g5l 2 SHEAR STRE _GTH kPa . - BISTRIBUTION
DEPTH % > - - 8 o o O UNCONFINED % FIELD VANE (%)
£lz 2 |20 | & |® OUICKTRIAXIAL x LAB VANE | WATER CONTENT (%) g
| 81.5] Ground Surface w 20 40 60 80 100 10 20 30 wNm3 far sA st oL
8Y9]  Topsoil 5
74 1 | ss | 34
0.3 . "
. Het. mixture of Siit and Clay, B1
some sand, trace gravel
21 5% 6 ©
{Glacial Till}
80
Very Stiff to Hard 3| &8 a8
- medium o toarse gravel 4 8% 74 225mn] 79 b B
" 3 26 54 18
Brown
Grey 5 88 44
78
A6 55 | 42 <]
77
76
78.0 7188 80 A275mn] e °
6.5 END OF BOREHOLE
Borehole dry upon completion
3 ., 3, Numbers refer to . 'Jor
xo.x ity 155 o) STRAIN AT FAILURE

Sensitivity



Miristry of . .
Transportation Foundation Design

Oritario
RECORD OF BOREHOLE No 136-05-1 10F 1 METRIC
W.P. _ 331.89-00 LOCATION WG 136.05: Ste. 114262, 0-S 22m Lt. ORIGINATED BY K
DIST 4 HWY GEW BOREHOLE TYPE __ Solid Stern ) COMPILED BY _K
DATUM _SEE TEXT DATE 94.08.23 & 94.08.23 CHECKED BY ___ 10
w DYNAMIC CONE ﬁNETﬁATlON
SOIL PROFILE SAMPLES g o z lRESI&‘;‘&'MMCE PLOT «&___ e Mo - E HEMARKS
el B EE: 3 20 40 60 80 100 ™ omar £ g &
gl z 1 ) L L w . 3 GRAIN SIZE
ELEV Zl8| g | 2|c5| & [FHEARSTRENGTHKPa e e M T3 L rmsuion
o DESCRIPTION 2121 & =13 Z| % |o UNCONRINED 3 FIELD VANE y %)
g z z g° E ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT 1%
217! Ground Surface ] 20 40 60 80 100 10 20 30 whim3 Jor sA S GL
a?:y Topsoil e
— T 1| 88 | 11
0.3 Heat. mixture of Silt and Clay, 1]
some sand, trace gravel 4 81
A 2188 | 47 [
{Glacial Till) A
Very SHiff to Herd 3|ss|so 80 5
1%
; 4| s | a7 75 ©
Brown
Grey it B} &5 | 38 o
4% 78
11
11 88| 24 q
i1
g 77
11 A
1
%
/
% 78
7)ss| 33 o
76,0 25

8.7 END OF BOREHOLE

Borehole dry upon completion

2 .3, Numbers refer to »
XX sensitivity S5 %) STRAIN AT FAILURE



i\i&\ f) ll;s;wzpwimm;.
Ontario
RECORD OF BOREHOLE No 136-05-2 1 0F 1 METRIC
W.P, 331-89-00 LOCATION WC 136-06; Sta. 11+ 262, 0-5 3m Rt. ORIGINATED BY ik ”
DIST 4 HWY QEW BOREHOLE TYPE __Solid Stem, Cone Test COMPILED BY 1K
DATUM _SEE TEXT DATE 94.08.11 & 94.08.12 CHECKED BY __T0
BYN T
SOIL PROFILE SAMPLES |« b Rgs.é%”,{%c?é’?‘fo’-’f“m“ oN ; Q
& [2] 5 FLATTIC ::;;’r:‘ L b 'i REMARKS
51, S Z1 @ 20 40 60 BO 100 | GowteNT Rl IR &
el =z . 1 . 1 L = GRAIN SIZE
ELEV E g ﬁ z 5| O [SHEAR STRENGTH kPa P o e 2 DISTRIBUTION
BEFTH DESCRIFTION < el 281 = |o unconrmep s FiELD vANE T %)
= e > e L % ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) ¥
82.9| Ground Surface w 20 40 60 8O 100 10 20 30 kN/m3 {GR sA sI cL
88:9]  Brown Sand (Fill X Vs
0.3 11855 | 23
Brown Silt (Fill}), some sand,
trace clay and gravel a2
2 |ss |14 \ g
Compact
81.1 3 \
1.8 Het, mixture of Siit and Clay, 1A 58 34 81 \
some sand, trace gravel ¥ \
{Glacial Till) ajssta2 ] 08 . 1 12 a8 37
80 /
Very Stiff to Hard 6| ss 28
79
¥} 6 | ss | s2 o
Brown
Grey 71 ss | a7 78
77
8 S5 28 r
76
|4
9 531 42 75
74.7
8.2 END OF BOREHOLE
Borehole dry upon completion
3 3. Numbers reter to Ay
XN gensitivity 155 (o) STRAIN AT FAILURE




Ministry of |
Transportation

Fouridation Desigr

Ontario
RECORD OF BOREHOLE No 136-05-3 1 OF 1 METRIC
W.P. 331-88-00 LOCATION WE 138-06; Sta, 114262 0-8 22m Rt ORIGINATED BY UK
DIST 4 HWY QEW BOREHOLE TYPE __Solid Stem COMPILED BY LY
DATUM _SEE TEXT DATE 94.08,12 & 94.08.12 CHECKED BY 10
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W
ﬁm 3 [RESISTANCE PLOT = PRI ST S B REMARKS
'6 o 9 g% ] 20 ap 80 B0 100 L LONTENT wr o=@ &
= ! 1 i i vl
#1881 w | 2|2E| 3 [6FEar sTRENGTH KkPa wp - wol J% | GRAN SiZE
ELEV DESCRIPTION 12| &) X128 E ) S —— DISTRIBUTION
3] 2|5 F >13 Z ] = |© UNCONFINED % FIELD VANE 4 (%)
£1= z g9o & |® QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
82.21 Ground Surfsce w 20 40 8 80 10 10 210 30 kNim3 JoR SA st CL
5219, 76mim Topsoil
o AN / 1188 | 12 82 é__u.@“
y Het. mixture of Silt and Clay, 1 O 16 59 26
sorme aand, trace gravel Fed%
1 2188 25 81
(Glacial Tilt}
Very Stiff 1o Hard % 3] 85 94
g 80
g
] 4485 | 5O
79
M 5| 88 | 46 o
- seams of silty sand
171
Brown 4
thidd 6| ss | az 78
Grey
A
g 77
%
1%
L
A ¥
e 76
¢ 71881 32
75.5
8.7]  END OF BOREHOLE
K] 3 Numbers refer to 20
X% 156 o) STRAIN AT FAILURE

Sensoitivity



““““““ Mgty of . . )
{W} Tr’anspgrt)ahon Founda b Dastgn
Ontario

RECORD OF BOREHOLE No 136-06-1 1 QF 1 METRIC
WP 331-88-00 LOCATION WC 136-06; Sta. 114446, 0-5 23m Lt __ ORIGINATED BY K
ST 4 HWY QEW BOREHOLE TYPE __ Solid $tem COMPILED BY _ K_
DATUM _ SEE TEXT DATE 94.08.23 & 94.08.23 CHECKED BY ___T0O
- [’} PENETRATION
S0IL PROFILE SAMPLES | & 4 RESISTANCE yfo?“ MAARK S
W Py SASTIC NATUNAL Lot [ REMARKS
= o MOISTURE [
5. I B 51 @ 20 40 60 80 100 '™ content S0 &
a1 S =) el =z . - t L L wp w w | 2 g GRAIN S1ZE
ELEV DESCRIPTION :_- aza })f- = g % '% SHEAR STRENGTH kPa | o~ . - DISTRIBUTION
DEPTH é > - - 8 5 - O UNCONFINED % FELD VANE 4 1%}
- z x © G |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
81.8| Ground Surface w 20 40 60 B8O 10O 1020 30 kNim3 IGR SA S CL
a¢-k Topsoit .ﬁ,,,w
p7d 1 | 85 ]
0.3 Het. mixture of Silt and Ciay,
mome sand, trace gravel a1
2 55 a5
{Glacial Titt) 22.0
Very Stiff to Hard 3]55 ] 24 80
|
I
4 55 54 0
79
Brown 4
Grey 6 | 85 | 47
78
& 58 3z
77 -]
78
11
7] 8% | 31 °
76.1
6.7 END OF BOREHOLE
Boreheole dry upon completion
3 3, Numbers refer to 15 70_,.
®oox “%“ {%) STRAIN AT FAILURE

Sensitivity



tinistry of
Transpbrtstion

Oritario

Feundation Design

Sensitivity

RECORD OF BOREHOLE No 136-06-2 10F 1 METRIC
W.P. _ 331.89-00 LOCATION WC 136.06; Ste. 11+446, 0-8 3.0m Rt. ORIGINATED BY K
DIST__ 4 HWY _ QEW BOREHOLE TYPE _Solid Stern, Core Test COMPILED BY __IK
DATUM _SEE TEXT 94.08.11 & 94.08.11 CHECKED BY ____TO
DYNAN‘% Eﬁm-: PENEiRA”ﬁN
$OIL PROFILE SAMPLES g, % [RESISTANCE PLOT = o | e | REMARKS
£l . R ] 20 40 80 80 100 e 7| 58 canm:‘szs
D m— 2 'l 1 i w '
ELEV DES Tlal el 2le & O |SHEAR STRENGTH kPa .-y g BISTRIBUTION
BEPTH ESCRIPTION %13 £ | >|58] & |o UncoNFINED  x FIELD VANE 5 %)
£l z|g° Z |® QUK TRIAXIAL X LAB VANE WATER CONTENT {%)
82.9| Ground Surface i 20 40 60 8O 20 30 kNim? GR sA 8 €L
0. Mixture of Sand, Silt and Gravel
8.3 {Filf), sompact 88 11
{
0.6 Het. mixture of Silt and Clay, iq a2
some sand, trace gravel /;j ss | 10
1% bt ® 0 14 5§ 2
{Glacial Till) ’,// g
B
Very St to Hard ¢l el B \
}
71
58 | 28 \ o
:: 80 o,
i N
LA b
/1
1/ 88 | 27
aj’ 79
14% ss | 40
)
/
¢ 78
Brown ¢ ss | 48
G iy
rey f g’
1%
/
ey 77
1/
/1
A ss | % ©
’/
f: 78
// S8 31 -]
75.3 i
7.6]  END OF BOREMOLE
Borehole dry upon completion
3 3, Numbers rafer to 2
LAE e TS (%) STRAIN AT FAILURE



] Vi iy o
a; Transportstion

St Dingn l

Ontarie
RECORD OF BOREHOLE No 136-06-3 1 OF 1 METRIC
W.P. 331-89-00 LOCATION WG 136-06; Sts. 11+446, 0-S 23m Rt,  ORIGINATED BY K
DIST___ 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY 1K
DATUM _SEE TEXT DATE 94.08.17 & 94.08.12 CHECKED BY __ 70
DYNAMIC CONE PENETRATIGN
. SAMPLES ul
SOIL PROFILE ;5— w :‘f RESISTANCE PLOT&__ mnne A | = REM;\RKS
= IR - R 20 40 60 80 100 ™ content ‘ z g
G |e Wizl o h \ ) ) i w wi | % | GRANSIZE
ELEV CRIPT Sle| ¥ | £{2g]| R [SHEARSTRENGTHKPa ) o DISTRIBUTION
BEFTH DESCRIPTION ]3] & 123 ]| 5 |0 UNCONFINED % FIELD VANE - y (%)
£z 2 [2C| & |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
82.1! Ground Surface a W 20 40 60 80 100 10 20 30 kN/m 2 lGR sA 81 L
o - i 87
BY: & Topsoil 74
o \ P / 1 S5 2
Hat, mixture of St and Clay,
some sand, trace gravel
2] 85 | 25 81
{Glacial TiHl)
v i 3{ss | 3 o —-—.;
ery Stiff to Hard i 1 14 52 33
80
4| 85 | 70 f290mn
78
5| SS | 36 o
Brown B SE T [TE0 1 26mn]
Grey e
g
77
A4 76
7| ss | 28 o
75.4
8.7 END OF BOREHOLE
4 3, Numbers refer to w
LA "’fg“’ (%) STRAIN AT FAILURE

Sensitivity



Ministry of
Transportation

Faundation Design

Ontario
RECORD OF BOREHOLE No 136-07-1 10F 1 METRIC
W.P. _ 331-89-00 LOCATION WC 136-07; Sta. 114656, -8 22m Lt. ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE __Solid Stem COMPILED BY K
DATUM _SEE TEXT DATE 94.08,17 & 94.08.17 CHECKED BY 10
CYNAMIC CONE PENETHATION
wl
SOIL PROFILE SAMPLES ?,fm Y |ReSISTANCE PLOT == e t= | REMARKS
-4 @ Lt il il 25 &
"“5 « o gg 7] 2‘0 4.0 BP 3‘0 ‘N‘)O CONTENT :23 )
29| w| 2|aE| & [GHEAR STRENGTH kPa we " " g | GRAN SiZE
ELEV, BESCRIPTION R 2l x(z2] B e DISTRIBUTION
DEPTH 2|31 2| >|38] £ |0 UNCONRNED  x FiELD VANE p 19%)
ElZ z 2 © § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT %]
82.5| Ground Surface w 20 40 60 80 100 10 20 30 kN/m3 loR A 8 CL
Ve B0mm Topaoil
o AN / Al 1 ]ssi a2
' Hat. mixture of Silt and Clay, 82
some sand, trace gravel
'l 2 | 88 | 20 T -
{Glucial Till 0 16 58 26
f a1
Very SHiff 1o Hard M1 3)lss | =
'}
A2 ST RN §100mn]
80 5
11
A
5
Brown 5|85 ] 38 ”e
Grey
; 61858 ] 40 4
%
¢ 78
¢
LA
%
77
1
4 /»’ 7188 | 31
75.8 e 76
6.7] END OF BOREMOLE
Borehole dry upon completion
3 3, Numbers refer to »
%71 B (9) STRAIN AT FAILURE

Sensitivity




%\ﬁimstrv ol Foundauan et
ransportation
QOntario
RECORD OF BOREHOLE No 136-07-2 10F 1 METRIC
W.P. 331-89-00 LOCATION WC 136-07; Sta. 11+656, 0-S 3 _At. o ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stemn, Cone Test COMPILED BY _ 1K
DATUM _SEE TEXT DATE 94.08.12 & 94.08.12 CHECKEDBY __ To
DYNAMIC CONE PENETRATION
i
SOIL PROFILE SAMPLES g, 2 RESISTANCE PLOT‘E’E ere | amma L - REMARKS
'_ e L mu‘\ MBI LT [ &
el ol58] @ 20 40 60 80 100 | contenT z 0 &
Q41 2 h h 1 i : X N - 5 W | GRAIN SIZE
ELEV sl w | 2|o5| & [sHEARSTRENGTH kPa A = owstrisuTion
SEBTH DESCRIPTION E g e = 2 3 % o uncownrineD ® FIELD VANE ¥ (%}
El= z g0 3; ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%}
83.1] Ground Surfsce w 20 40 60 8O 100 10 20 30 kN/m3 [GR sA 81 cl
Q.0 Mixture of Sand, Silt end Gravel 83
. 1 83 i0 o
{Fill}, compact
L R
0.7 Brown Silt {Fitt), sandy and
clayey, trace gravel, compact z S8 12 82 \
81.5 :
1.6 Het. mixture of silt snd clay, al ss 27 o
some sand, trace gravel # 81 ‘\
{Glacial till alss| 2 \“-«‘M
N"‘w»-....ﬁh__
Very stiff to hard 80
16 | ss | &3 o
Brown
Grey 6| 55 | 6B 79
1
7158 48 q
78
|4
77
8 {55 46 &
0 22 50 28
76
1A
9 s8s | 68
74.9 75
8.2 END OF BOREHOLE
Borehole dry upon completion
3 3, Numbers refer to 6 ?Or
LR ' ﬂ{ (%} STRAIN AT FAILURE

Sensitivity



Mhirustry of
Transportation

Foundation Design

Ontarig
RECORD OF BOREHOLE No 136-07-3 10F 1 METRIC
W.P. __ 331-89-00 LOCATION WC 136-07; Ste. 11-+668, 0-5 23m Rt ORIGINATED BY K
DIST 4 HWY __ QEw BOREMOLE TYPE __Solid Stem COMPILED BY __ K
DATUM _SEE TEXT DATE 94,0817 & 94.08.12 CHECKED BY ___TO
BYNAMIC CONE PENETRATION
SO PROFILE SAMPLES | g RESISTANCE PLOT e N v - REMARKS
i) T wowrue [
b wlcszZ! B 2 40 60 80 100 | s M| 5D &
Slz CRER-2 U U R we w wi| 58 | crawsize
cLev €ld8| ¢ | 2 |o5| & [SHEARSTRENGTH kPa . 5 " OISTRIBUTION
EFTH DESCRIFTION 121 2| 5|32 5 |o unconrmep % FIELD VANE ‘ %1
g1z % 1201 Z |e auick TRIAXIAL X LABVANE | WATER CONTENT (%)
02.4| Ground Surface b e @ 20 40 60 B8O 100 10 20 30 |wwm3 lor sa 8 oo
Beg \Topnoil ' ;
A1 e8| s 2
84 Hat, mixture of Silt and Clay, ’/ A
some sand, trace gravel »ﬁ
W /; 2iss | % 250
{Glacial Tilt} : 81 -
///
Vary St to Hard ,jx a|ss |52
1
1%
iq 80
Brown 14| ss | d 5 24 56 18
Grey // E
’// 5] 58 31 79
/
g
j; 6]ss| 38
1% 78
%
/
%
77
f
#
195
A
1 /ﬁ 7| ss | 28 78 R
76.7
8.7]  END OF BOREHOLE
Borehole dry upon completion
20
X2 ey '© TSR (%) STRAIN AT FAILURE



) Mty o
Transportation

toundsten Design

Ontario
RECORD OF BOREHOLE No 136-08-1 1 OF 1 METRIC
W.P. as1-89-00 LOCATION WC 136-08; Sta. 114853, 0-5 23m Lt. ORIGINATED BY K
pisT___ HWY BOREHOLE TYPE _ Solid Stem COMPILED BY K
DATUM _SEE TEXT DATE 94.08.17 & 94,08.17 CHECKED BY TO
. P DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E - ‘é‘ RESISTANCE PLOT ~an, wnre AT e » REMARKS
= st LA x
sl 8153| @ 20 40 60 80 100 |™" e | 50 &
w 21 2 ) h A P " w w 5 GRAIN SIZE
ELEV 28] w | 2 ]a5| © [SHEARSTRENGTH kPa r ' &
_________ DESCRIPTION P - 2iz2] & -0 DISTRIBUTION
BEPTH 2|5 | F > 128 £ |0 UNCONFINED  x FIELD VANE (%
ElZ Z {20 & |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) 8
82.9] Ground Surface w 20 40 60 80 100 10 20 30 kN/m3 GH SA 51 CL
0.0 Tapsoil
ss | 3 &
82.3
0.8 Het. mixture of Silt and Clay, a2
some sand, trace gravel 2 88 26 B
{Glacial Till}
3188 |35 81 & 2
Very Stiff to Hard 1 15 85 29
4| ss | a2
80
s | ss | 67 h
Brown 79
Grey 6]ss | M o
g 78 —
77
7] 85 | 46 4
76.2
6.7 END OF BOREHOLE
Borehole dry upon completion
x 9,3, Numbers rafer to 15 205
O “fg {%) STRAIN AT FAILURE

Sengitivity



i} Vi RSy OF
W Transportation

Ontario

Foundatian bnwyt

RECORD OF BOREHOLE No 136-08-2

1 0F 1 METRIC

ORIGINATED BY 1K

Sensitivity

W.P. __ 331-89-00 LOCATION WC 136-08; Sta. 114853, 0.8 3m Rt.
st HWY __ OFW BOREHOLE TYPE _ Solid Stem, Cone Tast COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08.12 & 94,08.17 CHECKED BY ___TO
JEFENET
SOIL PROEILE SAMPLES | Y ARCE PLoT RATION S
"!‘-j v = mAsne oyt weoe | ; REMARKS
'“o'“ « & g% % 20 6'0 Qp 100 L CONTENT T %% GRA& -
1 z N ! : N St
ELEV Tlg| g | 2|25| & [sHEAR STRENGTH ks o e N ® |oistreuTiON
BEPTH DESCRIFTION 12121 51321 5 |o unconmmed s mELD VANE] y %)
E z 2 g,u ﬁ ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%]
83.4] Ground Surface i 20 40 80 80 100 19 20 30 w/m3 o sa 81 cL
0.0 Mixture of Sand, Silt snd Gravel /
{Fith, loose 1188 8 83
82.5 2
0.9 Het, mixture of Silt and Clay, g
some sand, trace gravel £ 2188 8 a2 @
A \
Glaciel Til
{Glacial Till alss|ma N
N‘h
Very SHft to Hard 1% g1 M)
4|88 | 48 K\\ o
80
Brown 5 | 55 | 50
G
rey %
/6| ss | a8
79
f
AL 7 | 38 | 44
5
78
1A
"
1
g|ss| a0 77 o
%
1
. 9] 85| 68 75 )
7.8]  END OF BOREHOLE
Borehole dry upon completion
s 3 N fer t Y
X x5S () GTRAIN AT FALURE




iW} Transputiatu

Crdatio
RECORD OF BOREHOLE No 136-08-3 1 0F 1 METRIC
W.P. __ 331-89-00 LOCATION WC 136-08; Sta. 11+853, 0-S 23m Rt. ORIGINATED BY K
DIST HWY _ QFw  BOREHOLE TYPE _Solid Stem COMPILED BY _ &
DATUM _SEE TEXT DATE 94.08.12 & 94.08.12  CHECKER BY __TO
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | e W ee el TANCE PLOT
By 2 [FOOANCERT = e i | g | REMARKS
. 2l38] 9 20 40 60 80 100 "™ cowor ) Z 5 &
2 1w =l “ & L L i L L wg w w 2 GRAIN SIZE
2y J1o5] & [SHEARSTRENGTH kPa L =
_ELEV BESCRIPTION - E 2 |z2| £ L DISTRIBUTION
DEPTH é 5 [ 8 & o O UNCONFINED 8 FIELD VANE4 8}
g1< 3 €° § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) g
82 51 Ground Surface w 20 40 60 80 100 10 20 30 kN/m3 JGR SA S CL
8919 Topsoil +-+~+
4 1 85 26
0.3 Het. mixture of Silt and Clay, 82
sorme sand, trace gravel
2 85 44 @—m—w—@
{Glacial Till 8 22 54 16
o T3 §7 A1 25mon] 81
Very Stiff to Mard
4 85 72 80 =)
5 85 47
79
Brown
Grey B85 [ B0 11 25me]
o
78
77.0
77
5.5 Shale, Bedrock
Poor to Fair
76.3 T ES B Y 26mm
6.2 END OF BOREMOLE
Borehole dry upon comiplation
3,3 Numbers refer ¢ 2
* 7% g 0 TS5 (o) STRAIN AT FAILURE

Sensitivity



ity . -
iW, Tr‘a‘r‘\ngr?;non Foundation Design
Deitarig

RECORD OF BOREHOLE No 136-09-1 10F1 METRIC

W.P. __ 331-89-00 LOCGATION WC 136-09; Ste, 12 +058, 0.8 34m L1, ORIGINATED BY K
DIST___ 4 HWY _ GEW BOREHOLE TYPE _ Solid Stem , COMPILED BY
DATUM _SEE TEXT DATE 94.08,17 & 94,08.17 CHECKED BY ___ 10
NAMIC Eaﬁg ﬁg NETRATION
SOIL PROFILE SAMPLES = y RES!STANCE PLOT% . —— . - REMARKS
B ﬁ g g 3 20 40 onir :z«m‘: LAT ';Z: é &
« =t P '™ w R GRAIN StZE
ELEV SRR EIEHE [GHEAR STRENGTH kPa J A ms‘jrmaur:zou
DEPTH: DESCRIPTION S13| 7| > |58| < |o UNCONFINED % FIELD VANE %4
£l= z|8°] & | ouck TRMXIAL X LaB VANE WATER CONTENT (%) | 4
82.8] Ground Surfacs h 20 40 B0 80 100 1200 30 wN/m3 JoR A S CL
g9.8 Topsoil fEes,
oz - /ﬁ 188 8 o
Het. mixture of Silt and Clay, :/‘ A
same sand, trace gravel ,‘; & 82
1 2} 551 54
{Glacial Till 4
1/
Very Stiff to Hard 3| ss | a6 81 o
.1
Browii it
a]ss| 66
f 80
A
5| s8] a4 @——
1eq A 112 73 18
M 78
s | ss | s d
/
1
g
78
778 ¢
5.3 Shale
Badrock e
Poor to Fair : e 77
76,6 foe A7 1 58 1T B0 J78men

6.2 END OF BOREHOLE

Borehole dry upon completion

20
3 .3, Numbers refer to
KR gpnmitivity 1695 (o) STRAIN AT FAILURE



Ontann
RECORD OF BOREHOLE No 136-09-2 10F 1 METRIC
W.P. __ 331-89.00 LOCATION WG 136.08; Sta. 124059, 0-§ 3m Rt ORIGINATED BY 1K B
DIST HWY _ 0ofw  BOREHOLE TYPE _ Solid Stem, Cone Test ~COMPILED BY L —
DATUM _ SEE TEXT _ DATE 94.08.12 & 94.08.12 CHECKED BY _ TO0 R
DYNAMIC CONE PENETRATION
"ROF SAMPLES o : J , .
5ot PROFRLE By 2 RESISTANCE PLOT oo e el mm:axs.
Py alzd]| @ 20 40 60 80 100 | comtent to
5| Wzl o L4 0 P S b B " w | P | oRAN sizE
ELEV Elm | W = g 5 ..9.2 SHEAR STRENGTH kPa -— DISTRIBUTION
BEPTH DESCRIPTION 12121 52| & |o unconemep s riELD VANE < (%1
g = > |go é ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
) @ 10 20 30 3
83.7] Ground Surface W 20 40 60 80 100 kN/m™~ [GR SA St CL
0.0 Mixture of Sand, Silt and Gravel
{Fil), campact. 1 83 14 <
83 P
§2.8 L~
0.9 Het. mixture of Silt and Clay,
some sand, trace gravel 2 88 i s O 11 B6 33
Glacial Tilt 82
(Glacial TH alss | 20 \
Very Stiff to Hard \“M
MM
4| 88 | 38 81 o
Brown
51 85 | 9%
BO
6 | 55 [ 70 Qo
79
78.6 7 85 a1
2 Shale -
S 78
Bedrock ———
s I =0 Lo TLTUEY
Poor to Fair
77
Foie TOO ¥63mm
76.4
7.3 END OF BOREHOLE
Borehele dry upon completion
3 3 Numbers refer to 20,
Booxs 5L o) STRAIN AT FAILURE

Sensitivity



llllllll Mnistry wf
W Transporiation

Ontatio

Foundenon Design

RECORD OF BOREHOLE No 136-09-3

10F 1

METRIC

QRIGINATED BY K

8.7 END OF BOREHOLE

Borehole dry upon completion

WP, 331-89:00 LOCATION WC 136-09: $ta. 124059, 0-5 24m Ry,
pIST HWY QEW BOREHOLE TYPE __ Solid Stem COMPILED BY __K
DATUM _SEE TEXT DATE 94,0815 & 94.08.185 CHEGKED BY 10
BYNAMIC CONE PENETRATION
SO, PROFILE SAMPLES | & W JRESISTANCE PLOT - - REMARKS
=] < m__”_ PLASYE T s |t
b w|SZ] 8 20 40 60 80 100 | came M| ST &
Qe L1221 2 PR N W wp w wi| 38 | orAN sizE
ELEV Eid) ¢ | 2195 @ [SHEARSTRENGTH kPa ) [ U S— DISTRIBUTION
DEPTH PESCRIFTION 2121 2| 5132 % |o UNCONAINED % FIELD VANE %)
".5" z L 1g0 T |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%}
* Q
82,3 Ground Surface a 20 40 60 80 100 1 20 3 GR SA S CL
60| Tepsoll
GpIol 4- 1 ss 5 83
82.6 5
0.8 Het. mixture of Silt and Clay, A
some sand, trace grovel 2 e 27 e
’ 1 82
{Glacial Til)
i3] ss | 80
A
Very Stiff to Hard ,ﬁ -
4] 85| 74 4
Beown
B3
3.1]  Shale 55 {780 41 26mey 60
Bedrock
adrog =] 1 oomn
Pooy to Fair 79
78
77
76.6 BT 8

Numbers refer to
Sensitivity

20
S5 o) STRAIN AT FAILURE



Chitario
RECORD OF BOREHOLE No 136-10-1 1 0QF 1 METRIC
w.p. _ astesoo LOCATION WG 136-10; Ste, )24 347, 0-5 24m L1, _ L ORIGINATEDN BY K
msST 4 HWY aFwW BORFHOLF TYPE  Solid fitem, N.Casing, Rock Coring . . COMFIFD BY K
OATUM _SEE TEXT [ATE 94.08.18 & 94.08.18 CHECKED BY _ To
- w JOYNAMIC CONF PLNETRATION
SOl PROFILE SAMPLES o Y IRESISTANCE PLOT ~—_ . - REMARKS
S - "A_‘ w < = i AETE it ERG T . 2
& ales| @ 20 40 60 80 100 '™ e M| 2O &
=5 S1ZE] 2 SHEAR STRENGTH kP | ™" » wi | 2% | GRANSIZE
ELEV DESCRIPTION - g g S 2] = HEAR STRE 2 . Qi T IDISTRIBUTION
DEBTH 5 2|21 0] 53] © |0 UNCONFINED X FIELD VANE o ‘ %)
1= » 1801 2 |e quick TRIAXIAL X LAB VANE | WATER CONTENT (%)
h @ d . o 3 oA o
£83.6] Ground Surface e 20 4P 50 80 1o 0 20 30 ...... kN/mw_AE_ﬁ_n SA B CL
""" AR Topsoit
o N / # s6 | 4
' Het, mixture of silt and clay, 83
some sand, trace gravel
{Glacial Till}, Very SuUff to Hard, 2 5% BO ty
82.1 brown
1.6 55 B0 160 82
: Shale ™
Bedrock
55 B0 "1150m]
Y7 S NV RS W S R T S S G—
Poor to Fair
80 —
NG | REC RQD = 65%
RC | 87%
79 —
NG | REC
RC 1100% RQD=73%
78
774y o Bwes ¢4 ¥ 1 ¥+ 1 4 bk
6.1 END OF BOREMOLE
0
3 3 Numbers refer to e
®o.x 155 ) STRAIN AT FAILURE

Sensitivity



—

finistry of . _—
W Tr:‘r‘\sspgrtstion Foundation Design
Ontatia
RECORD OF BOREHOLE No 136-10-2 10F1 METRIC
W.P. 331-89-00 LOCATION WC 138-10; Ste. 124347, 0-8 3m Rt, ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08,16 & 84.08.16 CHECKED BY 10
BYNAMIC CONE PENETRATION
SO1L PROFILE SAMPLES [ m g RESISTANCE PLOT ngme | NaTna - o REMARKS
P “ MO b b L
51w R EE % 20 40 60 80 100 | preminlE gg GRA:SIZE
z Q E 2 i 1 1 1 Wp w WL ’
ELEV DESCRIPTION = 8| 2|25 2 [sHear sTRENGTH P ] DISTRIBUTION
DEPTH 15| £ ] ]38 < |0 UNCONFINED % FIELD VANE . " %)
g z S {go @ ® OUICK TRIAXIAL X LAB VANE | WATER CONTENT (%}
4.4 Ground Surface @ @ 20 40 60 BO 100 10 20 30 kN/m 3 JGR SA S CL
0.0 Mixture of Send, Gilt and Gravel /
i LI 84 9
Compact
83.4
ss | 20
1.1 Shale
—
Bedrock 55 1 100 4260mm —
Poor to Fair e w5 26md 82
B 1 B Jeemm
81
BE BT Ys0mm)
80
3 80, ¥y63mm
79
S5 | B8 J25mm
78
77
76.8 88 1Ty 25mm
7.7]  END OF BOREHOLE
Borehole dry upon completion
4,8 Numbers refer to 2
® % B o) STRAIN AT FAILURE

Senuitivity



Sensgitivity

[T Y PRI o R
%’ Tramspartehon Froru it Lot
Ontano
RECORD OF BOREHOLE No 136-10-3 1 0F 1 METRIC
W.P, 331-89-00 LOCATION WC 136-10; Sta. 124347, O-3 30m i, ORIGINATED BY _IK
DIST 4 HWY OEW _ BOREHOLE TYPE _Solid Stem ~ _COMPILED BY _ K
DATUM __SEE TEXT DATE 94.08.15 & 94.08.15 . CHECKED BY ___To
. NETRAT
SOIL PROFILE SAMPLES |« L AR PloT e RATION .
E (2] 3 PLASTIC ::;""‘:; Lnn - ’":E REMARKS
» @ g 51 @ 20 40 60 BO 10D tw comtLnr Bl ) &
bol - e L —1— 4 4 t wp w 2 GRAIN SIZE
ELEV DESCRIFTION é g1 <21g 5 2 [SHEAR STRENGTH kPa - s DISTRIBUTION
DEFTH € Z1 7] >]3Z| & |o UNCONFINED % FIELD VANE (%1
= z gu © | ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) 4
83.0] Ground Surface W 20 40 60 BO 100 1020 30 kn/m3 R sA 1oL
0.0 Het. mixture of Silt and Clay, e
82.6 some sand, trace gravel ! 88 s & 0 2373 8
0.5 (Glacial Till}, very stiff to hard,
brown 2] 88.1.50 F50mm g2
Shate
3.1.55 Q. 4100mm
Bedrock
81
Poor to Fair AT BT {1 25mnl
80
b 1 5% B0y 26mmi
35 | B0 f25mm 79
78
77
S8 1TEG ) 125
76.3
6.7 END OF BOREHOLE
Borehole dry upon completion
ERRVER Numbers cefer to 1 ».
X S®E (o} STRAIN AT FALURE



