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| 5. SUBSOTL CONDITIONS: (cont'd,) ...
. ' ~ 5.1) General: (cont'd.) ...

were drilled from a raft, through water ranging from 1 ft, to € ft.
in depth. B.H. #1 was drilled from the water's edge. | '
Detailed descriptions of varicus soil types in each
borehole are given in the Appendix of this report., The estimated
stratigraphical profiles of Dwg. €4-F-32A are based upon this
information.
From ground level downwards, the varicus soil types

encountered are as follows:

5.2) Oreanic Silt-Clay:

Underlying a thin layer of topsoil in B.H. #1 and ex-
~tending from the canal bottom in the other boreholes, a stratum

~ of organie eilt-clay was found, The thickness of the stratum was

',faund to vary from 4 ft, in B.H. #9 to 11 ft. in B H. #8,

Tests carried out in the laboratory andé in the field
indicated the following pnysical properties:

Liquid Limit L I PR sse 31' 5% - 714'1*’%
. Plastic Limit S SECOOC B eNe ‘ 2006% - BSOW
Moisture Content ......... 21.7% - 70.€4

Bulk Density .......... 103 p.c.f. - 109 p.c.f.

Creanic Content ....,....... 2.3% - 6.7

Field Vanes ........... 100 p.s.f. - 560 p.s.f.
Unconfined Compressicn .. 8% p.s.f. - 950 p.s.f.
Standard Penetratior ...... 3 blows/ft. |

The consistency of the deposit may be described as
.’ ranging from very soft to firm and, generally, can be described
as "soft",

ccnt‘dﬂ /"* LI Y
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5. C£UBSCIL CONDITIONS: (cont'd.) ...

£.3) Clavey Silt:

This deposit was found underlying the stratum of organic
silt-clay. The materizl consists of a grey-brown clayey silt and
was observed in all boreholes. The thickness of the stratum varies
from 1 ft. in B.H. #1 tu 10 ft. in B.H. #2.

‘The physical properties of this siratum are as follows:

Liquid Li%it LA R I Y 28.29? - 32.{}“17
Plastic Limit ............ 16.29 - 18,97
Moisture Content .......... 19.94 - 29.,2¢9

Bﬁlk D%nSity L N 123 poc:f- - 131 p-c.f.
‘Field vanes LR R BN N BY B B N NPy 320 p.s‘f. - > 2000 p's'f.
Unconfined Compression .. €33 p.s.f. - 1100 p.s.f.

standard Perietration .... 1C - 19 blows/ft.

The consistency of the deposit may be described as soft

to very stiff.

S.4) 8ilt to Sandy Silt:

This stratum was found in B.H. #1 only, immediately
following the thin layer of clayey silt. The thickness of the
layer was 10 ft., and the material ranged from silt to sandy silt,
Standard Penetration values in the stratum were 15 and 24 blows
per foot, indicating a compact relative density.

©.5) Glacial Till (Sandv Silt with Gravel to Clavev Silt
with fand and Gravel):

A stratum of glacial till extends immediately below the
deposit of clayey silt in all the boreholes except B.H, #1, where

it follows the stratum of silt to sandy silt. The lower boundary

cont'd., /% ...



L/

T

£, SUBSQIL CUNDITICNS: (cont'd.) ...

£,5) Glacial Till (Sandy Silt with Gravel to Clavey Silt
with Sand ard Cravell: {cont'd.)

» e

of the till deposit was not determined, but the stratum extends
at least 32 ft. below the water level. In boreholes 1, %, 9 and
11, the rlacial till consists of a heterogeneous mixture of silt,
sand and gravel, while in toreholes 3 and 8, it consists of
clayey silt with sand aﬁd some gravel. "
Atterberg test results for the clayey silt with sand

ané gravel {(glacial 1iil) are as follows:

Liquid Limit .......... 25¢ - 337
plasti% Limit eoesvresrone 15% - 21?
Moisture Content ....... 199 - 274

Standard Penetration Test results in the sandy silt

‘- portion range from 8 blows/ft. to 100 blows/é", and in the clayey

silt portion from 17 to L2 blows/ft.

€. CCONCLUSTONS:

==

It is proposed to utilize the site area as a dumping

groundéd for surplus fill material, Since the area is adjacent

to the main channel of the 01d Welland Canal, it was felt that
there was some danger of the future dumped material causing base
failurés in the channel bottom with consequent famage to the canal
waterway.

