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Bridge fngineer, Materials & Testing Div,,
Bridge Division, o _ Room 107, Lab, Bldg.

Attention: Mr. 3. McCombie

Dare:  July 4, 1966
Our Fiie Rer. In REPLY T3 §§!§ %q éﬁggs

SusuecT:

FOUNDATION INVESTIGATION REPORT
For
C.lN.R., Subway
Kitchener-Waterloo Expressway
District #4 (Hamilton)

W.J., 66-F-37 -~ W.,P, 636-64

Attached, we are forwarding to you, our foundation
investigation report on the subsoil conditions existing at
!“' the above structure site,

v We belleve that the factual data and recommendations
containad therein, will be adegquate for your design reguire-
ments, Should additional information be required, please
feel free to contact our Office.

s
QZﬁginf;Va 2o,

AGS/MdeF 4. G, Stermac,
Attach. PRINCIPAL FOUNDATION ENGIN&EB
cc: Messrs, B. R, Davis (2)

H, A, Tregaskes

D, W. Parren

A, Gater

H. Greenland

J. Roy

We S. Melinyshyn

W, L, Bradley

A, D, Margison Ltd.

University of Waterloo

N . Foundations Office
Y Gen. Files . -
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FOUNDATION INVESTIGATION REPORT
For
Kitchener-Waterloo Expressway
D%strict #4 (Hamilton)
W,J, -F-37 - W,P, 636-64

- .

1. INTRODUCTION:

A foundation investigation at the site of the proposed
crossing of the C.N.R. and the Kitchener-Waterloo Expressway was
requested by the Bridge Planning Section., This request was
contained in a memo from Mr. W. S, Melinyshyn, Regional Bridge
Location Engineer, dated April 15, 1966,

A fleld investigation was subsequently carried out by

this Section to determine the subsoil conditions existing at the
site,

This report contains the results of field and laboratory
investigations, together with recommendations pertaining to the
foundations for the new bridge and the stability of the propesed
embankments,

2, DESCRIPTION OF SITE:

The site 1s located some 3/4 mile west of the east
boundary of Kitchener City Limits, about 500 feet north of Hwy. #7.
The area in the vicinity of the site 1s gently sloping apart from
the existing 20-foot high railway embankment.

Physiographically, the site is located in the region
referred to as the "Waterloo Hills." Soilg in this region are
mainly well drained, glacio-fluvial deposits.

3. FIELD WORK:

A total of 23 borings and 14 dynamic cone penetration
tests was carried out during the course of the field work. Boring
was achleved by means of conventional diamond drilling equipment

cont'd. /2 ...
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3. FIELD WORK: (cont'd.) ...

adapted for soill sampling purposes, ©Samples were recovered at
required depths using standard split-spoon samplers, The latter
were driven into the soll with a 140-1b, hammer imparting an
energy of 350 foot-lbs. per blow,

The borings were staked out and surveyed in the field by
personnel from A, D, Margison and Assoclates, The locations and
elevations of the boreholes are shown on Drawing #66-F-374, which
is contained in the Appendix of this report.

L4, LABORATORY TESTING:

All samples were subjected to a careful visual examination
in the laboratory. Tests were then carried out on selected samples
primarily for classification purposes. The results of these tests
are summarized on the Record of Borelog sheets which are contailned
in the report Appendix. Tests were carried out to define the
following rhysical properties:

Atterberg Limits
Molsture Content
Grain-Size Distribution

5. SOIL TYPES AND SOIL CONDITIONS:

5.1) General:

Subsoll &t the site consists of generally shallow deposits
of muck overliying silty sand, clayey sllt and silty clay. Over
most of the area, conditions are fairly uniform below the surface
deposits. The boundaries between the different soil strata are
shown on the borelog sheets contained in the Appendix of the report.
T\a

- ok ol
0HG L

catimated stratigraphlcal profiles shown on Drawing #66-F-37A4,
are based upon this information., A description of the different
seil types encountered in the boreholes, follows:

cont'd. /3 ...
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5. SOIL TYPES AND SOIL CONDITIONS: (Cont'd.) ...

5.2) Fill Material (Rubble and Organics):

About 8 feet of fill material, consisting of a mixture
of rubble and organic material, was observed in B.H. #13 only.

5.3) Muck:

A deposit of muck overlies most of the site area. The
depth ranges from about 1 foot to about 10 feet. Where the depth
1s greater than about 3 feet, the lower portions contain varied
amounts of silt, sand and gravel.

5.4) Silty Sand:

This deposit was found at the location of the proposed
rallway detour in Boreholes 1A - 84, inclusive, and 124 - 164
inclusive, The maximum observed depth was 22 feet in B.H. 6A,
The material consists of about 80 - 90% sand-sized particles,
the remainder being mostly silt., The average moisture content
is avout 10%, 'N' values obtained from Standard Penetration tests
ranged from about 14 to more than 100 blows per foot, indicating
a compact to very dense relative density.

5.5) Clayey Silt to Silty Clay:

This 1s the predominant soll deposit at the site and
extends for a depth of at least 42 feet to El., 998.0. The deposit
1s essentlially a coheslive soil ranging in degree of plasticity
from low to intermediate., The material accordingly is classified
as clayey silt (CL) to silty clay (CI). Beceuse of the hardness
of the soll, split-spoon samples only, were recovered during boring
operations., 'N' values obtained from Standard Penetration tests
ranged from 18 to 135 blows/ft., indicating an overall stiff to
hard consistency. Based on these 'N' values, the undrained shear
strength is estimated to range from 2000 - 12,000 p.s.f. Mechanical
analyses indicated the following grain-size distribution:
gravel - 1%, sand - 10%, silt - 47%, clay - 42%, Atterberg limit
tests are summarized as follows:

cont'd, /4% ...
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SOIL TYPES AND SOIL CONDITIONS: (cont'd.)

L N 3

5.5) Clayey Silt to Silty Clay: (cont'd.) ...

Max, Min, Average
Liquid Limit Ll 22 33
Plastic Limit 23 15 17

The molisture content within this deposit was found to
be generally close to the plastie limit.

6. GROUNDWATER CONDITIONS:

Groundwater level in the borings was found to be
generally 2 to 3 feet below the ground surface over most of the
area, In the high ground at the proposed detour location west
of B,H. 84, the water level averaged about 10 feet below the
surface,

7. DISCUSSION AND RECOMMENDATIONS:

It is proposed to construct a subway at this site,
At present, a 6-span structure some 320 ft. long is contemplated.
The existing grade of the C.N.R, will be maintained at its present
level of 1070.0 + and the grade of the new expressway will be such
that the maximum fill height of the rallway emnbankment will be
about 25 feet. During construction of the subway, the C.N.R. will
be detoured to the north and for this purpose, a temporary
embankment having a maximum height of about 30 feet and a total
length of about 1700 feet, will be constructed. Various aspects
of the project are discussed separately below,

7.1) Structure:

Subsoil conditions at the site are such that adequate
support for spread footing type foundatlions can be obtained in the
very stiff to hard clayey silt to silty clay layer. It is
recommended, therefore, to found the various footings at the

cont'd. /5 ..,
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7. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

7.1) Structure: (cont'd,) ...

elevations shown below, assuming a design pressure of
3.0 t,s.f. Por identification purposes, the proposed piers
are numbered 1 - 5 from west to east.

West Abutment .....eceee El, 1040,0
Pier #1 .ceveeesvecesoss El, 1034,0
Pler #2 scoveeveecesese. El, 1034,0
Pier #3 c.ueeveeoceeeess El. 1034,0
Pier #% ....eeeseeeeeess El, 1034,0
Pier #5 vevevaceeseeesss El, 1034.0
East Abutment El, 1034,0

As an alternative, if perched abutments are decided
upon, they may be constructed within the approach fills and
supported on large displacement piles. In this event, it is
estimated that elther 12-3/4" 0.D. steel tubes of 12" # concrete
piles driven to approximate elevation 1020,0, should achieve a
design capacity of 50 tons/pile. If the above recommendations
are followed, it is believed that differentisl settlements will
be of a negligible order only.

