


>
-t

e - R
DEPARTMENT OF HIGHWAYS ONTARIO

MEMORAMDUM

From: Foundation Section,
¥aterials & Testing Div.,
Room 107, Lab. Bldg.

ittn: Mr. F. I, Hewson, Dare: July 23, 1964
Consultant Lisison Engr.

QOur FiLe Rer. in REPLY TO

SusJECT:

T IRVESTIGATICH RE T BY:
Varnock Hersey Soil Inves*® ations Lid.
or Pauawﬁan wau‘onal Rai’ 3, Toronto.

yztarlo, Miic .
{(D.E.C. District No. 2)

The report of the fourdation investigation at the
above site, submitted by Warnock Hersey Scil Investigations Ltd.

has been reviewved.

The Consultant has sugegested psing piles for the

=

foundation of the structure. However, the approach used by the

m

nsultant to arrive at this recommendation is rather unconventional
and conservative. It is our opinion that spread footings may be
tnsed with a design load of 3 T.5.F. at the proposed elevation
of 945.0.
7o believe that the foregoing comments will provide

the informaiion required. Should there be any queries in connectio

with thiz project, please feel free to contact our [ffice.

KYL /13 oF s, of stermac,
co: Foundations Gffice PRTJCIPAL FGUNDATION ENGINZER
- A G - e L5 S5
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5011. BORINGS AND SAMPLING - LABORATORY AND FIELD TESTING - LOAD BEARING TESTS « PILE LOADING TESTS - ROCK AND

@ o fé/&ﬁ?’

WARNOCK HERSEY SOIL INVESTIGATIONS LTD.

250 MADISON AVENUE, TORONTO 7, ONT. WA, 49691
Seblpmi,3
Feburary 28, 196;.

Ganadisn Eabiopal Reilvays,
151 Front Strest West,
Toronto 1, Onterioe.

ASn: }7 < E. J. Hapier
£9 @8y .

Dear Sirs:

Znclosed is our report on the soil investigation
recently conducted for the proposed recomstruction of the

Highway No. 53 Subway near Basin woed, Oniteric, Mile 44.9, Dundas
Sub-Division. (Your Pile Ho. 1640-206).

We belisve this report to be coxplete but should you

have any queries ragarding ivs conbent opr interpratation, plesse

contect the undersigmed.

Yours traly,

WARROCK HERSEY SOTL INVESTIGATIONS ATD

S~ - -
- lawrance, P, Bng.,

E«ianager,

PBL/eb

COMPLETE FOUNDATYION AND SUBGRADE INVESTIBATlONS
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These test holes were advanced by the wash boring précedurs
and standard split spoon samples were taken shead of the BX
8ize pips wsed to case the holes. For esch split spson

sample, ths psnetratiom blows to drive the garpler one foot

were racoxdsd. Ths eneréy of each blov was 4200 imah-pound~
obtained by a 140 pound hemmes falling & distence of 30 inches.
Tuese penstration blowe ( ¥ value )} in sand sné finer grainsd
30ils provide an omplricsl means of detaraining the strength,
density and bearing value of the soil. A1l sanples wera
raturnad o our lsboratory for oxaminstion and elassifiecation.
Hater levels wers weasursd at the completion of the driiling
snd 2% intarvels of time theoreafter. The finsl static vater
lovels were determined by bailing the test hole dry and
recording the depth to uatapr whon the equilibricn wes reachad,
Theas dupths and elevaticns are indicstsd on the enclesed bore-
logas for Test Woles No. 1, 2, snd AA.
A1l four {4) test boles showed a surface layer of siyed
orgenic i1l ranging in thicknses fiom L %o 2 feet. Below
this is & usdium to demse slseial £ill, vhich agsin charges
%o a less derge vory wet ssnd. This fine sand layer was
enenuntersd at the folloving slovationss -

Bere Hole Koo 1 Elevatior 952.6

Boxe Hole Ho, 2 Elevation 935.1

Bore Hols Bo. 3 Blovation 936.4

Bors ¥ole Ko, AR Tﬂavstion&(.é.,s

Continued. ..
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Below this szand atratum, which renged in
fGont.

depth from 7 to 27
fest, the s0il chengad buck to a madium doense glecial %111
with sevaral bhick sand layers,

A deteiled deseription of a1l of the 001l types ermcomniered

with ths sicvaiion of atrata chepges are showm on the

snclozed borlogs at ihe end of this report,

BATEY. CONDITINES

A1l sempley Bolow the 1

2 to 15 fool depth were very poist
w0 weh, In psréiculzz, the gtrstum of gend o eauntoras

showed 8 very high water contant.