The investigation has chown that subsoil in the area
at present covered by water, consists of deposits of very'sofi

organic clay-silt, soft to stiff clayey~silt and glacial till,

®

cont'd, /¢ ...
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€. CUNCLUCTCNS: (cont'd.) ...

while at the dry land locations., subscil consists of glacial till.
In view of the above facts, it is believed that the {ill
~may be placed on the present river banks without danger of base
failure since the subscil here consists of glacial till. When the
future Till is dumped in the area covered by water, however, |
failures will take place in the form of displacement of the soft
organic soil and shallow base failures of the underlying clayey-
Sllu material. Since the houndary of the proposed dump area is
for the most part, several hundred feet away from the main channel,
the aforé«mentimne& failures should have no effect on the main
channel. ’it would be, of course, most adventaeceous to commence
yénmping operaticns at the locations which are farthest avay frnn

'tha main channel edge,

3otk
———

The field work, performed fpril 30 to May &, 19€L,

“;itagethp“ with the preparation of this report, was underuaken by
‘ ¥r R. Magi, Project Foundation Fngineer, under the general
supervision of Mr. M. Dévata, Senior Foundation Engineer, who

alsc reviewed this report.

Ecuipment was owned and operated by Dominion Soil

Investiga=icn Lté. of Toronto.

July 1%éL
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DEPARTMENT  OF HIGNWAYS < ONTARIO
MATERIALS 8 RESCARCH DIVISION

RECORD

OF BOREHOLE NO.1

FOUNDATION SECTIO

Jo8 _ Ol=F=32 LOCATION ___See prawimz ORIGINATED BY _.fielle
w.p._L148-63 BORING DATE ..Aprs 30, 1964, COMPILED BY R M:
DATUM ..260,1 BOREHOLE Typg _ Washboring & Cone Penetration. CHECKED BY MeDe
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUIC LIMIT Wi
l W BLowg /FOOT PLASTIC LIMIT wp <
5 8| 2 204 60 40 190 WATER CONTENT ~——m W ¥ -
' g = W | & & [SHEAR STRENGTH P.S.F. ' wp w wi 38
CpELEY. DESCRIPTION gl @) & | a| s | f Field Vene R T | REMARK
OEPTH | 2| = | 8| @ | O Unconf. Comp. Test WATER CONTENT 9 b .
260.1] Groundlevel S a| w 500 1000 1500 2000 2500 BOER G TEN o pdel
0 | Org. silt-clay. 1543 S
Lo Gl
=] 1(ss |- - . 4.18% Or,
= +
’ ~: I
R5L.1 | Soft to firm. ~ K
] . ; i 2 [T [P |2 0+ - 126
10 Silt to sandy .
silt. | SN -, g
L 185 |15
5 (TWw | P
Compact. 24,0
Glacial till (silt, 10°.]g lss 1
zand and gravel). ' el i \\ i
. D \
. ~()
.
- . 230
-1 228.6] Very dense. ol 8 |85 {100 o
| 31.5] End of borehole. 6"




TDEPARTMENT OF HIGHWAYS = ONTARIO . X R e
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. =2 FOUNDATION -SEGTION

JoB _bh-F-32 LOCATION See Drawing ORIGINATED BY RoM, S

w.p. _148-03 BORING DATE May 4, 196/, COMPILED BY Rl

DATUM...258:8 BOREHOLE Type . Cone Penetration & Vane Tests CHECKED BY oD

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT  memimmece WL
—{ w | BLOWS/FOOT PLASTIC LIMIT e WP ,
5 gl 2 20 40 60 80 1p0 WATER CONTENT ——W %
k d = 21 & [SHEAR STRENGTH P.S.F. wp " 38 ,
FELEV. DESCRIPTION clel 8] al s Field Vane " | @& remaRks
| oEPTH MNIELEE: g + WATER CONTENT % ; :
5 - Z c - . e T o
bsg.8 | waterlevel .m A ud 500 1000 1500 2000 2500 P.C.F
0 | vater =-
56.8 | Groundlevel
L
+
250
t
240 +
\ -+