7.2) Dewatering of Excavations:

Subsoll below the recommended footing elevations consists
generally of relatively impermeable cohesive deposits, in which case
no major dewatering problems are anticipated. In the vicinity of
the east and west abutments and piers #1 and #2, it is possible
that some silt deposits will be encountered, and at these locations
a dewatering scheme utilizing steel sheet piling, may be required.
This can best be determined at the time of construction.

ccnt'd. /6 s e




-6 -

7. DISCUSSION AND RECOMMENDATIONS: {cont'd,) ...

7.3) Structure Approaches and Proposed Detour:

At the locations of the proposed detour and structure
approaches, surface organic deposits exist over a large area, It
s recommended that these deposits be removed prior to placing
11l material., In this event, no stability problems are anticipated
for the proposed embankments. It is recommended also, that further
field work be carried out by the Soils Section to determine the
full extent of the organic deposits,

8. SUMMARY:

A foundatlion 1investigation at the site of the proposed
C.N.BR. and Kitchener-Waterloo Expressway crossing is reported.

Subsoil at the site conslsts of soft organic deposits,
compact to very dense sandy silt deposits and very stiff to hard
coheslive deposits of silty clay and clayey silt.

It is recommended to found the new structure on spread
footings placed within the very stiff to hard cohesive deposits
utilizing a safe design pressure of 3,0 t.s.f., In the event that
perched abutments are decided upon, these may be supported on
large displacement steel or precast concrete plles,

Design loads of 50 tons/pile are recommended for 12-3/4"

0.D, steel or 12" @ precast concrete piles driven to approximate
elevation 1020,0.

Generally speaking, no major dewatering problems are
anticipated except at the locations of the west abutment and
plers #1 and #2. At these latter locations, precautions may be
necessary to prevent 'boiling' of the excavation bases,

No stability problems are anticipated for the proposed
detour and structure approach embankments, provided all organic
deposits below the proposed fills are removed,

cont'd, /7 ...



9. MISCELLANEQUS:

The field work for this project was carried out by
Johnston Drilling Co, Ltd. under the supervision of
Mr. W, W, Kulmatickas, Project Foundation Engineer,

The investigation took place during the period
April 25 to May 13, 1966,

This report was prepared by Mr. K. G. Selby,
Supervising Foundation Engineer.

July 1966
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FORM OB-MT-126 (FORMERLY 0OB-ML-1258)

&£5-1831

OFFICE REPORT ON SO EXPLORATION

. (

DEPARTMENT OF HIGHWAYS - ONTARIOD

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.1

FOUNDATION SECTION

JoB 66-F-37 LOCATION N202, 2€1.476; E 210, 750.638 oricnaTeD BY e XKo
wp ___036-EL BORING DATE May 3, 19¢4 COMPILED BY "™
> / -
DATUM __1052,65 BOREHOLE TYPE __ Washboring NX Casing CHECKED BY L~
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES . | slowsy Foor ; e L e N
5 5| 2 20 L 0 8 100 WATER CONTENT ——W oy -
21 « © | 9 [ISHEAR STRENGTH F.S.F. we o, WL 34
ELEV. S - B, ‘ ) r ° . @ W] REMARKS
= DESCRIPTION 2|21 8¢l 3 o
121 13| a WATER CONTENT % ) 4
1052,65 Ground Level » a| Y 5 30 43 P.C.F. -
Muck < 1050 —— W.L.7El,
1048,6 Soft = < 1051.3
4.0 Sand Clayey Siit 1:I 11785 (30 o Observed in
with some Gravel . L‘ Casing
Very Stiff to Hard s s — o Cravel lﬁié
1. e —rt—— Sand 3
13.0 // st i iClay 19%
Clayer Siit to 7
Silty Clay / Sand 6%
. . Pissle G 11t 602
vsilth traces o / 1030 1ay 32%
and /
5 1SS |49 °
Hard /
e s T ol
? 1020
/ ] 38 1&6 o
"/ ‘ 1010
5
100118 A B 15516 o
51-5! End of Borehoie 1000




FORM DB-MT-I26 (FORMERLY OB-ML-I26) OFFICE REPORT ON SOIL EXPLORATION

51831 . . .

DEPARTMENT OF HIGHWAYS — ONTARIO

RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
MATERIALS & TESTING DIVISION ’
w.p __ 636=64 BORING DATE May 13, 1966 compiLED BY M- E-
T 4
paTum_1076,47 BCREHOLE TYPE Washboring NX Casing CHECKED BY __ Q¥
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES w | BLOWS 7 FOOT PLASTIC LIMIT wp .
5 6| 2 , | , | | WATER CONTENT -~ W < &
gl = g 3 | SHEAR STRENGTH P.S F. wp w w, 3 2
=LE - a L ° - w
;f,: DESCRIPTION AR IR & | REMARKS
‘ 217181 4 WATER GONTENT % Y
075,47 Ground Level n o w P.C.F.
| Eox ° : P .y =
l.o U
Silty Sand o °
Dense S ITTSS 28 1070
i Sand 80%
311t 20
1144, 9 TSSO o Clay, 3
11,3

End of Borehole

1060




Fiesat LB-MI-1286 (FORMERLY DB-ML-1248) OFFICE REPORT ON SOIL EXPLORATION

&s-1881 . . .

CEPARTMENT OF HIGHWAYS — ONTARID

) RECORD OF BOREHOLE NO. 2 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
go8 __66-F=37 LOCATION N 202, 428,668: E 210,788,941 ORIGINATED BY _W.W.K.

w.p __636-64
paTum _1052.28

BORING DATE May L, 1966
BOREHOLE TYpPg __ Penetration Only

COMPILED BY ___ W. E.

CHECKED BY
w
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT L
w | BLOWS/FOOT = =5 PLASTIC LIMIT wp N
| 5 5| 2 e . WATER CONTENT —w oy
g ¢ £ | @ [SHEAR STRENGTH P.S.F. wo o, wL 3%
L EV - W o < - ©
E.E_;E‘—T—H DESCRIPTION 2| s¢l 3 o | REMARKS
el 2| 78] 4 WATER CONTENT % Y
w
1052,28  Ground Level @ @ | F.C.F.
- Y
0.0 1050 |}
Fenetration
Only ___‘\\
\\
1040 Dy
1039,28 b

13,0
End of Penetration

1030




FORM OB-M7-i126 (FORMERLY 0B-ML-126)

s£5-1831 .

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 2

FOUNDATION SECTION

Fnd of oSorehole

J08 66-F-37 LOCATION N 202,193,911 ; E 210,317.885 oricinaTED By _W-H-K-
W.P. 636-61, BORING DATE May 13, 1966 COMPILED BY __W.E-
i we
patum__1075.10 BOREHOLE Type __Washboring NX Casing CHECKED BY _ Q¥
DYNAMIC PENETRATIGN RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES o | BLows/FooT PLASTIC LIMIT wp .
5 o| 2 ; | | , | WATER CONTENT ——W oy
gl = €| § [SHEAR STRENGTH PiSF. wp o, W 32
w oo : ,:
%PEY' DESCRIPTION AR IR EIN- ’ & | REMARKS
DEPTH el 2]+ | 3| 5 WATER CONTENT 9% Y
1075.10  Ground Level @ | “ 3 P.C.F.
107L.1 Black Org. Tepsoll  [=
l.c o
5ilty Sand .
Compact to 3S |23 o
Dense . Sand 89%
(]
1063.6 2 38 {133 2%113 114
I1.3 a.