Ministry of
W Tranaportstion
ntario
RECORD OF BOREHOLE No 136-11-1 10F 1 METRIC
A 331-88-00 LOCATION WC 136-11; Ste. 124675, 05 28m Lt ORIGINATED BY K
DIST___ 4 HWY _ aEw BOREHOLE TYPE _ Sofid Stem, N-Casing, Rock Coring COMPHLED BY 1K
DATUM __SEE TEXT DATE 834.08.17 & 94.08.18 CHECKED BY 10
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W RESISTANCE PLOT _—
ﬂ % g ~=~“~.—:":.....‘, “\.A‘sh(: w;“xﬁ Lmﬁ . SE REMARKS
'6 - E{’, g ] o 20 40 GP #0100 Rl conTEnt ™ 323 2 &
= pd 4 f 3 i w w w GRAIN 512
ELEV JEIERE 2 §| & [SHEAR STRENGTH kPa AR U 2 ms”rmsumfw
DEPTH DESCRIPTION S|3| £ | >|53]| 5 |o UNcoNFNED % FIELD VANE| y (%)
1= Z [8C| @ |® QuICK TRIAXIAL x LAB VANE | WATER CONTENT {%)
83.3] Ground Surface o 20 40 60 80 100 10 20 30 i Jor sa &1 oL
-58.8 Topsoil
02| \ ss | 8 83 o
Het. mixture of Silt and Clay,
sorne sand, trace gravel
(Glacial Till), very stiff to hard, 65 | 22
gi.] brown 82
16! Shale S5 1 B0 hoomd]
Badrock
55150 Jsomm| 81
Fair to Good
80
Na | ReC ROD =88%
RE {97% ,
79 '
NQ | REC 78
ROD =70%
RC 1100%
77.1
6.2] END OF BOREHOLE
3 .2, Numbets refer to 20
*7x B85 (4) STRAIN AT FAILURE

Sensitivity



Foundation Design
Ontatio
RECORD OF BOREHOLE No 136-11-2 1 OF 1 METRIC
W.P. __ 331.83-00 LOCATION WC 136-11; Sta, 124676, 0.3 3m R, DORIGINATED BY K l
oDisT HWY __ arw BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __IK
DATUM __SEE TEXT DATE 94,0816 & 94.08.16 CHECKED BY T0 I
. DYNAMIC CONE PENETRATION
S50IL PROFILE SAMPLES @ % RESISTANCE PLOT.;;EZW . - REMARKS
%} LABTH: T Lot fo T
gl o128 @ 20 40 60 80 100 M e | 3O &
5= wilzo} o OB e w w | 2 GRAIN SIZE
ELEV DESCRIFTION :1; % & ] g & g SHEAR STRENGTH kPa . - 2 BISTRIBUTION
DEPTH O i~ ] (_z) o O UNCONFINED ® FELD VANE (%3
E = 2 %U § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) g
84.8| Ground Surtace w 20 40 60 8O 100 0 20 30 «N/m> JGR SA 81 CL
0.0 Mixture of Sand, Silt and Gravel
{Fill), trace clay, compact ! 88 10 I
84
21 58§ 10 [ ..}
\ 24 27 41 8
|
——
B2.8 3 &8 18 83 -
2.0 Shate
55 80" 1 26mn] I
Buedrock
BZ
Poor to Fair 5% 0 f80mm
=5 60 Jeamm] B I
55 60 yE3mm]
80
Y 0. ¥Y60mm
7.1 55160 {50mm
7.7 END OF BOREHOLE l
Borehole dry upon completion
xa x 3, Numbers refer to 1570_5 )
' T Sensitivity fg {9%) STRAIN AT FAILURE



"'I\'ﬁt‘riﬁz:\o’rf:ﬁon Foundation Design
Ontario
RECORD OF BOREHOLE No 136-11-3 10F 1 METRIC
w.p. 331-89-00 LOCATION WC 136-11; Sta. 124675, 0-5 32m Rt ORIGINATED BY KK
DIST 4 HWY GEW BOREMOLE TYPE _ Solid Stem COMPILED BY 1K
DATUM _ SEE TEXT 84.08.15 & 54.08.15 CHECKED BY TO
BYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES | Y IRESISTANCE PLOT AL ' REMARKS
ol = “m-«m.. maste L - T
5] e g 1g8] @ 0 40 60 80 100 |* oo %é -
5 = = - . - . 1 t wp w RAIN SI
ELEY SESCRIFTION :T_-' Bleg| )25 2 |SHEAR STRENGTH kPa DISTAIBUTION
DEPTH § 5 o > g g < © UNCONFINED o FIELD VANE %)
£l 2 20| & | QUICKTRAXIAL X LABVANE | WATER CONTENT (%} 4
84.5| Ground Surtace ° W 20 40 60 80 100 o o wim3 JoR SA 51 GL
: Tepsoil
02| > > s ss | 7 o
Het. mixture of Silt and Clay, 84
some sund, trace gravel ST BT Vobmm
{Glacial Till}, very stiff to hard o las
3 21 63 13
83.0 83
1.5 Shale S5 160 ¥76mm
Bedrock
S B0 Y25mm
82
Poor to Fait
33 O Y26mm
81
S5 1T 50 _J26mm
= 80
= ¥
79
= S5 T 56 100mn
77.8 E=3 78

6.7 END OF BOREHOLE

a

XU, x5

Nurmbers refer to
Sensitivity

20
1595 (%) STRAIN AT FAILURE



Mar
Tea

sty of

Foundetion [

neport ation
Ontano
RECORD OF BOREHOLE No 136-12-1 1 0F 1 METRIC
W.P. 331-89-00 LOCATION WE 136-12: Sta, 12+ 885, O-S 36m Lt. ORIGINATED 8Y K
DIST __ BOREMOLE TYPE _ Sofid Stem COMPILED BY K
DATUM _SEE TEXT DATE 94.08.17 & 94.08.17 CHECKED BY __ To
T YNAMIC C
SOI. PROFILE SAMPLES |« w A CONE ENE TRATION
¥ o .&_‘v FLASTIC :;:m; e | "m'" REMARKS
51, a ‘g‘ z| @ 20 40 60 80 100 L conttnt s 8 &
of 2 ) ; h ) : . wi | Suw RAIN SIZE
2|4 w !l 2]o&| & [SHEAR STRENGTH kPa " . iy 2
ELEY DESCRIPTION sl 51 £lz2] £ .- DISTRIBUTION
BEFTH <|5| F > 38| £ |O UNCONFINED % FIELD VANE (%)
£z z |29 % | ® QUICK TRIAXIAL X LA VANE | WATER CONTENT (%) i
3.0} Ground Surface o 20 40 60 80 100 10 20 30 wim3 lor sa @ oL
89.8 Topsoil b
Q.2 55 37 Q
Shale
S8 1780 H00mn
Bedrock 82
Poar to Fair 55 50 4100m1]
81
£S5 BT 410060
S5 bC y40mm 80
70}
o3 A40min 75
78
76.8 BETTET ]/ 28m 7
6.2 END OF BOREMOLE
Borehole dry upan completion
20
INEIRVER Nurnbers refer to

Sensitivity

1555 o) STRAIN AT FAILURE



Minigtey of
Trangportation

Foundation Dasign

Oetarie
RECORD OF BOREHOLE No 136-12.2 10F1 METRIC
WP, __ 331-88-00 LOCATION WG 136-12; Ste. 124885, 0-8 3m Rt, ORIGINATED BY _iK
DIST___ 4 HWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08.17 & 94.08.17 CHECKED BY ___ TO
T
SOIL PROFILE SAMPLES fr po 2{&‘.@%"&%&’ PEDP}ENEWAT*ON NATY
Hol g pasc MW g B | REMARKS
5. o gg b3 20 40 60 80 100 v wonteNT Rl I8 ) &
p—a J. 1 1 1 :3
ELev Zl8)p| Z|c5| & [SHEARSTRENGTH kP W £ e
BEPTH DESCRIPTION 121 2| 513Z] & |o UNCONFINED % FIELD VANE s 191
g = b %U § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT {%)
84.5 Ground Surfsce il 20 40 60 80 100 0 20 30 wim? {6R sA &1 cL
0.0 Mixture of Sand, Silt and Gravel
(Filt), compagt ! §8 20 84 / °
837 i \
0.8 Clayey Silt {Filll, trace ssnd,
2lss | 26 -
very stitf, brown Z °®- O 4 76 20
82.9 83 “\
'“'-u_m
1.7 Shale M‘M
Bedrock 100m ]
82
Poor to Fair
2Bram|
81
1 261
80
100mn]
79
BOmMm
78
78.8 S&m 17
7.7]  END OF BOREHOLE
xa wd, Numbers refer to m:m
: @5 (%) STRAIN AT FAILURE

Sensitivity



findy i :
‘6’ E\f‘u iy v Fuandation e
Transporiabon

Oevtano
RECORD OF BOREHOLE No 136-12-3 10F 1 METRIC
W.P. 331-89-00 LOCATION WC 136-12; Sta. 124886, O-5 26m Rt, ORIGINATED BY K —
DIST _ Hwy QEwW BOREHOLE TYPE _ Solid Stem COMPILED BY 18
DATUM _SEF TEXT _ DATE 94.08,15 & 94.08.16 CHECKED BY 10
- DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |« Y RESISTANCE PLOT .
E 0 < v-:":-}__._,_‘w PLASTIC :;L:M’L Loue ’]_: REMARKS
b o 1LE & 20 40 60 BO 100 Bl J— | 25 &
9l R EA L e w w | 3% | oramsie
O lpy B 2 les 6 |SHEAR STRENGTH kPs
| ELEV. DESCRIFTION il B |z ha —————— .y DISTRIBUTION
DEFTH S ER- > 158 ] a« |© UNCONFINED % FIELD VANE o (%)
A | 2C| & | QUICK TRIAXIAL x tAB VANE | WATER CONTENT (%)
83,7| Ground Surface © w 20 40 60 80 100 0 20 30 k/m3 for A 81 cL
0.0 Het. mixture of Silt and Clay,
some sand, trace gravel ! 58 12 Lan 0 17 &5 18
{Glacial Till} 83
v i H
ery Stiff 1o Hard A 5 . 76 X
82.2
1.6]  Shale N
S8 50 §75mm 82
Bedrock
Poor to Fair S5 50 ]/Omm 1
55 50 |/Omm
B8O
55 50 }/0mm
79
77.5 S5 1807 M 00mn

6.3 END OF BOREHOLE

Borehole dry upon complation

23 2. Numbers refer to

20
X7 gensitivity 585 o) STRAIN AT FAILURE

~i
o
i



Ministry of
Transportation

Foundation Uesign

Ontaric , ; )
RECORD OF BOREHOLE No 136-13-1 1 0F 1 METRIC
W.P. 331-89-00 LOCATION WC 1236-13; Sta. 13+088, 0-8 32m Lt ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _Solid Stem COMPILED BY __ 1K
DATUM _SEE TEXT DATE 94,08.17 & 94.08.17 CHECKED 8Y ___TO
DYNAMIC CONE PENETRATION
501 PROFILE SAMPLES | 4 JRESISTANCE PLOT AT - HEMARKS
gl « -&__ﬁ Aagme e
= w |<Z| 3 20 40 60 80 100 |" cown M} 2T &
9‘ w g B: oy 3 i 1 i i wp - wi Dg GRAIN SIZE
ELEV 18| # | Z|g8| 2 [SHEARSTRENGTH kPa et DISTRIBUTION
DEPTH DESCRIPTION 12| 2| 3|3&] & |o unconemen  x pieo vane s %)
£1z S {261 & |e quick TRIAXIAL % LAB VANE | WATER CONTENT (%)
82.8] Ground Surface ? e i 20 40 60 80 100 10 20 30 kN/m3 JGR SA 81 CL
: Topsoil 3
608]  Topaoi e | o
03] Hat. mixture of Sitt and Clay, A 82
some sand, trace gravel ,;
£ /ﬁ 288 | 20 4
{Glacial Til} 1%
1 81
L
Very Stiff to Hard ,f/ 3lss |
1%
1/
Brown A
80
id a | s8] 18 Tie & | 0 10 49 4%
%
:/ 6| ss | a2
¢ 78
’
1%
78.3 6| ss | as o
4.3 Shale 78
Bedrock
Poor to Fair 77
76.3 S5 B0_N00omn
£.2] END OF BOREHOLE
Burehole dry upon completion
4 Numbers refer to 2
*¥x 185 (96) STRAIN AT FAILURE

Sansitivity



(Wl IYV’:I:,i‘%.;:Z,:)iA;‘-m Foundation Desmn
Ontario
RECORD OF BOREHOLE No 136-13-2 10F 1 METRIC
W.P 331-89-00 LOCATION WEC 136-13: Sta. 13§ 085, 0-5 3m |t ORIGINATED BY K
DIST HWY _ orw BOREHOLE TYPE _ Solid Stem. Cone Test COMPILED BY __ 1K
DATUM _SEE TEXT DATE 94.08,12 & 94.08.12 CHECKED BY TO
Y iC CONE PENETR
S0OIL PROFILE SAMPLES @« w gggém\mcg P[_(_)’;’E ATION . RK
Lo g "E‘-—— PLASTIC U Bl B % REMARKS
51 . o g St @ 20 40 60 BO 100 L Cowtint Rl BN &
= = 4 1 s 1 1 - - S ow )
ELEV 2|9| w| 2 ]o5| & [SHEARSTRENGTH kPa . w 1 g | oRaNsizE
DESCRIPTION == 2izZ ] = -0 8 DISTRIBUTION
DEPTH < {3 t > 15 & < O UNCONFINED ¥ FIELD VANE (%)
el® % % O 2 |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) g
83,71 Ground Surface w 20 40 60 8O 100 10 20 30 kN/m? [aR sA &1 L
0.0 Silty Sand (Fill), some gravel,
compact 1 88 8 )
Brown 83
82.6
1.1 Het. mixture of Silt and Clay, 2188 |13
some sand, trace gravel
82 b
N o
(Glacial Till 3pss 7 k
Very Stiff to Hard
afss | 20 81 \"‘\
5| 55 | 26 &1
80 4 22 B5 19
& 85 38
7%.0
47|  Shale S5 70 f38mm| 7
Bedrock
78
Poor to Fair
S8 1100 ¥76mm
77
S5 TOU Y 75mm
76.2
7.6 END OF BOREHOLE
Borehole dry upon completion
3 3. Numbers refer to c ?or
KR g mitivity 585 o) STRAIN AT FAILURE



(g} NI ey o ; i
W T";“W‘Z";UW‘ Foungaton Pevign
Datatio
RECORD OF BOREHOLE No 136-13-3 10F 1 METRIC
W.P. 3318900 LOCATION . WC 136-13; Sta, 134086 0-5 47m Rt ORIGINATED BY K
DIST HWY __ QEw BOREHOLE TYPE _Solid Stem COMPILED BY __KK
DATUM _SEE TEXT DATE 94,0815 & 94.08.15 CHECKED BY ___T0
SOIL PROFILE SAMPLES [a | W DYNAMIC CONE PERETRATON o | remanks
=) 5 m AT bl voon Yy
8 @ & g g b 2.0 4.0 GP 80 1(?0 bt CONTENT Lt % [@] R &
ELEV 18| ¢ | 3|o5| & [FEARSTRENGTH KR R S— 2 |okragonion
DEPTH DESCRIPTION S1Z1 £ | >|38| T |o UNCONRNED  x FIELD VANE y 1%)
El= z O & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT [%)
828! Ground Surface ut 20 40 60 80 100 10 20 3o kNlm3 GR SA 81 CL
0.0 Het. mixture of Silt snd Clay, %
3 55 4
some sand, trace gravel A
1
{Glagial Til ¢ 82
eetal e 2185 4 o
Very $tiff to Hard 1A S__.'Z
3] 58] 18 81
11
Brown ¢
4 | 88 BO o
Grey 80
79.8
2.3]  Shale 88 | 6O [50mm
Bedrock 7
$S | 50 f1356mn
Paor to Fair
78
77
SET EQ ¥76mm)
76,2
6.7 END OF BOREMOLE
3 3, Numbers refer to ms
X737 gansitivity 1545 (oh) STRAIN AT FAILURE



g Miristty ot . N N
E‘;’ 1 r,;n:-;pc\_’ntal;on FoatictaUon Lesighn
Otano
RECORD OF BOREHOLE No 136-14-1 1 0F1 METRIC
W.P. _ 331.89-00 LOCATION WC 136-14; Sta. 13+278, 0-S 30m_Lt. ORIGINATED BY K
DIsT . HWY __ QEwW BOREHOLE TYPE _ Solid Stem COMPILED BY LS
DATUM _ste TEXT DATE 94.08.16 & 94.08.186 CHECKED BY 10 .
A E PENLTRATIO
SOIL PROFILE SAMPLES | w  [OYNAMIC CONE FENET N
W £ e in AnER ;;.':x‘"‘ . ':E REMARKS
51 . S sf @ 20 40 60 80 100 ™ content 58 &
s = z d L L L L ] GRAIN Si
Zluwl w ! 2|ok] 8 [SHEAR STRENGTH kPa wF » v z 2k
ELEV DESCRIFTION mlgl et F1z81 ¢ A — DISTRIBUTION
DEFTH L ) Fou > 15 o < © UNCONFINED ¥ FIELD VANE 4 (%)
K |80 & [o quick TRiaxiAL x LaB VANE | WATER CONTENT (3]
82.61 Ground Surface wh 20 A0 60 80 100 10 20 30 kN/ma GR SA 51 CL
o0
B2y Topsail
0.1 \ /_ 1 88 4 o
. Het. mixture of Silt and Clay, 82
some sand, trace gravel
2 S5 26
(Glaciat Tilf)
81
Very Stiff to Hard 3 55 a7 o
Brown
4 55 12 80
5 | 5% 12 e & .
79 1 10 556 34
& 55 12
78
77
7155 | 38 o
75.9 76
6.7 END OF BOREMOLE
Borehole dry upen completion
a 3. Numbers refer to 1 20,
XX sensitivity $° (%) STRAIN AT FAILURE



W" E}’:ﬁg;};z,f;“an P oundaton Deoigo
Ontario
RECORD OF BOREHOLE No 136-14-2 1 OF 1 METRIC
W.P. ___ 331800 LOGATION WG 126-14; Sta, 13+278, 0-8 3m Lt. ORIGINATED BY K____
DIST HWY QEW BOREHOLE TYPE _ Sofid Stem, Conw Test COMPILED BY K
DATUM __SEE TEXT DATE §4.08.13 & 94.08.13 CHECKED 8Y O
o “JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | | % [RESISTANCE PLOT o e MM o & | REMARKS
ke = o LT e LA =& &
V‘é o gj '3( 5] w 20 40 80 80 100 CONTENT g )
- z i k1 3 1 i w
ELEV #l8| w| 2|aE| & [sHEAR STRENGTH kpa e N I P
DESCRIPTION =15 £1zz] E Bl ISTRIBUTION
DEPTH <15 T 28| < [o unconemeD  x FIELD VANE » %)
1< b g0 & |® auick TRIAXIAL X LAB VANE | WATER CONTENT (%1
83,71 Ground Surface w 20 40 60 80 100 20 30 WNim3 ok A 51 cL
¥ \J00rm Asphalt
0.1 Mixture of Sand, Silt and Gravel 1] ss 8 /
{Eill, toose, brown 83
82.6 <
1.1 Het. mixture of Silt and Clay, // 2| 85 8 o
some gand, trace gravel //
{ B2
(Glacial Til) 75 Rl I \\
Very Stiff to Hard \
alss | o2 #1 DS u
Brown
1%
5| 88 18
g 80
6 |ss| 8 o
4 78
7iss| 7
1
2 78
418 ss |30 & o
B BE 34 6§
¢ 77
/
s | ss | @ o
76.1 /]
7.5]  END OF BOREHOLE
Borehole dry upon completion
a ., %, Numbers refer to 20
KOxT 1545 (9%} STRAIN AT FAILURE

Sensitivity



oy Whnistry of
W Teansportation

Pouncation Design

Ontario
RECORD OF BOREHOLE No 136-14-3 1 OF 1 METRIC
W.P. 331-89-00 LOCATION W 136-14; Sta. 13+ 278, 0-5 34m Rt ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __K
DATUM _SEE TEXT DATE 94.08,16 & 94.08.15 CHECKED BY 1O
! DYNAMIC CONE PENETRATION
™ 3
SON PROFILE SAMPLES 5 w 2‘ RESISTANCE PLOT-;?.._.M UASTK. il LRRI = REMARKS
=9 o e . MOIETUL " =L
g wiLE5l o 20 40 60 80 100 t CoNTENT L S O &
SlE BIEZ] = . ' 1 L 1 wp w w | B9 | GrAIN siZE
gl o S los] © |SHEAR STRENGTH kPa ! ! =
ELEY DESCRIPTION 131 5] 212z & E e DISTRIBUTION
DEPTH <|5| * > |38 < |0 UNCONFINED % FIELD VANE (%)
=8 z 4 o é ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT {%) g
93.0] Ground Surface w | 20 40 60 80 100 10 20 30 ym3 JGR SA 51 CL
839  Topseil [ o]
1| ss | 10 o
O3 Het. mixturs of Silt and Clay, A
some sand, trace gravel
Wilz2 | ss | 27 8z
{Gtaciat Till) 1A
[u]
Vary Stiff to Hard 3] 5% 31
% 81
¢
4| ss | 28
Brown 80
Grey 5 | 88 18 o
6]ss |12 79 >
78
17
7| 8% | 46 o
76.3
6.7  END OF BOREHOLE
Borehole dry upon completion
x:} le Numbers refer to 1% 205 ) .
: &5 (%) STRAIN AT FAILURE

Sensitivity



[ ]M‘ istry of M ,
W Tv’;\spgﬁatioﬁ Faandation besigry
Ontario
RECORD OF BOREHOLE No 136-15-1 10F 1 METRIC
W.P. 321-89-00 LOCATION W 136-15; Sta. 134499, O-S 23m Lt. ORIGINATED BY _IK
DIST HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY K
DATUM _ SEE TEXT DATE 94.08.16 & 94.08.16 CHECKED BY T0
‘ v JDYNAMIC CONE PENETHATION
SOIL PROFILE SAMPLES AE [Rdamic CONE 1 paigl e mm o] L | RewARcs
S o b g g » 2'0 4’0 8 80 100 il content Rl B 0] . &
- z 1 3 w w :’ G
FLEV 18| ¢ | 2|c5| & [sHEAR STRENGTH kP P o IR Aoy
BEPTH DESCRIPTION S1Z21 2] 5|32%| & |o unconemen  x FELD VANE %)
£l= 2 [25] & |» auick TmixiaL x Las vane WATER CONTENT (%} | ¥
82.6| Ground Surfece w 20 40 80 100 1020 30 w3 j6R A SI CL
596 Topsoil 71
o4 N\ / AJ1 188 @
a Het. mixture of Silt and Clay, 82
soma sand, trace gravel
7] ss | a2z ©
{Glacial Tit)
81
Very Stiff to Hard ¢ 31851 28
Brown
Grey 4|85 {17 80 .
1
5188 11
11 78
61ss |1
@ ® 0 14 61 38
78
1 77
7188 | 4 o
75.9 76
6.7  END OF BOREHOLE
Borehole dry upon cormplation
x5 Y, Numbers refer to 16 205
KT Sanaitivity 5 (%) STRAIN AT FAILURE



SN

i‘ W} 'I:Y&;HIGQ7L\?(T733,<)rx
Ontarie
RECORD OF BOREHOLE No 136-15-2 10F1 METRIC
W.P, __ 331-89-00 LOCATION WG 136:16; Sta. 134499, 0-S 3m L4, ORIGINATED BY 1K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY 1K
DATUM _SEE TEXT DATE 9408128940802 X CHECKED BY ___TO
S0 PROFILE SAMPLES o« b g!\E(SNIlS\yA%gEOyEOFfENETRA“ON
o0} z Pt ASTE ::gwm LI ':l," REMARKS
ETURL ok
E o|28| @ 20 40 60 80 100 | o ™| 58 &
o« b > 1 N 1 1 i - oo GRAIN SIZE
2wl w| 2]ak| & [GHEAR STRENGTH kPa r " oz AN S
ELEV. DESCRIPTION 1SS ) 2z & g DISTRIBUTION
DEPTH |5 - Z |28 | < |O UNCONFINED X FIELD VANE (%)
.ig z z E o @ ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) g
83.6] Ground Surface w 20 40 €0 80 100 10 20 30 kN/m3 {GR sA st ocL
hin \SOmm Asphalt /_ b
0.1 ; - 1185 | 13 / d
\Mlxture of Sand and Gravel (Fﬂl)./ 1A B3
B3.2 .
trace #ilt, compact
0.6
Het. mixture of Silt and Clay, 1 2 | ss 8
some sand, trace gravel 4
82—
{Glacial Till A 3 | ss | 2 o
18.8
Very Stiff to Mard q 81 .
4|85 |31 \\
Brown \
Grey
5 | 8s | 22 40 \3 a
6 | 55 16
79
7 58 b}
78
8 t 55 27 il
77 @ 3 26 B4 18
8 55 29 1o
76.0 b S
7.6 END OF BOREHOLE
Barehole dry upon completion
3 .3, Numbers refer to W
LR 156 (%) STRAIN AT FAILURE

Sansitivity



Miristey of
Tranwporiation

Feundation Design

Untatio
RECORD OF BOREHOLE No 136-15-3 10F1 METRIC
W.P, _ 331-88-00 LOCATION WC 138-16; Ste, 13+499, 0-S 21m Ry, CRIGINATED BY K
DIsT HWY atw BOREHOLE TYPE _ Solid Stam COMPILED BY __K
DATUM _ SEE TEXT DATE 94.08,15 & 94.08.15 CHECKED BY __ 10
DYNAMIC COI’SiE PENETRATCON
SOIL PROFILE SAMPLES w
f'f‘w SJ RESISTANCE PLOT —m S P R REMARKS
51w gl£6] @ 20 40 60 80 100 ™ e M) ED | &
= P : f f i I w AN SIZE
ELeV @l8] e | S]o5]| & [SHEAR STRENGTH kpa e " L TE | SRS
DESCRIPTION =12] > £]28] & et D 1ON
BEPTH €|5| & > |5Z] & |o UNCONFINED % FIELD VANE < 196)
1% z gu & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%}
82.5| Ground Surfece i 0 40 80 B8O 100 10 20 WNim? R sA 81 CL
Fay
i Topsoil
o AN / A1 ss |7 o
) Het, mixture of Silt and Clay, /1 82
soma gand, trace gravel
/‘ 2188 | 35
{Gilacial Till)
81
Very SUf 1o Hard j 3]8s | 28
a|ss| 24 80
Brown
G ]88 14
ray oy 78
¢ 6] 88| 23 ]
# 18
§
¢ 77
71865 ] 46 by
75.8 78
67 END OF BOREHOLE
Borehole dry upen completion
3 3. Numbers refer to 205
x% % 15R5 (%) STRAIN AT FALURE

Sensitivity



}M'l"isiw of , . e
T(‘a:'xsportnﬁm\ Poundetion Uesign
Ontario
RECORD OF BOREHOLE No 136-16-1 1 OF 1 METRIC
W.P. 331-89-00 LOCATION WC 136-168; Sta. 13+817, O-5 27m Lt ORIGINATED BY K
DIST HWY QEW . BOREHOLE TYPE _ Solid Stem COMPILED BY K
DATUM _SEE TEXT DATE 94.08.16 & 94.08_16 CHECKED BY TQ
DYNAMIC CONE PENETHATION
S0IL PROFILE SAMPLES o« W JRESISTANCE PLOT — R e
E 7] o R 1 AstR Lm0 ; REMARKS
51, i S sl 3 20 40 60 80 100 '™ P wr | 5 &
. & > | f 1 i 1 v - GRAIN 3iZ
ELEV 2lEl w| 2 1ak]| © [SHEARSTRENGTH kPa N Y e :
DESCRIFTION L I > 1z =~ . o DISTRIBUTION
DEPTH g 5 - = g & o O UNCONFINED ¥ FIELD VANE (%)
el= z & © % |® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%) g
83.4| Ground Surface w 20 40 60 B8O 100 1020 30 kN/m3 |GR sA 8l CL
88.8 Topsoil
02] N\ s tlss |7 43
Mixture of Send, Silt and Gravel
{Filt}, loose
2 | 88 6 o
B2.0
- - 82
1.4 Het, mixture of Silt and Clay,
some sand, trace gravel 3 588 28
{Glacisl Till)
Very Stiff to Hard 1
Grey 4 | 585 a7
d ® 2 17 49 133
5 85 324 80
79.2 55 56 [+
4.2 Shele 79
Hedrock
Poor to Fair 78
77.2 &5 T E5 15001
6.3 END OF BOREHOLE
x‘J )-(3' Numbers refer to 15 ?Or
' "‘%—’ {%) STRAIN AT FAILURE

Sensitivity



ﬁ:}iigg,gﬁw Foundavon Design
Ontario
RECORD OF BOREHOLE No 136-16-2 1 0F 1 METRIC
W.P, _ 331-89-00 LOCATION WC 136-16; Sta. 134817, 0-5 3m Lt. ORIGINATED BY K
DisT HWY QEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY 1K
DATUM _ SEE TEXT DATE 94.08.12 & 94.08,12 CHECKED BY w0
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |« W IRESISTANCE PLOT AT - REMARKS
Wy 3 % LATTR HOBTUE veun
51w 21£8] @ 20 40 80 80 100 P e T} 28 GRM: szt
== z 1 1 1
ELEV aldl g | Z|25| & [SHEARSTRENGTH kPa v o ey g DISTRIBUTION
DEPTH DESCRIPTION 121 2] 3152 T |o UNCONFINED X FIELD VANE g %)
’::-, z z %U & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%}
84,71 Ground Surface w 20 40 B0 80 100 1020 30 kN/im3 Jar sA 81 CL
Q.01 Mixture of Sand, Silt and Gravel
1| ss | 19 \ o
(e 84
2]ss| 10
Lowvse to Compact
83
i el B d ¢° 42 45 13 ©
82.2
2.5 Het, mixture of Silt and Clay, L 4] 88 15 82 <
some sand, trace gravel L \
HAls | ss | 6o —— o
{Glacial Tilt) ]
81
M
Very SHf to Hard B SE B0 1 26mn
Gray 7 mﬂmsszmn 0 9
¢%
79
78.7 4
6.1]  Shale Omm
Bedrock 78
Poor to Fair
 25rhm 77
76.5
8.2] END OF BOREHOLE
3 3. Numbers refer to e
X% IS5 (o) STRAIN AT FAILURE

Sensitivity




;\’J\r’};‘r‘\:,:;fluﬂﬁﬁ Foundation besign
QOntano
RECORD OF BOREHOLE No 136-16-3 1 0F 1 METRIC
W.P. __ 331.88-00 _ LOCATION WC 136-16; Sta, 134817, 0-S_29m Rt. ORIGINATED BY _
DIST HWY  at _ BOREHOLE TYPE _SoldStem oo COMPILED BY _ K
DATUM _SEE TEXY DATE 94.08.16 & 84.08.16 CHECKED BY 10
. . DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w lgEs) il
E o 5‘ STANCE PLOT oo nae || REMARKS
51 @ g 51 @ 20 40 60  BO 100 e comtiny w2 O &
= z L * 4 . L 3 w 2 GRAIN 517
|8l wi{ 2]aE| & [SHEARSTRENGTH kPa “ “1 E: SIZE
ELEV DESCRIFTION il B2 - L1z > [ | S a— DISTRIBUTION
DEPTH é = e s 8 5 y O UNCONFINED M FIELD VANE 3 (%)
e z & © % |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
83.2| Ground Surface w 20 40 60 80 100 o 20 30 kN/m3 [GR sA @1 ¢
o0 -
g7 Topseil
o1 N\ / 1|ss| s 83
! Silty Sand {Fill), some gravel
Loose
Brown 2 55 7
82
81.7
1.6 Het. mixture of Silt and Clay, 7
some sand, trace gravel 3} 88 22 =
{Glacial Till) 81
Very Stiff to Hard
B 4 58 80 o
rown
78.9 80
T o, 5 [ 85 | 100 f250mnf
Bedrock FIES TT00 ] /Omm
79
Poor to Fair
78
7.1 1.1 55 50 y80mm
6.2 END OF BOREHOLE Y
x¥. w3 Numbers refer to 1% zoh
) © Sensitivity ‘%— {9) STRAIN AT FAILURE



eyt Minigtry of . ,
I TrLr:spormticm Foundation Dasign
Ontaric
RECORD OF BOREHOLE No 138-06-1 10F 1 METRIC
. W.P., __ 333-83-00 LOCATION WC 138-06: Sta, 12+489, 0-5 47m L. ORIGINATED BY K
DIST__ 4 HWY oEW BOREHOLE TYPE _ Solid Stem COMPILED BY __ K
l DATUM _SEE TEXT DATE $4.08.25 & 94,08.75 CHECKED BY ___T0
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES £y 3 |ResISTANCE PLOT ot e M & | REMARKS
5l & g% 4 4 0% 1P - o - %g Gﬁmzs £
— 2 L H 1 w
ELEV AR g ‘z’% £ [SHEAR STRENGTH kPa ) 2 btsrmeu‘:'fon
DEPTH DESCRIFTION S121 2| 5132 & |o unconenen  x FIELD VANE s %]
g’? z E %u § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
85,71 Ground Surface & 20 40 60 80 100 120 30 funm3 joR SA sI L
g Topuoil
l o \A : / 1 ]85 | 28
Sitt (Fill), some sand and clay,
trace gravel 86
2188 ] 28 o
l Compact
Brown 3aissi a0 84
l 41855 | 20 a1 o
82,7
3.0 Silt, some sand and clay 1.1 1]
15 |ss| 22 o
i 0 18 71 12
l Compact _“ 82
Brown 6] 88 18
' I 81
‘7 lss ] 1y o
¥
80
79.8
6.4  Silt and Clay, some sand
an Y, S0 & BATY 8 / 8 SS 11 b
20.8
Stiff to Very SHiff % 7
1%
§
/;/
19 78
o | ss | 1s o
£ //
Brown »’f
l 14 77
Gray /‘
. i
nAlw| ss | 20 o
’;’ 76
A
, %P
4%
1% 75
l ,f; 11} 88 | 25 o
f
A //
A 74
' A
/
g ;12 56 | 24 ¢
72.8 r 73
' 12.8]  END OF BOREHOLE
3 ., % Numbers refer to ‘va
REXT gensitivity B5 (%) STRAIN AT FAILURE