Tha shetic vater lzvels vere recorded st the

f21loving
depths below ground surfece and elevations: -
. Depth Bolow
Bore ¥ols Groung Snrface Elavation
i 153 - 0% 950.1
2 14% ~ 0" 949.1
4 127 . ¢m 948.5

Thase water levels are chowa on the borslogs enclosed
&t tha end of this repert.
COBCLUSIONS
&

RECOMMEUTDATIONS

1. The Pollowing table gives ihe theoretical allsweble boaring

velnes for gpragd foolings at vsrious depths below the

ground surface at the voreholes:

Continuad,,,
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Swblmis
SORCLASIOS These tabuleied values &is besed on the 3latiomship of
& .
aacommnﬂzez;s stendard penstration dlows and bearing valuaa of the soil.
{ Cont. .

They ireluds a fastor of eafety with regard o sirength of
3.0 and 2 mawionm setblewent of one (1) imch.
Hots: ¥hen using the above bemring velues for Jdesign
purposes, the smellest value rust bs chosen from the tabls
ior & distence of 1 1/2 times the footing width below the
bazs of the footing. Since we understand the desired fooling
2levation for this recomstruction is approximately 9{530 feet,
the following exemple has been worked out $o illustrate the
thovs note -
‘emple:

- Bore Hole No. l{worst comdition).

- Footing Width - 10 feety -~ Footing depth-Elavation 945.0

- Allcwable boaring velus is only 1,02 tons per

square foot at 15 feet belew the footing.
2. Tz get the preferred allovable bearing valus of 3.0 tens per

3%iars tont, it would be neceseary to found normel spread

toning st or balow 40 foot depth,

A
y

If fo3ting bess 15 bo be founded about Tlevation 945,0, 1t
wili Y3 nacessary to uss & pile foundation. A displecement
ty)s pls such as rveinforced concrste would probably ot
perebriis more than 15 %0 20 feei below Tlevation 945.0.

Qontinned. ..
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Balhmis
CONCLUSIOKS Thie would also dersify considersbly the lnoser sand stratus.
&

gmowgm%g}_:g_zg & steel *H® pile designed for skin friation plus end besring

Gont. would probobly not peneirate more then 20 to 25 feot balow
Elevation 245.0.

4. Some water deepage iz %o be orpected throngh the sand stratum
when the excavabion is cerried below the water table ag 12
o 14 foot depth,

5. Excavations through the cchesive ti11l materisl will Stand with
vertical sidss for 10 feet or more, but all sxcavabions Shrongh
the vet sand stratun will reguira adequate shoring and bracing.

STHEARY The sub-zoil 2t this site jurt bolow the preferred footing

lovel, Eievabion 945.0, consists of 2 fine sand which is
insdeguate for supporting the reguired bridge loadings on normal
apread foctings, We foel thet 14 is recessary to use 2 pile
typal foundation consisting of quite short steasl or concrete
plles fo support the sbructurs.

| Respectfally submitied,

&

WARNOCK HYRSTY_S0T PIGATIONS ATh.

» Lavrenve, P. Bog.,
Yanager.

Report by -
R, B, Flaaming.
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Warnock Hersey Soil Investigations Lid

Casing BX Diameter 2 3/8"
Casing Hammer 350 lbs. Wt.
Sample Hammer 140 1bs, Wt. 3o

&

Office Report Of Soil Exploration

ClientCanadian National

Rallways.
Highway #53 Subway near Eas
Ontario, Mile 44.9 Dundas S

WQO
.

Order Number Swgg4e4s
dBorehole Number 1

Date Feb. 16 & 17, 1964,

SAMPLE CONDITION & TYPE
Split Spoo
C?\uni poon

Drive Footvalve
Thinwalled Open
Washed Sample

S§ -
cs -

Disturbed DO -
. DF -
Cood 10 -
Lost WS -

RC -

(3]

wpoppCczT<

ABBREVIATIONS

Insitu Vane Shear Test
Mechanical Analysis
Unconfined Compression
Triaxial Consclidated Quick
Triaxial Quick

Trioxial Slow

- Unit Weight
K - Permeability
C -~ Consolidation
CA - Casing
WL - Water Level in Cosing
WT - Water Table in Soil