1230.6 B
1 28,2| End of borehole, 230




DEPARTMENT OF HIGHWAYS ~ ONTARIG
MATERIALS 8 RESEARCH DIVISION RECORD OF BOREHOLE NO. 3 FOUNDATION SECTION |
368 bh=F=32 . tocarion _See Drawing ORIGINATED BY __Halls : ;
w.p. _1h8-63 BORING DATE _Hay 4, 196k, COMPILED BY R M, "
DATUM_.258.8 BOREHOLE TYPE . Washboring & Cone Penetration, CHECKED BY . D,
S0iL PROFIL SAMPLES OYNAMIC PENETRATION RESISTANCE LIQUID LiMiT Wy
orue —| w |s8Lows/Foor PLASTIC LIMIT wp N
51 | S| g 0 &4 60 80 100 WATER CONTENT ———% .
&l &), | 5| & |SHEAR SIRENGTH ©.5.F. wp w vy 28 4
. {f 3 S S—
ELEV. DESCRIPTION gj@ioelaol o5 * ane = — ® Wl REMARKS |
DEPTH sl 3| F x| @ O Unconf. Comp. Test WALER CONTENT.Y X ‘
i = 9 . . o
8.8 | Waterlevel * & w 500 1000 1500 2000 2500 2 4 6 PG.F.
Ny Water =
p55.8 | Groundlevel
Org. silt-clay. ol
L .
~ Air [
ol | TW P Oven | +—i
= as0 |
-t
aont N 2.79%0rgts |
DI,5.8 | very soft to firm. 43 |88 (3 o 2o
13 |Clay silt. ? 4
- { o
24,1.8 | Soft to firm. ZLIBLR Ho— 126
17 | Glacial till (clayey KQ) e
silt with sand and >\§ 5 | 85 |18 240 [SaT)
gravel). N ‘
NN -
\ 6 | TW | P o
\ 7 |ss |18
\ °
1232.3 | Very stiff to hard. ;\\ 8 | 55 |42 > Ho—
1736.5 | End of borehole. {

230




DEPARTMENT OF HIGHWAYS ~ ONTARIO 1, N
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 4 FOUNDATION SECTION

08 _64=F=32 LocATioN _See Drawing ORIGINATED BY . BeMe
w.p. _1lL8-63 BORING DATE . May 5, 1904, COMPILED BY HoMa ' -
DATUM 25827 BOREHOLE TYPE _Cone Penetration & Vane Tests CHECKED BY MaD.
SOIL PROFILE SAMPLES OYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
= w BLowg ({ FOOT Z - PLASTIC LIMIT wp S
5 gl 4 i 0 60 80 100 WATER CONTENT W ‘B
ELEV & &| | £| @ |SHEARSTRENGTH P.SF. wp o, W Y ,
» : . e e | g
SEPTH DESCRIPTION 21 2] ¢ el = 4 Field Vane Xg REMARKS
x|l 2 - o i 9
; el =4 9 o WATER CONTENT %
-258.7] VWaterlevel é’_ @ “ 500 1000 1300 2000 2500 P.C.F.
257.7! Water o
1
-.f.
+
250
_'...
+
240
>+
—
230 C
i :
223.7 : T —
35, | 'nd of borehole. .
1




§ DEPARTMENY OF HIGHWAYS - ONTARIO i T
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 5 FOUNDATION SECTION

JoB __6h=F=-32 LOCATION _S¢e Drawing ORIGINATED BY LBl
w.p._.148-63 BORING DATE __May 6, 1964, CcOMPILED BY . R.M. ‘
DATUM 258'? BOREHOLE TYPE Washboring & Cone Pensetratlion. CHECKED BY M. Do
L P DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w ;
SOIL PROFILE SAMPLES _| ., |Blows/Foor ; A LlQuiD LiMiT w;
5 sl 2 20 4 60 80 100 WATER CONTERNT -~ W i
Lerey g | & & [SHEAR S'll;R‘ENGTH P.5.F. wp w wy 32 ;
—_ DESCRIPTION cEl @ a ol 3 + Field Vane S e @ Wl REMARKS
DEPTH sl 2| z E O Unconf. Comp. Test WATER CONTENT % Xa ~
bss.7 |waterlevel al = 2| W 500 1000 1500 2000 2500 200N G TEN pbe
Water .
' B253,7 | Groundlevel
) X o
Org. silt-clay to 4 A
s A ; :
] 1w e 250 Alr |y o 4.60%0rg's
" Oven | - I
“by3.7 | very soft to soft. L - ALr 0 S |1.84%0rgts
15 | Clayey silt 7 3 |TW | P Oven |b— ; Rl
PiL.7 | Soft é -
17 . . \ g
1 Glacial till (silt, [lofh 1855 19 |, 4
sand and gravel). .
b
‘ol5 (85 | 8
0. , >
[ 0 ..
232.21 loose to v, dense 916 |58 |100
26,5 End of borehole. (6"
230