{mml Mrruairy o1 . e e
W Transporiation ety Dasige
Ontaric
RECORD OF BOREHOLE No 138-06-2 10F 1 METRIC
W.P. 333-89-00 LOCATION WC 138-06; Sta, 12+489, 0.5 3m Rt __ ORIGINATED BY |
DIST 4 HWY aEw BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __iK_
DATUM _ SEE TEXT DATE 94.08.17 & 84.08.17 CHECKED BY 0.
DYNAMIC CONE PENETRATION
501L PROFILE SAMPLES w o] i PLOT
'-u: " g RESISTANCE PL &_h . ::,:.’::1. s - ):E REMARKS
- e8] 2 20 40 60 80 100 '™ ot el a
- 2 L - o . L wp w =] GRAIN SIZE
eyl w| 212E] 8 JSHEAR STRENGTH kPa g i S E
ELEY DESCRIPTION -1 Liz [ Oy DISTRIBUTION
GEPTH| o R O - 28| ' |O UNCONFINED  x FIELD VANE . 1]
E z z & © G |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
87.0| Ground Surface W ] 20 40 60 80 100 1020 30 GR SA Si CL
R Mixture of Sand, Silt and Gravel o
a
0.2 {Filly 1 88 14
Silt {Fill}), some sand and clay
2{ss | 10 86 F.;.m ..
Loose to Compact 0 10 76 14
Brown 3! 88 ]
85 \ s
ass| s \
84.0 84
3.0 Silt, some sand and clay
5188 | 17
Compact
83 \ —
B 6] 85| 26 ) o
T OWH
7 58 19 <
By M"m
81
8| 85| 18 o
80.0 a0
7.0 Silt and Clay, some sand
Firm to Very Stiff
4 55 7 73 o
Grey
\Y4 78
1055 | 30 o
77
11
1"l ss | A 76 o
75
121 85 | 27 o
74.2
12.8 END OF BOREHOLE

Nuribsers refer to
Sensitivity

W
‘5*,%*" {%) STRAIN AT FAILURE



Ministry of ,
Transportation

Foaundation Dewign

Ontario
RECORD OF BOREHOLE No 138-06-3 10F1 METRIC
W.P. _ 333-89-00 LOCATION WE 138-06; Sta. 124489, 0-§ 38m Rt ORIGINATED BY IK
DIST___ 4 MWY _ gEw BOREHOLE TYPE _Solid Stem COMPILED BY __ K
DATUM _SEE TEXT DATE 94.08.24 & 54.08.24 CHECKED BY ___TO
BYRAMIC CONE PENE TRATION
SO PROFILE SAMPLES « % JRESISTANCE PLOT NATUBAL - REMARKS
=] g m\‘mm bttt Lmﬁ .- o
5 olgs] @ 20 40 60 80 100 ™ cownwr £3
51 RS h A ) h ; wp - wi ] 58 | oramsie
£l8| w!| 21ak| & [SHEARSTRENGTH kFa ] DISTRBUTION
ELEV 131 5 L1253 =
DEPTH DESCRIPTION S1Z| 2| {38 & [o unconsmep  x FiELD vane . o
g L 1201 & |e QUICK TRIAXIAL X LAB VANE | WATER CONTENT {%}
82.6] Ground Surfuce ? i ] 20 40 60 80 100 10 20 30 wiim3 lor A st CL
: Topssil C¥x
s3] Topeo et 1 {ss | s o
0.3 si, some sand and oley ! 62
Loose to Compact Hilj 2188 | 1N
Brown | a1
Hajss| a 0
4’ s8] 1t 80
78.2 L H 5| 88 8 [
3.4 Silt and Clay, spme sand 78
Stiff f/ 6 |ss| 7
Brown //
Grey : % 78
% -4
f
g%
iel
A7 ]ss | 77 o
/
1f
’/j 78
4%
1%
; 7%
. % o
Very Stiff 8]ss | 2
74,4 %
8.2l  END OF BOREHOLE
20
%%, %% Nombes o110 154S (o) STRAIN AT FAILURE

Sengitivity



jp—
F ) ot i Conrsat g
Trensportation 5,

Ontario
RECORD OF BOREHOLE No 138-07-1 1 OF 1 METRIC
W.P. 333-89-00 ____ LOCATION WC 138-07; Sta_ 13 +248, 0-5 28m Lt ORIGINATED BY K _
DisT 4 HWY QEW BOREHMOLE TYPE _ Solid Stem e COMPUEDBY | K
DATUM _SEE TEXT DATE 94 08,24 & 94.08.24 CHECKED BY (8]
SOIL PROFILE SAMPLES | o 4 [RESISTANCE PLOT e o
Wy < - FLARTR mn_m.u. el = REMARKS
= = o T— ) WORA UHF T b T &
5 o g 5] @ 20 40 60 80 100 L conTEn z g
= o £l =z e L s [ w wi | 2% ] 6RAN sizE
ELEY DESCRIETION cle| ¥ | §|8c]| 2 [SHEARSTRENGTH kpa e g DISTRIBUTION
HEFTH <|5| & > |28 | £ |© UNCONFINED  x FIELD VANE 3 5 (%1
b > € é ® QUICK TRIAXIAL %X LAB VANE | WATER CONTENT (%}
86.8] Ground Surface w 20 40 60 80 100 10 20 30 kN/rn3 GR SA Sl CL
ak:& Topsoi i o]
e 1 ] oss | 1
.31 sandy Silt, trace clay - F
- H 85 -
Loose to Compact H- 2 55 16 o
Brown 3 1
3]|ss |10 84
4188 3 q
H 83
16 ]ss |0
82.0
- 8z
3.8 Silt and Clay, sandy
6(ss| 3 o
0 24 B3 12
Very Stiff hvi
B 81
Grey
80
7188 | 16 o
79 .
78
8] ss | 11 P
g 77
955 | 23 o
76.1
9.8 END OF BOREHOLE

3 3, Numbers refer to . @
X7 gensitivity DY (%) STRAIN AT FAILURE



) Miriistry of
W Trangportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 138-07-2 1 0F 1 METRIC
W.P. __ 333-89:00 LOGATION WC 138-07; Sta, 134248, 0-S 3m Rt, ORIGINATED BY 1K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stermn, Cone Test COMPILED BY K
DATUM _SEE TEXT DATE 94.08.18 & 94.08,18 CHECKED BY ___TO
SOIL PROFILE SAMPLES |w | % |DYBAMIC CONE FENETRATION e N
'.W_cn & PLASTI MO vouio o
5| e gl 2 [ 2 40 0 w0 0 | e ) ZE e
gl z i w w w GRAIN 51
ELEV El8| | 2|25 & [SHEARSTRENGTH kPa — et 2 DISTRIBUTION
DEPTH DESCRIPTION S15| 2| >|38] T |o UNCONRNED  x FIELD VANE s 1%)
1= z %U g, ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
86.21 Ground Surface s 20 40 60 80 100 10 20 30 ki3 fGR SA SI oL
X Mixturs of Sand Silt and Gravel N
868 fture of Send Sift and Grave les |16 88 .
0.3 {Fill}
Compact
it (Fill), some sand, treve clay 2185 15 .
and gravel
Loose to C t 3]ss |14 o
O ¢+ m’npac 20v7
84
Brown
alss | 7
82.8 5|85 8 8 °
34 Silt and Clay, some sand 1A
%
Soft (/ 6)lss | 3 82 s
1]
Brown LA f
Gray § <
17 1ss] 3
/ a1 A2
/
Very Suff ’
8O \\
Al 8 | 88| 27
A \
%
11
g 78 \\
/
//’ 9lss | 5
A 78
f
1%
f
A
// 77
10] 88 | 16 o
76.5
9.8]  END OF BOREHOLE
3 .3, Numb f 20
Bk iy Tt WS (o) STRAIN AT FAILURE

Sensitivity



Z

- Mitustey of Popnaaetion |
a Transpottation Poornaation b

Dntario
RECORD OF BOREHOLE No 138-07-3 10F 1 METRIC
W.P. 333-89-00 LOCATION WC 138-07; Sta. 134248, 0-5 24m Rt ORIGINATED BY K
DIST a4 HWY__ QEw BOREHOLE TYPE _Solid Stem COMPILED BY
DATUM _SEE TEXT, DATE 94 08.24 & 94.08.24 CHECKED BY ___TO
T PENETRATIC
SOIL PROFILE SAMPLES |« w [OYNAMIC CONE T TION - s
"‘_" W 5 PLAST M;;_“M_ (o . ; REMARKS
= alxz| 3 20 40 60 80 100 ™ comw M) Z 8 &
i B 5122 = 1 1 + . t wp w we | 2% | GRaINSIZE
Elm| W S 1o | © |SHEAR STRENGTH kPa
ELEV DESCRIPTION sl R =2z E >y DISTRIBUTION
BEPTH A ERRS > |38 | < |O UNCONFINED X FIELD VANE (%)
S 2 |20] & |® QUICK TRIAXIAL x LAG VANE | WATER CONTENT (%) g
86.41 Ground Surface (] 20 40 60 BO 100 10 20 30 wwim3 lor sa g1 oL
g8:9]  Topsoil L4
il 1] ss | 9
031 gilt {Fill), some sand, trece clay 86
Compact 2| 8% 17 o
85
Brown
3}ss| 1t of
84,0
84
2.4 Silt, some sand and clay, 85 9
compact, brown
58 11 83 fs
82.7 0 17 72 1
.7 Siit and Clay, some sand, some
organica to Bm, ] 85 3
87
Firm to Stiff
V4
% =
Grey
81
7] 8s | 12 1o} °
79
88| 7 o
78
= 3
9155|186 ” o
76.7
9.8 END OF BOREHOLE
3,3, Numbers refer to 16 70;
¥ X gensitivity S5 () STRAIN AT FAILURE
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TABLE 1
CULVERT DETAILS
WC135-40 31+688 82.0 82.6
WC135-41 32+102 78.2 , 80.9
WC136-01 10+419 80.8 81.8
WC136-02 10+622 - 81.0 81.6 .
l WC136-03 10+825 81.0 81.7
WC136-04 11+101 81.4 82.0
WC136-05 114262 \ 81.4 82.3
WC136-06 11+446 82.0 ' 82.8
WC136-07 114656 81.8 82.4
WC136-08 114853 81.6 82.3
WC136-09 12+059 82.4 83.3
WC136-10 124347 82.6 83.5
WC136-11 124675 83.3 83.9
WC136-12 124885 82.9 83.5
WC136-13 134085 82.3 83.0
WC136-14 13+278 82.6 83.2
WC136-15 13+499 81.3 82.3
WC136-16 13+817 82.6 83.8
WC138-06 12+489 82.8 83.8
WwC138-07 13+248 83.4w 84.8




TABLE 2

REPORT OF SOIL CHEMISTRY ANALYSIS

Chloride 0.5 | mg/kg 620 762 534 1780 314 467 290 906 913 66.2 224
Sulphate 0.5 | mg/kg 103 108 746 676 93.8 96.6 102 102 106 216 112
pH 0.0 | units 8.03 8.66 7.63 7.52 8,42 8.18 .40 8.45 8.48 7.75 8.99
Moisture 0.01 % 12.1 13.9 6.27 30.6 13.7 9,25 7.81 8.75 10.3 14.9 4.64
Content
— — — — §
Notes:

LOQ = Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
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N t

;

REGIONAL MUNICIPALITY OF
HAMILTON WENTWORTH .

CITY OF STONEY CREEK

GEO. TWP. OF SALTFLEET

H

REGIONAL MUNICIPALITY OF
 NIAGARA

TOWN OF GRIMSBY
GEO. TWP. OF N.'GRIMSBY

CONCESSION 1 $

T

e
T v

b 3

g

DRAWING NO. 3318900-A
| LEGEND
BbREHOLE
@REHOLE + CONE
BORBHOLE ELEVATION STATION OFFSET
~NO. @)
ESSﬁi 81.8 31+688 25m Lt
135-40-2 835 31+688 4m Rt
35—4;0—3 82.0 31+688 28m Rt
E35-4%t-i 79.9 32+102 30m Lt
135-41-2 82.1 324102 3m Rt.
‘ 135-41-3 80.5 32+102 | 36m Re.
PLATE ULTIMATE PHASE QUEEN ELIZABETH WAY LEGEND . e “ SCALE
C4-8 STA. 314250 TO STA. 104250 PRELIMINARY DESIGN STUDY T rrorsmonn i ="
w.P. 80~-76-00 METRES




LoT 19

S ‘ T 136-03-1 81.8 104825 | 22mLs.
DRAWING NO. 3318900-B 1%6.03.2 5.3 104825 | 3m Re.
: 136-03-3 81.6 10+825 | 2m Rt
136-04-1 81.6 11+101 | 23m Lt
Boﬁmgg 136-04-2 82.7 11+101 | 3mRe.
BOREHOLE + CONE 136-043 81.5 114101 | 23mRe,
BOREHOLE ELEVATION STATION OF.FSBT 136-05-1 81.7 114262 22m Lt
@) 136-05-2 82.9 11+262 | 3mRe.
136-05-3 82.2 114262 | 2m Rt
80.2 104419 | 2Lt
82.0 10+419 | 4mRe. 136-06-1 81.8 11+446 | 23m Lt
7.9 104419 | 22mRe 136-06-2 82.9 114446 | 3mRe.
LOT 23 136-06-3 82.1 114446 | 22m Rt
= 81.3 104622 | 23mLe
82.2 104622 | 3mRe. 136-07-1 82.5 114656 | 22m Lt
815 10+622 | 23m Rt 136-07-2 83.1 114656 | 3mRe.
o 136-07-3 - 82.4 114656 | 23m Rt
I' =
SCALE — =~ FLOODPLAMN LINE
o LEGEND  ___ ruume QUEEN ELIZABETH WAY ULTIMATE PHASE PLATE
L erorcemmem PRELIMINARY DESIGN STUDY STA. 104250 TO STA. 114750 C4-9
METRES W.P. 80-76-00 ';

PROPERTY ACQUISITION




GEO. TWP. OF N. GRIMSBY

e e .

REGIONAL MUNICIPALITY OF

NIAGARA

TOWN OF GRIMSBY

s T

B

DRAWING NO. 33

N NUE DR BN N N BE IE Em
. STA 14150,
i ...

136-10-1 . 124347 i
BOREHOLE 136-10-2 84.4 124347 | 3mRe
BOREHOLE + CONE 136-10-3 83.0 124347 | 30mRe.
REHOLE | ELEVATION | STATION | oFrsgr | 136111 8.3 124675 | 25m Lt.
NO. @ FES 136-11-2 84.8 124675 | 3mRe
136-11-3 84.5 124675 | 32mRe.
136-08-1 82.9 114853 | ZmLe
136-08-2 83.4 114853 | 3mRe 136-12-1 83.0 124885 | 36mLt. iR NATIONALFALWAYS
136-08-3 82.5 11+853 | BmRe. | 136-122 84.5 124885 | 3mRe. R
| 136123 8.7 12+885 | 26mRe.
136-09-1 82.8 124059 | 34mLe
136-09-2 8.7 124059 | 3mRe 136-13-1 82.5 13+085 | 32m Lt
136093 833 124059 | 24m Re. 136-13:2 83.7 134085 | 3mLe
'l 136-13-3 82.8 134085 | 4ImRe
- . ) “e e FLOOOPLAIN LINE
P , SCALE
C 4"“;50 ULTIMATE PHASE " QUEEN ELIZABETH WAY LEGEND Fus ae SALE
. EXISTING PROPERTY 40m )
| St T0 STA. W.P. 80-76-00 = PROPORED CAY VETRES




LAKE ONTARID

LOT 15

AT SN PH0RRZOEW

REGIONAL MUNICIPALITY OF
NIAGARA

TOWN OF GRIMSBY
GEO. TWP. OF N. @mssv

LOT 14

N\

CONCESSION 1

i
!
[
:
i
i
!

LOT 12

Hourtn = s g1 A i s

LOT 15

i .
i

P H
;
|

DRAWING NO. 3318900-D

LEGEND

I
é

N BOREHOLE
L BOREHOLE + CONE

| BOREHOLE
‘1 No.

ELEVATION
{m)

STATION

OFFSET

136-14-1
o] 136142
L] 13614

| 136-15-1
| 136-15-2
| 136-153

I 136-16-1
‘ 136-16-2
136-16-3

82.6
83.7
83.0

82.6
83.6
82.5

83.4
84.7
83.2

13+278
13+278
134278

13+499
13+4%9
13+499

13+817
134817
13+817

30m Lt.
Im Lt
34m Rt.

23m Lt
3m Lt
2im Rt.

27m Lt
3m Lt
29m Rt.

SCALE
40m o 80m

‘ LEGEND ;e
------- EXISTING PROPERTY
et weees: PROPOSED CAH

METRES wnauass PAOPERTY ACQUISITION

QUEEN ELIZABETH WAY

PRELIMINARY DESIGN STUDY
‘W.P. 80-76-00

ULTIMATE PHASE

STA. 134250 TO STA.14+750

PLATE

C4-11

!



LOT 18

LOT 18

LAKE ONTARIC

REGIONAL MUNICIPALITY OF

TOWN OF LINCOLN
GEO. TWP. OF LOUTH

LtoT 17

BROKEN FRONT CONCESSION

L4500

12+800

LOT 16
HOT 10+ 417,003 RAMP E-N3R %
SHOT W-126.343 WK 9

W BEXQITC

40m

80m

e EXISTING PROPERTY

PRELIMINARY DESIGN STUDY

ULTIMATE PHASE

JORDAN HARBOUR s
TWENTY MILE CREEX P ‘
Jg RS s
HOT :}.m 7, RAMP W-3SH ;
R DRAWING NO. 3338900-A
/ A B ] LEGEND
o g t% f’ "
BROKEN FRONT CONCESSION GONCESSION 1 DR OE + CONE
BOREHOLE | ELEVATION | STATION | OFFSET
LOT 20 / LOT 19 LOT 18 NO. (m)
138-06-1 85.7 124489 | 42m Lt
138-06-2 87.0 124489 | 3mRe
o 138-06-3 82.6 124489 | 38m Re.
SC @ LEGEND  oine QUEEN ELIZABETH WAY PLATE
e Che————

METRES

wemmnen e PROPOSED CAH

W.P. 80-76-00

STA. 114500 TO STA. 13+000

C4-23




REGIONAL MUNICIPALITY OF
NIAGARA

TOWN OF LINCOLN
GEO. TWP. OF LOUTH

LOT 16 LOT 15 LOT 14

BROKEN FRONT CONCESSION

.
- L o [ — o —

LAKE ONTARIO

LOT 13

N LOT 16 LoT 15

1 AT é ::::: 'DRAWING NO. 3338900-B
e i BOREHOLE
BOREHOLE + CONE

| BOREHOLE

NO.

ELEVATION
(m)

STATION

OFFSET

i
13807-1
136072
13607-3

85.8
86.2
86.4

134248
134248
134248

25m Lt
Im Rt
" 24m Rt.

 PLA

ULTIMATE PHASE QUEEN ELIZABETH WAY

C4-

o i — N — . — A — N — - - - - - - -

TE
24

STA. 134000 TO STA. 14+500

PRELIMINARY DESIGN STUDY
w.P. 80-76-00

LEGEND

= FLOODPLANLINE |
e FIL UNE §

~asmee  PROPOSED CAH

i
[

S PROPERTY ACOURNTICM

&

SCALE
49m o

80m

METRES




—40 < -30 -20 -10 G 10 20 30 40
87 FrT T T AT s s e e b Zainsinsintinsnd it i Shaineieste et [ betat itttk SEPu i ahalaseninaiindiag he Sttt | i T T T T e e e e e hel
| E | ! BH135-40-2 i ! :
| | | | | | | | |
85 [ I, e e e e e e e e e e e S SR B S 4
i i i i T ' : ! i
' i X : PN E ; BH 135-40-3 i
| | BH 135-40-1 ; ; ; , 40 ;
B3t 1o T .. e Lo AN ! S Lo gt e |
j : o~ ' : 112 Mixtlire of Sand, N ' ;
i { ; 1 t ' Silt tand Gravel 1 b 1
i i ] I i 21 (Filt 1 18 I 1
81 Lo LSS /| S S e L_30 L T I O S 4
! i 37 i Het! mixture ; I 26 ! H 19 iHet. mixture |
t 3 of 5itt and : 1 29 1 : 20 iof Silf and :
79 b 1. 1984 Claf,_some ______ b L34 - — . 21--Jd . Cloy. seme___|
! b3 sand, trace ! 4 % Het.! mixture ! 24 ¥l sond, trace !
1 22 gravel (Glacial H i /) of Silf end 1 T4 gravel (Glocial ;
77 | | Ty i 37 Ciay, some ; Tl 1
Y I R o B T M R /S 1
E ; E 1 { g g'rmiet {Glacial : 30 /«3; i
75 | i 35 {4 ! ; had Tt} i £i g :
o m e o F e o e e e o e e m e it T Fomm -4
{ i i t i i 1 : i
i i i i I 1 | : :
' i ; i i : f i ;
T3 R e R [ e e e 3
8m 4 o 8m Hor.
4m z 0 4m Vert.
Job No.: Dwg. No.
WP 331"89‘00 3318900"E m QACqQues §
wC 135-40 - PROFILE STATION 31+688 Jaea ¥
€ Date: Dwn. by: Appd.: v Whitford g
94/09/06 TA TO




- 40 ¢ -30 -20 -10 (4] 10 20 30 40
85 P e et ot o hinindebeieieishehh b T T [ 0 S s e S e e e i o e e S e e b ebakateainsiesbeiindiais e -
i E ] i { £
t ! | EXISTING GRADE BH 185-41-2 | PROPOSED GRADE i §
! BH 135-41-1 { ! “\ ! a t | |
83 L ..., P e [T e aanvepeppen e P SRR Sy e — e e e o
! : E TN B f - ! | TBH 135—41—3*
é ! ! I el i - | ! :
81 [—— o S b e D = Bl Mixture of Send, i N ENCNT a
: e 1 \/«E r e Silt aad Gravel e -
' N L 1 g 129 (Fitr) ' F 8 !
79 % 2 ) i i 132 t 1 : 27 1 Het. mixiure of
T b I 71 S . - Py I B R e 177733 7777 Sit end Clay,
! 32 Het. mixfure of : i7a Het. mixture of ! i %; ] ; ?:;:: ;?:fel
* /] Sit and Clay, t tzx SHt cmd Clay, | ! {
77 prmmm Zz“fx“""“ﬁaﬁe“s‘a'h‘d ““““““ e : somiE sand, T T o ?““32“5"" + (Glacial Til))
! 22 Z trace gr«ivei ! ! % trace gravel ! : 4 !
| 24 % {Glacial Till} ! ! (Glcciczi Till} ! i !
75 T ey /2; ““““““““““ "'1 ““““““““““““ E et Tzs"’ """"""" i i E A E Sanhatenias = -1
! ! ! ; ' | ! 50/ E ! Shale Bedrock
i i H i ] H 1 100mm™ t
73 b L B IR S | A S e e J
8m 4 0 8m Hor.
4m 2 g 4m Vert.
Job No.: Dwg. No.:
WP 33%—89'-00 3318900-F m jacques @
WC 135-41 - PROFILE STATION 32+102 2
¢ Date: Dwn. by: Appd= v ] whittrd [
94/09/06 TA TO




EXISTING GRADE

PROPOSED GRADE

—~40 s - 30 -20 20 30 40
87 I e S e e I 2 he Setdaatthatasheianls Tt P T T T T S T e e | it T
: i * | E ;
| i BH 136~0h~1 i BH! |136-01-3 i
85 b SRt T S o e o o o 2 2 e o e e o e e o e
I i ] ; i
k | i i i
3 { i 3 E
3 t i o H
S T R— i vt ;
I i 5 ;
H i i 3 : i
81 i } i : E 8 i i i
yTTTTTT T TTTTTTRNETTTT T I HE A and Sand, frace ?, H 7
i i { { i 33 clay {Fii N ! 3
i i 5 y (Fji) v
13 H i I 4% i i I
7q | 1 2 i 1 e i iQ i F
e I - ”1}4}?‘”,;,7,&;};"? ''''''''''' IS R S 7 proT T 3
! i 35 B ot : 1 69 : 6l Het. mixture '
' ; 63 I rof Silt and Eo3s 1 4 Z of Silt ahd E
77 b b sgbd__iClay, some . |77 W Het._mixture 77/225mmid 21, some o]
: T ¢ fsend" frace T T 4 oy b L iy ;
t I 26 ravel (Gl taciat t of Siit rand 54 sand, trace I
; ' 5 i%ﬁ) ! I 49 B4 Clay, shbme ; gravel (Glacial !
75 L | S 4 S R L LA sand, frace ________ I 7 LLLL) S S |
t } [ i i : gravsi {G!qczci ' H i
t Y | ; - 3e bl Ty b ; z
2 . N e R R I - S b 5
8m 4 8m Hor.
4m Z 4m Vert.
Job No. Dwg. No.:
WP 331-89-00 3318900~-G
WC 136-01 - G PROFILE STATION 10+419 V‘}Q Wrford
Date: Pwn. by: Appd.:
94/098/06 TA TO

SORERITE




EXISTING GRADE PROPOSED GRADE
—40 : -30 -20 -10 20 30 40
85 P e ot o e e e e B B e e e e e e i e e e s e s e
¥
| | BH136-02 i
83 Lo s o \ T T
[ i 3 3
i § i E
1 E 1 ¥ [
81 | | — Z ﬁ |
| R T B 75 I | Sttt T e TR I T T T
| ; & | Het. mixture af Silt is2 g oM and Gravel 130 [l Het. mixture of Sit !
1 1 24 i and Clay, some sand, 134 [ ( ' } 1 135 /] and Clay, some sand,
79 o oS fd. ftroce gravel, l 13149 R SR 45 £ _irace qr‘bTng. _________ 2
; ; s i {Glacial THL)} | 143 [ i 138 fd {Glacial Till} :
i t 36 t ! i i 1 i £
| 3 26 E E 42 Het mﬁxture of st o P | ;
77 {' """""""" ‘; """""" "“"E “““““““““““ E‘ """""""" 3 "élﬁ’t’:f"mqi}?;"s‘o“nﬁ§“§Eﬁa,’;‘"“"ﬁ “““““ ? ““““““““ é
/| trace gravel, i
f | | : 136 Pl (Glacial! Ti) 157 ;:”g' | |
75 e T Fomem 22 hatmie Sndadintth it | i 739 T T T e e f ot 13 it b e 3
i i - 3 3 i - 3 | { H
1 { E [ H I i b i
1 1 E E ] E H i H
2 2 S e e b ! _ S U LS b . J
Bm 4 G 8m Hor.
4m 2z 43 4&m Vert.
Job No.: Bwg. No.
WC 136-02 PROFILE STATION 10+622 WP 3980 3oies00H T :
- - * L 3
& Date: Pwn. by: Appd. Whitford §
94/09/06 TA TO




EXISTING GRADE PROPOSED GRADE
10 20 3¢ 40
___________ b 2ttt et e H e
BH 136-03-2 | BH 136 03-3 : !
i i {
________________________ -ii—--—-—--—-—---—l-_--‘. I eenm——
E ‘ N i i
1 P - Mixture! of Sanr\. i i
A SRS - o e L -Sill_ond _G.rgxel_____mt._ +| T
| i I3 1 Het. mixture of Silt 36 g (Filp 36 Het. mixture of SHt |
: ; 34 ! and Clay, sbme sand, 145 1 ! 45! ] and Clay, some sand, |
79 Lo oo 28W ¢ trace graveb. ... .. __. s I 501 -frace ghavel, _______ K
3 : < (Glaciai Tilf) . 136 Het. mix{ura of 31 {Glaciat 1T|E!} $
' { 28 1 ! { 130 41 SiH ond Clay, 29} : i
L . 7| N R b cemio-fg) _Some sond, 4! S R 4
i ¢ i i ¥ A “Yrace gfravel i i t
; ; s H 128 b (chzcu:z L THD) ; ; i
75 | : 30 0 o i ] £ 271 ! !
e D s e S :
: 3 ! 1 133 1 i 1 i
H H 3 1 i o i i i 1
H H E L H i 1 1 t
28 S S S I L B S I I 4
i i ; ¥ i i i { 3
i ) I i i H i { ¥
i i 1 H H i } i i
P4 T . S A N SO S SN . d 3

8m 4 o 8m Hor.
4m 2 o 4m Vert.
Job No.: Dwg. No.: :
WC 136-03 - G PROFILE STATION 10+825 N S 00 Sl v‘ Jooques K
-03 - +
‘E Bote: Dwn. by: Appd.: Whitford 2
94/09/06 TA TO




EXISTING GRADE PROPOSED GRADE

-40 * -30 -~20 -10 20 30 40
83 L et P e e e e e e e 7 e o e e S e o o i e o o e o i i e '-';
‘{ i BH 136-04-1 ; !
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FOUNDATION INVESTIGATION REPORT
For :
Q.E.W. Culverts
(Between Gray’s Road and Fifty Road)
W.P. 319-89-00
District 4, Burlington

INTRODUCTION

- This report summarizes the results of a foundation investigation conducted in

conjunction with nine (9) proposed reinforced concrete box culverts that will
carry the Q.E.W. and in some cases the North and South Service Roads. The
proposed new culverts will replace existing culverts within the site Timits
defined by Gray’s Road and Winona Road at or adjacent to the existing culverts.
The culvert replacement project is associated with the Q.E.W. widening to a 6
lane divided highway. |

SITE DESCRIPTION

The site is located within the area bounded by the North Service Road and the.
South Service Road along the Q.E.W. corridor between Gray’s Road and Fifty Road
in the Town of Stoney Creek, Regional Municipality of Hamilton-Wentworth. The
existing Q.E.W. is a four Tane median divided highway and grassland separates
the Q.E.W. and the North and South Service Roads. Nine (9) separate sites

~ (Sites A to I inclusive) were investigated within the overall site Timits.

Numerous open footing and box culverts exist within the site Timits féci]itating
the transmission of creek waters to Lake Ontario in a northerly direction
beneath the service roads and the Q.E.W. The existing culverts vary in
dimension and appear to have been'constructéd as early as the 1930’s. Minimal
depths of cover (up to approximately 2 to 3 metres) generally exist above the
culvert roofs. The culverts appear to be of sound quality and no significant
visible signs of concrete deterioration were observed. |

A number of Q.E.W. underpass structures exist within the site limits. Underpass
structures proceeding from west to east include Millen Road, Fruitland Road,
Glover Road and Winona Road. The structures are four span structures with
approach fills in the order of magnitude of 7-8 metres. The terrain across the



site is generally flat accentuated by creek slopes at the culvert inlets and
outTets. Depths of water in the creeks were shallow at the time of the
investigation and generally were less than one (1) metre. As mentioned earlier,
grassland covers the area between the asphaltic Q.E.W. roadway and the service
roads.

Land use in the area is divided into residential north of the existing North
Service Road and industrial south of the existing South Service Road. In
addition, an MTO district garage is located at the South Service Road just west
of Winona Road. Truck Inspection Stations are also located within the site
limits.

Physiographically, the site is Tocated in the region known as the "Iroquois
Plain". The Iroquois Plain is the product of the advance and retreat of the
Wisconsinan ice sheet which covered the area during the Pleistocene epoch (over
12,000 years ago). The lowland bordering Lake Ontario, when the last glacier
was receding was inundated by the glacial lake called Lake Iroquois at the
site. Conditions in the old lake plain vary greatly within the Iroquois Plain.
At the site location, overburden consists of a heterogeneous mixture of clayey
silt, sand, and gravel, which is a till deposit of glacial origin. At some
locations, the surficial cohesive deposit is underlain by a cohesionless
heterogeneous mixture of silt, sand and gravel. The overburden at the site is
underlain by shale bedrock of the Queenston Formation in thickness ranging from
approximately 25 metres at the western Timits of the site to approximately 10
metres at the eastern limits of the site.

INVESTIGATION PROCEDURE
Soil and rock data and inherent properties were obtained by in situ and
laboratory testing. The procedures employed in the foundation investigation are

discussed below.

Field Investigation

The fieldwork for the investigation was carrried out between 91 10 28 and 91 11
12 and consisted of twenty-five (25) sampled boreholes advanced to depths



ranging from 12.2 m.to 15.7 m below the existing ground surface. Diesel powered
track mounted drilling rigs equivalent to Central Mining Equipment (CME) 55
units, were used to advance the boreholes employing conventional holiow stem

augering and solid stem augering techniques. It was determined that the subsoil.
" conditions enabled the application of solid stem augering techniques exclusively
at the site which resulted in improved productivity.

Subsoil samples were retrieved at 0.7 m intervals for the surficial 6.5 m and at
1.5 m intervals thereafter. Disturbed subsoil samples were retrieved employing
a standard split spoon sampler in accordance with the Standard Penetration Test
_(ASTM D1586). A1l subsoil samples were identified in the field and then placed
in sealed plastic jars to ensure the preservation of the natural moisture
contents. Samples were subsequently transported to the laboratory for
applicable testing. '

Bedrock was cored at one (1) location (site I) where shallower thicknesses of
uverburdén were encountered. The bedrock was cored in NX size using
conventional rock coring procedures. At a few locations (sites A, B, and C),

in situ vane tests were conducted to determine the in situ undrained shear
strength of some weaker soil present at these Jocations. Standard MTO ‘N’ vanes
were used to conduct the test in accordance with ASTM D2573.

Groundwater levels were determined by monitoring the levels in the open
boreholes throughout the duration of the field investigation. All boreholes
were backfilled upon completion of the fieldwork.

The survey related to the Tocation and elevations of the individual boreholes
was provided by Central Region Surveys and Plans.

Laboratory Analyses

To identify the behaviour, grédation and pertinent properties of the soil
present at the site, various laboratory testing were conducted. These tests
included: - ' |



1) Atterberg Limits

2) Grain Size Distributions
3) Natural Moisture Contents
4) Bulk Unit Weights

The tests were carried out in accordance with standard procedures.
Laboratory test results have been summarized below in the subsequent section of
this report entitled "Subsurface Conditions", and are illustrated on the

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

Subsurface Conditions

The ground surface elevation varies both within each individual site and also
from site to site. The variation within each individual site is a reflection of
the creek channels present at the existing culvert locations and is generally in
the order of 2.5 m to 5.0 m from the top of fill material above the culvert roof
to the channel floor. The ground surface elevation increases in an easterly
direction from approximately 76.1 m (Site A) to 83 m (Site I).