FORM OB-MT-126 (FORMERLY DB-ML-1Z8)

&5-183) .

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 3

FOUNDATION SECTION

End of Penetration

1030

J08B 66-F-37 LOCATION N 202, 313,976 : E 210,790,670 ORIGINATED BY _W.W.K,
W.P. £36-64 BORING DATE May 2, 1966 COMPILED BY " +E.
. /7
DATUM 1048.06 BOREHOLE Typg _ Penetration Only CHECKED BY ¥
DYNAMIC PENETRATION RESISTANCE LIQuUID LiMIT wi
SOIL_PROFILE SAMPLES w | BLOWS / FoOT PLASTIC LIMIT wp .
5 o| 2 0 60 8 100 WATER CONTENT —w <
2l e g O I'SHEAR STRENGTH P.S.F. wp " wp 3%
. W — L -4 @
:—-—ELPET: DESCRIPTION 2l 21 & o = & | REMARKS
JEIRR IR WATER CONTENT% | )
1048,06 Cround Level » a| Y P.C.F.
0.0
Penetration
Only
1040
1038,06
10.0
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& B-1831

AR E AR AT RAMLALT UD*"MLIc O

VEFILE REPURT ON SOIL EXPLORATION

]

EPARTMENY OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 3

FOUNDATION SECTION

1050

Jos 66-F~37 LOCATION N 202,243,57 ; E 210,392,179 ORIGINATED BY _ W-W.K-
w.P. £36=51 BORING DATE May 13, 1966 COMPILED By __ W.E.
DATUM ___1070,88 BOREHOLE Type _ Washboring NX Casing cHECKED BY A
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOl PROFILE SAMPLES w | BLOWS /FOOT PLASTIC LIMIT wp .
5 e| 32 , . , , | WATER CONTENT — W x i
d & £| @ [SHEAR STRENGTH F.S.F. wp . wp 33
u ' © 4 ©
E—-———;ETV‘ DESCRIPTION 2] 2 ¢ ol = F “ REMARKS
PEFTH =l 2 - 138 5 WATER GOMTENT 3, Y
1070,88 Ground Level @ @ ‘;’b : P.C.F.
~089.9 Black Org, Topsoll oS iU '
1.0 ) L Observed id
Silty Sand s Casing
[2
wW.L, E1,
Compact
v _1061.1
1{){2, 2 2 | 83 [29 11060 ©- Sand 82%
» A Siltg
End of Borehole Clay 18%




Tiem o Mi~ico (FUORMERLY GR-ML-128)% QFFICE REPORT ON SOIL EXPLORATION

5£5-1831 ° ‘ ‘

DEPARTMENWT OF HIGHWAYS ~ ONTARIO
RECORD OF BOREHOLE NO. 4 FOUNDATION SECTION
MATERIALS & TESTING DIVISION g
JoB —__66-F~37 Locarion N 202,L59.731; E210,853,370 ORIGINATED BY W'“'K'
w.p ___ 036-b4 BORING DATE May 5, 1966 COMPILED BY w‘/&
paTum __1043,16 BOREHOLE TYPE Washboring NX Casing CHECKED BY oz
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT — Wi
SOIL_PROFiLE SAMPLES w | BLOWS /FOOT PLASTIC LIMIT wp N
5 5| 2 20 K 60 8 100 WATER CONTENT —— W <r
2 = 2| 8 [SnEar sTReneTH P.SF. wp wi 3@
ELEV el w S ® —— ® & | REMARKS
SEPTH DESCRIPTION 21 2| & el 3 e
=278 & WATER GONTENT % Y
1043,16  Ground Level @ RCF
m k '1/\/—\/ -é__hvoLo El‘
auc v .
1039, 1 Soft < 1040 N Obsi?'l\;id’?in
o)
40 7 1 /35 |26 N Casing
3 % C Silt 4L%
Silty Clay 2 |55 |80 —~—— q 11 Clay 50%
with Traces of / 1030
Sand /
/ 3 188 {26
/ Sand 10%
% Silt 39;
: o Clay 51
Stiff to Hard 4 b85 132 o v >
v
% SS 153 o
% 6 155 |62 o=
% 1010
? S5 (68 ©
001,66 & 55 1135 ©
41,5 1000
&nd of Borehole




FIIRM OB-MT-I126 (FORMERLY OB-ML-I26)

£5-1831

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS — ONTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.:m

FOUNDATION SECTION

JOB £62F=37 LOCATION N 202,305,245 ; B 210 L&, L50 ORIGINATED BY _W.W,K.,
W.P 636-64 BORING DATE Mgy 13, 1966 COMPILED BY W./E.
paTUM 106828 BOREHOLE Typg Washboring NX Casing CHECKED BY 2o
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES w | BLOWS /FooT PLASTIC LIMIT wp N
5 o| 2 | | | WATER CONTENT ——W « b
g €| § [SHEAR STRENGTH P.5.F. wp . WL 32
EV. . w ~ . w
§——-§PTH DESCRIPTION 2l 21 ¢ e 3 o | REMARKS
I I WATER GgNTENT % | Y
1068,28 Ground Level ® @ | v P.C.F.
. . OpSoil v
1.0 . . Observed in
Silty Sand y Casing
Compact to V, Dense|- " 1 [Ss (23 o W.L. E1,
1060 —X.a
¢ Smad 90%
1056.,7 2 SS [83 O Silt 108
11.5 Clay,

End of Borehole

1050




FORM OB-MT-126 (FORMERLY OB-ML-125)

&£5-1831

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT CF HIGHWAYS ~ ONTARIO ~
RECORD OF BOREHOQOLE NO. 5 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
JOB b6=F=37 LOCATION N 202,324,399 3 E 210,831,709 ORIGINATED BY _VL.W,X,
W.P. 636-64 BORING DATE May 3, 1966 COMPILED BY __WeEs
. . 0
DATUM 1044,,85 BOREMOLE Type __ Washboring NX Casing CHECKED BY _oFA
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL_PROFILE SAMPLES w | BLOWS /FOOT - - PLASTIC LIMIT wp .
5 5| 2 0 L & 8 100 WATER CONTENT——W % b
gl & £ | @ [SHEAR STRENGTH P.SF. wp ., wL 22
. L r - 4 w
EL—;EX' DESCRIPTION Sz s1¢l 2 o | REMARKS
DEPTH IR E- WATER CONTENT % Y
, p a| ® 15 30 45
1044, 85 Ground Level @ 4 P.C.F. v
Muck = X
1041,8] o Soft = ¥.L. E.
3.0 1040 1043.6
Silt to Clayey 1 1S5S 36 AN o Dbserved in
Silt T —— Casing
2 [55 b, o Si1t eog
Hard \L Clay 6%
1030 ——
3 {33 |52 o
20.5 7
1020
Silty Clay / 5 S5 162 O
Hard ?
? 1010
/ 6 185 167 o
Z
Vs
1600
poe.35 N7 s —ot——
L5.5] End of Borehoie




FORM UB-MT-125 (FORMEHLY OB-ML-126&)

OFFICE REPORT ON SOIL EXPLORATION

65-1831 . . .