FOUNDATION

"RECORD OF BOREHOLE NO. 6

viunwe o

MATERIALS & RESEARCH DIVISION SECTION
Jop _6h=F=32 LocATION __See Drawing ORIGINATED BY . RaM:
w.p. 148-63 BORING DATE _May 6, 1964. COMPILED BY R M,
DATUM 258,71 BOREHOLE TYPE __Cone Penetration & Vane Tests CHECKED BY M. D
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOlL PROFLE SAMPLES BLOWS / FOOT FLASTIC LIMIT —— w
5104 200 L0 60 80 100 2
5 gl a ¥ \ : ) 1 WATER CONTENT ~— W ¥ b=
gl = | 9 | SHEAR STRENGTH P.8.F. wp w 46
JELEV. o w s . 23
e DESCRIPTION 18l elel 2 + Field Vane - 8| REMARKS
g il 21 + | 3 oy
el 2 S| 4 . WATER CONTENT %
2587 | uaterilevel - 2 590 1000 1200 2000 2500 p,?:/, F.
0 Water = -]
1255.7 | Groundlevel
3
+
250 +
+
..l._
#
240
230 \L
,227‘9 ——
30,8 End of borehole,




VEFAIITMGLING . WO Iunmmie — wmimn

27 End of borehole,

230

MATERIALS 8 RESEARGH DIVISION " RECORD OF BOREHOLE NO. 7 FOUNDATION SECTION |
Jop _bh-F=32 Location _See Drawing oriGINATED By . R.M.
Lw.op, 148-63 goRING DATE _May 6, 1964, cOMPILED BY _ Bells
DATUM_.258.7 BOREHOLE Tvpg _Cone Penetration & Vane Tests CHECKED BY ... MeDe
SOIL. PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W1,
reemd W | BLOWS 6F°T e PLASTIC LiMIT wp
5 5| 2 : 0 100 WATER CONTENT e W -
kv &| &, | £| ® jSHEAR STRENGTH F.SF. wp " wi 39 L
e DESGRIPTION 51282l o2 4 Field Vane "B | REMARKS
o ol 12 s . SR
ey 2 ..: ; WATER CONTENT % X
258., | Waterlevel @ @ W 500 1000 1300 2000 2500 ’ P.C.F.
o Water =]
255,7 i Groundlevel
3
250
240
: | —
231.7 D e e




DEPARTMERT OF RIGHWAYD = URTANIY pL
~ MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 8 FOUNDATION. SECTION -

: JoB 64~F=32 LOCATION See Drawj-’lé' ORIGINATED BY R.M.
w.p. 148-63 BORING DATE ..May €, 196k. COMPILED BY HoM.
DATUM 258,.8 BOR’EHOLE TYPE Washboring & Cone Penetration. CHECKED BY M. D,
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT s WY
= w BLOV’%/ FOGT 7 PLASTIC LIMIT = WP i
5 g | 4 ( I A WATER CONTENT ——W oy
ELEV @ g1, 1% O3 [SHEAR STRENGTH P.S.F. wp " wi 24 o
e DESCRIPTION 12 e el > Field Vane o ©§| REMARKS
DEPTH ’ zy 51 ¢ | 2 b O Unconf. Comp. Test WATER GONTENT. % X L
- z a ” 5 (-]
5.2 | waterlevel = | @ 500 1000 1500 2000 2500 BT ER GANTERD o0
[¥] hater %?%

256.8
2 Org. silt-clay.

250 +

ALY [RNSERS d
2 1 TW | P o Oven |———h 104 B.uk%
Org's

245,8 | Very soft
13 | Clayey silt.