The entire site area has been inundated by a surficial deposit of glacial till
consisting of a cohesive heterogeneous mixture of clayey silt, sand and gravel
with random boulders and cobbles. The deposit was explored to depths up to 15.7
m and has generally been weathered and oxidized for up to approximately 5 metres
from the ground surface. Hence, the soil is generally brown within this
surficial depth and grey (unoxidized) below. At some sites, the Tower thickness
of the deposit has taken a red colour indicative of iron oxide compounds in the
soil. Some black organic enriched soil was also found within the surficial one
(1) to two (2) metres at various sites.

At sites, E, F, and G the surficial native cohesive material is underlain by a
cohesionless heterogeneous mixture of silt, sand and gravel. This deposit, also
of glacial till origin, was found at depths of 10.7 m to 13.7 m below the ground
surface. The thickness of this deposit explored ranged upto 2.0 m.



o At Site I, the surficial native cohesive heterogeneous mixture of clayey silt,
sand and gravel is underlain by shale bedrock at depths ranging from 9.8 m to .
11.0 m (Elevation 72.3 m to 70.5 m).

The native heterogeneous mixture of clayey silt, sand and gravel is overlain by
fill material at some locations across the site. At sites D, H and I for instance,
thicknesses of an irregular mixture of clayey silt, sand and gravel fill

material for a thickness up to approximately 2.1 metres was also encountered.

"The boundaries between the various soil types, in situ and laboratory test
results as well as groundwater levels established at the time of investigation
are shown on the attached Record of Borehole sheets in the Appendix. A plan of
the site illustrating the locations and elevations of the boreholes and a
subsoil stratigraphical section are provided on Dwg. No. 3198900-A, B and C.

A detailed description of the subsurface conditions encountered is given below.

Irregular Miktgpg of Clayey Silt, Sand and Gravel (Fill Material)

A cohesive irregular mixture of clayey silt, sand and gravel identified as fill
material was encountered at some sites extending from the surface to a depth of
approximately 2.1 m. It appears that this material was used as backfill
material to the existing culvert at the various sites.

A grain size distribution as determined by hydrometer and mechanical sieve
analyses on a representative sample of fill material (see Record of Borehole H1
in the Appendix) reveals that approximately 89% of the material is finer than 75

micrometres.



An Atterberg Limit Test was carried out on the fine grained portion of the fill
material (less than 75 micrometres) to define the behaviour and plasticity of
the material. The results reveal that the material has a Liquid Limit (w L ) of
34% and a Plasticity Index (I P ) of 16.5%. Consequently, the material is
classified as a clayey silt of low plasticity. The natural moisture content of
the material is 21%.

The N’ values as determined by the Standard Penetration Test (SPT) revealed a
range of 7 blows/0.3 m to 10 blows/0.3 m for the samples retrieved in this

material. This reveals a consistency ranging from firm to stiff.

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

Underlying the fill material and occurring surficia11y.elsewhere at the site, a
native deposit consisting of a cohesive heterogeneous mixture of clayey silt,
sand and gravel exists. Boulders and cobbles as inferred in the augering
process during the borehole advancement also comprise the deposit. Random zones
of a heterogeneous mixture of silt, sand and gravel are also found in this
deposit. Red shale fragments are also present within the lower depths of the
investigated deposit. The deposit was explored to a maximum thickness of 15.7
metres and is of minimum thickness at Site I (9.8 m thickness).

The upper 2.7 to 4.9 metres or so has been oxidized and in areas where organic
material is not present within the surficial thickness, soil colour is brown.
Organic dominated soils were found at some locations, usually within the
surficial 2 metres and this material is black in colour. Below the oxidized
and/or organic surficial material, the soil is unoxidized and grey throughout
most of the deposit thickness. At some locations, the lower 2 to 3 metres is
red in colour and random red zones are interbedded within the grey material.

The main component of this unsorted, unstratified deposit is the clayey siit
material. This material matrix essentially binds the coarser sands and gravels
within the deposit. A grain size distribution envelope for the deposit as
determined by mechanical sieve and hydrometer analyses is given in Figure 1 in
the Appendix. The envelope includes particle sizes up to 75 mm (coarse gravel)



and hence excludes the boulder and cobble sizes. The envelope doeé reveal that
" the fine grained portions (less than 75 micrometres) contribute to.more than
approximately 70% of the material of this deposit.

Atterberg Limit Tests were carried out to define the-behaviour and plasticity of
the fine grained portion of the soil and the results are plotted in Figure 2. A
summary of the indices is provided in Table 1 below. "Bulk Unit Weights are also
included in the table. '

Table 1 - Heterogeneous Mixture of Clayey Silt
Sand and Gravel (Glacial Till)

Range No. of Tests

Natural Moisture Content (w%) - 13-21 29
Liquid Limit (w L %) 22-35 29
Plastic Limit (w P %) 14-18 29
Plasticity Index (I P %) 10-18 - 29

Unit Weight (kN/m3) | 19-22.3 29

The test results reveal that the fine grained portion of the deposit is of Tow
plasticity and hence is defined as clayey silt. Natural moisture contents are
‘generally Tess than or equivalent to the p1astic'1imit'of the soil indicating
" that the soil is in a plastic to semi-solid state.

The results of Atterberg Limit Test conducted on an organic enriched material
retrieved at a depth of 1.5 m at BH B2 revealed a liquid limit (w L %) of 66%, a
plasticity index (I P %) of 31% and a natural moisture content (w%) of 45%.

This material would plot as an organic clay of high p1asticity on the plasticity
chart. .

Standard Penetration Test (SPT) carried out in this deposit revealed ‘N’ values
ranging from 5 blows/0.3 m to 54 blows/0.3 m revealing a probable firm to hard
range of soil consistency. The lower values are generally indicative of
localized weaker material and/or organic enriched material. In general, 'N’
values are in the 12 blows/0.3 m to 25 blows/0.3 m and hence the soil is
considered as stiff to very stiff.
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At depths where the N’ values were considered "lTow" (usually less than 10
blows/0.3 m), in situ vane tests were conducted. In general, the vanes could
not be torqued and undrained shear strength values exceeded 100 kPa. The
minimum undrained shear strength value obtained was 80 kPa but this lower value
can be considered as an isolated weak zone within the deposit. It should be
cautioned, however, that the presence of the coarse grained sand and gravel in
the deposit may have influenced the accuracy of the test. It is concluded
however, that the consistency ranges from stiff to hard.

Heteroqeneou; Mixture of Silt, Sand and Gravel {Glacial Till)

At Sites E, F, and G the cohesive heterogeneous mixture of clayey silt, sand and
gravel is underlain by a cohesionless heterogeneous mixture of silt, -and and
gravel at a depth ranging from 10.7 m to 13.7 m (Elevation 69.4 m to +.8 m).
Layers of silt with some sand are also present in this deposit in thicknesses

up to approximately 0.5 m. The deposit is red in colour and as inferred by
auger grinding, boulders and cobbles are also present within this deposit. Red
shale fragments are also contained within the deposit.

Grain Size Distribution curves illustrating the gradation of the deposit and
determined by mechanical sieve and hydrometer analysis are shown in Figure 3 in
the Appendix. Boulder and cobble sizes are not illustrated on the Figure.

Standard Penetration Tests carried out in this deposit revealed 'N’ values
ranging from 77 blows/0.3 m to 100 blows/0.2 m indicating that the deposit is in
a very dense state of denseness.

Bedrock

Shale bedrock with interbedded siltstone of the Queenston Shale Formation
underlies the overburden at Site I at a depth of 9.8 m to 11 m (Elevation 72.3 m
to 70.5 m). Bedrock core was retrieved in NX size for a thickness of 2.84 m at
BH I2.

The shale .edrock is generally greyish red and has randomly interbedded greenish
grey siltstone layers. The rock is horizontally bedded and is an extremely
friable material. The rock contains moderately close to extremely closed spaced



fractures that are generally flat, planar to undulating and smooth. The rock
generally is unweathered to slightly weathered.

Core recoveries and Rock Quality Designations (RQD) were determined in situ to
evaluate the competence and integrity of the rock. Core recoveries were 100%
and RQD’'s ranged from 52% to 74%. Based on these measurements, the rock can be
considered to be of fair quality. '

Based on index property identification, the rock_is'c1assified as weak to very
weak in strength.

GROUNDWATER CONDITIONS

Observation of the grouhdwater Tevel was carried out by measuring the water

level in the open boreholes throughout the duration of the field investigation.

Groundwater levels, in general, are depressed at depths ranging from 10 m to
12 m below the natural ground surface (Elevation 66 m to 68 m). '

Groundwater levels were however at some locations measured at shallow depths
ranging from 2 to 4 metres below the natural ground surface (76.5 m to 77-m).

These water levels illustrate the éffect of the subartesian condition present in

the heterogéneous mixture of silt, sand and gravel deposit below the cohesive
heterogeneous mixture of clayey silt, sand and gravel.

Groundwater levels were not established at the borehole locations advanced on
the shoulders of the Q.E.W. and the Service Roads because these boreholes were
backfilled immediately for safety reasons.

Groundwater levels, in general, are subject to seasonal fluctuations and hence
can vary from the values given in this report.

1
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The fieldwork for this investigation was carried out under the supervision of
T. Sangiuliano, Foundation Engineer and F. Reijerse, Student Engineer, utilizing
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P. Payer, Senior Foundation Engineer. The report was written by T. Sangiuliano,
reviewed by P. Payer and approved by M. Devata, Chief Foundation Engineer.
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100 IIII I] “ 53um 1G6um ISDuIm 425pm 850 um 2.0i:mm 4.75mm 13.2mm 24 5mm 53 Omemd 75.0mm
P 0
90 1o
80 20
70 30
o €° 402
g Z
PAJN NS S o S b (ML G ) TR ST o S G T N 1| I <
£ E
50 50
2 LEGEND ,
& BH  [SAMPLE SYMBOL <
& 40 60 &
30 /4 S 70
i} A,
v
20 é\' : 4 80
90
L Loa,
<
10 20
0 100
) 2 3 5 10 20 30 40 270 200 140 100 6050 40 30 20 16 108 4 SR A R L A 2
MINISTRY SIEVE DESIGNATION [ Imperial}
Ministry of . :
Transporation GRAIN SIZE DISTRIBUTION FIG No 1
Ontario HET MIXTURE OF CLAYEY SILT WP 319-89-00

SAND & GRAVEL (Glacial Till )

14




Oct 75, FF-5-21

60
50 pd
N /
40 /
2 i
&
Z
. 30
U
§ ct "LEGEND
/ BH SAMPLE | SYMBOL
20 :
o'x / Py
w?® / - 4,
o0 MH OH g
10 b o] (‘l,
d / Q"\
[ S———— Y &
| VT -9 C\L\\N\\&N\W
7’ M1 ol
7 ML ot _
0 |7
0 10 20 30 a0 50 60 70 80 90 100
LIQUID  LIMIT %
Micistryof PLASTICITY CHART FIG No 2
= HET MIXTURE OF CLAYEY SILT, WP 319-89-00
SAND & GRAVEL ( Glacial Till) &




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SIT Fine [ Medium l Coarse Fine [ Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 3 45 10 20 30 4050 g5y, 150 pm 300 um 600um 1. 18 mm 2.36mm ?.5mm 19.0 mm 37.5mm  63.0mm
100 ] l l I ”” 53um 106um 250u'm 425 um BSO0 pm 2.00mm 4.75mm 13,2 mm 26.5mm 53 0mm{ 75.0mm
_______ v Y
________ - — [N Wy JE— R / R S ;! . ¥
sob— 4+ L Pl [ O | N NN SO ENUUU I S H B R ""'/// / 1o
e e == T+ T /J/
- — e - -1 [ U SO RS 2 S
-
80 ./,h_ . ,/_ 20
A ’
—_ ! / [ S / ............. // . ]
70 Attt / 30
o 60 / / .
Z / )il z
i T / ’d 1l N
5 50 b—-rd — / ......... 4 / —— . 50 *
zol » e / bt __LEGEND
o 4 L~ j rd BH  |SAMPLE SYMBOL «
a 40 [ // — ] B O 60
4 / - F-1 11
/. A - F-1 ' —
-. gl a0
v ¥ = — - ]
20— - /’ —_ ——4 80
g AT
—— ‘.-..-‘ e /'1';_” - -+t { tt—— ¥ 4 . b 4— — F———— — _ g
1o H el 150
=t
0 o e s e 190
i 2 3 4 s 10 20 30 40 270 200 140 00 60850 40 30 20 I 108 4 N N | AR A2 Y
MINISTRY SIEVE DESIGNATION (Imperial}
Ministry of FIG No 3
Transportation GRAIN SIZE DISTRIBUTION
e HET MIXTURE OF WP 319-89-00
ntario . . _..
SILT, SAND & GRAVEL { Glacial Till) &




" DEPTH |
(m)

ROCK CORE DESCRIPTION
WP 319-59-00

_Page 1.0t 1

DESCRIPTION

9.60-10.92
10.92-12.44

SHALE, greyish red, with interbedded greenish grey SILTSTONE (18%); very
fine grained; weak to very weak; unweathered to slightly weathered (moderately
weathered, 9.60-9.75 m and 10.87-10.92 m); fractures moderately close to
extremely close spaced, flat to near vertical, planar to undulating, smooth.

CR-coERCOER
*RQD = ROCK QUALITY DESIGNATION

— (NOTE: Depihs are. approximated where core recovery is less than 100%)

Logged by: DAW, Soils and Aggregates Section

L1



Mintstry of X
Transportation

Feundatien Design

Ontarie 18
RECORD OF BOREHOLE No A-—1 1 OF 1 METRIC
w.p, _ 319-89-00 LOCATION Co-—ords: N 4 788 623 E 286 160 CRIGINATED BY_TS
sT 4 HWY _QL.EW. BOREHOLE TYPE _HS Auqer COMPILED BY _ 5
DATUM _Geadetic DATE gt 10 28 CHECKED BY__PE____
[3 Ll | DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES Em g RESISTANCE PLOT u“n.l NATURAL ﬂ" ;:E REMARKS
5 o151 2| 2 o e s w0 [ TP | ZQ &
Jdl=x= — p
ELEV DESCRIPTION SRR 25| & |SHEAR STRENGTH kPo SR B CRAN SIZE
DEPTH =12 > | > ]33] 5 | unconene + FIELD VANE » [pISTRIBUTI
HE 5> | EO| 2 |+ ovck maxaL  x ue Ve FW‘TER CONTENT (%3 d &
76.5 | Ground Surface 2 : & 20 40 60 80 100 1020 30 kN/rmi {GR S& SI €L
o Block, 76
_3ome Organics TS| &
Erown ) 4]
“A2lssi 2
g 3155 { 18 74 o = 207 |3 19 51 27
Al 4T ss ] 32
G,ey— ————— 5 ] S5 | 24
s s |12 & 13
Heterogeneous Mixture of
Cloyey Silt, Sond ond Grovel 7| ss 33 0 o+ 18.8 9 18 47 26
{Glociol TiH)
8 {ss| 20
Very SHff to Hord
68
g | ss ! 14 po—v 15.0 112 3% 51
*
] h A
= g6
CHEEE
1] ss o2 64
121 85 18
82
80.9 {13]ss | 20
15.7 | End of Borehole
+ 91 10 29
w3 xs . Numbers refer to

" Senxitivity

20
1545 (%) STRAIN AT FAILURE
19




Miniatry of .
Transportation . Foundotion Desige

Ontorio : ) . "9
RECORD OF BOREHOLE No A-2 1or1 METRIC

W.p, _319-88-00 LOCATION T Co-urds: N 4 788 675E 286 146 ORIGINATED BY_FR._
| DisT 4 HWY Q.EW, BOREHOLE TYPE _HS Auger COMPILED BY L..IS
DATUM _Geodetic ' DATE 91.10 3! : CHECKED BY PP

SOIL PROFILE SAMPLES | & LT [ DYNAMIC CONE PENETRATION

'EV’ g RESISTANCE FLOT M W m;”m“:kz 5%13 m; REMARKS

b w|*5]| @ 20 0 6o g0 igo |0 ™ B ZE %
" Q ; ) f A ;

FLEV 8| w|2]28]| & |SHEAR STRENGTH kPo Pt | % | GRAN SIZE
DEPTH [PESCRIPTION clZ| E 5|33 § |o unconmeo + FIELD VANE »  |DISTRIBUTION
: : Z|Z . | B8] 2 | quck mmm  x Lag vae [WATER CONTENT €2 BN I O
76,1 Ground Surface v - o 20 40 €0 80 100 10 20 30 kN/miGr SA SI CL

0.0 Biock, some orgonics, :’:
_Fien ¥ 1] 85 | 7
Brawn, o o
A2 [ ss | 23
7
. 274 3| ss | 17
________ 4
Grey ‘/}4 4 | 55 16
i1 4
‘;g 5155 [ 16 72
LA
Vo 5 55 | 16
2]
: K{ 7 | 55 | 1t
75 70
: 4 18! ss | 9 b 100
Heterageneous Mixture of /'9’
Cloyey Sit, Sond ond Cravel ‘/‘#
(Glaziat Tin) P3| ss | 12 "
'z
SHH to Very Stiff ;g#'
A 55 8 ' 1
o +
v =
. ST 0]
&4
63.5 55 | 15

12.6 | End of Borehole

« 91 11 01

#3530 Rumbers refer tg

20
X sty 15:’,;5 (%) STRAIN AT FAILURE



Ministry of
Tranaportation Foundetion Design
Cntoria 20

RECORD OF BOREHOLE No B-1 1 0F 1 METRIC

W.P. _319-89-00 LOCATION Go—ords: N 4 788 514; F 286 485 ORIGINATED BY_FR
DIST 4 HWY _Q.EW, BOREHOLE TYPE _HS Auger COMPILED BY 5 .
DATUM _Geodetic DATE 91 10 29 CHECKED BY L
i W] DYNAMIC COME PENETRATION
SOIL PROFILE SAMFLES L =
En| RESSTANCE PLOT pusn: iiged a0 ':.:'5 REMARKS
5 w | 5| @ 20 e0 60 80 100 | o L | 28 &
Gle pcif 2 fi ) ! L
ELEV DESCRIPTION =gy | 2[E58| & [sHEar STRENGTH kP b ot F | orAN siZE
BEPTH =l Z > | X B8] % | o unconrined + FIELD VANE 5 [DISTRIBUTION
'3(_: 21T 5 58 Z | ® ouick TRiaxiaL  x 1aB vane WATER CONTENT (% 3 (%)
77.0| Ground Surface % - o 20 40 60 80 100 1020 30 KN/ |G SA SI CL
0.0 5
Bigck, ™
sorme Qrganics 1 &5 76
Firm i ‘ 66
________ ¥il2[ss | & W e o3 85 a2
Brown, A LA
_lrace Orgonics  [as1d 3 | 85 ]
% g
il s | ss | 22
‘fz’, 5 | &5 | 20 o} 198 |8 20 41 H;
Lt o
mmmmmmmm ) 6| ss| 16 72
Grey 1% BAENNE
1 B | 55 | 13
Heterogeneous Mixture of ‘/?5 70
Cloyey §itt, Sond ond Grovel Ve
Fid el ss | 12
{Glaciat T}
A -]
Fx
Stiff to Very Stff 14 &8 :
fi 0] 55 | 10 B100 | | 21.0 |8 19 40 33
(- Y
/ *
47 X
ﬁﬁ EEERIEE 66
Z :
() 'r
¥
64.4 "(f 12 85 | 13

12.6 | End of Borehole

« 91 10 30

+3 5. Numbers refer to

20
" Sansitivily \51«;;5 (%) STRAIN AT FAILURE




Minlstry of )
Tramportation Foundation Daxign

Cntarig
RECORD OF BOREHOLE No B-2 1oe 1 METRIC
7 w.p, __319-89-00 LOCATION Co—ords: N 4 788 549; £ 786 S08 ORIGINATED BY.FR
’ DIST 4 HWY _Q.EW. BOREHOLE TYPE _HS Auger COMPILED BY ..
DATUM  Geodetic : DATE 91_10 30 CHECKED .BY _BP ...
3 T~ ] DVNAMIC CONE PENETRATION
SOl PROFILE SAMPLES =
EW 3 RESISTANCE PLOT 3 eusre :am S&r‘r‘” :'"Im REMARKS
b w |5 W 20 40 50 B0 100 GONTENT P
) Sl A1 g z ) 1 A ; 1 wp w w, ::; &
ELEV Tl w| 3| 85| & [SHEAR STRENGTH kPo S S— GRAIN SIZE
GEFTH DESCRIPTION 2|Z| & 5 |88] & |ouwcowme  +rmw0 v | 5 |oisTRiBUTION
gz o | 23] & [vovck maxa  x e vane WATER CONTENT (%) S &
77,7} Ground Surface vi - o 20 40 60 80 100 10 20 30 kN/miGR SA S! CL
0.0 ‘ :
trace Orgonics s
Firm #47 [ ss | & 76 <
b
Hf
T3 155 | 10 b 100
94 74 L
4
ﬁ/./ .
Vad '« | 55 | 18 d | 198 | ¢ 18 43 35
Browrt A {
________ i
Grey Aﬁ; 515520 72
e S5 s
rey
Heterogenous Mixture of 4 x .
o ; @37 155 | 13 70
oyey SiHt, Sond ond Grovel / 1
{Glociol T '
41
SEFF to Very SHfF #os ERE-REE ”
]
o .
GIEREERERLE B A
1 ' 66
65.1 AT o ss | 21
12,6 | End of Borehole
« 81 10 R
+7 ><.'J. Numbers refer to

20
* Sensitivity 15;:55 {%) STRAIN AT FALURE |



ey} Ministry of
\} /) Transpertation

Foundation Dusign

Onturlo
RECORD OF BOREHOLE No C-—1 1or1 METRIC
W.P, _318-83-00 LOCATION Co—ords: N 4 788 409:;E 286 B29 ORIGINATED BY_FR
DIST % HWY _Q.EW, BOREHOLE TYPE _HS Auger COMPILED BY .15 ...
DATUM _Geadetic DATE g1 10 29 CHECKED BY_...PE__.
[ W] GYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | PLOT NATURAL -
'Eg & RESISTANGE PLO pus wn | = | Reuarks
5 g |*8]| @ | 2 o e & o | P 0|22 &
o = Yp L
ELEV DESCRIPTION zlalw| 2|25 & [sHEAR STRENGTH kPa D — = GRAIN SIZE
OEPTH =13 > | 5| 3F] % o usconemep + FIELD VANE DISTRIBUTI
£ é 21| gs % o QUICK TRAXAL = LAB vane  VATER CONTENT (%) 7 s (%)
78.2| Ground Surface 2 = & 20 40 €0 80 100 10 20 30 [kN/milcr SA SI CL
0.0 % 78
=
188 | 7
b
Black, 2| 5% & b 100
some Orgonics 76
“Red | é 3 ss | 12
Trown ﬁﬂ&, 455 | 76 o} j 207 |3 19 45 33
1A -
¢ IERIEEED 7
L =]
¥ 6 | ss | 21
wwwwwwww 4 w
Grey ‘(:k- 71851 16 4 i 21.2 |3 17 40 40
Ve 72
M8 | 55 | 13
Heterogeneous Mixture of : gF
. o
Clayey Silt, Sond ond Grove! ’ /; =t
(Glacial i) } 70
(% N
SHiff to Very SHff % h A
Ao ss T
17
68
11 535 15
/ _
65.6 Ax121 ss |27 e
12.6 | End of Borehole

= 91 10 30

+7, X

3

5 . Numbarz refer fo
" Sansitivity

0
15-4-5 (X) STRAIN AT FAILURE
10




Minisiry of .
@Tﬂﬂ!ﬂﬂﬂﬂﬂﬂ : Foundution Design

Ontorio .
RECORD OF BOREHOLE No C-2 toF1 METRIC
WP, ..3189-89-00 LOCATION Co—ords: N 4 788 457/€ 286 BOO ORIGINATED BY_ER
DIST_ 4 HWY _QEW. BOREHOLE TYPE .HS Auqer COMPILED BY TS
DATUM _Geodetic DATE 81.10 30 CHECKED BY...PP
' DYNAMIC GONE PENETRATION
SOIL PROFILE sampies | & 4 RATURAL
Bp| 3 [ROSWEROT Ty e s uwe] X | REMARKS
sl lol28l 9 2 « % o w I, N w|38] &«
ELEV DESCRIPTION =l8lw|3|88 Z [SHEAR STRENGTH kPo (A B | SRAN size
DEPTH ' = S | 881 T | o UNCONFINED + FIELD VANE Lo 5 J
HE = > 28] 2 |oquex muaay x 1am vane [WATER CONTENT (%) S
76.8 | Groynd Surfoce r;" “ o 20 40 60 80 100 10 20 30 kN/mi loRr SA 1 CL
0o Hlack, ! ‘
trace Orgonics P = 76
Tdrown W
' 3¢ EREER N 100
o
31 4
z 74
i IEREERE o 187 {6 21 40 33
11
_______me__f % | 581 18
Grey 4
14 5 55 13 72
5 “
1% ER IR
S AR
Heterogenous Mixture of y 0
o] Silt, Send G §
yey L, nd ond Grove! 5 5 5
{Glacial Ti#}
*
SHF to Very SKFF Y &8
_ 91551251
10| 55 | 26 66 b
64.2 , 1] 55 | 30
12,6 | End of Borehole
* 91 10 31

+3 5. Numbary refer to

20 '
X S analiivily 15;;55 {%) STRAIN AT FAILURE




Ministry of
Tronsportation Foundotion Design

Ontorio 24
RECORD OF BOREHOLE No D=1 1 OF 1 METRIC
W.P. 3198500 LOCATION Co—ords: N 4 788 Q49; £ 287 778 ORIGINATED BY_FR___
DIST 2 HWY _Q.EW, BOREHOLE TYPE S5 Auger COMPILED BY .. I=____
DATUM _Ceodetic i DATE 81 11 a1 CHECKED BY B
-3 L] | OYNAMIC CONE PENETRATIGN
SOIL PROFILE SAMPLES | 5 | = | Besstance mor NATURAL -
:g 3 : e pLasTC uarsTuRe el e REMARKS
5 v 5| » 20 40 60 80 100 w w w £5 &
o @ il Il I 1 p
FLEV Elu| w g €5 | & |[SHEAR STRENGTH kPo e et F | cran size
SERTH DESCRIPTION b ::3 > 3 g% k| @ UNCONFINED + FIELD VANE ¥ DISTRIBUTION
x|z > EO & | ® cuick TRIAXAL x |AB VANE WATER CONTENT (7) x (%)
79.8| Ground Surfoce % : o 20 40 60 80 100 10 20 30 kN/mIGR SA SI CL
m ] A *
B8 B e S 5%
0.8 Eirmm ol 1lss| s
””””””” V2 | ss | 38 78
7%
A
44 3| S5 | 22
29’
Brown M1y 41 ss 17
Grey FAs s |z 76
e
& 6 | S5 25
. _{
/_: 7155 | 14 e
Heterogeneous Mixture of 4 t’- B1ss | 1>
Cloyey Silt, Send ond Grovel ;/j
Vi
(Glaciol Til) £/~{ 9.1 58 | 14 72
’K
e
Stiff to Very Stiff 314
/'. 10 | 53 14
A vé 70
13,4
g2 :
Par EENR 12
(-
o4 s
67.2 A 755 [ Te

1261 End of Barehole
« GWL not established

+3' «* ; Numbers refer to

20
" Sansitivily 15::;5 (%) STRAIN AT FAILURE



Ministry of
Transportation

Untarice

Foundotion Design

.RECORD OF BOREHOLE No D-2

10OF 1

METRIC

128

. 9111 02

WP, _318:-89-00 LOCATION Coords: N4 788 077 £ 287 788 ORIGINATED BY_fR
DIST__* HWY _G.EW. BOREHOLE TYPE _HS. Auger ' COMPILED BY..JIS
DATUM _Geodetic DATE 91 10 31 to 91 41 Ot CHECKED BY...EP
3 . .
SOIL PROFILE SAMPLES gw = BYRAVIC CONE' FENETRATK N ] [ R
5 g 35| % 2 o« o o 7w 1T 7 USR] s
o =]
ELEV DESCRIPTION M E & 3 |25] & [sHeAR STRENGTH WP IoranmbToN
OFEPTH 2 3 = 2z = © UNCONFINED + FIELD VANE
DEFTH 12| 7|2 | 83] 2 |ocuck mwar = up vang [WATER CONTENT 7T
79.1| Ground Surfoce Gl F = 20 40 60 80 100 10 20 30 |kN/nilor sA I CL
5.0
1] 88 23 78
3158 | 27
Brown 4.3 ] 5% 21
G + T T 7% —— 24 f2 22 44 32
51 88 13
/ &1 85 24 74
 EAKANE
Heterogenaecus Mixture of R \ 28 3 15 45 33
Cloyey Silt, Sund and Grovel 8155112 T 1 ’
(Gacial TH) 72
St to Very SUF, RN
i
Wi 5 15 0
] »
A A
11 o5 22 : 58
665 12| 56 | 20
End of Borehole i

43 8, Numbers refer fo
* 7T Senstlivity

20 .
1545 (%) STRAIN AT FAILURE
10




Ministry of
Transportation Foundaton Design
Ontaro -

RECORD OF BOREHOLE No D-3 1 OF 1 METRIC

w.p, __319-88-00Q LOCATION Co—ords: N_4 788 128; £ 287 805 ORIGINATED BY_FR
DIST___.4 HWY _Q.E.W. BOREHOLE TYPE _S5 Auger COMPILED BY _T5
DATUM _Gegdetic DATE 8111 04 CHECKED BY PP
[ Lo ] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Wi o | Riserance POt MATURAL -
i 3 SUNCEROT 2 e womee MO | pp | REMARKS
by @ FH5] 9 20 40 60 80 00 w °°"w“’" w Z5 %
o o
ELEV. OESCRIFTION ald)y 2 | 85| & [SHEAR STRENGTH kPa P M TF | crAN mize
DEPTH =21 =21 5 {33] & o wconme + FIELD VANE v |DISTRIBUTION
% 3| F - | €8 S | quck maxaL  x 1B vanE [WATER CONTENT (%) s (%)
78.3| Ground Surfoce (4 : o 20 40 60 80 100 10 20 30 | kN/migR sA 51 CL
0.0 ’rz 78
§%
g 4] 1 | ss | 26
3 55 | 21
47
;‘; ERICEED 78
Hrown ‘ﬁ" 4 | 88 15
________ 'V
Grey P s T 75
74
i%
Ve 6 | 55 | 13
Heterogeneous Mixture of vl %
{7 1
Cloyay Silt, Sond ond Grovel A% 53 2
(Glociol THH) v £ 8| 58 [ 14 7;
SHIf to Very SGff :/;,-
P s [ ss | 17
A 7
11
1A
MAT10] ss | 17
|4
¢ 68
h
ad 11 55 22
*
________ ] A 4
65.7 Hard 12| S5 | 48 | 56

12.6 | End of Borehole

« 81 11 05

3 5% Numbaers refer to 20
& :
» X Sensitivity 15‘?0‘5 (z) STRAIN AT FAILURE




Wintstry of

Transportation . Foundoflon Design
Ontorie ) 27
RECORD OF BOREHOLE No D—4 101 METRIC
WP, . 319-88-00 : LOCATION Co—ords; N_4 788 171; E 287 BOS ORIGINATED BY.fR
DIST 4 HWY Q.EW, BOREHOLE TYPE .58 Auger COMPILED BY T8
DATUM . Gegdetic DATE 91 11 04 CHECKED BY__PP
BYNAMIC CONE PENETRATION :
50! PROFILE : sampLes | & 4 e b KAy =
SAl M| % | RESSUNCE PLOT - A wsro: b0 | =% | REMARKS
= w |25 ¥ 0 e 60 8 g0 | T T G &
Sle S h ; A A ) p L
ELEV DESCRIPTION o Q 25| & |SHEAR STRENGTH kPo e = chma STI'ZOEN
DEPTH 12| = | |85 T ]| ° UNCONFINED + FIELD VANE. 5 |DISTRIBY
E12] 7| o | ES] 2 e ouok muxia, = ue vane WATER CONTENT (% o
78.3| Ground Surface Z : & 20 40 60 80 100 10 20 30 | kN/milgR sa 51 €L
0.0 4 78
r.
p 1 [ ss ] 20
{255 | 30
§7! 76
A EREIRC
wgf
Brown dals | ss | 20 4 200 |3 22 48 26
[ ——— .
Grey : 21
/ 3 55 12 74
i 1
Ve e | 55 | 16
Heterogeneous Mixture of ﬁ'. 4
Cioyey Silt, Send ond Grovel ‘gg LA
y
{Glaciol Tty BAl 81 ss | 0 72 o } 207 {10 18 45 28
StFt ta Very Stiff ‘§V
§
s [ ss| 13
,2; 0
&
A !
y j 101 S8 | 20 .
/l
%/ &8
11 55 20
*
: X
5.7 4121 ss | 28 &6
12,6 End of Borehole
« g1 11 05
5, Numnb 1 20
+3, x :S"‘r"";“:;y"""' ° 1503 (%) STRAN AT FAILURE




Ninlstry of
Transportgtion

Foundation Deslgn

Ontaria 28
RECORD OF BOREHOLE No E-1 10F 1 METRIC
W.P. _ 319-89-00 LOCATION Co-ords: N 4 787 897, £ 288 323 ORIGINATED BY_FR
DIST 4 HWY _QLEW. BOREHOLE TYPE S5 _Auger COMPILED BY IS5 .
DATUM _Geodetic DATE g1 11 01 CHECKED BY ...BP
NE PEN 10N
SOIL PROFILE SAMPLES | Y e wor AT — —
ol & fusme wostore LOUO | =X | REMARKS
5 w | EE] 4 20 40 80 8 100 CONTENT 2 &
CQle g C]; - i i | i A wp w wL D;
ELEV olg|iw | 2 Zg| S |SHEAR STRENGTH kPo N GRAIN SIZE
DEPTH DESCRIPTION lE] RS I3Z] 5 | unconrwe + FIELD VANE DISTRIBUTION
12| = ol = WATER CONTENT (%) 7
ElE 5 | O] T | UK TRAXAL - x LAB VANE g 3 (%}
78.5| Ground Surface 2 : o 20 40 60 80 100 0020 30 kN/m IGR SA 31 CL
o0 L] 78
Wl ] ss [ 23
f:/' 2| 55 | 35 xj
LA =
Brown £ g 31858 | 27 76 { } 214 | 6 24 44 26
Grey ‘ﬁ 4 1 5% 25
-y
¥ s 55 | 20
AK/ 74
Heterogunesus Mixture of W 6 | S5 19
F:
Cloyey Silt, Send ond Grovel fif 7 | 55 20
(Glociat Till) § ;-.
£ 8 | 85 17 72
iz
SUFF to Very Stff £
‘/.,: gl gs | 14 prfr—i 220 {1 21 48 X0
1, 70
(4
£
#110] 55 | 19
i
25 58
,ﬁ 1] 83 | 22
Z)
feh
jr
Al 2] ss | 28 6
h
64.8 #%
137 Heterogeneous Mixture of 47 13185 60 | /13em
Silt, Sond ond Grovel R 64
(Glociot Til) b
62.8 Red, Very Dense 18 1% | S5 100
15.7| End of Borehole
« 91 11 (4 {subartesion condition)
+3 xﬁ,Numburs refer {o

" Swnsitivity

20
150-5 (%) STRAIN AT FAILURE
10




Miniytry of ) : .
@rmnsnoﬁunon - ' Foundotion Design

Gntorto ' 29
RECORD OF BOREHOLE No E-2 1or1  METRIC
w.p, _318-88-00 LOCATION Cowords: N 4 787 954; £ 288 361 : ORIGINATED BY fR
DIST__4 HWY _QEW. BOREHOLE TYPE .55 Auger COMPILED BY _TS -
DATUM _Geodetic ‘ DATE 91 11 05 CHECKED BY __PF
o A OYNAMIC CONE PENETRATION
SOIL PROFILE : SAMPLES o
Bl Z |FESSMGEROT T e uotuw paw| X | REMARKS .
8 D ol 2 20 40 60 80 w0 | R T 22 &
m — L 1 1 1 )
ELEV |8 wl2125] & [sHEAR STRENGTH kPo P F ] F | oRAN SIZE
BEPTH DESCRIPTION 2B 5|22 5 [cucome  vrmowee ] ,  |DISTRIBUTION
, HE o | B8] 2 |o ovckmana, o« ue v WATER CONTENT (% | @
77.8| Ground Surface % : P 20 40 60 80 100 10 20 30 | kN/milor SA SICL
0.0
T
Firm ! s 1 6
i e e /]
YAz | ss | 17 76
g 43 8 [ 26
Wil |55 | 23 e 238 |10 20 37 33
LBrown ] § 7%
Grey s s | 20
ha
vad 6 | 55 | 15
. %)
‘5’; 7| Ss | 22 2
/ -
Heterogeneous Mixture of ‘?" 8155 18
Cloyey $itt, Sond ond Grovel § /;;.
34 70
{Glacial Tilt) ’ j" LA L L
Ay
Very Stiff to Hord (311
HoAli0] ss | 36 ;!j
A = BB
11| S5 27
. ] 66
65.2 ) 44121 S5 | 24
12.5 | End of Barehole ’
- 81 11 08

+3 5 Numbers refer to

20
" g anitivity 15;;85 {%) STRAIN AT FAILUNE



Miniatey of
Tronaportation

Foundetion Deslgn

Ontorie 30
RECORD OF BOREHOLE No F-—1 1or1  METRIC
W.P, . _319-89-0¢ LOCATION Co—ords: N 4 787 §18; £ 289 DE2 ORIGINATED BY_FR
DIST____ 4 HWY _Q.E.W. BOREHOLE TYPE _S5_Auger COMPILED BY o
DATUM _Geodetic DATE g1 11 05 CHECKED BY_._PP
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FOUNDATION INVESTIGATION REPORT
For -
Q.E.W. Culverts
(Between Gray’s Road and Fifty Road)
W.P. 319-89-00
District 4, Burlington

INTRODUCTION

This report summarizes the results of a foundation investigation conducted in
conjunction with nine (9) proposed reinforced concrete box culverts that will
carry the Q.E.W. and in some cases the North and South Service Roads. The
proposed new culverts will rep1acé existing culverts within the site limits
defined by Gray’s Road and Winona Road at or adjacent to the existing culverts.
The culvert replacement project is associated with the Q.E.W. widening to a 6
Tane divided highway.