DEPARTMENT OF HIGCHWAYS - ONTARID

RECORD OF BOREHOLE NO. 51 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
JOB 66~F=37 LOCATION N 202,356,975 ; E 210,569,960 ORIGINATED BY _W.W.K,
w. P 636=61, BORING DATE May 11, 1966 COMPILED BY W.E,
DATUM 106;.73 BOREHOLE TYPE Washboring NX Casing CHECKED BY %
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES w | BLOWS7FOOT PLASTIC LIMIT wp .
5 5| 2 , | , ; | WATER CONTENT — W x
i = €| @ [snEaR STRENGTH P.sF. wp o, Wi 52
- wi
%’;ET{ DESCRIPTION IR AN & | REMARKS
N2 F |38 A WATER CONTENT % Y
w
1061,73  Ground Level 2 @ o A PC.F.
1060.23 Black Org. Topsoijl |™% 1060
1.5 =
3ilty Sand
11853 © W.L. El,
Loose to V, Dense ¥ 1053.2
ot Observed in
o o
p 2] 88 96 1050 _— Casing
.. ‘ Gravel L%
1 31 Ss[114 o Sand 88%
| Si1t et
L Clay,
thO. 2 S l;. 35 156 lOlpC o

21,53
End of Borehole

1030




oo T mE TR Te R ITURMERLTY UDML-ics) OFFICE REPORT ON SOIl. EXPLORATION

£5-1831 . . .

DEPARTMENT OF HIGMWAYS ~ ONTARIO

RECORD OF BOREHOLE NO. % FOUNDATION SECTION
MATERIALS & TESTING DIVISION OUNDATION SEC
Jos tb=-F=37 LOCATION N 202,483,115: E 210,897,822 ORIGINATED BY _ WeW.K,
w. P 63661 BORING DATE May 3, 1966 COMPILED BY ____"eBe
) —
DATUM 1041 .90 BOREHOLE TYPE Penetration Only CHECKED BY __ ¥,
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL_PROFILE SAMPLES | |sLows/Foor PLASTIC LIMIT wp .
g S| = P W 60 8 100 WATER CONTENT ——w <
| e g 9 | SHEAR STRENGTH P.S.F. wp " wi 33
Ev. . w - — o W
!%_;?H DESCRIPTION AR a | REMARKS
=l 2] =13 4 WATER CONTENT % Y
1041,90  Oround Level o @) W P.C.F.
0.0 100 [N
Fenetration —
1022,90 1030 T~
13.0

End of Penetration

1020




PR METERITIe s (IFURMERLY OB-M{ 12

&) OFFICE REPORT ON SOIL EXPLORATION

65-1831 . . .

GEPARTMENT OF HIGRWAYS - ONTARIO
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 64 FOUNDATION SECTION
& #
JORB 66—?-37 LOCATION N 202«399.225 1 B 710,518,220 ORIGINATED BY w.%s.x.
%4 ! , _—
w.P. 636-64 BORING DATE Moy 11, 19 COMPILED BY _ K.E,
DATUM ___1059,09 BOREHOLE TYPE ___Hashboring NX Casing CHECKED BY _ QL.
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT we
SOIL PROFILE SEMPLES | . | sLows/Foot PLASTIC LiMIT wp N
5 g| < \ . ; , y WATER CONTENT ——W x k-
il & w | =1 & [ SHEAR STRENGTH P.5.F. wp w w 32
;——ELPETV'_" DESCRIPTION Xzl 8|2 > " S " 8| mewmanxs | B
2] +F13 “ WATER CONTENT % X
59,0 Gro vel o @ Y 10 20 3 P.C.F.
28, S43CK Urg, :opsoill ]
Dense to V. Dense | - 1050 Dbserved in
12 1ss 77 © Casing
3 1SS noogen ©
- 1040
- (o]
1036.09 /7 23 100
23.C|Clayey Silt with L
1032, ,9some Sand A5 1ss hos oF———t—
25.5 Sand 19%
End of Borehole 1030 Silt 52%
Clay 29¢
1020




FLREAM US8MI“tcd (FURMERLY OB-ML-126)

s5-180

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS ~ GNTARIO

MATERIALS & TESTING DIVISION

bbF37

RECORD OF BOREHOLE NO. 7

FOUNDATION SECTION

End of Penetration

JoB LOCATION N202 ,358,827 : & 210,890,628 ORIGINATED BY __W.W. K,
w.p. £36-64 BORING DATE May 3, 1966 COMPILED BY "f"
DATUM 1044, 77 BOREHOLE TYPe ___Penetration Only cHECKkeD BY O
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w(
SOIL_PROFILE SAMPLES w | BLOWS 7 FoOT PLASTIC LIMIT wp N
5 o| 2 20 W O 8 100 WATER CONTENT —— W oy
g & £ | 9 [SHEAR STRENGTH P.S.F. we . w 32
=S . Wi ~ e o S |
| ;;—PETVQ DESCRIPTION 2l 2812 3 — & REMARKS
[ = 2|53 & WATER CONTENT % Y
['Y]
; 044,77 Ground Level @ @ P.C.F.
0.0
Penetration 1040
Only \\
1032,77 N |
12,0
1030




FORM DB-MT-126 (FORMERLY OB-ML-128) OFFICE REPORT ON SOIL EXPLORATION

65-1831 . ‘ .

DEPARTMENT OF MIGHWAYS - ONTARIO

RECORD OF BOREHOLE NO. 72 FOUNDATION SECTION
MATERIALS & TESTING DIVISION

JOB 66-F-37 LOCATION N 202,454,512 ; E 210,743,057 — oRiGINaTED By _ "MK,
W.P. £36-64, BORING DATE May 11, 1966 — COMPILED BY ___¥W.E.
DATUM ___1053.17 BOREHOLE TYPE ___Washboring NX Casing CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT vy
SOl PROFILE SAMPLES w | BLOWS 7 FoOT PLASTIC LIMIT wp N
5 5| 2 ‘ | | \ \ WATER CONTENT ——Ww x -
o g O |'SHEAR STRENGTH P.S.F. wp w wi 5'3
8 . i | e e | W
g_L__;_v DESCRIPTION 3 S Y o | REMARKS
DEPTH xl 3| + 3 “ WﬁrOER C%SQTEN'%a’o X
1053.17 Ground Level ® ) " | - P.C.F.
0.0
- 1050
S5ilty Sand o wW.L. El1,
Compact to D 185 173 ° |y 1046.1
. S X
ompact to Dense o Observed iy
o 7 55 53 o Casing
1040,17 / 1040
13.0 Clayey Silt with ;ﬁ} ; _ ®
Traces of Sand and /// 2 1SS 153
Fine Gravel )
a d /
1031.4 Har // L 155 18 °
21.5 1030

End of Borehole

1020




FORM GB-MT-126 (FORMERLY DOB-ML-126) OFFICE REPORT ON SOIL EXPLORATION

e ® °

CEPARTMENT OF HIGHWAYS ~ ONTARIO
RECORD OF BOREHOLE NO.s FOUNDATION SECTION
MATERIALS & TESTING DIVISION
JOB __Ab=F=37 LOCATION N 202,497,114 3 E 210.938,122 ORIGINATED BY _M.W.K,
w.p __ 636-6i BORING DATE May 5, 1966 COMPILED BY W.E,
. . /7
DATUM_10L3,04 BOREHOLE Typg _Washboring NX Casing CHECKED BY 2
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES w | BLows/FooT — T PLASTIC LIMIT wp N
5 6| 2 i s , WATER CONTENT ——W x
o g 3 | SHEAR STRENGTH P.S.F. wp w wi 39
. U - - i ©
s—-—;’PETV}" DESCRIPTION 7l 2 & o > & | REMARKS
| 51 F 3 u wlASTER cggrsl&% X
il
043,04 Ground Level i @ ] pC.F]
1039, 5 Soft. 2 1040 04,5 |
3.5 / o Dbserved in
g
Silty Clay / \\
with Traces of / T —t—
/ 1030
Stiff to Hard
o 3 [SS L °
/ ‘ CGravel 1%
Sand 2%
? L S5 |L5 FO——— 531t  34%
/ 1020 Clay 63%
? 5 135125 o
e s 0
? 1010
/‘ 7 155 [3L FO——
? 1000
$96. 5) A 8 1851104 o
§5,5] End of Borehole