30TW | P P, 79%

Org's :
\ >.I-
240

236.81 Stiff to v. sffiff.
22 Glacial till {(clayey
silt with sand and
gravel).

! 230

I NN NN NN R SRR
TN /
I

227.1{ Very stiff
31.7 End of borehole,




MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 9 FOUNDATION  SECTION | -

JoB Gh~F-32 LOCATION See Drawing ORIGINATED BY — BaMe
w.p. _148-63 BORING DATE ...May 7, 1964. COMPILED BY ___ R:M.
DATUM __258.7 BOREHOLE Typg _Washboring & Cone Penetration. CHECKED BY M.D.
SOIL. PROFILE SAMPLES OYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
et w BLow% FOOT z : PLASTIC LIMIT mmme WP
5 gl 4 : 40 60 80 100 WATER CONTENT ——W ¥ -
© 'SHEAR STRENGTH P.S.F. 2@ ‘
ELEV. i & § w | S| @ + P lane P w 2z i
poa DESCRIPTION = ol I N & 1 REMARKS - {
DEPTH g g r % i O Unconf. Comp, . 5’ I
. ol = 3 P , WATER CONTENT % e
1.258.8 Waterlevel hid 2 v 200 1000 1500 2000 2500 50 40 go P.C.F.
0 —
Water .-
j‘252‘7 Groundlevel
<6 Organic silt-clay. -2
N4
~
E . ~~
R48.7 | Firm A1 ™ | P o po—dly 12/,
Z \
Clayey silt ;7/ >+
/ 2 |ss |19 oy
% T ITTH 1 F T
L 185 119 S~ b
] \
240,7| Very stiff. 7 ‘,,f”/
18 2. 240
; Glacial till (sf;lt . 0
sand and gravel S N
ERCRE ol
. . \
0 T —
PR
‘o
a s

232.2| Dense to v. dense
| 26.5] End of borehole.

230




DEPARTMENT OF HIGHWAYS ~ ONTARIO

MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 10 FOUNDATION SECTION
- yoB BhnF-32 LocaTion Bee Drawing ORIGINATED 8Y R.M. i
w.p. Ju8=63 BORING DATE .May 7, 196k, COMPILED BY H. M.
pATUM.R58.7 BOREHOLE TYpE ..Cone Penetration & Vane Tests CHEGKED B8Y M.Ds
S$OiL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
. = | BLOWS /FOOT PLASTIC LIMIT o WP N
5 8| 2 20 KO 60 80 10 WATER CONTENT ~-me W x
. il w | & B [SHEAR STRENGTH P.5.F. wp w Wi ERA L
‘fé’m;‘%; DESCRIPTION AEIRE RN 4 Field Vane T ®E | REMARKS
[ - - a w _ :
] a ) , WATER CONTENT %
258.8| Waterlevel @ ? w 500 1000 1500 2000 2500 Pg F.
0 Water B
R56.7 "
2
+
+
250
4
+
+
24,0 \ +
\\\
1232.7 T —

26 End of borehole,

230




T o e vy RECORD OF BOREHOLE NO.

11 FOUNDATION SECTION

905 _6h-F=32 LOCATION —..3¢e Drawing ORIGINATED BY __ ReMe
w.p. 148-63 BORING DATE .May 7, 1964, COMPILED BY R.H, L
DATUM 258‘7 BOREHOLE TYPE Washboriniz, Cone Penetration. CHECKED BY MeDo
' DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT W
SOIL _PROFILE SAMPLES —{ . | BLOWS/FoOT PLASTIC LIMIT e W .
5 S 2 20 40 6p 89 lQO WATER CONTENT ——m % =
&l e & | 8 [SHEAR STRENGTH P.S.F. e, WL 292 i
ELEV. DESCRIPTION - R N I - Field Vane e o @ W1 REMARKS
> o . i :
DEPTH ;E g e g ‘ ﬁ O Unconf. GOﬁ:ﬁp. Test, . WATER CONTE%T LA b/ L
|l 256.8 | waterlevel b 2| W 500 1000 1506 2000 2500 20 L0 6D ol e
| Y B
‘ viater .-
256.7 ’
2 [Organic silt-clay. ,,,:
L
A
~
~ | o G
i jmle 2.795
s rg's
< + ;
ot N 250 =40 .73
'\’J"’ 2MW | P org's
A
o3 +
| p—it o
2“&.7 Very soft ; 3 TW P 3;61.:%
2 g's
" | Clayey silt. é i
/ L | TW| P D polemnoq 123
é +-
240.7| Firm / sl p o

240

18 Glacial ti11 (silt

O

sand and gravel) %6 | 55|13
.‘DV
-0
% 7 185 |42
234.0| Compact to dense Y \\M

24.7{ End of borehole.

230




i, MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 12 FOUNDATION SECTION
| so _64=F=32 ____ __ Locar:on _See drawing ORIGINATED BY ___ReM.
‘ i
L] w.e 148-63 — BORING DATE . HMay 8, 1904, COMPILED BY RaMe
DATUM 258,8 BOREHOLE TYPE Cone Penetration, Vane Testu. CHECKED BY M, De
T i DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy.
: SOIL PROFILE SAMPLES _!, | sLows /oot BLRSTIC LMIT wp N
5 S| 40 60 80 100 WATER CONTENT wemem W w b
‘ i sl Lk G | SHEAR STRENGTH P.S.F. wp w wi g‘g
N . e & |
: [%%_‘ DESCRIPTION -3 B o > + Field Vane & | REMARKS
' f 2 1 31 M WATER CONTENT % Y :
i g 9 2600 o
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25,5 End of borehole.
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE RUMBER OF BLOWS REGQUIRED TO ADVANCE A STANDARD SELIT SPOON SAMPLER

i2 INCHES INTO THE SUBSOIL, ODRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE DF 30 INGMES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 80 DEGREE CONE, FITTED