SITE DESCRIPTION

The site is located within the area bounded by the North Service Road and the
South Service Road along the Q.E.W. corridor between Gray’s Road and Fifty Road
in the Town of Stoney Creek, Regional Municipality of Hamilton-Wentworth. The
existing Q.E.W. is a four lane median divided highway and grassland separates
the Q.E.W. and the North and South Service Roads. -Nine {9) separate sites
(Sites A to I inclusive) were investigated within the overall site limits.

Numerous open footing and box culverts exist within the site limits facilitating
the transmission of creek waters to Lake Ontario in a northerly direction
beneath the service roads and the Q.E.W. The existing culverts vary in
dimension and appear to have been constructed as early as the 1930’s. Minimal
depths of cover (up to approximately 2 to 3 metres) generally exist above the
culvert roofs. The culverts appear to be of sound quality and no significant
visible signs of concrete deterioration were observed.

A number of Q.E.W. underpass structures exist within the site limits. Underpass
structures proceeding from west to east include Millen Road, Fruitland Road,
Glover Road and Winona Road. The structures are four span structures with
approach fills in the order of magnitude of 7-8 metres. The terrain across the
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site is generally flat accentuated by creek slopes at the culvert inlets and
outlets. Depths of water in the creeks were shallow at the time of the
investigation and generally were less than one (1) metre. As mentioned earlier,
grassland covers the area between the asphaltic Q.E.W. roadway and the service
roads.

Land use in the area is divided into residential north of the existing North
Service Road and industrial south of the existing South Service Road. 1In
addition, an MTO district garage is located at the South Service Road just west
of Winona Road. Truck Inspection Stations are also located within the site
Timits.

Physiographically, the site is located in the region known as the "Iroquois
Plain". The Iroquois Plain is the product of the advance and retreat of the

Wisconsinan ice sheet which covered the area during the Pleistocene epoch (over
| 12,000 years ago). The lowland bordering Lake Ontario, when the last glacier
was receding was inundated by the glacial lake called Lake Iroquois at the
site. Conditions in the old lake plain vary greatly within the Iroquois Plain.
At the site location, overburden consists of a heterogéneaus mixture of clayey
silt, sand, and gravel, which is a till deposit of glacial origin. At some
locations, the surficial cohesive deposit is underlain by a cohesionless
heterogeneous mixture of silt, sand and gravel. The overburden at the site is
underlain by shale bedrock of the Queenston Formation in thickness ranging from
approximately 25 metres at the western limits of the site to approximately 10
metres at the eastern limits of the site. '

INVESTIGATION PROCEDURE

Soil and rock data and inherent properties were obtained by in situ and
laboratory testing. The procedures employed in the foundation investigation are
discussed below.

'Fie1d Investigation

The fieldwork for the investigation was carrried out between 91 10 28 and 91 11
12 and consisted of twenty-five (25) sampled boreholes advanced to depths
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ranging from 12.2 m to 15.7 m below the existing ground surface. Diesel powered
track mounted drilling rigs equivalent to Central Mining Equipment (CME) 55
units, were used to advance the boreholes employing conventional hollow stem
augering and solid stem augering techniques. It was determined that the subsoil
conditions enabled the application of solid stem augering techniques exclusively
at the site which resulted in improved productivity.

Subsoil samples were retrieved at 0.7 m intervals for the surficial 6.5 m and at
1.5 m intervals thereafter. Disturbed subsoil samples were retrieved employing
a standard split spoon sampler in accordance with the Standard Penetration Test
{ASTM D1586). A1l subsoil samples were identified in the field and then placed
in sealed plastic jars to ensure the preservation of the natural moisture
contents. Samples were subsequently transported to the laboratory for
applicable testing.

Bedrock was cored at one {1) location (site I) where shallower thicknesses of
overburden were encountered. The bedrock was cored in NX size using
conventional rock coring procedures. At a few locations (sites A, B, and (),

in situ vane tests were conducted to determine the in situ undrained shear
strength of some weaker soil present at these locations. Standard MTO ‘N’ vanes
were used to conduct the test in accordance with ASTM D2573.

Groundwater levels were determined by monitoring the levels in the open
boreholes throughout the duration of the field investigation. A1l boreholes
were backfilled upon completion of the fieldwork.

The survey related to the Tocation and elevations of the individual boreholes
was provided by Central Region Surveys and Plans.

Laboratory Analyses

To identify the behaviour, gradation and pertinent properties of the soil -
present at the site, various laboratory testing were conducted. These tests
included:



1) Atterberg Limits
2) Grain Size Distributions
3) Natural Moisture Contents
4) Bulk Unit Weights

The tests were carried out in accordance with standard procedures.

Laboratory test results have been summarized below in the subsequent section of
this report entitled "Subsurface Conditions", and are illustrated on the
corresponding boreholes and figures included in the Appendix of this report.

Subsurface Conditions

The ground surface elevation varies both within each individual site and also
from site to site. The variation within each individual site is a reflection of
the creek channels present at the existing culvert locations and is generally in
the order of 2.5 m to 5.0 m from the top of fill material above the culvert roof
to the channé1 floor. The ground surface elevation increases in an easterly
direction from approximately 76.1 m (Site A) to 83 m (Site I).

The entire site area has been inundated by a surficial deposit of glacial till
consisting of a cohesive heterogeneous mixture of clayey silt, sand and gravel
with random boulders and cobbles. The deposit was explored to depths up to 15.7
m and has generally been weathered and oxidized for up to approximately 5 metres
from the ground surface. Hence, the soil is generally brown within this
surficial depth and grey (unoxidized) below. At some sites, the lTower thickness
of the deposit has taken a red colour indicative of iron oxide compounds in the
soil. Some black organic enriched soil was also found within the surficial one
(1) to two (2) metres at various sites.

At sites, E, F, and G the surficial native cohesive material is underlain by a
cohesionless heterogeneous mixture of silt, sand and gravel. This deposit, also
of glacial till origin, was found at depths of 10.7 m to 13.7 m below the ground
surface. The thickness of this deposit explored ranged upto 2.0 m.
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At Site I, the surficial native cohesive heterogeneous mixture of clayey silt,
sand and gravel is underlain by shale bedrock at depths ranging from $.8 m to
11.0 m (Elevation 72.3 m to 70.5 m).

The native heterogeneous mixture of clayey silt, sand and gravel is overlain by
£i11 material at some locations across the site. At sites D, H and I for instance,
thicknesses of an irregular mixture of clayey silt, sand and gravel fill

material for a thickness up to approximately 2.1 metres was also encountered.

The boundaries between the various soil types, in situ and laboratory test
results as well as groundwater levels established at the time of investigation
are shown on the attached Record of Borehole sheets in the Appendix. A plan of
the site illustrating the locations and elevations of the boreholes and a
subsoil stkatigraphica] section are provided on Dwg. No. 3198900-A, B and C also
included in the Appendix.

A detailed description of the subsurface conditions encountered is given below.

Irreqular Mixture of Clayey Silt, Sand and Gravel (Fill Material)

A cohesive irregular mixture of clayey silt, sand and gravel identified as fill
material was encountered at some sites extending from the surface to a depth of
approximately 2.1 m. It appears that this material was used as backfill
material to the existing culvert at the various sites.

A grain size distribution as determined by hydrometer and mechanical sieve
analyses on a representative sample of fill material (see Record of Borehole Hl
in the Appendix) reveals that approximately 89% of the material is finer than 75
micrometres.
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An Attekberg Limit Test was carried out on the fine grained portion of the fill
material (less than 75 micrometres) to define the behaviour and plasticity of
the material. The results reveal that the material has a Liquid Limit (w L ) of
34% and a Plasticity Index (I P ) of 16.5%. Consequently, the material is
classified as a clayey silt of low plasticity. The natural moisture content of
the material is 21%.

The ‘N’ values as determined by the Standard Penetration Test (SPT) revealed a
range of 7 blows/0.3 m to 10 blows/0.3 m for the samples retrieved in this
material. This reveals a consistency ranging from firm to stiff.

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

Underlying the fill material and occurring surficia11y‘e1$ewhere at the site, a
native deposit consisting of a cohesive heterogeneous mixture of clayey silt,
sand and gravel exists. Boulders and cobbles as inferred in the augering
process during the borehole advancement also comprise the deposit. Random zones
of a heterogeneous mixture of silt, sand and gravel are also found in this
deposit. Red shale fragments are also present within the lower depths of the
investigated deposit. The deposit was explored to a maximum thickness of 15.7
metres and is of minimum thickness at Site I (9.8 m thickness).

The upper 2.7 to 4.9 metres or so has been oxidized and in areas where organic
material is not present within the surficial thickness, soil colour is brown.
Organic dominated soils were found at some locations, usually within the
surficial 2 metres and this material is black in colour. Below the oxidized
and/or organic surficial material, the soil is unoxidized and grey throughout
most of the deposit thickness. At some locations, the lower 2 to 3 metres is
red in colour and random red zones are interbedded within the grey material.

The main component of this unsorted, unstratified deposit is the clayey silt
material. This material matrix essentially binds the coarser sands and gravels
within the deposit. A grain size distribution envelope for the deposit as
determined by mechanical sieve and hydrometer analyses is given in Figure 1 in
the Appendix. The envelope includes particle sizes up to 75 mm (coarse gravel)
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and hence excludes the boulder and cobble sizes. The envelope does reveal that
the fine grained portions (less than 75 micrometres) contribute to.more than
approximately 70% of the material of this deposit.

Atterberg Limit Tests were carried out to define the behaviour and plasticity of
the fine grained portion of the soil and the results are plotted in Figure 2. A
summary of the indices is provided in Table 1 below. Bulk Unit Weights are also
included in the table.

Table 1 - Heterogeneous Mixture of Clayey Silt
Sand and Gravel (Glacial Till)

: Range No. of Tests
Natural Moisture Content (w%) 13-21 29

Liquid Limit (w L %) 22-35 29
Plastic Limit (w P %) 14-18 29
Plasticity Index (I P %) 10-18 29
- Unit Weight (kN/m3) 19-22.3 29

The test results reveal that the fine grained portion of the deposit is of Tow

plasticity and hence is defined as clayey silt. Natural moisture contents are

generally less than or equivalent to the plastic limit of the soil indicating
~ that the soil is in a plastic to semi-solid state.

The results of Atterberg Limit Test conducted on an organic enriched material
retrieved at a depth of 1.5 m at BH B2 revealed a liquid 1imit (w L %) of 66%, a
plasticity index (I P %) of 31% and a natural moisture content (wk) of 45%.

This material would plot as an organic clay of high p1asticity on the plasticity
chart. .

Standard Penetration Test (SPT) carried out in this deposit revealed ‘N’ values
ranging from 5 blows/0.3 m to 54 blows/0.3 m revealing a probable firm to hard
range of soil consistency. The lower values are generally indicative of
localized weaker material and/or organic enriched material. In general, 'N’
values are in the 12 blows/0.3 m to 25 blows/0.3 m and hence the soil is
considered as stiff to very stiff.
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At depths where the ’N’ values were considered "lTow" (usually less than 10
blows/0.3 m), in situ vane tests were conducted. In general, the vanes could
not be torqued and undrained shear strength values exceeded 100 kPa. The
minimum undrained shear strength value obtained was 80 kPa but this lower value
can be considered as an isolated weak zone within the deposit. It should be
cautioned, however, that the presence of the coarse grained sand and gravel in
the deposit may have influenced the accuracy of the test. It is concluded
however, that the consistency ranges from stiff to hard.

Heterogeneous Mixture of Silt. Sand and Gravel (Glacial Till)

At Sites E, F, and G the cohesive heterogeneous mixture of clayey silt, sand and
gravel is underlain by a cohesionless heterogeneous mixture of silt, sand and
gravel at a depth ranging from 10.7 m to 13.7 m (Elevation 69.4 m to 64.8 m).
Layers of silt with some sand are also present in this deposit in thicknesses

up to approximately 0.5 m. The deposit is red in colour and as inferred by
auger grinding, boulders and cobbles are also present within this deposit. Red
shale fragments are also contained within the deposit.

Grain Size Distribution curves illustrating the gradation of the deposit and
determined by mechanical sieve and hydrometer analysis are shown in Figure 3 in
the Appendix. Boulder and cobble sizes are not illustrated on the Figure.

Standard Penetration Tests carried out in this deposit revealed ‘N’ values
ranging from 77 blows/0.3 m to 100 blows/0.2 m indicating that the deposit is in
a very dense state of denseness.

Bedrock

Shale bedrock with interbedded siltstone of the Queenston Shale Formation
underlies the overburden at Site I at a depth of 9.8 m to 11 m (Elevation 72.3 m
to 70.5 m). Bedrock core was retrieved in NX size for a thickness of 2.84 m at
BH 12.

The shale bedrock is generally greyish red and has randomly interbedded greenish
grey siltstone layers. The rock is horizontally bedded and is an extremely
friable material. The rock contains moderately close to extremely closed spaced
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fractures that are generally flat, planar to undulating and smooth. The rock
generally is unweathered to slightly weathered.

Core recoveries and Rock Quality Designations (RQD) were determined in situ to
evaluate the competence and integrity of the rock. Core recoveries were 100%
and RQD’s ranged from 52% to 74%. Based on these measurements, the rock can be
considered to be of fair quality.

Based on index property identification, the rock is classified as weak to very
weak in strength. '

GROUNDWATER CONDITIONS

Observation of the groundwater level was carried out by measuring the water.
level in the open boreholes throughout the duration of the field investigation.
Groundwater levels, in general, are depressed at depths ranging from 10 m to
12 m below the natural ground surface (Elevation 66 m to 68 m).

Groundwater levels were however at some locations measured at shallow depths
ranging from 2 to 4 metres below the natural ground surface (76.5 m to 77 m).
These water levels illustrate the effect of the subartesian condition present in
the heterogeneous mixture of silt, sand and gravel deposit below the cohesive
heterogeneous mixture of clayey silt, sand and gravel.

Groundwater levels were not established at the borehole_]ocations advanced on
the shoulders of the Q.E.W. and the Service Roads because these boreholes were
backfilled immediately for safety reasons.

Groundwater levels, in general, are subject to seasonal fluctuations and hence
can vary from the values given in this report.
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DISCUSSION AND RECOMMENDATIONS

As part of the planned widening of the Q.E.W. from four (4) lanes to six (6)
Tanes and to satisfy hydrological requirements at the site, it has been proposed
to remove existing open footing concrete culverts and replace them with new
reinforced concrete box culverts. A total of nine (9) individual site locations
as shown on Dwg. No. 3198900-A, B and C in the Appendix were investigated and a
summary of the individual project scope of work is summarized in Table 3a. The
dimensions of the proposed culverts and the maximum cover over the roof slab are
also included in Table 3a. Table 3b summarizes proposed culvert invert
elevations and roadway profile grades.

The extent of the culvert replacement varies from the replacement between the
North and South Service Roads to an entire replacement that includes replacement
of the culverts beneath the service roads. Culvert lengths therefore range from
50 m to 146 m in a northerly alignment. The proposed Q.E.W. and Service Road
grades vary from 78.5 m to 81.2 m within the project site Timits and culvert
invert elevations range from 75.1 m to 78.1 m. Culvert heights range from 1.3 m
to 2.30 m and the maximum cover over the slab roof ranges from 1.3 m to 2.8 m.
The. maximum height of approach fill required at the culvert sides is 4.8 m. The
culvert spans vary from triple culverts at 2.4 m width to a 5 m single span box
culvert.

Recommendations pertaining to the following foundation and geotechnical
considerations are included in the purview of this report.

1) Structure Foundations
2) Backfill to Structure
3) Construction Considerations
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Table 3a - Project Description and Culvert Details

' Culvert Description  Max Cover
Lo Span Height Length Over Slab (m)

Site WP Station (S8) (H) (L) (F) Description
. A 135-07 234561 3.08 1.34 61 1.9 Remove existing Q.E.W.
B 135-08 234924 3.65 1.98 50 2.8 Culvert and Connect
C 135-09 24+247 4.24 1.52 70 2.2 New Culvert to NSR and
SSR Culvert
D 135-13 25+289 4.0 1.52 146 1.4 Twin Cell with 25+294
25+294 3.06 1.52 84 1.4 Remove existing Q.E.W.
Culvert and Connect
New Culvert to NSR
and SSR Culverts
£ 135-15 25+866 4.27 2.3 85 1.3 Remove existing Q.E.W.
Culvert. Connect New
Culvert to NSR Culvert
F 135-19 26+653 5.0 1.8 102 2.0 Remove and Replace
existing Q.E.W.,
EB Ramp and WB Ramp
Culverts
¢ G 135-20 274215 2x2.4 1.6 71 2.5 Remove existing Q.E.W.

Culvert and Replace
with Twin Culverts

H 135-27 28+771 2x2.4 1.8 115 2.2 Remove existing Q.E.W.
' SSR & NSR Culverts and
Replace with Twin Cell

Culverts

I 135-32 29+926 3x2.4 1.8 105 3 Remove existing Q.E.W.
SSR & NSR Culverts

Table 3b - Proposed Culvert Invert Elevations
and_Profile Grade Elevations

Culvert Invert

Elevations (m) Profile Grade

Site WP South North Elevation (m)*
A 135-07 75.7 75.4 78.6
B 135-08 75.5 75.1 80.2
C 135-09 75.6 75.5 79.2
D 135-13 77.2 76.9 80.2
. E 135-15 77.2 76.5 ' 80.2
F 135-19  76.7 76.0 80.4
G 135-20 78.1 77.8 81.4
. H 135-27 77.6 77.1 81.4
I 135-32 78.0 76.6 81.6

* Highest Elevation
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1) Structure Foundations

A1l culvert foundations can be founded at the proposed invert elevations within
" the surficial cohesive heterogeneous mixture of clayey silt, sand and gravel
deposit supported by the box culvert slab on grade shallow foundation. In view
of the uniform conditions across the entire site, bearing capacities at the
proposed invert elevations are also uniform and are summarized in Table 4 below.

Jable 4 - Spread Footing Soil Capacity

Factored Capacity at U.L.S. (kPa) 300

Bearing Capacity at S.L.S. (kPa) 200

Settlements developed as the result of the applied pressures in Table 4 are
expected to be within 25 mm magnitude and because the deformations will be
recompression in nature should occur immediately during construction. It is
recommended that any new culvert be articulated from any existing culvert to
allow for these deformations to be realized without influencing the existing
structure.

A1l softened and/or organic material encountered at the founding elevation shall
be removed and replaced with mass concrete or granular material such as Granular
‘A’. Any granular material must be placed and compacted to‘achiéve 100% of the
Proctor maximum drydensity as outlined in OPSS 501.08.02. Inspection of the
founding material at sites A to C inclusive in particular shall be implemented
because of organic material encountered at these locations during the field
investigation. At Site B, it is recommended that the native material be
subexcavated to Elevation 74.

To protect the founding soil from disturbance as a result of weathering, and
construction related activities, it is recommended that a concrete working slab
be placed on the founding soil.

The footings must be prdtected against the scouring forces of the creek water.

This can be obtained by constructing aprons and rip-rap at the culvert inlet and
outlet. The design of the scour protection shall be made in conjunction with applicable
hydrological parameters.
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Adequate frost protection cover shall be provided for footings subject to frost
penetration as for instance during winter construction.

2) Backfill to Structure

Fi1l material in the order of 1.3 m to 2.3 m will be required at the culvert
sides and an additional 1.3 to 2.8 m will be required above the culvert roof
elevation. Recommendations pertaining to the selection of material type,
stability and settlement of the approach fills and method of construction are
given below.

Material

It is recommended that the backfill material against the culvert wall consist of
a granular material such as Granular ‘A’ or Granular ‘B’ to prevent hydrostatic
| pressure build-up on the culvert walls. Design parameters of the soil are given
in Table 5 below. Weep holes should also be designed in the walls to facilitate

- the drainage.

Table 5 - Backfill Properties
Granular ‘A’ Granular ‘B’

Unfactored Angle of Internal Friction (#) 35° 30°
Unit Weight (kN/m3) Y 22.8 21.2
Coefficient of Earth Pressure at Rest (Ko)*
- S.L.S. Type Il 0.43 0.5
- U.L.S. 0.51 0.58

*Horizontal surface backfill only.

The backfill beyond the granular wedge as illustrated on OPSD series can consist
of acceptable borrow material as defined in OPSS 212.05 V

Stability
There are no longitudinal fill slope instabilities anticipated for slopes

constructed at 2H:1V. A1l slopes should be protected against surface erosion
using conventional methods.
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Settlement

It is anticipated that approximately 10 mm of settlement within the fi11 itself
and as a result of the elastic recompression of the native subsoil at the site
can be realized. These settlements will be realized during or immediately
following construction.

Backfill Construction

In the placement of the backfill material, all softened and/or organic material
should be excavated for their full depth within the plan limits prior to fill
‘placement.

The backfill to the culvert walls shall be constructed in accordance with OPSS
902 series and applicable OPSD 803 series. The backfill shall be constructed in
300 mm 1ifts on alternating sides of the culvert so that the maximum
differential in backfill at any time does not exceed 300 mm. Compaction of the
backfill material shall be carried out in accordance with OPSS 501 series.
Excessive vibratory equipment loadings should be prevented from inducing any
additional lateral pressure on the culvert walls during the compaction
procedure.

3) Construction Considerations

Temporary Shoring

To facilitate the removal and construction of the replacement culverts, a
temporary roadway diversion and roadway protection scheme will be required in
order to maintain traffic during the execution of the work. A staged
construction sequence therefore appears to be a necessary construction
procedure.

Two (2) shoring schemes have been summarized below. The alternative that proves
to be the most economical and technically feasible from both a design and
construction point of view shall be selected. The shoring scheme shall be
reviewed by this office in the preliminary stages of design.
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(a) Cantilever Soldier Pile - Timber Lagging Wall

One method of roadway protection is the application of the conventional
cantilever soldier pile - timber lagging wall based on the principles of
limiting equilibrium. To facilitate the design of the cantilever type wall and
the required soldier pile embedment depth, the soil parameters in Table 6 are
provided.

Table 6 - Roadway Protection Soil Parameters

Unfactored Angle of *Coefficient of Active *Coefficient of Passive

Internal Friction Earth Pressure Earth Pressure
So0i] (4) S.L.S. Type IT U.L.S. S.L.S. Type 11 U.L.S.
Het. Mix. 30° 0.33 0.4 .3 2.5
of Clayey
Silt, Sand
and Gravel
~ (Glacial
Ti11)
Het. Mix. | 35° 0.27 0.34 3.7 2.9
of Silt,
Sand and
Gravel
(Glacial
Ti11)

* These earth pressure coefficients apply to horizontal backfill surfaces only.
The design of the shoring system shall include the appropriate earth pressures
computed in accordance with Section 6.6.1.2 of the 0.H.B.D.C. The loadings
induced by the surcharge traffic and adjustment for any sloping surface shall be
incorporated in the design.
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Soldier piles can be installed using conventional pile driving methods or
alternatively in preaugered drilled shafts. For soldier piles installed in
preaugered holes, a concrete toe is recommended to anchor the soldier pile toe
and a lean mix concrete (0.7 MPa) is recommended as backfill for the annular
space along the shaft of the predrilled hole. In view of the cohesive and
impervious nature of the material, conventional augering equipment can be used
to excavate the shaft and place the soldier pile assembly in the dry. An NSSP,
however, should be included in the tender documents that indicates that larger
boulders and cobbles are characteristic components of glacial till deposits and
hence can be found at the site. In addition, the Contractor shall be informed
that the drilled hole shall be maintained throughout the installation of the
soldier pile.

(b) Raker Supported Soldier Pile - Timber Lagging Wall

Should alternative (a) produce excessive, uneconomical soldier pile embedment
lengths, rakers can be used to resist the induced lateral earth pressures. The
raker foundations can be founded within the surficial heterogeneous mixture of
clayey silt, sand and gravel at or below the site specific culvert invert
elevations using the bearing capacities tabulated in Table 4.

Rakers must be installed while an earth berm remains in front of the soldier
pile. Slots should be cut into this berm to install rakers before the
supporting berm is removed. Soldier piles and lagging can be installed as
previously described.

Dewatering

No dewétering problems are anticipated in the construction of the structure
foundations in view of the impervious nature of the native subsoil.
Furthermore, the groundwater table at the time of the investigation was below
the proposed culvert invert elevation. Conventional sump pump techniques will
suffice in discharging any surface runoff or localized seepage from the
excavation.

"
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. Inflow from the existing creeks must be prevented to enable construction in the

| "dry". The contractor shall take any special measures to ascertain this flow

- impediment. One such method can include the construction of impervious earth
dikes composed of suitable clay material (see OPSS 1205).

Temporary Slopes

Temporary slopes to facilitate the excavation and construction of the culvert
shall not be steeper that 1%:1V.

Excavation
The excavation for the proposed concrete culverts adjacent to any existing
culverts shall be carefully controlled to avoid undermining the existing culvert

foundations.
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70 lr 7 y 30
o 6° / / 4 40 2
z / ' Ve z
v B DU T SRR SO DO § / ,,,,,,,,, - - _/ % Y R X _._.m;..! - — " <
< w
® 50 4 v | 0"
5 ' yd ' LEGEND 2
= / )y I BH |SAMPLE SYMBOL &
& 40 v e §0 &
______ A T Ler F-1 | 1l
*° = F-4 | 12 "
- v / // - -
20 L il 80O
IRRIIR < NEI | _
R o ,v‘:/
10 e et - 90
e F A
o i 100
1 2 3 a5 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 Y v Va1 g2l 3
MINISTRY SIEVE DESIGNATION [imperial)
Minitr o on GRAIN SIZE DISTRIBUTION FIG No 3
| HET MIXTURE OF WP 319-89-00
Ontario

SILT, SAND & GRAVEL ( Glacial Till )




N VALUE:

EXPLANATION OF TERMS USED IN REPORT

THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simn .0 SPLIT BARREL

SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63\5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED, AVERAGE N VALUE IS DENOTED THUS N,

IMPACT ENERGY ON 'A* 51ZE DRILL RODS.
ADVANCE OF THE CONICAL POINT INTQ THE UNDISTURBED GROUND,

DENSENESS

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

DYNAMIC CONE PENETRATION TEST: CONTINUQUS PENETRATION OF A CONICAL STEEL POINT { 5imm O.D. 60° CONE ANGLE) DRIVEN BY 475 )
THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m

CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{C ) AS FOLLOWS:
[_ ¢, (kPa} 0-12 12 - 25 25«50 50-100 | 100 - 200} =200
vERY SOFT|  SOF7 FlIRM STIFE | VERY STIFF HARD
3: COHESIONLESS 50ILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y 5PT N VALUES AS FOLLOWS:
[N(BLOWS/O.sm) 0-5 5-10 10~ 30 30 - 50 =50
VERY LOOSE| (OOSF | compact DENSE  |VERY DENSE

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

MODIFIED RECOVERY: 5SUM 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 B ), FOR MODIFIED RECOVERY, 15
[__ROD (%] 0 -25 25-50 | s0-75 | 75-90 | 90-100
VERY FPOGR POORK FAIR GOOD EXCELLENT
IOINTING AND_BEDDING :
SPACING S0mm 50 - 300mm| 0.3m - Im | lm - 3m *3m
IOINTING  |VveRr €LOSE]  CLOSE | MOD. CLOSE]  WiDE | VERY wiDf
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK|

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOiL

55 SPLIT SPOON TP THINWALL PISTON m,  kea™
W3 WASH SAMPLE OS5  OSTERBERG SAMPLE €, i
$ T SLOTTED TUBE SAMPLE R € ROCK CORE C 1
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cy 1
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <y m2/s
T W THINWALL OPEN F 5 FOIL SAMPLE H m
T, )
STRESS AND STRAIN U %
Uy kPa  PORE WATER PRESSURE oy, kbo
o 1 PORE PRESSURE RATIO o kpa
& kpa TOTAL NORMAL STRESS I kpa
o’ kPa EFFECTIVE NORMAL STRESS ¢ kpar
* kba  SHEAR STRESS ¢ -*
o 8.0 kPo PRINCIPAL STRESSES <y kPa
€ % LINEAR STRAIN by -°
’ € .66 % PRINCIPAL STRAINS 7 ke
. E kPa  MODULUS OF LINEAR DEFORMATION T, kpo
G ko MODLULUS OF SREAR DEFORMATION s, "
n } COEEFICIENT OF FRICTION
PHYSICAL PROPERTIES OF 50IL
P, ka/n® DENSITY OF SOLID PARTICLES - ¢ 1,% VOID RATIO
. Y, kN/m UNIT WEIGHT OF SOLID PARTICLES n 1, % POROSITY
A, ko/m DENSITY OF WATER w  1,%  WATER CONTENT
Yy KN/ UNIT WEIGHT OF WATER S, %  DEGREE OF SATURATION
. P kg/m’ DENSITY OF SON wo % UouID LmiT
Y kn/md uNIT WEIGHT OF SOI wy % PLASTIC LiMIT
A kg/m’ DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT
% kn/m® UNIT WEIGHT OF DRY SOIL p % PLASTICITY INDEX = Wy = Wp
£ot kg/m® DENSITY OF SATURATED $OIL N 1 LQUIDITY INDEX » X%
Yior kN/M® UNIT WEIGHT OF SATURATED SOiL P
P' kg/m’ DENSITY OF SUBMERGED SOIL le 1 CONSISTENCY INDEX: ~i—
: 7' kN/m® UNIT WEIGHT OF SUBMERGED SO e L% YOID RATIO IN LOOSEST STATE

igie+4

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOUIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOUDATION PRESSURE