FORM OB-MT-126 (FORMERLY CB-ML-125) OFFICE REPORT ON SOIL EXPLORATION

Y © ®

CEPARTMENT OF RIGHWAYS — ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 8A FOUNDATION SECTION
JOB 66-F~37 LOCATION N202,485.565 ; E 210,838,988

1 Taf
ORIGINATED BY _"W+W.K.

w.p __ 636-6L4 BORING DATE May 11, 1966 compiLep sy __W.T.E.
DATUM __1041,76 BOREHOLE Typg __ Washboring WX Casing CHECKED BY %
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
SOl PROFILE SAMPLES w | BLOWS /FoOT PLASTIC LIMIT wp
5 5| 2 | A , \ | WATER CONTENT ——w oy =
| « £ | Q [SHEAR STRENGTH P.S.F. e . w 39
SLEV. DESCRIPTION lel gl g > o “ 8| REMARKS
DEPTH sl 21 21 =z2| @
273 3 WATER CONTENT % Y
1041.76 __ Ground Level ® @ 10 20 kS P.C.F.
1039.76 Black Org. Tepsoil [*% 1040 =31040.6
2.0 ;// W.L. El,
Silty Clay with Cbserved in
Traces of Sand ;;; 1 188 |27 0 ' Casing
and ocec. Gravel /// §§§d 2%%
L 47
Very Stiff to Hard % 2 | 55 142 11030 o Clay 51%
1025, // 3 188 |77 : !
16,5

End of Boreshole
1020




FORM OB-MT-126 (FORMERLY OB-ML-126) OFFICE REPORT ON SOIL EXPLORATION

£5-1831 . . ‘

GEPARTMENT OF HIGHWAYS — ONTARIO
RECORD OF BOREHOLE NO. 9 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
JoB bb6=F=17 LOCATION N 202,376, s E 210,93 ORIGINATED BY _W.W.K,
w.p. __636=6L BORING DATE May 2, 1966 . COMPILED BY w/'E'
DATUM _1045,02 BOREHOLE TYPE Washboring NX Casing e CHECKED 37_9%/
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL_PROFILE SAMPLES w | BLOWS 7 FoOT PLASTIC LIMIT wp N
5 el 2 20 K 60 eo 100 WATER CONTENT —— W < b
2l = €| @ [SHEAR STRENGTH P.SF. wo o, wL 32
. - w - - - Wi
E——;'Piv' DESCRIPTION 21 $1 2 ol 3 & | REMARKS
pEPTH =2 =13 4 WATER CONTENT % Y
1045,02 Ground Level o a| “ P.C F.
0.0 ] Y w613.9)
Muck Soft 3 “W.L. E1{
o :5—;: low 69% Observed in
] SsS i2 \ o Casing
1036.0 = \ Gravel 3%
9.0 and 1
2 | ss |21 or— 11t Z;f
% 1t 567
Clayey Silt \\ ay 243
with Traces of % 1030 ~— : .
Gravel and Sand 3 1SS |26
/ avel ll%
Very Stiff to Hard d 13%
R ? L |35 |4 9 11t 402
/ Clay 16%
/ 1020 s
/ 5 1SS |98
4 =G 1010 -
7
998,53 4 7551761000 5
45¢7 1 End of Borehole




TunMM U -MiT-126 (FORMERLY 0OB-ML-128) OFFICE REPORT ON SOIL EXPLORATION

&5-183) . . ‘

DEPARTMENT OF HMIGHWAYS ~ ONTARLIO

RECORD OF BOREHOLE NO. sz FOUNDATION SECTION
MATERIALS & TESTING DIVISION
Jos 66-F-37 LOCATION N 202,536,090 ; E 210,925,818 ORIGINATED BY W W.K.
w.p __ 636-6L BORING DATE May 10, 1966 COMPILED BY __W,E,
DATUM 1040, 28 BOREHOLE TYPE Washboring NX Casing CHECKED BY 9%
- DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL_PROFILE SAMPLES w | BLOWS 7FOOT PLASTIC LIMIT wp .
5 5| 2 i 1 \ | | WATER CONTENT —— W x
2l = £ | Q [|SHEAR STRENGTH F.5F. wp w wi 39
ELEV. R - I : - A @ W1l REMARKS
SEPTH DESCRIPTION AEIRREIN-
El2 o] 4 WATER CONTENT % Y
1 ~ o ® w i0 <0 30 P.C.F.
HOAVN: 3 Ground Level
039.3B Rlack Org, Topsoil E’:’ AULD L rolas
1. M ¢ P T Y
’ Cla 53 i j;; Cbserved in
yey Silt with /// Casin
Traces of Sand and /// 1 135 (21 o 3
ccc, Gravel ;;j Sand 5%
Very Stiff teo Hard 222*5 ss |57 1030 o= i zii§ ;;é
103&.2 4/ 3 |ss [64 ©
15,

End of Borehole
1020

1010




FORM DB-MT-125 (FORMERLY OB-ML-128] OFFICE REPORT ON SOIL EXPLORATION |

seneal . ‘ ‘ ‘
i
|
|

DEPARTMENT OF HIGHWAYS — ONTARIO

RECORD OF BOREHOLE NO. 10 FOUNDATION SECTION
MATERIALS & TESTING DIVISION |
JOB 5%—?-—37 LOCATION N 202.520.538 H L210.981+.6l}0 ‘DR‘G'NATED BY W.Tﬁaxa
W.P. £36-6L BORING DATE May 6, 1966 coMPILED BY W E.
DATUM 1043.63 BOREHOLE TYpg __ Penetration Only cHECKED BY ol
| DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL PROFILE SAMPLES w | sLowsyFoor 5 Too~ | PrasTic Lmir wp .
5 o| 2 o jo €0 , N WATER CONTENT —— W x -
s = € | 8 |SHEAR sTRENeTH P.S.F. wp . WL 52
; w ~ r e 1
:———;pivl_" DESCRIPTION el $1 & el 3 & | REMARKS
12013 3 WATER CONTENT % Y
&Oh3.63 Ground Level o @ ‘“ P.C.F.
0.0 —\
Penetration 1040 N
Only C/
p029,68 1030 A ———
15,0

End of Penetration




FORM GB-MT-126 (FORMERLY OB-ML-126) OFFICE REPORT ON SOIL EXPLORATION

S ® °

DEPARTMENT OF HIGHWAYS — ONTARIO

RECORD OF BOREHOLE NO.10x FOUNDATION SECTION
MATERIALS & TESTING DIVISION o
W.P. 635=6l BORING DATE May 10, 1966 COMPILED BY ""'/T-E'
DATUM 10L3.63 BOREHOLE TYPE Aashboring NX Casing CHECKED BY Qé/(/
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOiL. PROFILE SAMPLES w | BLOWS / FoOT PLASTIC LIMIT wp N
5 ol 2 . ; , , | WATER CONTENT —w x &
z| g Q [ SHEAR STRENGTH P.S.F. wp ", wi %g
: - w ‘ . SE— w
:——é'piv DESCRIPTION AEIR RN G | REMARKS
" = - L B WATER CONTENT 9% Y
1043.43  Ground Level » | u 10 20 E P.C.F.
1041,63 Black Org. Topsoil |oal w10L3.4
2.0 A 1040 Wai. m.
Clayey Silt with /] - & Obsgrv;d
some Sand and Traces ;;/ 1 ]SS 124 in Casing
of Gravel /// Gr. L2
5 Sa, 1
Very Stiff to Hard t/// SREYAL O—t— i, 53;
| 7 1030 c1. 26%
1027, 1 7 1 | ss 68 o
16,5

End of Borehole

1020

1010




FORM OB-MT-126 (FORMERLY OB-ML-128) o dFFlCE REPORT O!\l SoiL V‘EX'PLOR'ATEON;’ .