TC THE ERD OF DRILL RODS, 12 {NCHES LITO THE SUBSOIL, THE DRIVING ENERAY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

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

CONSISTENCY ‘N BLOWS/FT. ¢ LB./SQ FT DENSENESS 'N' BLOWS/ FT.
VERY SOFT O - 2 c - 250 VERY LOOSE o -4
SOFT 2 - 4 250 - 500 L.00SE 4 - 10
FiRM 4 - 500 - 1000 COMPACT 19 - 30
STIFF 8 - i5 100 - 2000 DENSE 30 - 30
VERY STHF 15 - 30 2000 - 4000 VERY DENSE 1+
HARD > 30 > 4000

TYPE OF SAMPLE

5.8 SPLIT SPOON T.W.  THINWALL OPEN
W.S WASHED SAMPLE TP THINWALL PISTON
3.8 SCRAPER BUCKET SAMPLE 0.3, OESTERBERG SAMPLE
AS. AUGER SAMPLE Fs FOW SAMPLE

cs CHUNK SAMPLE R.C. ROCK CORE

S.T SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qe UNCONFINED COMPRESSION L.V LABORATORY VANE
@ UNDRAINED TRIAXIAL FV.  FIELD VANE
Qer  CONSOUIDATED UNDRAINED TRIAXIAL c CONSOUIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY



ABEREVIATIONS USED IN THIS REPORT

SOIL PROPERTIES CENERAL
rd UNIT WEIGHT OF SCIL {BULK DENSITY) T =3-1416
e UHIT WEIGHT OF SOLID PARTICLES e BASE OF NATURAL LOGARITHMS 2.7i83
T UKIT WEIGHT OF WATER l0g, 0 orR iIn g NATURAL LOGARITHM OF ¢
Fe UNIT DRY WEIGHT OF SOIL {DRY BENSITY) 10gwa OR 10g @ LOGARITHM OF 0 TO BASE 10
]
¥ UNIT WEIGHT OF SUBMERGED SOIL t TIME
¥, RATH T
G SPECIFIC GRAVITY OF SOLID PARTICLES G » —% g ACCELERATION DUE TO GRAVITY
w v VOLUME
e VOID RATIO W WEIGHT
n POROSITY M MOMENT
w WATER CONTENT F FACTOR OF SAFETY
g, DEGREE OF SATURATION
W LIQUID LIMIT
- STRESS AND STRAIN
¥ FLASTIC LIWIT
I PLASTICITY INDEX u PORE PRESSURE
s SHRINKAGE LMY o NORMAL STRESS
R W~ Wp ¢ MORMAL EFFECTIVE STRESS (O IS ALSO USED )
e LIQUIDITY INDEX =
P T SHEAR STRESS
o - W € LINEAR STRAIN
le  CONSISTENCY IMDEX = —k %
ip ¥ SHEAR STRAIN
Bmey  YOID RATIO N LOOSEST STATE v POISSON'S RATIO { Ji IS ALSO USED)
@min  ¥OID RATIO iN DENSEST STATE E MODULUS OF LINEAR ot ORMATION {YGUNGS MODULUS }
N & max — © G MODULUS OF Shu’F DEFORMATION
i DENSITY INDEX s —tii—
" €mon ~ Cmin K MODULUS OF COMPRESSIBILITY
“ RELATIVE DENSITY D, 15 ALSO USED N COEFFICIENT OF ViSCOSITY
h HYDRAULIC HEAD DR POTENTIAL
RATE OF DISCHARGE
9 g EARTH PRESSURE
¥ VELOCITY OF FilW
i HYDRAULIC GRADIENT d DISTANCE FROM TOF OF WALL TO POINT OF APPLICATION
K COEFFICIENT OF PERMEABILITY OF PRESSURE
i SEEPAGE FORCE PER UNIT VOLUME 3 AHSLE OF WALL FRICTION
- e K DIMENSIONLESS COEFFICIENT TO BE USED WiTH VARICUS
My COEFFICIENT OF VOLUME CHANGE = EDIY: SUFFIXES iN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS
Cy COEFFICIENT OF CONSOLIDATION
Ka COEFFICIENT OF EARTH PRESSURE AT REST
Ce  COMPRESSION INDEX = ——S8
Al0gw O
FOUNDATIONS
Te TIME FACTOR = c{;’f { d, DRAIHAGE PATH ) i
. B BREADTH OF FOUNDATION
i DEGREE OF CONSOLIDATION
L LERGTH OF FOURDATION
Te SHEAR STRENGTH
. o DEPTH OF FOUNDATION BENEATH GROUND
c EFFECTIVE COHESION
- N DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
INTERCEPT IN TERMS OF
\ EFFECTIVE STRESS TO SPECIFIC GRAVITY. DESTH AND COHESION ETC. IN THE
- Fed] k= - .
$ EFFECTIVE ANSLE GF A . FORMULS FCR BEARING CAPACITY
SHEARING RESISTANCE, | 7;=¢ + 0 ton §
OR FRICTION _ Ks MODULUS OF SUJGRADE REACTION
Cy APPARENT COMESION )
IN TERMS OF
by APPARENT ANGLE OF TOTAL STRESS SLOPES
SHEARING RESISTANCE, an ¢ e
. Te = Cy+ F IQN
OR FRICTH £°Cy
on -~ H VERTICAL HEIGHT OF SLOPE
23 {T OF FRICT
[ COEFFICIENT OF FRICTION ) DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
S; SENSITIVITY