SHEAR STRENGTH

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

SENSITIVITY =

€pin 1% VOID RATIO IN DEeNSEST s;ms
1 DENSITY INDEX ‘%
D mm  GRAIN DIAMETER

= mm n PERCENT - DIAMETER

¢, UNIFORMITY COEFFICIENT

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

v m/s DISCHARGE VELOCITY

i i HYDRAULIC"GRADIENT

k m/s  HYDRAULIC CONDULTIVITY

J kN/m® SEEPAGE FORCE



Mintstry of .
Trangperiation Foundation Design
Onturia

RECORD OF BOREHOLE No A—1 1oF1  METRIC

w.p. _319-83-00 LOCATION Co—ords: N 4 788 623,E 286 160 ORIGINATED BY..E..
£ DIST__.4 HWY _QEW. BOREHOLE TYPE _HS Auger . COMPILED BY TS
DATUM _ Geodetic DATE 91 10 28 CHECKED BY__FP ...
[3 [r) DYNAMIC CONE PENETRATION
- SOIL PROFILE SAMPLES &m < | RESISTANCE FLOT ~ RATURAL hl-mm REMARKS
1z 1> UNIT COMIENT  LUNT =&
Sle wlFs| | 0 8 ® o }. v w | &5 &
ELEV Tl w | 3| 25| & [SHEAR STRENGTH kPa P e M TE | oran size
m DESCRIPTION ".(“ g ";: = ag ’:t' o UNGONFINED + FIELD VANE 7 {DISTRIBUTION
z|2 o | 83| S [oovck e = uss vae [WATER CONTENT =) S
76,5 | Ground Surfoce vi - ™ 20 40 60 80 100 10 20 30 KN/ lGR SA SI CL
00 Biack, . 4 76
some Organics ¥ s T 55
Brown v
‘é 2|85 | 22
g 431855 18 74 _ o | 200 |5 19 51 27
§ 4 | 88 32
________ 1]
Grey P 5 s | 2¢
Vs TS T2 72 135
¥
Meterogensous Mixture of 4
Clayey Silt, Sond ond Grovel 73 7158 | 53 0 Ofpmtm] 19'_9 9 18 47 26
(Glaciol Till) 4
E' g48]ss | 20
Very Stiff {o Mard ’ ]
68
151851 it oty | 180 {1 12 36 8
M
z x
] Y
wles 5] 5
) %
111 55 21 64
121 85 19
/ 62
60.9 BA 131 58 | 20

15.7 | End of Borehole
= 81 10 2%

3 5 Numbers refer o 20
+, X  Sunsliivity 1535 {%) STRAIN AT FAILURE




Miristry of
Transportation . Foundotion Design

Ctario
RECORD OF BOREHOLE No A-2 1or1 METRIC
WP, 3188800 LOCATION [ Co-ords: N 4 788 BYSE DPBE 148 ORIGINATED BY_ER
DIsT 4 HwY _Q.EW, BOREHOLE TYPE _HS Auger COMPILED BY IS
DATUM _Geodetic : DATE 91 10 31 CHECKED BY PP
: & 5T DYNAWIC GONE PENETRATION.
. SOIL PROFILE SAMPLES E"’ 3 RESISTANCE PLOT rusre i, uawo " REMARKS
13 n |25 9 20 40 60 80 100 CONTENT z2 &
Sle Wlas] = . . ! ! . We wow :‘.‘)g
ELEV Z|4|w | 2 |E28] & |SHEAR STRENGTH kPe - GRAIN SIZE
BERTH DESCRIPTION 2| 5 E |38 & [owcormes  vrmovme | o g o [DISTRIBUTION
|z o | EO| Z | e ook miaxaL  x we vane WATER CONTENT (% R )
76,11 Ground Surfgce v = i 20 40 60 80 100 1020 30 kN/migr $A S CL
0.0 Black, some organics,
Firm Y 8 7
Brown.
A(.k' 2| ss ] 23
1/ 74
4 3185 | 17
______ )
Grey Al 4] 55 | 16
Y
?P/ 51 S5 1 16 72
‘ ]
Va1 & | 55 | 186
/1
;’»/f 7 1 55 11
Al 8 1 ss 1 9 7 100
Heterogeneous Mixture of /~1
Cloyey Silt, Serd ond Crevel :/‘;
(Glacial 1) f;r 9] 55 | 12 ”
StiFf to Very Stiff /Jé
{4
ri#i10] 55 | = 1
b ] . +
) Y| =
Py =
+4 111 5% 14
7o,
: ’ 7 43
63,5 12 1 55 | i5

12.6 | End of Borehole

=81 11 M

38 . Nusmbers refer to

* " Sensitivity

20
1545 (%) STRAIN AT FAILURE
10




Ninistry of
Transportation . . . Foundoticn Design

Ontaria
RECORD OF BOREHOLE No B-1 1ot METRIC
W.P. 318 -89-00 LOCATION Cowords: N 4 788 514; F 286 485 ORIGINATED BY.ER
o DIST ek HWY _Q.EW. BORFHOLE TYPE _HS Auger COMPILED BY .13
DATUM _Geodetie DATE 9110 29 CHECKED BY..PE
\ ONE PENETRATION
. SOIL PROFILE SAMPLES | & | = | Brectoct NATURAL
Eu g RESISTANCE PLOT Lw ;‘-’z?"c MOTSTURE mb = g REMARKS
5 w25 @ 20 40 60 80 o fo T ] ZE ¥
o — 1 L 1
ELEV eserPTON 2|8 w3 g‘g" & [SHEAR STRENGTH kPo A B SBAN SIZE
DEPTH =12l =15 1881 % |o unconiNeD + FIELD VANE -y 1 uTi
. 12| 7| 2 | 85 5 |ocuck mmm  « v vne [WATER CONTENT = 4 @
72.0| Ground Surface o ? o 40 B0 80 100 10 20 30 KN/ lor $A St CL
0.0
Black,
sorme Organics 1 55 6 76
frm TS s 26 174 Lo 3 55 42
Brown, § we
trace g_:gﬂﬁc_s“__-ﬁ ; 3§ 88 4
‘{. 4] 58 [ 22 ¢
¢
5’;‘; 5 1S5 | 20 o} 198 {8 20 &1 &
L4 o] .
%
mmmmmmmm / 3 6| 55 | 18 7
Grey gﬁ,/ 7| 58 13
42T 8 | 55 | 13
) W A
Heterogeneous Mixture of bt 7
Cigyey Silt, Sond and Grave! 294
: %34 ¢ | 55 | 12
{Glociat Tin) e
SHff to Very Skiff 14 8
f Hli01 %5 | 10 b 100 fomtmed 2.0 |8 19 40 33
¥ *«
/ Y
44 111 S8 15 66
644 A aT2 ] 55 | 13

12.6{ End of Borehole

« §1 10 30

+3. 3 ; Numbers refer to

20
* Sensitivily 15;%5 {%) STRAIN AT FAILURE .




Ministry of

« 91 10 3

Transportation Foundotion Design
Ontarie
RECORD OF BOREHOLE No B-2 1or 1 METRIC
WP, _318-89.00 LOCATION Co-ords: N 4 788 5a8: £ 286 508 ORIGINATED BY_ER
DIST .t HWY _QEW, BOREHOLE TYPE _HS, Auger COMPILED BY TS .
DATUM _Ceodetie DATE 91 10 30 CHECKED BY__EF
) T ] DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES wm o | RESISTANGE PLOT oSt x‘?mﬁ%c wo | & REMARKS
- 34 L& uwit CONTENT Lt =8
5 nlEs| ¥ 20 40 60 80 100 v w W z5 &
m — L L 1 b 4 L
ELEV | w | 3| E&]| & [SHEAR STRENGTH kPo . = | GrAIN size
DESCRIPTION 12|51 £|R2E] & |o unconrmen + PIELD VANE DISTRIBUTION
PEFTH S|~ >|g38] £ WATER CONTENT (%) 7
Z|z o | EO| & | qvox e x ue vane g 3 (%}
77,7 | Ground Surfoce 7 s o 20 40 80 80 104 0 20 30 KN/ IGR SA &1 €L
0.0 5 :
i I
trace Orgoriics : T 5
Firm 42 15| 8 76 5
o "
&V’;
A{E“‘ 31 85 10 100
7 t; 74
‘ﬂ; 4 i '
,; 4 | 55 | 18 o ! 198 |4 18 43 35
Brown 2]
Grey bar 5 | 5% 20 vg
/:1‘
471 6] 55 | 15
1 2
Het, Mixt f ‘%i
eterogensus Mixture o
o ; % EREE 70
ayey Sit, Send ond Grovel 5 /v'
(Glocial T ¢t
v b
SHff Yo Very SKFf ) BN c8
7
*
A 5] 85| 18 _;‘
b ‘ 66
£5.1 Aol ss |2
12,6 End of Borehole

+*

«3 ; Numbars refer to
Sensitivily

20
1545 (%) STRAIN AT FAILURE
10




Mintsty of )
. Transporiaton Foundation Design

Untorio
RECORD OF BOREHOLE No C-1 1ot METRIC
W.P, _319-89-00 LOCATION Co—ords: N 4 788 408;€ 286 829 ORIGINATED BY.FR
DIST__4 HWY _QEW. BOREHOLE TYPE _HS Auger COMPILED BY .15
DATUM _Cesdetic i DATE 9110 29 CHECKED BY....EE
T ——— v
N "SOIL. PROFILE SAMPLES | 5 | 4 ]DriAMIc COME FENETRATION NATURAL
- 21 3 TESSTNCE T 2l s @) oF | REMARKS
. Sle @ f_z 2 40 0 80 w00 wp w w, S . &
ELEV DESCRIPTION HEIRE %'5 Z |'SHEAR STRENGTH kPo L * CRAN SiZE
BEBTH MEIRAE Z1 T |o unconrne + FIELD VANE !
22| 7 |5 %8 S Lo quck RaxaL  x 1 vane [WATER CONTENT (%) 7 )
78.2| Ground Surface U < o 20 40 60 80 100 10 20 30 | kN/miGr SA SI GL
0.0 78
1 53 7
Black, 2155 & b 1000
sorte Organics 7% "
TRed” A3 | ss |12
“drown  BAle|ss | 16 o} i 207 |3 15 45 33
’ L
fV 5]ss | 18 74
¥ e | ss | 21
o4 g
Torey | W7 lSS |16 4 | 212 |3 17 40 40
5 4
A8 155 |13 2
Heterogerieous Mixture of bk
Cloyey Silt, Sand and Grovel
Ao[ss! 12
(Glociol i) 70
»
SHFF to Very Stff f
, © Yoy 3H 410 ] 55 " -"!F‘
¢ 68
111 55 | 15
65.8 STt ‘86

12.6 | End of Borehole

* 51 10 30

5 5 Numbers refsr to 20
X g anstiivity 15;%-5 (%) STRAIN AT FAILURE



Ministey of
Transportation Foundotion Design

Onterio
RECORD OF BOREHOLE No C-2 10F 1 METRIC
W.p, _319-89-00 LOCATION Co—ords: N 4 788 457.F 286 #00 ORIGINATED BY._ER
DIST .4 HWY _Q.EW, BOREHOLE TYPE _HS Auger COMPILED BY _T8
DATUM Geodetic DATE 91 10 36 CHECKED BY_._PE
3 W | DYNAMIC CONE PENETRATION
PROF1 SAMPLES wd
. 301, LE H,| & |Ressmice plor s M oo ﬁ% REMARKS
5 o |F8] 9| 3 o s w w0 | N, | 38 &
- ]
ELEV DESCRIPTION 218w | 3|85 & [sHear stenet e L GRAN SIZE
DEPTH 212 > | 38| & |o unconrnep + FIELD VANE - v |
i 1E =1 2] Z o ox maxa  xusvee WATER CONTENT (7} 7 ) (%)
76.8| Ground Surface i £ v 20 40 60 80 100 10 20 30 kN/mlGr SA S CL
0.0
Black,
traee Orgonics 1 p 53 76
Brown RS T ?100
74
3| 55 | 22 o 187 }6 21 a0 33
_______ 4 55 18
[
il 5] 88 | 13 72
6] &8 | 12
7 55 14
Heterogenous Mixture of 70
Cloyey Sit,
oyey Sitt, Send and Grovel R ECRETS
{Glacial Tilt)
*x*
SHIF to Very Sttt ] Y &8
_ Tol(ssi 25| =
1] SS | 26 66
4.2 111 88 | 30
12.6 | End of Borehole
= 81 10 31

3 _% Numbaers refer to 20
+¥, xT Senatfivily 1535 {%) STRAIN AT FAILURE




@ Minfstry of
Transgortation Foundation Design

Ontario
RECORD OF BOREHMOLE No D-1 1 OF 1 METRIC
w.p, _313-88-00 LOCATION Comords: N 4 788 049; £ 287 778 ORIGINATED BY_ER
DIsT__ 4 HWY JQEW, BOREHOLE TYPE .55.Auger COMPILED BY T8
DATUM .Ceodetic DATE g1 11 01 CHECKED BY Pp
SOIL PROFILE SAMPLES | & T [ DYNAMIC CONE PENETRATION
) Bp| & |FSSWGERT 2 e dowe pwe| oF | RemaRks
= M EXIR: 20 s 60 8 100 | cowenr  LMT SO
“ @ o g - y f f 1 F wP w WL ::“i" &
ELEV DESCRIPTION z|w " g %5 & |SHEAR STRENGTH kPo PN GgAF'eNaus'r]ZoE
DEPTH =1 Z| = | X133 & |o unconene + FIELD VANE v |DISTRIBUTION
AEI €8] = |eouck T x up vane [WATER CONTENT (% 4 ™)
79.8| Ground Surface v - i 20 40 60 80 100 16 20 30 kN/MIGR SA St CL
8‘8 Sond and Grovel *
733 { Fili Meteriol )
0.8 Fiem .2 11 5% S
““““““““ % 55 1 29 78
344 3| 55 | 22
Brown % 4 1 S5 17
Ty T YT s Tl i
¥
6155 | 2
% :
4
A/j 71 85 | 14 7
Heterogeneous Mixture of 4] 8155 |13
Cloyesy Silt, Send end Gravel W 4
. '
(Giogial Ti) ‘?; 585 14 72
A
StH to Very SHFF :j:
Tio] ss [ 14
- ﬂé;. 70
Wil 1| 55 | 12
« f" . ”
67.2 \ & TAEANG

12.8 | End of Borehole
« GWL not estoblished

4~.?n x5 . Numbers refer to

20
VX g gttty 15;%-5 {%) STRAIN AT FAILURE




Mintstry of
' @Trﬂmmﬁon oontaton )

Untario )
RECORD OF BOREHOLE No D=2 1or1  METRIC
W.P. 3’9"&;00 LOCATION Comords: N4 VBB 077; € 287 788 : ORIGINATED BY..ER
DIST.._4 HwY Q.EW BOREHOLE TYPE .HS Auger COMPILED BY _..IS
DATUM _Geadetic DATE 91 10 31 to 91 11 01 CHECKED BY. PP
. 4 ﬁ OYNAMIC GBNE PENEI'RATIOﬂ
. SOl PROFILE SAMPLES EV’ z RESISTANCE PLOT s NATLIRAL, v ".:’é REMARKS
5 38| 2|2 w0 ® & w I TN W |3E]| &
& = P
ELEV SESCRIPTION 2|8l w| 3| 85] & [sHEarR STRENGTH Ko LN B CRAN SIZE
DEPTH el R N Z | %= | o uNcoNPINED + FIELD VANE
OEFTH Z1217 |2 188 £ |oouck maxw, x e vane [WATER CONTENT () 7@
79.1| Ground Surfoce (7 = 2 20 40 60 80 100 10 20 30 fkN/rilor sA SI CL
0.0
1 5 23 78
3| 55 | 27
Brown 43158 21
G =TI 7% e 214 2 22 44 32
5 s 73 '
A & 55 24 74
4 7 53 13
Hatersgendous Mixture of R \ a8 17 15 45 33
Clayey Sit, Sond tnd Grovel B35S |12 * ' :
(Glocien Tht) 72
SHF to Very SUFt. 1.2.0.58 ] 14
; 70
4 10 | 58 15
v
] @
A A
111 88 22 g 88
- L
§6.5 12 55 | 20

12,6 End of Borehole

« 91 11 02

3 5, Numbers refer to 20
O Sansilivity 15;%5 {%} STRAIN AT FARLURE




Minh t :
@Txn':gur:uﬂen Foundation Dasign

tntorle )
RECORD OF BOREHOLE No D-3 1or1  METRIC
WP, _319-809.00 LOCATION Go—ords: N_& 785 128; E 287 805 ORIGINATED BY. FR.....
- DIST_..4 HWY QEW. BOREHOLE TYPE .55 Auger COMPILED BY .5
DATUM _Ceodetic DATE __. 81 31 04 CHEGKED BY . PP
' = LY GYNAMIC CONE PENETRATION
» S0IL PROFILE SAMPLES E"' g RESSTANCE PLOT R pus HATURAL o m§ REMARKS
z i 80 100 CONTENT Zg
8 o m ;C_’ ZP ‘10 SP i r wP w WL m‘i‘ &
ELEV. DESCRIPTION SHEE 25 S [SHEAR STRENGTH kPo |ermb oo
DEFTH -3 -3 B Z] T |v unconenes + FIELD VANE v
g217 2 28| 2 | ouck ruxa,  x ue vane [VATER CONTENT (=) 4 @)
78.3 | Ground Surfoce * $ o 20 40 60 80 100 10 20 30 | kN/mi|GR SA SI CL
0.0 q 78
.
% 1] 88 ] 26
¥
{2 [ ss [ 21
I EREERE 76
Bown MRS
Grey T
‘{./ 74
Vel e | Ss | 13
Heterogeneous Mixture of |
17155 | 12
Cloyey Silt, Sond ond Graval 14 /-:
{Glacial Til) g 81 85| 14 72
SHFF to Very SHH '
5 | 55| 17
70
: 10} 88 17
! 68
11] 88 | 22
657 “Herd T T ] tatsTwl ™ 66

12,6 | End of Borehole

« 91 11 0%

3 8 Numbers refer to 20
L s ity 1535 {%) STRAIN AT FMU{RE



@ Mintstry of
Transportation Fouridation Design

{Onigrio
RECORD OF BOREHOLE No D-4 ior1  METRIC
W.B, _ 319-89-00 LOCATION Co—ords: N 4 788 171; E 287 805 : QRIGINATED BY.ER
- DIST ot HWY _Q.EW. BOREHGOLE TYPE 55 Auger COMPILED BY ... TS
DATUM _Ceodetic DATE 8111 04 CHECKED BY PP
SOIL PROFILE SAMPLES | & | 3 | DLuC CONE PENETRATON "
. En| X RESISTANCE PLOT ausnc fraleiper oo :E REMARKS
= w| x5 @ 20 40 60 &0 100 CONTENY z2
C_‘ﬁ e g = = | f 7 1 : o w w, 3¥ &
ELEV Gl w2 25| S [SHEAR STRENGTH kPa N ——— GRAIN SIZE
SEPTH DESCRIPTION 2|2 2| 2188 5 |oucowmn v peo vane 5 |DISTRIBUTION
E =z Ea: %Q a » QUICK TRIAXIAL x {AB VANE WATER CONTENT (7- B 3 A
78.3| Ground Surfoce ” : o 20 40 B0 80 100 10 20 30 KN/ |GR SA $I CL
0.0 g 78
"
; 7188 | 20
¥ 2 [ ss | 30
,).w 78
5 4 3| 55 18
Brown Ml al ss | 20 4 09 |3 22 49 26
mmmmmmmm - - '
Grey QV‘; NIEARE
‘Jf ¥ 74
vad 6 | S5 | 16
Heteroganeous Mixture of 2/
Ciayey Sit, Sond ond Grovel 4.7 1 88 | 12
'] B
(Clogiat Ti) “.". B | S5 | 10 72 o ; 207 110 19 45 26
SHFF ta Very Stitf ‘2",. )
Vs | ss | 13
gf"-‘ 0
3
A0 ss | 20
-, ‘ E
%/ b 68
,,'f 1] 88 | 20
* ’{r .!_:
65.7 : "f;. PAEREA N i
12.6| End of Borehole
« 91 11 05

I R I Numbers refer te

20
* Sansilivily 15‘%5 {%) $TRAIN AT FAILURE



]

Minigtry of
Transportation

Foundation Design

" Sensitivity

Ontorio
RECORD OF BOREHOLE No E-t 1or1  METRIC
WP, _318-89-00 LOCATION Co-ords: N 4 787 897; £ 288 323 ORIGINATED BY_FR ..
DIST 4 HWY _S.EW. BOREHOLE TYPE K'SS Auger COMPILED BY .18
DATUM Geodetic DATE 81,119 CHECKED BY....EE
® LT DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬂm o ] RESISTANCE PLOT :ATURM. - ME REMARKS
a4 % . LT (‘.‘Oﬁu ETENL ‘.E LTy Z
5 @ L 20 40 B0 #D 100 vo N W, 1"2 &
[+ 4 —_ g
ELEV il w|3|85]| & [sHEAR STRENGTH P LD GRAIN SIZE
OEPTH DESCRIPTION 2|21 2 | 3|32 5 |owwowmen emmowe Lo e o 7 [PISTRESTION
E o | EC| Z |equick reacar  x 1B vane ¢ 3 ()
78.5 | Ground Surfece w F z 20 40 60 80 100 10 20 30 [kN/milgr sA I CL
0.0 : ] 78
,’5 1185 [ 23
>y
‘*5; 85 | 45 _!_‘
Brown 4] 51 ss | 271 76 } } 21,4 |6 24 44 78
Grey :d; TTE s
|4 4
YA ST |
zf’ 74
Heterogeneous Mixture of '.:.ﬁ; 61 %55 | 18
Cloyey Silt, Sond ond Grovel f {&’ T8 50
i " {1
(Glocial Til) i A ETRET) 72
A
SHff to Very Stift 25T es e i 220 f1 2 48 30
¥ 70
L
§ ’/ 101 8% 19
/l
%5 &8
1 | ss | 22
r ul
A2l s5 | 29 56
| ;
64,8 ¢
13.7 Heteroganeous Mixture of 13| 88 80 | /13em
Silt, Sand end Gravet 13
{Glociar T .
62.8 Red, Very Dense T T s T 00
15.7 | End of Barehole
» 91 11 04 (subartesicn condition)
43, x5 Numbers refer to 1524»05 (%) STRAIN AT FAILURE
10




Mintstry of
Trarsportation

Foundation Design

Dntorio
RECORD OF BOREHOLE No E-2 10F 1 METRIC
W.p, _319-88-00 LOCATION Co—prds: N 4 787 954: £ 788 381 ORIGINATED BY_FR_
DIST ...t HWY _Q.EW. BOREHOLE TYPE S5, Auger COMPILED BY IS
DATUM _Geodetic DATE g1 11 05 CHECKED BY....FP
SOIL PROFILE SAMPLES ﬁ =] DYNAWMIC CONE PENETRATION
Zu 5 RESISTANCE PLOT \2__%“ f;'iﬁm :‘gm m}f» ):l-x—: REMARKS
- w | ZZ] & 20 48 80 8O 100 CONTENT z8
(=] & w o - f L f f { wP w wL D;‘ &
ELEV OESCRIPTION ) R g g‘g & |SHEAR STRENGTH kPa DGSR%\INB sT:]zOEN
DEPTH wiZE| =1 = | 351 & |© UNCONFINED + FIELD VANE y ISTRIBU
Z12|7 |5 | B8] B |oouckmana  x e v WATER CONTENT = A4 @
77.8| Ground Surface %! B P 20 40 60 80 100 10 20 30 KN/t lor SA St CL
0.0 )
L4
Firm el 1 | 55 1 6
- e e e
421 s5 | 17 76
V%
4 ,j 5| 85| 26
1] ¢ 1 88 | 23 L 238 |10 20 37 43
Bro\a_tﬂ _____ /!; 74
Grey 7 df 58|20
L ]
’ /4; 6| S5 | 15
11 =)
&5 71 ss | 22 92
. o 8] ss| s
Heterogenieous Mixture of A
Cloyey Silt, Semd ond Grovel ¥
ca8 7
. A o 9 | 35 18 j*]
{Glacial Tin) / ﬂy
Very Stiff to Mord A »
#l10]ss | 36| Y
i’ = 68
/rf
44 114 S5 27
P4 66
65,2 Ad 121 S5 | 24
12.6 | End of Borehole
81 11 08
3 xs. Numbars refer to

" Sunsitivity

20
15;¢-5 {%) STRAIN AT FAILURE
o .




Ministry of

Transportation . Faundotion Design
Ontarie
RECORD OF BOREHOLE No F-1 1or 1t METRIC
w.p, _.319-89-00 LOCATION Cowords: N 4 787 §18; E 289 082 ORIGINATED BY.FR
t4 DIST 4 HWY _Q.EW. BOREHOLE TYPE .SS5_ Auger : COMPILED BY .18
DATUM _Geodetic DATE 91 1105 CHECKED BY _..EBF
- il PROF MPLES [+ ﬁ DYNAMIC CONE PENETRATION
SOIL ILE SAMPLE gw 2 RESISTANGE PLOT pusre o, v w5 | remarks
- P RET IR 20 40 80 80 100 CoNTENT z2
Q - b =] | | f 0 1 wP w wL D‘i' &
P
ELEV DESCRIPTION e w 2 SE | & |SHEAR STRENGTH kPo LN Dt';gmxﬂ sleoz
UEPTH =1E > | S 1 BE| & |o unconFmen + FIELD VANE 5 UTION
1217 12 |83 & |« ouck mama  x g vane [WATER CONTERT (% | &
80.1] Ground Surfoce v - o 40 80 80 100 10 20 30 KN/ IGR SA § CL
0.0 M
11
2; i 538 16
’ A 2 55 30
y . 78
f 3 85 26 ;
EaTa | ss | 20| o} 216 |3 17 44 38
_BOWn e ]
Crey v 5 | 55 14 76
‘ L
jﬁ 5185 | 16
Heterogeneous Mixture of j #13 S35 32
‘ o
Ci i, S d Gravel o]
yey $it, Samd ond Grave 4§~ ERRET 74 oy e sz |g 18 a2 32
{Clacial T} f f,
5
. e
Stiff to Hord ¢ ERIERED 72
A ]
]
f:
Vi 10§ SS 22
# 4
0
69.4 y
0.7 gﬁergg:geg:g héi:;ty!rle of .é 11| S5 | 100 }/20em 12 50 33 5
v Glocigl Tillg’ e
‘ed. Very, Derise i -
§7.5 it troce Send 1111121 &5 | 110 B g, 5113

12.6 | End of Borehole

« 91 11 Q7

+3 45, Numbory refer to

20
VX sttty 15:}05 (%) STRAIN AT FAILURE




Minintry of
Transportation Foundufion Dusign

Untorio
RECORD OF BOREHOLE No F-2 1 OF 1 METRIC
W.P, _319-85-00 LOCATION Co-ords: N 4 787 €85: F 286 087 ORIGINATED BY . BC____
g DIST 2 HWY . Q.EW. BOREHOLE TYPE .55 Auger COMPILED BY ...TE. .
DATUM _Geodetic DATE 91 11 05 CHECKED BY ..BP
L PROFILE ANP 4 LT OYNAMIC CONE PENETRATION .
- SO SAMPLES gm 3 RESISTANCE PLOT sugne iy o =5 | REMARKS
5 R EL- 1 20 40 80 80 oo [T emr SO 23 %
ot m — L L A P
ELEV mlilw | 2]|25] & [snear sTRENGTH kPo P et F | oran size
DESCRIPTION 12l S 12| 2Z] £ |o unconeme + FIELD VANE DISTRIBUTION
DEFTH 2|5l & | >|gg)] £ WATER CONTENT (%) 7
E|z 5 | EO| e ouick TRAXAL - x 1AB VANE ’ i &
78.9 | Ground Surfoce " £ o 20 40 60 80 100 10 20 30 kN/m | 6r SA SI CL
0.0
‘V’)
@1 1] ss | 24
&V{
Brown, “gg; 2 i 22 78
Yery Stit to Ws’ RN
ey, 7T s 1718} ¢
SHff to
Very SUff 55 13 76
55 | 13
SS | 14
74
55 | 18
Heterogeneous Misture of
Claysy 5it, Sond and Grovel
(Glociat Til) 55 1 72
ss | 22
o 70
68.2 ) dh
10,7 Huterogeneous Mixture of ori 11 5% 93
Sit, Bond end Geavel - i
- &G!ncim Til b
ed, Vny erge | 58
67.3 S troce Sand 12| 58 | 77
. 12,8 End of Borehole

« 91 11,06
subariesion congdition

+3 9, Numbers refer to

20
* ggnsitivity 1514%5 (%) STRAIN AT FAILURE




¥

1%

Ministry of
Traraportation

Foundution Design

Ontorie
RECORD OF BOREHOLE No F-3 1or1  METRIC
W.p. _318-85-00 LOCATION Co—ords: N 4 787 680; £ 283 096 ORIGINATED BY.IZ
DIST_2 HWY . QEW. BOREHOLE TYPE _35. Auger COMPILED BY _.IS
DATUM _Geodetic DATE $1,.11.08 CHECKED BY...BE
i PENETRATION
SOl PROFILE saMPLEs | B | 2 | BSetace mor 5 .
272 B e wosnmr WA | ook | REMARKS
= xZ| @ 20 40 80 &0 100 CONTENT Z=
Ol ] o > ! A ! A . wp w w | 5% &
ELEV DESCRIPTION ) ww Q 25| & |SHEAR STRENGTH kP Dcl;g'?gquUsTl;ZoEN
GEPTH =122 1 51381 & | unconeme * FIELD VANE o
é {7 5 | GO T | ook RaxaL - x LB VANE WATER . CONTENT (%) P €3]
79.4 | Ground Surface 7 * = 20 40 60 80 100 10 20 30 JUN/mMIGR SA St CL
0.8
b
’ 11851 26
vdl ; 78
32| ss ] 23
1A
Brown 5.;- 3 55 21
Grey ‘;"«‘ 4155117 7%
LA o
YIS TS 6
res
6] 55 | 13
g;: 74
‘}/’. 7 | 8% 14
Heterogerisous Mixture of # 8 | 83 16
Cloyey Silt, Sand ond Gravel Ve
72
{Glociat Till) 5| S5 | 19
SHEF ko Very Stiff
#1101 55 | 20 0
; *
1 Y
44 111 85 25 g
57,2 4 68
12,2 Het, Mixt, of Sit, Sond&Grovel
66.5 {Glacial TiH) Very Dense 121 885 1 100
12,8 | End of Borehole
« 51 11 1
+3 >I=l‘v_Nm-vﬂ:nmt rafer 10

" Sensilivity

20
1545 (%) STRAIN AT FAILURE
10




E3

Minlatry of
Transportation

Qntarie

Foundofion Design

RECORD OF BOREHOLE No F-4 1or 1 METRIC
W.P. 319-88~00 LOCATION Co—ords: N & 787 724: F 289 108 ORIGINATED 8Y.IS
DIST__..4 HWY _Q.EW, BOREHOLE TYPE .55 Auger COMPILED BY TS
DATUM _Geodetic DATE 91 11 08 CHECKED BY . PP
[ el DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES Ew g RESGISTANCE PLOT WC :SYSL;‘?JA:,E g%.’b tg REMARKS
5 P EE-1 R 20 0 80 8 100 [ v | ZE &
& o
ELEY DESCRIPTION =lEly 2|25 G [SHEAR STRENGTH kP sl I SPRBU N
DEFTH =12 > 2135 % |0 uncoxrne + FIELD VANE ¥
M EIRER 2| 2 | cuck raxa, x ue vang  [WATER CONTENT (%) | &
79.4| Ground Surfoce v : o 20 40 60 80 100 10 20 X0 kN/mTIGR 5A $1 CL
0.0 ¥ *
trove Orgonics 4 11 8% 2
““““““““ ¥ 78
LT 58 |
HE:‘:EM P i mmn ue &
43
dom ____ A=
ey T T T M e T | 13 76 4 | 223 L1 17 a3 39
]
LA IR 12
it
Ve 6 | 85 | 12
£ L
A/f 7812 74
. g;f 8a]ss| 13 L | 2t |7 o2 ez 30
Heterogeneous Mixture of A
Clayey Silt, Sand ond Gravel ¥ A 72
’
{Glogiol T : $..58 1 15
SHff to Very Stiff e
A 0l ss | 20 10
‘ )
7
g 1" 55 21
67.2 68
12.2 . Met. Mixt. of Silt, Sand & GCrovel
66.8 {Glogiat il Very Derse 12 | S5 | 100 26 4R 18,7
128 End of Borehole

* GWL not estoblished

+7,

&3 Numbers refer to
Semsitivity

20
1545 (%) STRAIN AT FAILURE
10



¥

R

Miristry of
Transportotion

Foundotian Design

Ontarie ‘
RECORD OF BOREHOLE No G~-1 1or1  METRIC
WP, _WP 319-89.00 LOCATION Comords: N 4 787 460 £ 289 673 ORIGINATED BY_EC
DIST ... HWY _QEW. HOREHOLE TYPE _S5 Auger COMPILED BY _FR_....
DATUM  Gevdetic DATE 8111 08 CHECKED BY PP ...
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 2 | RESisTANCE PLOT R e
2] o aure woswer  HROL =X | REMARKS
= w | FE5 @ 20 40 60 80 100 | " w | ED X
@ = i f f 5 P L =
ELEV BESCRIPTION ey w g 25| & [SHEAR STRENGTH kPa S e u?é%?‘eu%ﬁ:
! wlEl = BZ1 T | o UNCONFINED + FIELD VANE ¥
PTH > s
o 1215 | |88 £ [oquok muna, = uevae [WATER CONTENT (% S @)
80.1] Ground Suriace @ = o 20 40 80 80 100 10 20 30 wN/rilGRr SA 51 CL
0.0
P
A T [ ss | 30
i
1 EE D
§ 78
Brows _a:j; EARE
Grey A/'-‘ 4 g8 14 O: 214 1115 43 M
/ -
a5 (S5 | 13 76
& 1
/‘F REARE
_______ 4t
Het. Mixt. of it Sead |5FHLT | 58 | 29
orid Grovet (Glociol Tin) j : T o 74 P 222 les 35 15 &
e o — :
iz
(%
Heterogenesus Mixture of f 14 5 1ss 23 ,
Clayey Sit, Sond and Grovel ,/., 2
i
{Graciol Ti) ¥ / T =T 5 1:’
o =
SHFf te Very Stiff 4 0
59.4
107 Heterggeneous Mixture of 74 RN 98 |/15cm
Silt, Sond ond Grovel ‘;
{Clociol Til1} . g8
67.9 Wed, Very Dense Wilds2 | 8 | 95