&5-1831 . 7 7 . : ’

OEPARTMENT OF HIGHWAYS ~ ONTARIO

RECORD OF BOREHOLE NO. 11 FOUNDATION- SECTION
MATERIALS & TESTING DIVISION ' ' , :
JOB 66-F=37 LocaTioN — N 202,400,356 ; E 210,983,633 ORIGINATED BY _W.W.K,
w.p.__ 636-6L BORING DATE May 2, 1966 COMPILED BY ‘gj'
pAaTum__1047.23 BOREHOLE Typg _Peénetration Only CHECKED BY ___g,,é
| DYNAMIC FENETRATION RESISTANCE LIQUID LIMIT wi
SOIL_PROFILE SAMPLES w | BLOWS/ FOOT ' — e’ PLASTIC LIMIT wp N
5 sl 2 Uk & , ! WATER COMTENT ——W x
2| =] | £ § [cHEAR sTRenGTH Ps T wp . wg 32
£V, . | e | W
;'!:T\" DESCRIPTION 2l §] & 2| = &} REMARKS
H : =l 3| F 3| 8 WATER CONTENT % | ¥
1047.33 Ground Level o @ 5 P.C.F|
5.0
Penetration |
only 1040 |t
1029.33 : 1030
18,0

End of Penetration




FORM OB-MT-126 (FORMERLY OB-ML-12é) - ‘ OFFICE 'REPORT dM"SGiL EXPLORATION T

65-1831 ‘ ' ‘ ) : : [ . :

DEPARTMENT OF HISHWAYS ~ ONTARIO o S ’ : - S s 2
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NoO. 14 : FOUNDATION SECTION
JC8B 66-F=-17 LOCATION ¥ 202,622,339 : E 231,106,332 OR|GINATE5)VB:’Y W-K.Ka
w.p. 636-61; BORING DATE ___ May 10, 1966 | . COMPILED BY 'w./T}E.
DATUM ___ 1046, 55 BOREHOLE Typg Washboring NX Casing CHECKED BY O~
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOll. PROFILE SAMPLES w | BLOWS/FOOT PLASTIC LIMIT wp .
l 5 ol 2 L . \ | WATER CONTENT ——W x e
z &] g| | £ 8 [SHEAR STREWGTH P.SF. wp . wp 3¢ ~ :
e . [ 3 :
Eg’{;{,I DESCRIPTION AR RN . O] REMARKS 1
DECTHA 2| F13; 4 WATER CONTENT% | IR
‘ ound Leve s « . 10 20 FAEES XA S
10&;3.3: Black Org. Tepseil [CAH HJ
300 ’ // . > ) ) "-f: facd 4
. . — Observed .
Clayey 5ilt with / 1 155 [17 |1010 , c , b =0
scme Sand and Traces / ’Gin ggg;ngrl
| of Gravel /_ : : : ’ R Z'”"S‘V%‘ thot
/ERENE — ST IR T B R
; V. Stiff to Hard % L : o S 2l
. s / . Qi- . - - C : : P O .
103, /i3 158 172 11030 ,
: i End of Vorehole
1020




FORM OB-MT-128 (FORMERLY OB-ML-126)

&65-1831

'OFFICE REPORT ON SOIL EXALORATION

DEPARTMENT OF HKIGHWAYS — ONTARIO — ~ oo '
RECORD OF BOREHOLE NO. 12 FOUNDATION SECTION
MATERIALS & TESTING DIVISION ,
J08 66-F-37 . LOCATION . N 202,546,057 ; E211,038.933 ORIGINATED BY _W:W.K.
W.P. 636-64 BORING DATE May 6, 1966  comPILED BY ¥+ ;"
paTum___1045.43 BOREHOLE Typg _nashboring WX Casing CHECKED BY __¥A-
, DYNAMIC PENETRATION RESISTANCE LIQUIC LIMIT wi
SO PROFLE SAMPLES w | BLOWS 7FOOT — - PLASTIC LIMIT e N
5 & 2 20 4 60 80 100 WATER CONTENT —W i
ST g_ Q [ SHEAR STRENGTH P.S.F. wp wi ég ,
t%f_%; DESCRIPTION A IR AR 2t . | . &] REMARKS
, 5273 3 wager ogyrenige | ¥ R
poss.48 Ground Level “ @ o I i qpcel o 4
; pead S S - ’ S e HdLovr ;
1042.9] Black Org. Topsoll |IZ B -!102;3.5}".
=~ /) 1040 poserved in.
. : 1 185 i3 ' O - Caskag.- |
Clayey Sii. oo Silty/ b ‘ - hravel % 1
Clay with traces / \ | gﬂﬁd e 8
Very Stiff te Hard / ] SR
?335':65 1030 } o —
% 4 1SS {93 Cr—
% 5 | 58 1021020
7 ! :
598,93 A& |55 87 |r000 ' | - |
1L5.5 1 £nd of Barehale | I | - | i .




FORM OB-MT-126 (FORMERLY OB8-ML-i26)

&5-1831

OEPARTMENT OF HIGHWAY3 - ONTARID

"OFFICE. REPORT ON SOIL EXPLORATION

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 122

FOUNDATION SECTION

JOB hb-F=37 LOCATION N 202,654,890 3 E 211,201,213  ORIGINATED BY _W.-W.K.
w.p. 636-b1, BORING DATE May 10, 1966 ' ' compiep gy __ W.T.E.
DATUM 1050741 BOREHOLE TYPE ___Washboring Mi Casing '  CHECKED BY. 9% :
' DYNAMIC PENETRATION RéSlsrAnce | LIQuUID ’LtM.lT, ‘ Wi
SOIL PROFLE SAMPLES w | 8iLows /FooT PLASTIC LIMIT wp .
5 8| 2 , . . . . WATER CONTENT ——W x
gl = & | 8 [SHEAR STRGNGTH P.S.F. wp w w 52 N
ELEV. oW i L @wl Remarks |
OEPTH DESCRIPTION 2l =1 ¢ 2 2 B o T ; A B
o > - ] R TENT %%
IR “gER g | ¥ |
050.41  Ground Level —tee . PCHL
A ' 1T 1 |wi.om,
1047.11 Black Org. Topsoil 2] RE |y 10667
3.3]  silty Sand s s = T
1043.41 Compact S5 125 Observed
7.0 7 !
Clayey 3ilt with some % — 11050
Sand and traces of / SS |57
Gravel. ' '
Hard -
1033,5 /1.3 | g5 78
16,3 o
End of Borehcle 1030

1020




FORM DB-MT-126 (FORMERLY 08-ML-126)

&65-1831

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO

RECORD OF BOREHOLE NO.