A ANGLE OF SLOPE TO HORIZONTAL




TRE HYDRO-ELECTRIC POWER COMNISSION OF DNTAIG
S50 UNIVEASITY AVERUL. TORDNTE L. CARAGS

TELRFNONL - 288 STRY

Jamary 9, 1964

Mr. R, G. Burnfield, P.Eng., " 'O B, Johnston
Regional Punctional . fydraniic

Plarming Eﬁgimar, Generation Bngineer
Functional Plamning Divisian, ‘

Centiral Region ' -
Depa-tment of Highways,
'DOWNSVIEW, Ontario.

Ve hn boi:od tmutiv roposal for
the disposel #f surplus ut in Twel e Creek as
outlinaa in Mr letter of Mar 13, 1963.

Y We can ses im o'hjum :; %13053:07? your

| propo o dispase of approximste » « 75,00C

| ouble yurds of material provided the Departaent supply us

I with w!‘om%w on 301]1 oconditions over the area under
i considsratiom, which womm would waat to reviev
: before your dizpossl ts are made. We
would expect the disposal epare to ¢ earried out in

sccordance with sound im practios snd the area,

as showm outlined on the :twﬁ potogreph, left suits

ably graded and sloped for drainage.

As the fill would ensToach cn sdjscent privete
property, arraagmment with the owners for this und for
right of aceess would have to be arranged.

¥e would «tinamu, alsc, that the D&vpnrtmen"
3ava the Commiericr narm.iess from any claims arisz?: > cu
-3¢ é.m disposal operation.

Yours truly,

DEFELTS IN NEGATIVE DUE TO

CONDITION OF ORIGINAL DOCUMENT

‘ Bydraulic Q«‘tian Enginw:



MEMDORANDUM

TS: %s Tc KQ?i@kx

Frow: R,G. Burnfield,;
Regional Soils Engr., Begionsl Functional Planning Engr,
Central Reglon,
Downsview,
. Dave: F ; SRk .
Attn: Mr, P, Weber T gbruary 20th., 1964,
Sur Fue Rer. in reEPLY TO
SusuecT: . P, 148-63, Q.E.¥W. & Ontaric

Street Interchange; City of
St. Catharines, D.M, L0381,
Hamilton District #4.

Furtber to ocur recent televhone conversations
please find attached one additional print of our 100" plan indicating
the proposed design for this intersection and a letter copy received
from the Hydro relative to the suggested disposal area for ths

sxpected surplus material,

, I have shaded in red the area where the
disposal would take place and you: commentis on this area and the |
i Hydro's letter would be appreciated at your c¢onvenience, i

The actual amount of material to be disposed
of will not be known until Mr. Celmins pre-enginenrs this W.F, but it
is now anticipated that some 75000 C.T, will be wuste,

I w

ould alsc appreciate your comments on the
goils conditions for this W.P. apd your letter of approval and/er
commants On our proposals,
> e .
q —) Vi ;
o : N etemey ST \
o nm;Z;Z;
U » ) ;
o For: R.G. Burrnfield, |
RGB/RD/rug L : Regional Functional Planning Bugr. |
Attach, ; |
t.ts H, Gresnland S 5
G, Colmins T e J
4, Crowley T T )
File




MEMORANDO™M

’m ¥r, A, Stermac,
Prineipal Foundations Engr.