12,6 ] End of Borehole
« g1 11 07

R . Numbers refer to
" Seaitivity

20
1545 (%) STRAIN AT FARLURE
16




Minisiry of

Transportation Foundotion Deslgn
Unteria
RECORD OF BOREHOLE No G-2 1or1 METRIC
WP, .319-89-00 OCATION Cow—ords: N 4 787 520; £ 289 623 ORIGINATED BY_IS
L oros; .
* DIST i Hwy Q.EW. BOREHOLE TYPE _SS. Auger COMPILED BY...J3
DATUM _Geodetic DATE 91,1108 CHECKED 8Y._._ PP
' & T GYRAWE CONE PENETRATION
g SOIL PROFILE SAMPLES ] P R,
» 2ol 2 RESISTANCE PLOT "2 o Pusme S b ,:'g REMARKS
5 B 20 40 60 80 100 w - w | B85 &
= = L
DEFTH miZE = 5135 & o UNCoNFNED + FIELD VANE y o
é 2| " 5 %8 2 [ e ouick TRAXAL  x LAB VANE WATER CONTENT (% 3 (%)
80.1] Grount Surfoce (4 - o 20 40 80 80 100 10 20 30 kN/m lorR SA SI CL
0.0 1 :
i
1] ss | 32
2
‘f/‘; 21ss | 20 ’
Haord 52»" 3188 ] 30 1 o} { 223 |1 14 45 40
““““““““ WAl e 155 | 24
gow W9
Grey : (3; 5 | 55 | 13 786
7ed 6 [ 55 | 1
@
J‘f: 71 %5 12
g}? 51 55 | 17 7 [ — 217 J 0 14 46 4Q
7.
. Ll 1]
Helerogereous Mixtyre of éﬁ" s T5s 5
Cloyey i1t, Sond ond Grovel ;/5 72
{Glacial Til) A
MaT10] s5 | 17
. \
’ Stff to Very Stff 70
]
4411l 85 | 24
. w »
7 Y| e
67.5 A1) 55 | 25 j
12,61 End of Borehole
« 91 11 11
+3 5, Numbers refer to

20
" Sensitivity ’5;1‘;5 (%) STRAIN AT FAILURE




Miniatry of
. Tranaportation

Foundotion Design

- g1 1Y 07

Onteria )
RECORD OF BOREHOLE No G-3 1oF 1 METRIC
W.B. . 319-89-00 LOCATION Comords: N 4 787 475 E 289 627 ORIGINATED BY.EC
DIST._4 HWY _Q.EW. BOREHOLE TYPE _SS Auger COMPILED BY .18
paTUM Ceodetic DATE 81,1108 CHECKED BY_..EF
. [ L ] DYNAMIC GONE PENETRATION
SOIL. PROFILE SAMPLES Em g RESISTANCE PLOT W :gm 3%‘“ !:% REMARKS
5| . |38l 0| » o @ w ow 10O, | 38 &
ELEV DESCRIPTION el w ’.f; %"a“ ‘5 [SHEAR STRENGTH kPo S Dc;gArNB UsnzoEN
DEPTH =lE =0 x| g5 1 T |0 UNCONFINED + FIELD VANE 7 ISTRIBUT
21217 |2 B3| 3 |e vk Tmaxar  x g vang [WATER CONTENT (% A (O]
80.2 | Ground Surfoce n : o 20 40 60 80 100 10 20 30 | kN/nilGR sA S CL
0.0 % GRY 80
F. &
5 1] %8 | 17
4
442 55 | 28
) 78
Brown i 315 | 27
TGrey T AT 4 | 55 | 13
1
Heterogeneous Mixture of 7 81,58 | 4 76
1
Claysy Silt, Send ond Gravel f&; 5185 | 12
149 . »
{Gleciol Tin) b 7 | 88 { 14
74
SUff to Very SEIff ¥ IR
4
Ve T T RS s T
b 72
[
M#E10 | 55 | 31
A
¢ 70
Al ss | 3%
Y
67,6 A2l s | 88 5
12,6 | End of Borehole

4_,3' «7 ; Numbers refer fo
* 7 T Sensiivity

20
1545 (%) STRAIN AT FAILURE
10




Miniatry of
Transportation ' Foundotion Design

Untorib
RECORD OF BOREHOLE No H-1 tor1  METRIC
WP, _WP 319-89-00 LOCATION Co~ords: N 4 787 966, E 291 092 ORIGINATED BY..IR
= oisT 4 HWY _Q.EW, BOREHOLE TYPE .55 Auger COMPILED BY o fR
DATUM _Geadetic DATE 91 11 32 CHECKED BY. PP
, SOIL PROFILE savpies | 8 | U | ReaGE o 5 o e ML
=21 ¢ M WIS s REMARKS
S wl|®é| @ 2 40 B0 8O 100 w . w | 55 &
_.J m — H i 1 d P
ELEV Elglw | 3|25] & [SHEAR STRENGTH kPo P M F | orAN sizE
DEPTH DESCRIPTION |2 E S35  [owcowme v mED wae | ‘ 5 |DISTRIBUTION
€|z o | 80| 2 |e ovok waxe,  x 18 vane WATER CONTENT (= 5 &)
81,4 | Ground Surfoce v i I 20 40 €0 80 100 1020 30 kN/rilGr sa St CL
0.0 Irreguior Mixture of ™~ DRY
Cloyey Silt, Sond ond Gravel »
{Fill Material) 11%8 {10 -
9.3 Brown, Firn te SUFf 2| s5 | 8 b | 194 [0 11 47 42
2.1 .
fb/; 3| 55 18
AL 4 | ss 18 98
¢
‘;.y 5{ss | 22
rEy
. Brown ’ ,/4?1 6|55 | 14
UV /Ty I
Grey é’ 7 = 5 76
r b
A A1 8 | ss | 1
Heterogeneous Misture of L )
&
Clayey Silt, Sond end Grovel 1
¥ 4.9l ss 16
(Glosiol Tin) “
Stiff to Hord AT T -
. 1
<7
#]
A ss | 36
- 70
68.8 A312] 65 | 38
$2.6] End of Borehole
» Dry Upon Compiletion
+3‘ 3+ Numibers refar to

20
* Sansifivlly 15;%5 {%) STRAIN AT FAILURE



Ministry of

Troansporiation . Foundation Design
Ontorio
RECORD OF BOREHOLE No H-3 1ot METRIC
W.P. 3188900 LOCATION Co—ords: N & 787 011; E 281 11} . ORIGINATED BY. TS
* DIST .2 HWY _Q.EW. BOREHOLE TYPE _S5 Auger COMPILED BY FR
DATUM _Geodetic DATE 8111 1 CHECKED BY PP
o« T | DYNAMIC CONE PENETRATION
. SOIL PROFILE SAMPLES = 2 | Resistance Lot > i Ry~ REMARKS
. 4{2 (5] LT CONYENT st EU
5 35 7| = e« e e w0 LT L |55 &
o b P
aev =8|y | 3|85| & [Somsmmen e 1 et % et s
DEPTH wiZ| > | 3 1251 % |o unconmneD + FIELD VANE .,
1217 | 2 | 83| 2 |« ouck mawa,  x g vave [WATER CONTENT (%) S @
| 80.7| Ground Surface vi - . o 20 40 B0 80 100 020 30 kN/mler sa S CL
0.0 4 DRY
‘g * 80
i1l ss | 20
ﬂj 2 55 27
AL T8 | 22 78 i e J 208 |1z 15 37 38
s :
Brown U A 415503
Gray A 5 | s5 | 20
I <1
Y 6 | S5 | 15 78
Heterogeneous Mixture of “{f 7158 .18
oy
Cloyey Silt, Sond ond Gravel ¢ /'!. 81 85 | 14 ”e ot 219 |6 18 48 28
A
(Glociat Tin) - ,‘//2’/'
24 9 | S5 1 18
#7
i 72
ST to Very Stiff @ TR
- s
o 11 55 24 70
» | ?,E R
5.1 Axiz] 55 | 28
12.61 End of Burehole
« Dry Upon Completion
I
&3 x& . Numbers refer to

20
* Sensiiivity 1’5;%-5 (%) SYRAIN AT FAILURE




@Minmry of
Transgortation Fuiundation Dusign
Ynteria
RECORD OF BOREHOLE No H-4 1o 1 METRIC
W.p, WP _319-89-00 LOCATION Cowords: N 4 787 (45; £ 261 107 ORIGINATED BY_TS
DIST 4 HWY _Q.EW, BOREHOLE TYPE ,.58.Auger COMPILED BY ..ER____
DATUM .Geodetic DATE g1 11 08 CHECKED BY BB . ..
- SOIL PROFILE SAMPLES | B | o | oreetace or o) ATON NATURAL -
<2l o DO woewe GO | =T | REMARKS
= REFI R 20 40 80 80 00 Conrger EH Z8
9 I [} = = i f N 1 ) wp w wL Qg . &
ELEV Tl w g 25| S |SHEAR STRENGTH kP P GRAIN SIZE
DEFTH DESCRIPTION 2121 E | 5|85 & o uconamed + FIELD VANE y |DISTRIBUTION
Z1Z o | EST 2 o quok mmaxa,  x e vane  [WATER CONTENT (% s
80,1 Ground Surface 1z : o 20 40 60 80 100 1020 30 KN/m IGR SA SI CL
0.0 H TRY
V. L ]
sg 1 88 30
Hord 4 3 2 S5 32
________ 78
3713 55 | 26
V1
Brown 4 4 | 88 27
———————— A
Grey ¢ IRk 76
1
6| 55| 15
e
Haterogeneous Mixture of A k 71 88 16
Clayey Silt, Sand and Grovel 2/"5: 8 | 55 17 74
7
{Glagiol T :é;
; ) v
SUIF to Very Stiff //. 9] 88 | 15 -
‘ -
]
MAlio] ss | 17
r
70
11| 55 28
- 58
67.5 12 [ s 1 28
12.6 | End of Borehole
* Dry Upon Cormpletion
23 xS,Numbors refer fo

" Sansitivity

20
15«:55 (%) STRAIN AT FAILURE
1




Ministry of
Trenwonmwﬁ Foundetion Design
Ontorio
RECORD OF BOREHOLE No I-1 1ot METRIC
W.p, . 319-89-00 LOCATION Comords: N 4 7'§6 560; £ 292 183 ORIGINATED BY.ER
DIST et HWY _Q.EW. BOREHOLE TYPE .SS Auger COMPILED BY .13
DATUM _Geodetic DATE 91.11.08 CHECKED BY....PP
T | DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES i 2 | ResISTANCE PLOT ogre MR b=
Lul & faSTC wosume LU0 ok | REMARKS
5 w|¥g| @ 20 40 80 80 oo | ST T EE &
._l m — z L H 1 1. 1 p
ELEV Tl | 2|25 & [sHEAR STRENGTH kPa P ot U F | GRAIN S1ZE
BERTH DESCRIPTION |2 51 E[32] & |owcowmmn  + pEw vane y  |DISTRIBUTION
e S| €S| & | ovek rmaxar  x wg vang [WATER CONTENT = s )
83.0] Ground Surface v - o 20 40 B0 80 100 10 20 30 kN/m'lr sA St CL
0.0 ] *
1]
.: 1} 58 17 82
¥l 2155 | 25
2743 55 | 23
Brown = ] KAl ¢ ] 55 | 15 &
1
Grey AT T s
4
§¢q 6] ss ] 16 78
Hetervgereous Mixture of A 7 1 58 21
Cloyey Sit, Sond ond Grovel 7 B 158 | 23
(Glaeiot i), b - 76
14
P13 g | ss | 23
res
Stitf to Very Stiff (211 74
riAlo] 55| 17
P
72.5 ]
10.7 Hedrock -~ Shole X /18em 19
Red, Unweathered to slightly 7
70.8 Wenthered, Weak to Very Weok Y s WA
12.2 | €nd of Borehole
» GWL not estoblished
+5 5 . Nutribers refer to

" Sensitivity

20
15405 (%) STRAIN AT FAILURE
10 .




Ministry of
Transportation _ Foundotion Design

Ontorie
RECORD OF BOREHOLE No 1-2 10F 1 METRIC
W.P, _WP 318-58.00 LOCATION Co—ords: N 4 786 506; E 292 193 QRIGINATED BY _ER___
= DIST .t HWY _QEW. BOREMOLE TYPE .35 _Ayger, NW Cosing, NX Core COMPILED BY _FR__..
' DATUM _Geodetic DATE 91 11 11 CHECKED BY PP
" Wi T OYNAMIC CONE PENETRATION
[y SOIL PROFILE SAMPLES EW 3 RESISTANGE  BLOT aﬁ“c m‘m BS#D &g REMARKS
b w | 28] @ 20 40 6o 80O 00 [ T T ZE &
o« -4 1 f f) i P L ¥
ELEV ESCRIPTION S| w | 3| 25| & [SHEAR STRENGTH kPo | SRAN SiZE
DEPTH =2 =1 5 123| & |e unconFNED + FIELD VANE o
1E3N 5 %8 S le cuck TRaxa,  x (B vene  [VATER CONTENT (%) i )
82,1| Ground Surfoce A : o 40 60 80 100 1020 30 | kN/miGR sA Si CL
0.0 : ) * 14 o ey
.
W 1] 85 | 54 &} 228 4 20 43 33
L
Brown 1 2| ss | 25
———————— y ot 80
Grey 314 3 | S5 18
{zf
Wl a1 85 | 13
s [ ss | s 78 bt 215 |5 20 43 32
Heterogeneous Mixture of 4
Cioyey Silt, Sond and Grovel %] 4 £ 55,18
§2¢ RAKERED
(Glaciot Ti) % 76
hA4 B | S5 | 27
SHFf to Very SHff #ZF"
e
vis | ss | 22 - P T —" 218 12 18 41 39
1
¢
A ]
. 9.3 4 :. 10§ 55 23
9.8 Bedroek —-Shole with bl REQ 7
interbedded siltstene 11} RG 100% 2 RQD =52%
5
Red, Unweothered to Slightly @ nee
¥ Weathered, - 12 RC 100% . ROD w74%
69.7 Weok to Very Weok 70
12.4 | End of Borehole
.81 1112
GWL rot established
:
.
+5' %2 Rumbers refer to

20
* Sensitivity 15»‘%5 (%) STRAIN AT FAILURE



Miniatry of
Transportaton

Foundation Desige

Untorle
RECORD OF BOREHOLE No [-4 1or 1 METRIC
W.p, _318-89-00 LOCATION Co—ords: N 4 786 670; E 292 215 ORIGINATED BY.TS
DIsT__4& HWY ,.Q.EW, BOREHOLE TYPE _S5 Auger COMPILED BY ...IS
DATUM _Geodetic DATE. g1 .11 .08 CHECKED BY ..EP
SOIL PROFILE SAMPLES | & | o | orae G e RaTioN o, .
. £l 2 s e el = | RevARKs
i w| =& @ 20 40 80 g0 1o |0 veT T Z@ &
.,,J m . jresril z 1 L i L L
ELEV £lilw | 2| 25| & [sHEaR STRENGTH kP P LY % | crain size
SEBTH DESCRIPTION AEIRRE: BZ] & |o unconmnen + FIELD VANE »  |DISTRIBUTION
glz 5 | €8] & v ouck maxar  « g vane [WATER CONTENT = 4 @
81.5| Ground Surfoce vi : o 20 40 60 80 100 10 20 30 JkN/mGR SA S CL
0.0 irrequiar Mixture of ™ »
Clayey Sit, Sord and Grovel
80.3 (Fill Moterial) T s 3
- -~
2 ;é PRIENRE 8
4
Heteroganeous Mixture of @4 3 | 95 | 22
Clayey Silt, Sond and Gravel 14 Al s8] 25
¥ 78
14
(Glocigl T} 5..55 | 22
1
— (9] © S5 | 19
Grey 44771 85 | 20 76
A1 B 1S5 1 18
Stirf o Very Stiff ’
A 74
Y1 el as | 20
‘ -
i ]
10| S5 | 18
r ‘ y 72
70.3 4117 8 | 111
1.0 Hedrack = Stole e
Red, Unwecthered to slightly 70
69.3 Weothered, Weok to Very Weok i o —
Erd of Borehgle

2.2

= GWL not estoblished

= Sompler bouncing

v

#3 5, Numbers refer 1o
Saresitivity

20
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ROCK CORE DESCRIPTION
WP 319-89-00

e

CORE_DESCRIPTION

DESCRIPTION

9.60-10.92
10.92-12.44

SHALE, greyish red, with interbedded greenish grey SILTSTONE (18%); very
fine grained; weak to very weak; unweathered to slightly weathered (moderately

weathered, 9.60-9.75 m and 10.87-10.92 m); fractures moderately close to
extremely close spaced, flat to near vertical, planar to undulating, smooth.

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

(NOTE: Depths are approximated where core recovery is less than 100%)
Logged by: DAW, Soils and Aggregates Section
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BIOWS REGUIRED 10 CAUSE A STANDARD STmm 0.0 SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN ORIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES AKE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AV

ERAGE N VALUE 1S DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS P-ENETRATCON OF & CONICAL STEEL POINT { Simm O.D. 60° CONE ANGLE ] DRIVEN 8Y 475 §
IMPACT ENERGY ON 'A’' SIZE DRiLL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOWS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

DENSEN

CONSISTENCY :

COHESIVE SONS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(tU) A5 FOLLOWS:

L

¢, (kfa)

0 -2

12-25 25~ 850 50 - 100

o - 200 *200

VERY

SOFT

SOFT FIRM STIFF

VERY STIFF HARD

ESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF bENSENESS AS INDICATED BY S5PT N VALUES AS FOLLOWS:

[N {BLOWS /0.3 m)

0 -5

5-10 10- 30 30 - 50

=50

VERY {DOSE

LDOSE COMPACT DENSE

VERY DENSE

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

#“_ES(_)“VMRMi SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,
MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION |R Q D), FOR MODIFIED RECOVERY, 15:
| RGO{Y) 0 - 25 25-50 | 5075 75 - 90 90 - 160
VERY POOR|  POOR FAIR GOOD | EXCEULLENT

JOINTING AND BEDDING :

SPACING 50mm 50« 300mmi 0.3m - Im tm - 3m >3m

JOINTING  [VERY CLOSE|  c1OSE | moD.ctose]l  wior | very wipe .

BEDDING VERY THIN THIN MEDIM THICK VERY THILK,

5§ SPLT SPOON TP THINWALL PISTON m, kpg™!

WS  WASH SAMPLE 05  OSTERBERG SAMPLE C, 1

$ T SIOTTED TUBE SAMPLE R ¢ ROCK CORE s |

BS BLOCK SAMPLE P H W ADVANCED HYDRAULICALLY Cy 1

€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢,  mis

T W THINWALL OPEN F§ FOIL SAMPLE H m

T, 1

STRESS AND STRAIN u %

vy, kPo  PORE WATER PRESSURE o,, kfo

5 | PORE PRESSURE RATIO o keo

-3 kea TOTAL NORMAL STRESS g kro

o’ kba  EFFECTIVE NORMAL STRESS ¢ kpa

T kPa  SHEAR STRESS ¢ -*

o .4 kPa  PRINCIPAL STRESSES ¢,  kpo

€ % LINEAR STRAIN by -

€68 % PRINCIPAL STRAINS T, kpa

E kra MODULUS OF LINEAR DEFORMATION 7, kpa
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FOUNDATION INVESTIGATION REPORT
For
Q.E.W. Culverts
(Between Fruitland Road and Fifty Road)
W.P, 434-92-01
Central Region on

INTRODUCTION

This report summarizes the results of a foundation investigation conducted in

conjunction with three (3) proposed reinforced concrete box culverts that will

carry the Q.E.W. and in some cases the North and South Service Roads. The

- proposed new culverts will replace existing culverts between Friutland Road and
Fifty Road at or adjacent to the existing culverts. The culvert replacement
project is associated with the Q.E.W. widening.

SITE DESCRIPTION

The site is in the Town of Stoney Creek, Regional Municipality of
Hamilton-Wentworth. The existing Q.E.W. is a four lane median divided highway
and grassland separates the Q.E.W. and the North and South Service Roads.

The terrain across the site is generally flat accentuated by creek slopes at the
culvert inlets and outlets. Depths of water in the creeks were shallow at the
time of the investigation and generally were less than one (1) metre.

Land use in the area is divided into residential north of the existing North
Service Road and industrial south of the existing South Service Road.

INVESTIGATION PROCEDURE

So0il and rock properties were obtained by in situ and laboratory testing. The
procedures employed in the foundation investigation are discussed below. -

 Field Investigation

The fieldwork for the investigation was carrried out between 91 11 05 and 91 11
12. Track mounted drilling rigs were used to advance the boreholes employing .
conventional hollow stem and solid stem augering techniques.

Subsoil samples were retrieved at 0.7 m intervals for the surficial 6.5 m and at
1.5 m intervals thereafter. Disturbed subsoil samples were retrieved employing
a4 standard split spoon sampler in accordance with the Standard Penetration Test
(ASTM D1586). All subsoil samples were identified in the field and then placed
in sealed plastic jars to ensure the preservation of the natural moisture
contents. Samples were subsequently transported to the laboratory for
applicable testing.



Groundwater levels were determined by monitoring the levels in the open
boreholes throughout the duration of the field investigation. All boreholes
were backfilled upon completion of the fieldwork.

The survey related to the location and elevations of the individual boreholes
was provided by Central Region Surveys and Plans.

Laboratory Analvses

To identify the behaviour, gradation and pertinent properties of the soil
present at the site, various laboratory testing were conducted. These tests
included:

1) Atterberg Limits
2) Grain Size Distributions
3) Natural Moisture Contents
4) Bulk Unit Weights

The tests were carried out in accordance with standard procedures,

Laboratory test results have been summarized below in the subsequent section of
this report entitled "Subsurface Conditions", and are illustrated on the
corresponding boreholes and figures included in the Appendix of this report.

SUBSURFACE CONDITIONS

The ground surface elevation varies both within each individual site and also
from site to site. The variation within each individual site is a reflection of
the creek channels present at the existing culvert locations and is generally in
the order of 2.5 m to 5.0 m from the top of fill material above the culvert roof
to the channel floor. The ground surface elevation increases in an easterly
direction.

Across the entire site area, the overburden consists of glacial till
consisting of a cohesive heterogeneous mixture of clayey silt, sand and gravel
with random boulders and cobbles.

At some locations, the cohesive glacial till is underlain by a
cohesionless heterogeneous mixture of silt, sand and gravel. This deposit, also
of glacial till origin. has thicknesses ranging up to 2.0 m.

At Site I, the surficial native cohesive heterogeneous mixture of clayey silt,
sand and gravel is underlain by shale bedrock at depths ranging from 9.8 m to
11,0 m (Elevation 72.3 m to 70.5 m).

The native heterogeneous mixture of clayey silt, sand and gravel is overlain by
fill material at some locations across the site. At sites H and I for instance,

- thicknesses of an irregular mixture of clayey silt, sand and gravel fill

material for a thickness up to approximately 2.1 metres was also encountered.



The boundaries between the various soil types, in situ and laboratory test
results as well as groundwater levels established at the time of investigation
are shown on the attached Record of Borehole sheets in the Appendix. A plan of
the site illustrating the locations and elevations of the boreholes and a
subsoil stratigraphical section are provided on Dwg. No. 4349201-A (Sheet 371-1
of the Contract Drawings).

‘Details of subsurface matérials encountered at borehole locations are illustrated
in the Record of Borehole Sheets

Irre Mixture of Cla ey 8ilt, Sand and Gravel ill Materisl

A cohesive irregular mixture of clayey silt, sand and gravel identified as fill
material was encountered at some sites extending from the surface to a depth of
approximately 2.1 m. It appears that this material was used as backfill
material to the existing culvert at the various sites.

An Atterberg Limit Test reveals that the material has a Liquid Limit (w;) of 34%
and a Plasticity Index (I;) of 16.5%. Consequently, the material is
classified as a clayey silt of low plasticity. The natural moisture content of
the material is 21%.

The ‘N’ values as determined by the Standard Penetration Test (SPT) revealed a
con51stency ranging from firm to stiff.

Hetero ous Mixture ey Silt and and e Glacial Till

Underlying the fill material and occurring surficially elsewhere at the site, a
native deposit consisting of a cohesive heterogeneous mixture of clayey silt,
sand and gravel exists. Boulders and cobbles as inferred in the augering
process during the borehole advancement also comprise the deposit. Random zones
of a heterogeneous mixture of silt, sand and gravel are also found in this
deposit. Red shale fragments are also present within the lower depths of the
investigated deposit. The deposit was explored to a maximum thickness of 12.6
metres and is of minimum thickness at Site I (9.8 m thickness).

The main component of this unsorted, unstratified deposit is the clayey silt
material. This material matrix essentially binds the coarser sands and gravels
within the deposit. A grain size distribution envelope for the deposit as
determined by mechanical sieve and hydrometer analyses is given in Figure 1 in
the Appendix. The envelope includes particle sizes up to 75 mm (coarse gravel)
and hence excludes the boulder and cobble sizes. The envelope does reveal that
the fine grained portions (less than 75 micrometres) contribute to more than
approximately 70% of the material of this deposit.

Atterberg Limit Tests were carried out to at these and nearby sites define the
behaviour and plasticity of the fine grained portion of the soil and the results
are plotted in Figure 2. A summary of the indices is provided in Table 1 below.
Bulk Unit Weights are also included in the table.



Table 1 - Heterogeneous Mixture of Clayéy Silt

Sand and Gravel (Glacial Till)

Range

. Natural Moisture Content (w%) 13-21

Liquid Limit (w L %) 22-35

Plastic Limit (w P %) 14-18

Plasticity Index (I P %) ‘ 10-18
Unit Weight (kN/m3) 19-22.3

The test results reveal that the fine grained portion of the deposit is of low
plasticity and hence is defined as clayey silt. Natural moisture contents are
generally less than or equivalent to the plastic limit of the soil indicating
that the soil is in a plastic to semi-solid state.

Standard Penetration Test (SPT) carried out in this deposit revealed ’'N’' values
ranging from 11 blows/0.3 m to 54 blows/0.3 m revealing a probable stiff to hard
range of soil consistency. In general, 'N' values are in the 12 blows/0.3 m to
25 blows/0.3 m and hence the soil is considered as stiff to very stiff,

eteropgeneous Mixture o ilt, Sand and Cr ve G a 1

At Site G the cohesive heterogeneous mixture of clayey silt, sand and

gravel is underlain by a cohesionless heterogeneous mixture of silt, sand and
gravel at a depth ranging from 10.7 m to 12.6 m (Elevation 69.4 m to 67.5 m).
Layers of silt with some sand are also present in this deposit in thicknesses
up to approximately 0.5 m. The deposit is red in colour and as inferred by
auger grinding, boulders and cobbles are also present within this deposit. Red
'shale fragments are also contained within the deposit.

Bedrock

Based on tests in the general area, shale bedrock with interbedded siltstone of
the Queenston Shale Formation underlies the overburden at Site I at a depth of
9.8 m to 11 m (Elevation 72.3 m to 70.5 m). Bedrock core was retrieved in NX
size for a thickness of 2.84 m at BH I12.

The shale bedrock is generally greyish red and has randomly interbedded greenish
grey siltstone layers. The rock is horizontally bedded and is an extremely
friable material. The rock contains moderately close to extremely closed spaced
fractures that are generally flat, planar to undulating and smooth. The rock
generally is unweathered to sllghtly weathered.

Core recoveries and Rock Quality Designations (RQD) were determined in situ to
evaluate the competence and integrity of the rock. Core recoveries were 100%
and RQD's ranged from 52X to 74%. Based on these measurements, the rock can be
considered to be of fair quality. '

Based on index property identification, the rock is classifxed as weak to very
weak in strength.



- GROUNDWATFER CONDITIONS

Observation of the groundwéter level was carried out by measuring the water
level in the open boreholes throughout the duration of the field investigation.

Groundwater conditions at the borehole locations are illustrated on the Record
of Borehole Sheets., Some higher water levels in the area illustrate the effect
‘of the subartesian condition present in the heterogeneous mixture of silt, sand
and gravel deposit below the cohesive heterogeneous mixture of clayey silt, sand
and gravel,

Groundwater levels were not established at the borehole locations advanced on
the shoulders of the Q.E.W. and the Service Roads because these boreholes were
backfilled immediately for safety reasons.

Groundwateyr levels, in general, are subject to seasonal fluctuations and hence
can vary from the values given in this report,

MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision of
T. Sangiuliano, Foundation Engineer and F. Reijerse, Student Engineer, utmlmzmng
equipment owned and operated by Malone'’s Soil Samples.

The project was carried out by T. Sangiuliano under the general supervision of
P. Payer, Senior Foundation Engineer. The report was written by T. Sangiuliano,
reviewed by P. Payer and approved by M. Devata, Chief Foundation Engineer.

D, Dundas, P.Eng.
Senior Foundation Engineer
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0.0 % » B =
M
: 11 58 54 o } 8 4 20 43 33
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Hrown 42| %5 20
——————— 7 #0
Grey ﬁV K 3 | 58 19
: /' 4155 | 43
¢ IEERD : 78 o} 4 215 |5 20 43 32
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47| 9% 23
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MAL 8 | ss | 27
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|4
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/ .
2
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RECORD OF BOREHOLE No -4 1or1  METRIC
wp, _434-92-01 LOCATION Comords; N 4 786 670, £ 282 215 ORIGINATED BY_IS
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7
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= Sornpler bouncing
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FOUNDATION INVESTIGATION REPORT
for

Culvert Replacement

W.P. 434-92-02
: Queen Elizabeth Way
Fifty Road to Casablanca Boulevard

Stoney Creek and Grimsby

1.0 INTRODUCTION

This report presents the results of a foundation investigation
carried out at proposed culvert replacement sites in the City of
Stoney Creek, and Town of Grimsby, Ontario. The investigation was
- carried out in accordance with our proposal dated 94/08/06.
Authorization to carry out the work was provided by the Foundation
Design Section, Mlnxstry of Transportation, ontario (MTO).

This report contains factual information pertaining to * the
subsurface conditions.

2.0 SITE DESCRIPTION AND GEOLOGY

The culvert replacement sites are 1o¢ated along the Queen Elizabeth
Way (QEW) between Fifty Road in Stoney Creek and Casablanca
Boulevard in Grimsby. Sheets No. 371-2 and 371-3 in the Contract
,Draw;ngs show the site locations. The terrain surrounding the
sites is generally flat and consists of mixed residential,
agricultural and industrial land uses. The existing ground surfaca
generally slopes downward gently from south to north, towards Lake
Ontario.

At the time of the investigation, the QEW is a four-lane divided
highway with gravel shoulders. A North Service Road and South
Service Road is located parallel to the QEW on the north and south
sides, respectively. Both the North and South Service Roads are.
two~lane paved roads with gravel shoulders.

Drainage of the existing QEW is provided by highway ditches located
on both the north and south sides and in between the QEW and the
two service roads. The culverts investigated during this study
facilitate drainage of these ditches beneath the QEW towards the-
north into Lake Ontario.
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Physiographically, the sites lie in the area known as the Halton
Till Plain, which consists of glacial till with clayey silt to
silty clay size particles and little to no cobbles and boulders.
Bedrock underlying the overburden consists of Ordovician shale of
the Queenston Formation throughout the study area.

3.0 PROCEDURE

3.1 Field Investigation

Prior to the onset of the drilling investigation, the necessary
utility check clearances were obtained by our site personnel.
Traffic control for this project was provided by Barricade Traffic
Services Inc., who were coordinated by MTO.

The field work for this investigation was carried out between.
August 16 and 25, 1994. Three (3) boreholes were put down at each
culvert location. The test locations are indicated on Drawings No.
4349202-A and 4349202-B (Refer to Sheets 371-2 & 371-3 in the
Contract Drawings). One dynamic cone penetration test was also
conducted at each culvert location.

All boreholes were put down using either a track-mounted or truck-
mounted power auger drill suitably equipped for soil and bedrock
sampllng. Continuous flight solid stem augers and NQ-sized rock
coring technlques (where required) were employed during the course
of the investigation to advance the boreholes.

The overburden soils encountered were sampled by means of a split
spoon sampler during the performance of Standard Penetration Tests
(SPT) (ASTM D1586). Where soft to firm cohesive soils were
encountered, field vane tests were conducted at selected locations.
Sampling was generally conducted on a near continuous basis
(intervals of 0.76 m) at the top 4.6 m of the borehole. Below this
depth, sampling was conducted in intervals of abaut 1.5 m.,

All soil samples recovered together with bedrock core samples were
stored in moisture-proof bags or core boxes, and were returned to
~our Markham laboratory for detailed classmflcatlon_and testing.

Water levels, where observed, were obtained in the open boreholes
upon completion of the drilling. All boreholes were backfilled
with auger cuttings and sealed with a minimum 500 mm thick
bentonite layer at the ground surface. Boreholes put down at the
median where the surface consists of aSphaltlc concrete were
surfaced with a minimum of 50 mm of cold mix asphalt.
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3.2 urve

' The borehole and cone penetration test locations and ground surface

elevations were surveyed by Jacques Whitford Environment Limited
(IJWEL) personnel after completion of the field work. The
elevations were referenced to existing culvert invert elevations
shown on the site plans, provided by MTO. These elevations are

-assumed to be referenced to the Geodetic datum.

- 3.3 Laboggtogx Testing

To identify the properties of the samples collected during the
field investigation, the following laboratory tests were carried
out on selected samples:

- Detailed visual classification,
- Natural moisture content,
- Sieve and hydrometer analyses,
- Atterberg Limits determinatioh,
- Natural unit weight determination.

4.0 SULTS8 OF THE INVES

The subsurface conditions observed in the boreholes are presented
in detail on the Record of Boreholes provided in the Appendix.

A brief discussion of the observed subsurface conditions is
provided below. :

4.1 W.P. 43““’22"‘02

4.1.1 Topsoil

Topsoil was encountered at the ground surface in most boreholes
except the boreholes located in the median of the QEW. The
thickness of the topsoil ranges from 50 mm to 600 mm.

4.1.2 Asphaltic Concrete

Asphaltic concrete was encountered at the ground surface in
Boreholes 135-41-2, and 136-04-2 (QEW median locations). The
thickness of the asphaltic concrete ranged from 50 mm to 100 mm at
the time of the investigation with an average thickness of about
75 mm.
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4.1.3 Band, 8ilt and Gravel (Fill) / 8ilt (Fill)

A loose to compact mixture of sand, silt and gravel (fill) layer
was encountered at the ground surface or underlying the asphaltic
concrete in all QEW median boreholes. fThe thickness of the fill
layer ranged from 0.5 m to 1.8 m. In general, this material was
observed to be compact. Based on visual identification and
-laboratory tests, this fill can be classified as inorganic and
cohesionless. ,

A compact silt (£ill) with varying amounts of sand, clay and gravel
was encountered underlying the sand, silt and gravel (fill)
mentioned above, in Boreholes 135-40-2, 136~01-2, and 136-05-2. The
thickness of the fill layer ranged from 1.4 m to 1.5 m. The SPT
conducted in this £ill layer yielded N values ranging from 9 to 14.
The visual observations and laboratory test results indicate that
this material is cohesionless.