13 FOUNDATION SECTION
MATERIALS & TESTING DIVISION e
LY Yf . ‘s.
w.p __ 036-6L BORING DATE May 2, 1966 COMPILED BY
pATuM_ 1054, L6 BOREHOLE TYPE Washboring NX Casing CHECKED BY %Z
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL_PROFILE SAMPLES w | BLOWS /FoOT PLASTIC LIMIT wp .
5 o 2 20 W 6p 100 WATER CONTENT —W x
[o] -
a| L | @ [|SHEAR STRENGTH P.S.F. wp wi 32
ELEV. lEl w x| @ 3 © W | REMARKS
DEPTH DESCRIPTION 2l | & 2 = ] '
El2 "3 4 WATER GONTENLY% Y
105446  Ground Level @ @ P.C.F.
Org. matter - R.
RUbble 3 / -!—WOIIO El
City Dump = gg ;g 1050 =050, 7 1
Fill . ° Dbserved in
\\ Casing
\
043, 5 NN 3 1S5 19 o
11.9 ne Gravel 2%
Muck o 1040 Sand  58%
Silty Sand L | SS 117 bsilt 358
Some Org. Matter -~ Clay 5%
1034.4 = 73 o
20. 531ty Clay Sand with |- |29
mo“traces of Grave ngg - 1030 and 95%
2,.Q Silty Sand S EREER 1) sg
1026,5 Very Dense .. Clay.
28, /
Silty Clay with / 7155 150 —o— !
Traces of Gravel ?
1020
Hard ? 8 |35 (%8
? Sand 1%
. Silt 488
1 i:




FORM O8-

&5-1831

MY-126 (FORMERLY Q8-ML-126)

OFFICE REPORT ON SOIL EXPLORAT!ON

GEPARTMENT OF HIGHWAYS - ONTARIO

1020

RECORD OF BOREHOLE NO. 13: FOUNDATION SECTION
MATERIALS & TESTING DIVISION
JoB 66-F-37 LOCATION N 202,683,675 ; E 211,295,186 ORIGINATED BY _W.W.K,
w.p _ 636-5L BORING DATE May 1C. 1966 compiLED BY . T.T.
- - P T /
patum 051,75 BOREHOLE Typg __ Washboring NX Casing CHECKED BY Ol
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOl PROFILE SAMPLES w | BLows7FooT PLASTIC LIMIT wp N
5 5| 4 \ | . . WATER CONTENT ——W x &
2] €| @ [SHEAR STRENGTH P.S.F. wep ., WL 22
8 - e ~ ) P Qe D L
E——-;‘PEV DESCRIPTION 2l §1 2 o 3 o | REMARKS
DEPTH el S+ | 31 Y4 WATER CONTENT % X
I o 2| w 10 20 30
1C51.75 Ground Level m P.C.F
- 3
1048.75 Black Org. Topsoil |Y* 1050 0
3.0 Do w.L. K1,
Sandy Silt P 785130 o Dbserved in
1043,75 Dense Cas:'t;g
8.0 7 Gr. i
Clayey Silt with some / 235157 1010 oF—1— Sa.l4%
Sand and traces of / 5i.55%
Gravel, £1,27%
1035,2 Hard A3 TSS9k o
16,5 '
End of Borehole
1030




FORM ﬁB~MT*l26 (FDRMERLV DB-ML-!ZG}

L\

11! EnPL‘oRAqu& :

DEPARTMENT OF HIGHWAYS — ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO 14

FOUNDATION “SECTION

End of Borehole

sos ___ 66-F-37 LOCATION N 202,565.448 ; E 211,080. 483 ORIGINATED BY _W.W.K,
a2 T
w.p, __ 636-64 BORING DATE May 6, 1966 compiLED By __WoE.
DATUM__1045,49 BOREHOLE TYPE __Penetration Only cuecxeu BY ﬂ/
; , DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT oy
SOIL_PROFLE SAMPLES | . | sLows/rooT PLASTIC LIMIT wp .
8 8| = 20 jo 60 8 100 WATER CONTENT ——w b
2l e & | @ |SHEAR STRENGTH P.S.F. “wp w L 32
ELEV. 3 - - . . @ W1l REMARKS
= DESCRIPTION HEIEAEIR: N , & MARKS .
ey S| - | 2| u WATER CONTENTS, | Y | 0 -
1045.48 Ground Level 2 a| “ R S e [ X 2
0.0 =
Penetration
Only
1033.40
1 12,0




FORM O2-MT-126 (FORMERLY OB-ML-126)

65-1B31 6

~ " OFFICE" REPORT. ON ‘SOIl. EXPLORATION

DEPARTMENT OF HIGHWAYS ~ ONTARIO

RECORD OF BOREHOLE NO. &  rounoaiow secron

MATERIALS & TESTING DIVISION . ;

joB ___66-F=37 LocaTiON N 202,715,647 ; B 211,392,945 ORIGINATED BY MW.W.K.
w.p __ 636-6 . BORING DaTE _— May 10, 1966 compiLep By —_W-T.E.
pATUM__1£52.95 BOREHOLE TYPE Washporing N Casing S SN CHECKED BY.: %Z

SOIL PROFILE 1 sampLes DYNAMIC PENETRATION RESISTANCE ~ jLiuio LT

wy
w | BLOWS /FOOT PLASTIC LIMIT - wp >
5 el 2 , | , J \ WATER CONTENT ~—W wE
2l 5| | & 9 [SHEAR sTReneTH Ps.F. we o . WL 32
V. - : . - a5 .
;——-—;ETH DESCRIPTION 2l 21 & o > . - ’ =] 3?"5““5
121710 pr . "WATER cogrsmg,; f SR (RO [
. = pur] . C 30 20 T30
1052,.95  Ground Level ! @ Y SATISIE bl
c.0 oy -
D049.45 Black Org. Topsoil [ 1050
3.5 S . . N - ' L
Sandy S5ilt 11 1ss fan - ‘ , ] e p o
104, Li5 Dense o :
B.5 , v
Clayey Silt with some |/ /
Sand and Gravel 22; '
1036.4  Hard “
16.5 ' .

End of Borehole




FORM OB-MT-126 {(FORMERLY OB-ML-128)

&5-1831

~ OFFICE  REPORT ON SOIL EXPLORA

DEPARTMENT OF HIGHWAYS ~ ONTARIO

RECORD OF BOREHOLE NO.

End of Borehole

AT . c DIVISION 154 Fouuomou SEchON
J0B 66-F-137 LOCATION N 202,743,706 3 E 211,489,961 ORIGINATED BY _Y-H.K.
w.p. 636-6L BORING DATE May 9, 1966 , compiLep sy _ W.T.E.
DATUM __105L.26 BOREHOLE TYPE _ Washberlgg NX Crasing ‘ CHECKED ay_'f : _{g
v DYNAMIC PENETRATION RESISTANCE Z,meo LIMIT : o
SOl PROFWE SAMPLES w | BLOWS/FOOT PLASTIC LIMIT ———wp .
5 el 2 ) | WATER CONTENT ——W xE
dlel 18] 8 SHEAR STRENGTH P.5.F) w o, ow 321 ,
SLEY. DESCRIPTION 2l 2l 2| al 3 ' |8 REMARKS.
OEPTH €l 2|+ § 4 WATER ggnrsug * | Y '
{1054.26  Ground Level o’ @| Y R oo
0.0 % ' — T
1051,2% Black Org. Top Soil[ZX{ k 5 o
3.0 i3 185 i5i {1050 }— : :
Silty Sand with L2 188 j14 (o}
traces of Clay and [/
Gravel
Compact to V., Dense 3155 {45 | ,
e R R 7 =
37,74 Clayey STTE with some 774 b | S8 185 |




FORM OB-MT-i26 (Fruﬁus,az‘v.'nam'v.-tzs) o PR OFFICE R

65-183F ' : R ’ o

DEPARTMENT OF KIGHWAYS — ONTARIO ‘ , o —— - ° — TR
» RECORD OF BOREHOLE NO. 162 . FOUNDATION SECTION
MATERIALS & TESTING DIVISION _ 7 " T R
J0B ____66-F=37 LOCATION _N 202 783,026 : E 211,577.289 :  ORIGINATED BY . WW.K.
w.p __636-64 BORING DATE _May 9, 1966 - , compiLED By . W. T.E,
pATUM_1056.47 , BOREHOLE TYpg _ Washboring NX Casing _ -~ CHECKED BY O%
DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT - "'L
SOIL PROFLE SAMPLES w | BLOWS 7 Foov PLASTIC LMIT wp N
5 5| 2 . , , . A WATER CONTENT ——W x
g gl | £| § [snEAr sTReneTH P T we o, w 3¢ ,
E——;Piv DESCRIPTION HEIR AR o} o REMARKS |
OEFTH gl 2| |3l 4 WATER CONTENT% | ¥ |
1056. 47 Ground Level wl al ¥ 1020 - 20 c.Fl
U. AR =Y e
1053 .47 Black Org. Top Soil |
3.0 coopa1ss 20 . S RO A
traces of Clay and |- i A3 5, ; IR AR EE
Gravel
. ) S8
Compact to V, Dense g 2 ‘ 2l
155 {75 11040 }