Frosm: T.Jd. Hovizh.

Dare:  February 28th, 1064.

Oua Fue Ber. In mePLy O

®

Sussect: “T.P.ALLE-63, QT & Ontaric St. Interchange,
- 9St, Jatherines -

I am Torwarding to vou a drawing and pertinent corres-
pondence relating to a request to carry sut a foundation investi-
gation in the area intended as & dump for surplus earth material,
You will note that Hydro requests a report on soils conditions
before they will approve of the scheme,

The area shaded in in red is tha section in question,
The top of the bank is about 50'/ abeve the water level of the
old Canal. Access to the flat area where the borings would be
required would be down the slope bv winch. The site of the

‘l’ borings is marshy and not frozen over so that the use of a raft
would appear to be imperative.

I have very recently visited the site and could brief
one of your men on the conditions.

)

TIK/hl /7.J. Kovich,
CeCe Ted. Kovich, Reg Yaterials Engineer.
Files. 4

]
®



Hr. R, G. Burnfield, Foundation Secticn,
Regional Functional Plamning Engr. Haterials & Research Div.,

Room 107, Lab. Bldg.
dttpn: My, A, Draycott

Harch 3, 1064

W.P. 148-63, ¢.BE.W. & Cntaric St, Eﬁterchange,
St Catharines, Dist. b,

Mr, T. §. EXovich, Hegional Materials Zngineer, has
forwarded to us a copy of your meme to hiz, dated February
20, 1964, concerning the above subject. Attaeched, was also
& copy of the letter by the Hydrc Elsctrie Power Co.mission
of Untarioc, dated January 9, 1964,

It is our opiniorn that due to the adverse present
weather conditions, the investigation of the proposed dump
area should be postponed uniil the weather improves. The
predominant part of the imvestigation will have to be carried
ocut from a raft and the maneuvering of the raft im shal’ow
water thet is partly frogen and on marshy land that is gsnow-
covered; is extremely 4iffienlt and time consuming. We propose
%o ecarry cut the investigation as socn as possible apd will

W o, o

forward to you all the pertirent fipdings and informetion,
Should we not hear from you on this matter any further,

¥s will assume that you are in agreement with our thiaking and
our propesed tiaminmg of tue investigation,

e
FAS IS 4R

/*"‘»

Linrrigee.

s

AGS /MdeF

Rk

, A. G, Stermae,
PRIRCIPAL FUUNDATION RECINEER

"Eij

eer Mr, T, J. Xovich

Fourdations Office
Gan. Flles



W Le
Gpaant AU
Y

o, U L. Johnston,
;f:fjamxmv oneration
Hyure Dlectric Power Uommlesion,
80 Marrvay dtrect,

iorente, Ontario,

%”“3: T .}eﬁn &%@“Mﬁ iw 1'3 e a»u:? )% /?33"”’3‘;"’& ﬁwim £ ‘q, » i
intsyurction, City of 54, Catharines, L.k, 3081,
Hamilton, Cistrict i4,

®

Loear Sir

Pleage pefor to your letter of January @, 1064 adoressed to My, &,
G. Durnfield, Reglonal Functional Planniag ingloeer, . JH.U,, anc ting
to the poasible cispgosal of surplus materials into the 12 mile eroei gt 5o,
Catharines,

Since receipt of your letler, & cetailed foumaation lavestigation of the
subsoil convitions at the gite in question sas been carrico oul by the Materials
ana Research Livision of the D epartment of Higheays - Untario, and one copy
of their fincings in roport form is attacheu Ior your information,

The actual amount of mwzwm to be dispogec of nas aol been w
1o date, but will be egtabdisned by our 1 ogional Hoad & esign Olice curing ©
Pre-ioginecring ane Contract x*x“ -paration of this Jork Project.

g

e OTELATRLE S O B e A



e

o on e

roval of this propesal ba
sase forwerd same to Mr, G,
3$§ﬁ m,xi%iiﬁﬁ " Lionpoeicw .

Four further commenls an/ m‘ é%iai?f-
axi' ched golls report is reguested, }% Fe |
#£. Bunter, 8r. Prol. =

2ir g

T 2

Tours very iruly,

Fors
i Plannin

5 g senlan:
G, K‘ ‘;g:&ni{m \‘/j
;f’%. ﬁt%ﬁ";hac' R

A,
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