4.1.4 Heterogeneous Mixture of 8ilt and Clay, some 8and, trace
Gravel (Glacial Till)

This till material can generally be classified as an inorganic,
cohesive silt and clay of low to medium plasticity. Seams of
cohesionless materials, generally consisting of sands and gravels,
are noted at random depths and locations throughout the deposit.
Grain size analysis of glacial till samples is limited to the
maximum size of the SPT sampling methods that were employed (38
mm) . Cobbles and/or boulders can be encountered in a glacial till
deposit. Large cobbles or boulders were not detected in any of the
boreholes put down as part of this investigation.

Vane shear testing was not possible due to the stiffness of this
material. Based on laboratory observations and SPT correlations,
the till is typically in the very stiff to hard range.

\ 4.1.5 Bedrock

Based on tests at other locations, the bedrock is a reddish brown
to grey, weathered to unweathered shale of the Queenston Formation.
The bedrock is of poor to good guality (RQD of the unweathered
shale ranging from 65% to 88%). Core recoveries varied between 97%
and 100%. The average RQD over 5.8 m of rock cored was 74%,
indicating an overall rock mass quality of fair.

4.1.6 @Groundwater

The groundwater conditions encountered during the investigation are
shown on the Record of Borehole Sheets. Artesian conditions were
not encountered in any of the boreholes. '



24

The groundwater levels noted on the Borehole Records were recorded
immediately after drilling. Due to the relatively low permeability
of the overburden soils, these groundwater levels may not represent
the static water levels which would approximately correspond to an
adjacent creek level draining into Lake Ontario. Groundwater
levels are subject to seasonal fluctuations.

5.0 MISCELLANEOUS

The field work for this investigation was carried out under the
supervision of R. Rintjema, P.Eng., N. Lobo and C. Reynolds.
Drilling equipment was provided by Master Soil Investigations Ltd.
and Eastern Soil Investigation Ltd.

This report was prepared by C. Kwok and T. Olson, Project Engineer,
and approved by G. Kack, Project Manager.

NOTE: The preceding report is a copy of the factual
- information from the Foundation Investigation and
Design Report prepared by Jacques Whitford
Environment Ltd. (consulting geotechnical engineers
for this project), under the technical supervision
of the MTO Foundation Design Section.

D. Dundas, P.Eng.
Sr. Foundation Engineer
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Ontarie 26
RECORD OF BOREHOLE No 135-40-1 1 OF 1 METRIC
w.p _454-92-02 LOGATION WE 136-40; Sts. 314888, O-8 26m L+, ORIGINATED BY ik
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RECORD OF BOREHOLE No 135-40-2 10F1 METRIC
wp, 434-92-02 LOCATION WG 135-40; Sta, 31+888, O-S dm Rt ORIGINATED BY _K
DIST 4 HWY QEW BOREHOLE TYPE _ $olid Stem, Cone Test COMPILED BY K
DATUM _ 8EE TEXT DATE D4.08.10 & 84,08.10 CHECKED BY 10
g 19 RATION
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some sand, trace "// a|ss 2 \
, gravel A
11
. : [
{Glasial Tilh f/’ 81
,; 44 ]88 | 30 :
Very Stitf to Hard //;
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RECORD OF BOREHOLE No 135-40-3 10F 1 METRIC

wp. 434-92-0% LOCATION WG 136-80; Ste, 314888, 0- 28m Ry, ORIGINATED BY _iK
pIsT 4 HWY QEW BOREHOLE TYPE _ Solid Stem : COMPILED BY __ K
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f// .
] 4] 8s | 20
igs
,jx 78
’/f slss |2 o
}
4%
/ﬂ’
LA 78
e ] ss | 24
/::"
V7| ss | aa "
15 » .
11
g%
LV
¢5
Brown : // g
Grey f 1A 26
1A
"% § g )ss | a0 o
76,3 ¢

6.7 END OF BOREHOLE
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RECORD OF BOREHOLE No 135-41-1 10F1 METRIC
wp, 434-92-02 LOCATION WE 136-41; Sta. 324102, 0-3 30m Lt. ORIGINATED BY 1K
DIST___4 HWY _ oFW BOREHOLE TYPE _ Sofid Stem ' COMPILED BY __i
DATUM _ SEE TEXT DATE 5408.23 8 94,0823 CHECKED BY ___ 10
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6.7 END OF BOREHOLE

Borshole dry upon completion’
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RECORD OF BOREHOLE No 135-41-2 10F 1 METRIC

wp. _434-92-02 LOCATION | WC 135-41; Stu, 324102, OS5 3m At. ORIGINATED BY ik
pIST__ & HWY _ oEw BOREHOLE TYPE __ Solid Stem, Cone Toxt COMPILED BY __IK
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O8] Yot micture of STt ot G % 81
. Phixture & It an, uy, ¥ -] & \
stma sand, trace gravel ,;r \
1]
1
{Glacial Till} A )
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7.8 END OF BOREHOLE

Borahole dry upon completion
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X e RS (%) STRAIN AT FAILURE



Ministry of
Traraportetion

Foundation Design

Ontaric 3 ']
) RECORD OF BOREHOLE No 135-41.3 1 0F 1 METRIC
wep _434-92-02 LOCATION W 135-41; Sta. 324 102, O-S 36m 1, ORIGINATED BY ik
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DATUM _SEE TEXT DATE 84.08.11 & 54.08.13 CHECKED BY __ 1O
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RECORD OF BOREHOLE No 136-01-1 10F 4 METRIC
wr _A34-92-0Z LOCATION WC 138-01; Ste, 104418, 0-8 23m L1, ORIGINATED BY K
pIsY 4 HWY QEW BOREHOLE TYPE __Solid Stem COMPILED BY _ KK
DATUM _ SEE TEXT DATE 54.08.23 & 54.08.23 CHECKED BY __10
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£LEV ¥ Zigs8] & ENG L WGt DISTRIBUTION
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RECORD OF BOREHOLE No 136-01-2 10F 1 METRIC

w.p, #434-G2~0L LOCATION WC_138:01; Sta. 104418, 05 4m Rt. ORIGINATED BY i
oIsT 4 HWY QEW BOREMOLE TYPE _ Solid Stem_Cone Test . COMPILED BY __ KK
DATUM __SEE TEXT DATE 84.08.11 & 24.08.11 ) : CHECKED BY ___ TO
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RECORD OF BOREHOLE No 136-01-3 10F1 METRIC
wp. _434-92-02 LOCATION WE 136-01; Sta. 104419, O-S 22m Rt, ORIGINATED BY _i
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __ KX
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788 76mm Topsoil g
0.1 N /W [11]ss |9
‘ Het, mixture of Silt and Clay, ’/ /
surne sund, trace gravel § ; - va
MAj218s ] 4 Botnid :
|/
{Giscial Til) 1 0 18 81 33
195
y 1
Very Stiff to Hard ]3] 565 | 28 78
g5
4%
Brown :/,/ 4 1 88 | 77 £226mn
Grey ,/ I o
' 77
feq
'}
A4 6|88 |4
l‘//
1%
’}V 78
4 /; 588 | B4 3
V1
i
7]
1 /"' 7% “
L1
%
1A
1
g%
‘g 74
e
’/; 7881 2 by
73,2 o

8.7 END OF BOREHOLE

Borshole dry upon completion

0
3 .9, Nuinbers refer to
XX anaitivity 1585 (%) STRAIN AT FAILURE



Ministry of . . : ) .
Transportation . Foundation Desipn

Orrtario 3 5
RECORD OF BOREHOLE No 136-02-1 10F 1 METRIC
we _434-92-02 LOCATION WE 136-02; Ste. 104622, 0-§ 28m L1, ORIGINATED 8Y ik
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY _ KK
DATUM _SEE TEXT DATE 94.08.73 4 04.08.23 CHECKED BY ____T0
Y NAMIC CONE TENETRATION
SOIL PROFILE SAMPLES £, 3 lnesvs*rmce POT o e e _ % | REMARKs
5 wigg| » 20 40 60 80 W00 "™ camn ) 50 &
g1z L12E] 2 T w wi| S€ | oramsze
ELEV DESCRIFTION I g # i g [= pgm ‘SHEAR STRENGTH kPa R DISTRIBUTION
[DEFTH 0 513 o - 28| < |O UNCONFINED X FIELD VANE " (%)
b z 2O _a;, ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
81.3] Ground Surfaes n 20 40 60 80 100 10 20 30 xN/m3 JGR SA & oL
87:8]  Topsoil oy
- il 1| 85 | 14 81 o
931 Het. mixturs of Silt and Clay, 1%
wofna sand, trace gravel ,? |
: ,; 2|85 | 27
{Glacial Till) : " 80
f//
Very Stiff 10 Hard ,; 3)8s| 24 o
1]
f
o5
‘Brown :/ f 7%
Grey 144 | s | a8
w”
o’
v
RENE: 78 s
/
%
1
1g 4 8] ss | 26
|
» v“"/ 7
gl
1
/’ "
g 11 75
g%
///
2%
f
Y
A7 | ss | 22 7% s
74.6 A

6.7 END OF BOREMOLE

Borehole dry upon somplation

3 3, Numbers refer to 2
XX Gonsitivity 5 (o) STRAIN AT FAILURE



Ministry of
Transportation

Ontario

Foundation Design

36

wp AB4~9L-02,

LOCATION

RECORD OF BOREHOLE No 136-02-2

WC 138-02; Sa, 104822 0-S 3m Rt

10F 1

METRIC

ORIGINATED BY Ik
COMPILED BY _ 1K

DIST__ 4 HWY ___OEW BOREHOLE TYPE _ Sulid Stem, Conw Test
DATUM _SEE 1EXT DATE 54,0811 % 94.08.11 CHECKED BY ___T0
NAMIC CONE PENE
SOIL PROFILE SAMPLES |m | % |roerance pioq e RATION ——— REMARKS
Wy % mame R e e
51 o |58 8 zpaloe,oap'a?o‘*""'w"‘"gé &
2lel w | 210E| 8 [SHEAR STRENGTH kPa e > wi| O | GRAN s2E
ELEN, DESCRIFTION w1818 2128] & S — DISTRIBUTION
DEFTH 5121 £ | >|5Z] & |o UNCONFINED - x FIELD VANE : " %)
: 1= 2 |20 & |® OUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
82.2] Ground Surface © w 20 40 60 B8O 100 020 k/m3 JoR 8A 81 oL
0.0 Mistura of Send, Sift and Gravel ]
g1.8 {Fill}, compaet : 1] 88 7 o
0.6]  Hat. mixture of Silt and Clay, ig”
soms sand, race gravel r;"’
2 ss | e 81
A
{Gluial Til) M \
%
14
A P -
Very S4iff 1o Hord 1% i el 80 \ ° e 0 14 63 33
195
///
A} 4| ss |
f
ie e
’5’ 7 N
’ ,/ 5{8s | 3 -\ &
' //
Brown /’ \
g
Gey Ml ]ss|aa 78
g4
1%
f/) v
(V14788 | 42 o
A 77
M
LM
//
1%
111/ 76
1144 6|88 |30 o
1A
L4
1%
i 76
e | ss | 20 @
74.8 [}/

7.8 END OF BOREHOLE

Borshole dry upon completion

; Sensitivity

Numbers refer 1o

20
1596 (%) STRAIN AT FAILURE



Ministry of
Tranuportetion

' Ontaric

Foundation Design

37

WP, 434-92.072

RECORD OF BOREHOLE No 136-02-3 10F1

METRIC

ORIGINATED BY I

LOCATION C 136-02: Sta. 104822, 0-8 23m Rt
pIST 4 HWY OEW BOREHOLE TYPE Salid Stem COMPILED BY __IK
DATUM _SEE TEXT 94.08.11 & 94.08.11 CHECKED BY T0

" TRATION
SOIL PROEILE SAMPLES E' o | 3 [RESISTANCE PLOT e S o] k| MEMARKS
8l 2|58 g 60 80 100 | cowma M gg e
= b E F 1 1 1 i WF w WL '
ELEV Lig| ¥l Ylog| © [SHEARSTRENGTH kPa DISTRIBUTION
DESCRIFTION Z151 2| >|3%| & |o unconrmep - x FiELD vanE oy
. s1= z gv § ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) ¥ .
81,5 Ground Surface i 60 80 100 W20 4 kNim3 |oR A 81 oL
Q.0 Topssil L
1.1 Ly ss | v
0.4 Het. mixturs of Silt and Clay, ’/ #
scme sand, trace gravel ,;
e ss | 20
A L &
{Giscial Ti) 1) 0 17 84 29

: L1 80

Vary SH#f 1o Hard /;' 1 gs | 36

’ //

1A

V4| ss | o 7 t

el

,j/

WAl s | ss | 28

4 78

g5

#;’

e ss | 2 s

feq 7

I//

1 .

///

J;” 78

Brown M /;
arey M1
g’
41
|/ 85 | 27 o
74.8 . 4 »: 785
6.7] END OF BOREHOLE

Numbers refer to
Sarwitivity

0
R (%) STRAIN AT FAILURE



of

Minia
@ Tr-mgzﬂnﬁan

Foundation Dasign

Ontario 38
RECORD OF BOREHOLE No 136-03-1 10F1 METRIC
wp. _434-92-02 LOCATION WC 136-03; Sts. 104825, 0-5 22m L1. ORIGINATED BY _IK
DIST___ 4 HWY _ oEwW BOREHOLE TYPE _Solid Stam COMPILED BY __ KX
DATUM _SEE TEXT DATE 54.08.23 & 94.08,23 CHECKED BY ___TO
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES §m ¥ |RESISTANCE PLOT = R~ R s
b wlez] & 20 40 60 80 00 |*  mem | 53 &
ol w 22 1 L L i 1 w w F E GRAIN 528
ey 218w | 2|o5| & [SHEAR STRENGTH kP D DISTRIBUTION
BEPTH DESCRIPTION Zis) 2| 3[58] & |o unconmmep  x FieLD vane %]
El= 2 gu & |® OUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) | ¥
81.8] Ground Surface w 20 4p 80 &0 00 020 30 lawm? jor sa sioo
a¥Rl  Topmoil 4t o]
d1]ses| 2
0.3 Hat, mixiure of Silt snd Clay, :V ¥ ®
some sand, trace gravel ,/ |/ 81
»2 2|88 ] 13
{Glainl T} 1%
17
Vary St ts Hard 13| ss | a4 80 -
1% 22.2
fey
[}/
Vil 4155 28
’/ ¥ 79
gy
sl
Bown Ll 6 | ss | 26 o
Gray :/
14 7%
/
] e |ss |2 b
e
Y
gt 7 .
%
|
gk
a/’
ig%
gt 76
I
14
f
7 | ss | 0 3
75.1 A
8.7]  END OF BOREMOLE
Borahale dry upon completion
3 ., 3. Numbers refer 1o 2
e TSRS (9%) STRAIN AT FAILURE

Senaitivity



";:mggrto:mn Foundation Design
Ontario 3 9
RECORD OF BOREHOLE No 136.-03-2 10F 4 METRIC
we _434-92-02 LOGATION WE 136:03; Sta, 104825, O-5 3m Kt. ORIGINATED BY 1K
DIST__ 4 HWY ___ oEw BOREHOLE TYPE _ Solid Stem, Cano Tast__ COMPILED BY _ I
DATUM _SEE TEXY DATE 94.08.11 & 94,0891 CHECKED BY T0
ATC CONE FENE
SOIL PROFILE SAMPLES | | W [oroiaMic CONE TENETRATION
el & e MATURAL [ - REMARKS
& ols3]| & 20 a0 6 80 00 | Lol el ES &
Sls 81281 = T T ray e wp w wo| 5E | onamsze
ELEY DESCRIPTION . 2| &) g1286] 8 15HEAR STRENGTH kPa s o DISTRIBUTION
BEFTH| 2|31 E | *[55]| X |0 UNCONFINED X FIELD VANE 19%)
: El= 2 gu & |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) | ¥
82.3] Ground Surface i 20 40 80 BO 100 10 20 30 xh/m3 JGR A &1 CL
0.0 Mixture of Sund, Silt and Gravel, 7
1| as 82
_{Fill}, compact
81.5 .
0.8 Het. mixture of Sikt and Clay, ’L/ I o °
some sand, trace gravel ,; 5 81 B 15 48 34
0 11
{Glacial Tilty ’5 4 sl ss | a8 \
g
|4
Vory Stiff to Hard 15 80 ™
§ )/’/ a5 T
44| ss o
197 R
1] 7
f//
1416 85|85 79
15
o
i
’ /’ 6] 85| 36
1 // 78
o [
W A7 iss ] a0 b )
Gray 4%
,ﬁ/ 77
L+
1%
///
1/’
100mm sind sesm :;; 6| ss | 28 78 L
r//
//v’
4%
15
L 7%
r/’
g
i
1 9 851 33 =]
74,1 11/
8.2]  END OF BOREHOLE
Borehole dry upoh completion
I a3, Numb Far 4 20
XX ittty S () STRAIN AT FAILURE



Ministry of
Transportatiors

Foundation Design

Ontaris 4 O
RECORD OF BOREHOLE No 136-03-3 10F1 METRIC
wr _434-92-02 LOCATION C 136:0%; Ste. 104825, O-8 22m Rt. ORIGINATED BY K
DIST 4 HWY QEW BOREHOLE TYPE _ Solid Stem COMPILED BY __ K
DATUM _SEE TEXT, DATE 84.08.11 & 52.08.11 CHECKED BY ___10
NAMIC CONE PENETRATT
S0IL PROFILE SAMPLES | -] gggxsrince PLOT JATION . ’
w @ = PASTE - Lo f g REMARKS
k. v |€5] B 20 40 80 B0 100 | e | BB &
Ole wlzsoy . 1 A h : wp w we| ¥ | oransize
ELEV {8l @l 2|{o5]| & [SHEAR STHENGTH kPa " o . BISTRIBUTION
BESCRIFTION EiE Zz]| =
3 1 > |58 % |0 UNCONFINED S FIELD VANE » 1%)
é 2|20 & |® OUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
81.8| Ground Surfsce @ a 26 40 8D BD 100 1 20 30 w3 lor 88 o oL
—EEET\ Topssil T
o1 \ i / (1141 ] s8] 14 ©
. Hat. mixture of Siit and Clay, A a1
some sand, trace gravel ,;/
]2 | ss | 38 oD o
A
{Glacial Till £ 210 |0 15 66 2
e
A 80
Very Stiff to Hard ,ﬁ/ alss|as
1
195
(11
i 4| 88 | B0 79
»’//
2%
!
A4 T
A 6| ss | & 3
:/ | A 78
Brawn ,;/
Grey  H /: 8|85 2 6
//,
f/ A Va4
g%
,// »
1%
A .
A 76
f"’
g%
fg%
14 7] ss | 27 -]
74,8 { 76
£7]  END OF BOREHOLE
-Borehole dry upen completion
x%. % Numbers refer to

Sarwitivity

20
S (%) STRAIN AT FAILURE



Ministry of
Transpartation

Foundation Design

Onstario 4 1
RECORD OF BOREHOLE No 136-04-1 10F1 METRIC
we A434-9Z-02 LOCATION W 136:04: Sta. 114101, 08 25m Lt ORIGINATED BY X
DIST 4 HWY QEW: BOREHOLE TYPE _ 8olid Stem COMPILED BY _ K
DATUM _SEE TEXT DATE 94.08,23 & 54.08.23 CHECKED BY T0
BYNAMIC CONE PENETRATION
$OIL PROFILE SAMFLES | o . § [RESISTANCE PLOT b T e T = | REMARKS
b v |x2! 8 20 g0 B0 100 | e ) ED &
Ol [ =i f 1 f 1 i £
& < Ef g wp w wi | 2% | GRANSIZE
ELEV DESCRIPTION = § ¢ 2 g = E WSHEAH STRENGTH kPa Wiyt DISTRIBUTION
; {3 & | >|25] & |0 UNCONFINED . FIELD VANE 1%)
£l= z [20] & |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) i
81.8] Ground Surfsce @ 2 40 80 80 100 10 20 30 xNim3 |oR sA 81 cL
8%:9]  Topsei e '
o o—divid 1 1 s | B
. Het. misture ot Silt and Clay, :/V 81
some sand, trace gravel ,/
P2 | ss | 26 °
" (Glacial Til) A
i ¥
g% 80
Vary Stiff to Hard jr ales| as
1
194
11
Brown  HAL 4| 55 | 1 78 -
Grey [V}
19
A6 | ss |28
1% 78
IJ’
1
U / e | ss | a3 3
’ /’
’/ A o
4
//’
g5 ‘
a//
a/"
L1 76
[
| A
1
o
1A
1A 718 | 20 -]
74,9 A 98 228
67| END OF BOREMOLE
Borehole dry upon complation
]
3 3. Numbers ref 2
%7.%% ity T S5 (%) STRAIN AT FAILURE

Sarnsitivity



Ministry of . . . .
Transportation . Foundstion Dasigr

Ontario

RECORD OF BOREHOLE No 136-04-2 10F 1 METRIC

w.p, _434~9Z-02% LOCATION WE 138-04; Sta, 114101, O-§ 3m B, ORIGINATED BY K
DIST 4 HWY __ GEw BOREHOLE TYPE _ Solid Stem, Cons Test : COMPILED BY _ Ik
DATUM _SEE TEXT DATE 540811 & 5408 11 - CHECKED BY T
SOIL PROFILE SAMPLES | | B | N ENETRATION s REMARKS
Huwl % name LN won | .
5| 2ls8| 2| 2 4 e @ 10 | wm MfZ5) &
ELEY Zl5| g | 3|25 & [HEARSTRENGTH kP T 3 TF fosmaron
BEFTH DESCRIFTION S{2] 5| 3|5&| & |o unconmmep  x FiED vane %)
£1z 2 |20| & | oukTRAXAL X LABVANE | WATER CONTENT (%) | ¥
82.7] Ground Surtace @ - 20 40 60 80 100 10 20 30 KN/m3 lGR SA I CL
"8‘939"\76:-1"1 ASPHALT
9.1 Brawn Send snd Gravel {Fill} ) 1]8s 7 / . q
82.2 \ / i / 8
o0.5]  Het mixture of Siit and Clay, H /;
some sand, trace gravel :/ 12 ss| 7
igq
{Glacisl Til} )
V1A 8 - .
j/ |4 3§ 88 | 22 oS
Very Stitf to Hard iq 0 14 B4 32
igq
A4 4| ss | a2 BO AN
"/ LA \
B /::’ \
Grey | / B|ss |z - o
ey 78
V1
%
%
116! ss |80
g%
%
A 78
4 //
1 7 1 s | 48 o .
195
g%
/f/ 77
o5
[V}
11
M e |ss |2 b
¢t 75
11/
%
A
’ // 81881 38 Y
78,1 \v4

7.6 END OF BOREHOLE

3 .3, Numbem refer to o
TR ity 1585 (a) STRAIN AT FAILURE



Minintry of ) . i )
Transportation Foundation Design

Oritario 4 3
RECORD OF BOREHOLE No 136-04-3 10F1 METRIC
wp. _434-92-02 LOCATION WC 136-04; Sta, 114101, O-§ 2%m Rt. ORIGINATED BY K
DIST__ 4 HWY ___ OEw BOREHOLE TYPE _ Solid Stem COMPILED BY __IK
BATUM _SEE TEXT DATE 84.08.12 % $4.08.17 CHECKED BY 10
- DYNAMIC GONE PENETRATION ,
S0IL PROFILE SAMPLES £, % |RESISTANCE PLOT == e A L | REMARKS
Sle i éé 5 40 & & 10 [T e ¥ gﬁ sm:suze
=1 w w w
ELEY. DESCRIPTION Zlgl g | 3]|25] & [FHEARSTRENGTHkPe et 2 DISTRIBUTION
[DEFTH S{5| E | |88 € |o UNCONFINED .x FIELD VANE (%)
E1Z] | 2|2°| & [® UK TRIAXIAL X LABVANE | WATER CONTENT (%) ¥
81.5] Ground Surfage i 20 40 80 80 100 10 20 30 kN/m> f6R SA 81 cL
%9 Topasil e
X 41 {85 | 34
- Het, mixture of Silt wnd Clay, : # 81
some sand, trace graval ,5
)2 |ss |26 0
{Glacial Til}) e
A 80
§
Very Stiff 1o Hard ,::/ 3lss |3
g%
igg
meditim to coarse gravel ’;’ ) L 73 o —
- 4 4
/; 88 | 7 26 b 3 25 84 16
rown . ¥ //
85 | 44
Grey ’:: A -3 8
A
4 /’ ]
hAl6 | ss | 4z o
1%
A 77
b
gv
A .
195
v
r /" 78
g%
1A
]
,jf
ey F]7 | s | 8o f276mn 25 _ s

6.5 END OF BOREMOLE

Borshols dry upon completion

3 .3, Numbers refar 1o

il
XX G onsitivity B85 (o) STRAIN AT FAILURE



9 Ministry of : Foundation Design

Transportations _
Ontario , ' 4 4
RECORD OF BOREHOLE No 136-05-1 10F1 METRIC
we, _434-92-02 LOGATION WG 136:05; Ste, 114262, 0-8 22m Lt. ORIGINATED BY K
DIST 4 HWY __ aEw BOREHOLE TYPE _ Solid Stem COMPILED BY __ ik
DATUM __SEE TEXT . DATE ___ - 94.08.73 & 94,08.23 CHECKED BY ___TO
BYRAMIC CONE PENETRATION
K
SOIL PROFILE SAMPLES gm 4 [RESISTANCEPLOT oy M el | REMARKS
b algg]| & 20 40 80 80 100 | wof B3 &
o= SI2E] 2 I wr w wi| 5% | orawsee
Elgiw] 2ia S [GHEAR STRENGTH kPa
ELEV DESCRIPTION e | 2 2 1z2] 8 B —" DISTRIBUTION
BERTH 15| F | > |38 X |© UNCONFINED s FIELD VANE , y %)
. £1° 2 |29 & | QUK TRIAXIAL X LAB VANE | WATER CONTENT (%)
21.7] Bround Surfac ° o 20 40 B0 80 100 10 20 3 wimd JGR SA & L
of: Bl Topmoi ZNMN»
0.3]  Hat. mixturs of Silt and Clay, 151
wome sand, trace pravel ,/ LA 81}
»’,” 285 | a7 ®
(Giacial TH) A
LA v
'ﬁ’ 80
Very Stiff 1o Hard ’ // 3] 868 | 60 o
/
195
4%
i 4 | 85 | a7 o
: A f 79
9%
Brown 1
Grey -:/ 4 © &5 | 39 o
»;’ 78
1 /"
116 |ss |2 4
1g%
w;’
14 /” 77
gt
e
r/’ -
fes
i 76
4%
a%
i
4%
A 7 | ss | 32 o
76'6 1 ] fe 4 4

6.7 END OF BOREMOLE

Horehole dry upen completion

3 .3, Numbers refer t 2
X7 gritvity "85 (%) STRAIN AT FAILURE



'x?r\:gr::tmn . , . Foundstion Design

Ontaric

RECORD OF BOREHMOLE No 136-05-2  10F1 _ METRIC

wp 434-Q2-0CR LOCATION WC 136:05: Ste. 114262, 0.8 3m Rt ORIGINATED BY it
msY___ 4 HWY _ OEW BOREHOLE TYPE _ Solid Stem, Cone Test COMPILED BY __ 1K
DATUM _BEE TEXT DATE ] $4.08.11 & 54.08.17 . CHECKED BY ___T0
SYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁw 3 [ResISTANCE FLOT e L £ | REMARKS
Ble| [E[32[8L 2 @ » ww P oSm W ER) A
: Eld 2 o5 ] O [SHEAR STRENGTH kP “r .
ELEV g ¥ g s 2 a [P S DISTRIBUTION
[BEFTH PESCRIPTION 5| | 5[38]| T |o unconemep  x Fiep vane -
. g1z z (20| & |® QUK TRIAXAL X LAB VANE | WATER CONTENT (%) ¥
£2.8] Ground Surfsce w 20 4 60 80 100 20 30 xN/m3 JGR SA 81 cL
829 Brown Sand {Fil)
Brown Silt (R}, some sand, /
trace clay and gravel 82
288 | 14 \ 9
Compast ' .
81,1 \
1.8]  Het. moctore of St and Clay, 158 38| 81 X ‘
some sand, trace gravel ,; 1
25 \
¢ .
{Glacial Till 1Z/hd el e b °f o 1 13 48 37
ies 80 . 7
) A .
Very Stitf to Mard : /: | ss | 28
,ﬁr
1A j 79
- A] 6] ss|e2 o
V1
]/
$
Brown ,/ %
Gray P;/ 7188w 78
L ] B
1%
4%
47
1A
114 77
idg
:' /; 8 )ss| 2 2
1/
// & T3
5 s
1/
f
I/,
g5
1
A
¥l e | a8 | a2 75 .
74.7 1%
8.2] END OF BOREHOLE
Borshule dry upon completion

% 3. Numbers refer to 0
XX genmitivity 5 (%) STRAIN AT FAILURE



Ministry of
Transportation

Foundation Design

Ontario 4 6
RECORD OF BOREHOLE No 136-05-3 1 0F 1 METRIC
wp _434-92-02 - LOCATION WE 136-05; Stu. 114262, O-5 22m By, ORIGINATED BY K
DIST___ 4 HWY _ OEwW BOREHOLE TYPE _ Solid Stem COMPILED BY __IK
DATUM _SEE TEXT pATE 84,0812 & 94.08.12 CHECKED BY ___ 7O
BYNAMIC ¢ NETRATION
SOIL PROFILE SAMPLES x Y IRESISTANCE PLOT o - REMARKS
= g x DATE wowne ez a
£ 3;03 20 40 8 80 100 e W] 5B
2le 2 %] 2 b wp w wi| SE | crANsze
ELEV DESCRIPTION cl21E) 28s| 8 FHEAR STRENGTH kPa B - BISTRIBUTION
Zi15] F | >|38] = |0 UNCONFINED - X FIELD VANE g %}
El= 2 g° Q ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%)
82 21 Ground Surfsce H 20 40 8 B0 100 10 20 30 kNim3 J6R sA 81 cL
wETY Thmm Topsoil y ) B2 I '
0.1 \ . . / 1 Es e e 0 15 59 28
Hat, mixture of Silt snd Clay, ’/ A
s6me sand, trace gravel ,;
{1l2]ss |2
) 1A 81
[Glacial THY A,
125
Very Stiff to Hard //"w‘ 3] s8] 34 e
1zt 80
g%
,;/ 4] ss | w0
M 2t .
4 X 79
4] | ss | 46 a
« seams of wilty sand :/ A
bown [1]
rown ]
. i) e | ss | 2 -
rey 1./
4 /;
1g% )
4%
W 77
o5
11
1
1
a‘)’/ g
7 ss a2 | = 78
// P
75.5 iw
6.7]  END OF BOREHOLE
3 .3, Numbers refer t 2
27T QumbermrTI 186 1) STRAIN AT FAILURE

Sansitivity



Ministry of . _
Tramr:prx:aﬁun . _ Foundation Design

RECORD OF BOREHOLE No 136-06-1 1 0F1 METRIC
wp. _434-92-02 LOCATION WE 138:08; Ste. 114448, O-5 23m Lt. ORIGINATED BY Ik
sy 4 HwWY SEW BOREHOLE TYPE _ Soulid Stem COMPILED BY __ K
DATUM _ SEE TEXT DATE 84.08.23 & 94.08.23 : CHECKED BY __ 70
501 PROFILE SAMPLES |« b R&'é“.é%‘;iﬁ&" AWTMT'ON waTuna o REMARKS
o oL LY [t-T )
i 21 o oy ORTUR ol B % &
"0"“ " i EQ 0 2I° 4? 610 Q!D 1?0 et g_ RAIN SZE
ELEV gl g | 2|25 § SHEAR STRENGTH kPa wr Y -l vE Df;.rmmm
[BEFTH DESCRIPTION Z15| F | Z|38| & [o unconrmep s piwp vane 1y %)
. 3 z gu @ |® QUICK TRIAXIAL X LABVANE | WATER CONTENT (%)
81.8] Ground Surlase w 20 40 60 80 100 10 20 30 «N/im3 |6k sA 81 €L
s8] Topsui s
) R i1 [ es | s
" Het. mixturs of Sitt and Clay, 14
some sand, trace gravel 2’ 81
11
7 ,; 2]ss | a8 o
{lacial TH) 1 2.0
g%
Very Stiff to Hard ,;/ 3] 88| 54 80
E
4 1)
a//
V114 | 55 | B4 . b
1g% 78
14
Brown % A
Gray 1 14 6] 85 | 47
f/,
,::, 7%
K 32
1Ls 88
;’ L
o
,:/ # 77
111 .
v"/"
1A
v
f//
154 76
11
%
f A 7| ss | = "
6.1 /

6.7 END OF BOREHOLE

Borehole dry upon complation

3 .3 Numbere refer to 2
KX gomaitivity 1885 (%) STRAIN AT FAILURE



Ministry of _
Tranuportetion

Ontaria

Foundation Design

48

wp _434-92-02
DIST___4 HWY __osw

LOCATION
BOREHOLE TYPE _ Solid Stem, Cone Test

RECORD OF BOREHOLE No 136-06-2 10F 1

WC 138.08: Ste, 114448 0-5 3.0m Rt

METRIC

ORIGINATED BY K
COMPILED BY K

Sansitivity

DATUM _BEE TEXT DATE $4.08.11 & 94.08.11 CHECKED BY __TO0
- YNAMIC CONE PENE :
SOIL PROFILE SAMPLES |x | @ [REMBTANGE FoT VN -
g o e Ms | | REMARKS
Py m¢5§ 20 40 80 € 100 |™  ceme M| EB &
Olea \:g 2k 3 1 1 i d 3 E GRAIN SIZE
v El8| p | 2|cE| & [srEarcRencTH ke v DISTRIBUTION
ERTE DESCRIPTION S{5| & | 5[58] § [o unconmmep - FiELD vANE 1%
% = z|g° @ |® QUICK TRIAXIAL X LAB VANE | WATER CONTENT (%) ¥
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