103847 - ' SRR 0N
18.0Clayey Silt with some y , }
@3&-‘9; Sand - Hard ~ 7 5 [ ss [12&)10"
S &

BEnd of Borehole

1090 L
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ABBREVIATIONS USED IN THIS REPORT

PENETRAT!ON RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSCQIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETPATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE,
TO THE END OF DRiLL RODS, 12 INCHES INTO THE SuBSOWL,

FITTED
THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTENCY ‘N’ BLOWS/FT. ¢ LB./SQ.FT DENSENESS ‘N' BLOWS/ FT.
VERY SOFT 0 - 2 0 - 250 VERY LOOSE 0 -4
SOFT 2 - 4 250 - 500 LOOSE 4 -0
FiRM q - 500 - 1000 COMPACT 10 - 30
STIFF 8 - 15 1000 - 2000 DENSE 30 - 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > £
HARD > 30 > 4000

TYPE OF SAMPLE

S.8. SPLIT SPOON T.W.  THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON

S B SCRAPER BUCKET SAMPLE 0.8 OESTERBERG SAMPLE
AS. AUGER SAMPLE F.s FOIL. SAMPLE

cs CHUNK SAMPLE R.C ROCK CORE

S.T SLOTTED TUBE SAMPLE
P H. SAMPLE ADVANCED HYDRAULICALLY
PN SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION LV LABORATORY VANE
Q UNDRAINED TRIAXIAL FV. FIELD VANE
Qcu CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION
Qd DRAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED IN THIS REPORT

SO!l.._PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF 30iL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

¥
SPECIFIC GRAVITY OF SOLID PARTICLES G = —Y

VOiD RATIC

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LimtT

PLASTIC LisiT
PLASTICITY INDEX
SHRINKAGE LIMIT

w -
LIQUIDITY INDEX « wp

p

CONSISTENCY INDEX « "_’lr’._‘i
P
VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE
DENSITY INDEX = S mox =€

€max ~ €min
RELATIVE DENSITY D, 15 aLSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UWIT VOLUWE

COEFFICIENT OF VOLUME CHANGE » —le

(i+e)Ao

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » —D8

Alog,, O
4
TIME FACTOR » %ﬁ— ( d, orAINASE PATH )

DEGREE OF CONSOLIDAYION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE AMNGLE OF
SHEARING RESISTANCE,
OR FRICTION

IN TERMS OF

APPARENT COHESION

APPARENTY ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

N TERMS OF
TOTAL STRESS

COEFFICIENT OF FRICTION
SENSITIVITY

EFFECTIVE STRESS
t U & U
Ti=C+ 0 tan ¢

Te=Cu+ U tan ¢

e

n
e

log,a or Ing
09w or log a

mEE<o -

S XEOMey ® a4 QqQq e

Z0O0rw

b

(o)

GENERAL

i—

=3 1416

BASE OF NATURAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF g
LOGARITHM OF g TO BASE (O
TIME

ACCELERATION DUE TO GRAVITY

YOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (& IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { W 1S ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMAT ION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCCSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPZCIFIC GRAVITY. DEPTH AND COHES'ON ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE RETACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL




~ A.D. MARGISON axp ASSOCIATES LIMITED

T TTYNT £ 1% r
. CONSULTING PROFESSIONAL ENGINEERS
1155 LESLIE STREET, DON MILLS, ONTARIO
. } Iy ey
TELEPHONE TORONTOQ 447- 9171 'y s /
i Bl g 2
4 f
ASSOCIATE ASSOCIATE
Wi AM A STEWART B A BC. P ENG  TRANSPORTATION AND MUNICIPAL HARCLD £ .SUNDSTROM, B.ARGCH. M R A C. ARCHITECTU/RAL
ARLE B LONG. MRA:C Cr!EF ARCHITECT GERALD P. MASON, 8.5C, P.ENG. STRUCTURAL.
THAR_ES § WIFFEN P ENG INDUSTRIAL AND POWER JOHRN T THORPE, B.ENG.P ENG. MECHANICAL
STHN R DOUGLAS B AP ENG MINING ROBERT 4. CUNNINGHAM, B.SC.P ENG. SUPERVISION OF CONSTRUCTION

19th May, 1966

Mr. K.G. Selby, P.Eng.,
Supervising Foundation Engineer,
Department of Highways Ontario,
Downsview, Ontario

Re: Kitchener-Waterloo Expressway
W.P. 636-64, C.N.R. Subway
W.P. 637-64, Wellington Street Underpass
Our Projects Nos, 2119-51 and 2123

‘ Dear Sir:

Enclosed herewith please find tables listing
elevations and coordinates for boreholes on the above projects.
Yours very truly,

A.D. MARGISON AND ASSOCIATES LIMITED

¢ ,‘;N J;,
Encls. - Lo l"
GS:dk - G." Solty, P.Eng.




A.D, Margison and Associates Limited
Consulting Professional Engineers

W.P, 636-64 Kitchener-Waterloo Expressway

C.N.R. SUBWAY
Proiect No. 2119-51

E85T.

Borehole ; North Seuth

No. Elevation . Coordinate Coordinate

2 1052.28 202,428,668 210, 788.941

4 1043.16 202,459,731 210, 853.370

6 1041.90 202, 483.115 210,897.822 |

8 1043.04 202,497.114 210,938.122 | @
10 1043.63 202, 520.538 210,984.640 |
12 1045.43 202, 546.057 211,038.933 | 2
14 1045.49 202, 565.448 211, 080.483

1 1052.65 202,281.476 210, 750.638

3 1048. 06 202, 313.976 210,790.670 |

5 1044.85 202, 37 :.399 210,831.709 | <

7 1044.77 202, 358. 827 210,890.628 |

9 1045.02 202, 376. 404 210, 937.956 '§
11 1047.23 202, 400. 356 210,983.633 | &
13 1054, 46 202, 439. 340 211, 087.105




A.D., Margison and Associates Limited
Consulting Professional Engineers

W.P. 636-64 Kitchener-Waterloo Expressway
C.N.R. DETOUR
Project No. 2119-51

Borehole North South FasT
No. | Elevation Coordinate Coordinate
1A 1076.47 202,157.733 | 210,229,947
2A 1075.10 202, ]2%?5;?11 210,%1;7._‘8_513‘;
3A 1070.88 2025 210,
4A 1068.28 202, 305.245 ' 210, 484.450
5A 1061.73 202, 356.975 210, 569.960
64 1059.09 202, 399.565 210,618,220
TA 1053.17 202,454.512 210,743.057
8 A 1041.76 202, 485.565 210, 838.988
9A 1040. 88 202, 536.090 210,925,818

104 1043.63 202,583.607 211,016.125
11 A 1046.54 202,622,339 211,106,332
12 A 1050.41 202, 654. 890 211,201.213
13A 1051.75 202,683.675 211,295.186
144 1052.95 202, 715.647 211, 392.946
15A 1054.26 202,743.706 211, 489.961
16 A 1056, 47 202, 783.026 211,577.289
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