SOIL PROFILE

SRR STRERXEDR

WARKBOCSRAT RRKK T SAMPLES

[}
3 g_xﬂ?xmxm%% ;
5 PENETRATION TESTS S |Depth
Elevn. . 2| . € % | Eleconx
Bepth Description o E‘-E standard energy 4200 in. |b. A%bopotx odedx 2 5 5 X -
*g 2 blows/foot of penetration Ty £ g Recvry.
2ok 1 S|=|Z|&
Feet . feet
[ 1965.1 . u
964.1 Organic Fill : il
Brown silty and * B HHiH ssi1 {14} 2«3
clayey glacial tillj; | ] : i;
— medium densej it ss|2 |25 | 5e6 B
moists
$5|3 |23 7-8
medium cohesion,
L HiH 1 S5 14 |33 |1C~-11
| il
9526 fig seerssh: SS |5 |43 [12-13
- i it {
50. L1 |
| |990.1 Grey very fine sandj i T 85 |6 |27 |15-16
medium densej [ ;i | 1 %
H { : HETH
wet s “{ 4 ] !f u
§ H . "
B cohesionless. 4 1 TR
! il 1 SS |7 j21 (20«21
i
Tl i
HHH) " :
Hiinlih 'l i
» ; HiL, it .
i f??llf ‘;! 155 (8 117 | 25«26
HHIEH N P
L %
i
i I ,
— " i 7]
il 158 19 |39 [30~31
it
" "
~-9 4 -
i il SS {10 | 41| 35=36
A;l T
926.1 i i ?}"W.,m
- Grey silty glacial I Zks |11 |86 40_40.;52
tillj very denses f
113 8%
wets slight 411
i )
| ; -
cohesion. [ Y ssh2 150 45-46
ke
4,‘3‘
(Layer of sand at HiH T H
49 = 50 feet,) Jeiiie ss| 13| 59 50-51
Crey silty glacial
tiil: very denses
wets slight i i
- cohesion. /'W f
e |
g
Ay
] é@
End of Hole, i
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Warnock Hersey Soil Investigations Lid H Office Report Of Soil Exploration }
Casin BX Diomater 2 3/8" Elevn. 963.07 w ClientCanadian National Order Number S-64-4%
9 : Rallwayss orehole Number 2
Cosing Hommer 2350 1bs. Wr. o4 Drop = MWghway 453 Subway near Eastwo
Sample Hommer 140 lbs. Wt. 30" Drop Ongario. Mle 44,6 Dundas S/D. te Feb, 13,14 & 15, 1964,
SAMPLE CONDITION & TYPE ABBREVIATIONS
§S - Split Spoon
CS - Chunk V = Insitu Vane Shear Test - Unit Weight
Disturbed DO - Drive Open M - Mechanica! Analysis K - Permeability
Good DF - Drive Footvalve U - Unconfined Compression C - Consolidation
TO - Thinwalled Open Qc - Triaxial Consolidated Quick CA - Casing
Lost WS - Washed Sample Q - Triaxiol Quick WL - Water Level in Casing
RC - Rock Core 3 - Triaxial Slow WT - Water Table in Soil
SO!IL PROFILE SEARCETRENICIO RHXXERATEVTEINTK q SAMPLES
2 ook x MX X SRR AEX © b o
0 I 1 I g
Elevn. 5 | PENETRATION TESTS . 2| pepth
Gageitx Description a. § standard energy 4200 in. Ib. heopadx ko 2 = 3 Flaxax
‘g Qa blows/foot of penetration g g €% Recvry.
Feet Feet ) Faet
963.1 — 0 , : ]
TR
Black organic matter. |.:j i i ; i x 1
960.1 5’% 3' i st Hi ss|1 {8 ] 2-3
N thtin : ! 1!
d .‘L‘M : { 1
- Brown clayey silt \H\ 5 ! -
\ 7485 (2 |28 | 5«6
medium stiffj i , H i 33t .
\\ it sS |3 |26 | 78
moists \;
» medium cohesion. N 10 L ! n
‘ i j ss |4 [28 [10-11
N il | j
\?\ % o il : %41 ss {5 |30 [12-13
949.1 L 140 | z il
948.1 ) N 15 : i e b —
4 i ! f $S |6 [36 |15-16
@ il :
Grey clayey glacial / ! i ;?; ! I
i il |
till; medium stiff il i dhp :
1 Do) T L HiH it -
to stiffs moist; “! ! ;zf i t ; éi; i ss |7 |33 |20-21
. i Pt f
medium cohesions A/ HHHH I
q [ i
o * i i
- A ' EHI HEitEtE) -
:{Q/ ] R, Ss |8 |23 12526
4 i
Hijll 1!
935.1 23 28 il
Grey fine sand P ‘ }
— o 30 b . —
medium to denses e il SS |9 |48 |30~31
. § i
cohesionless., o % i q'” |
- ‘ 35 i : —]
; B 5 || 26] 35-36
925.1 T : ws [10] | 36-40
I L
] Grey sandy silt 4 Sk -
Y sandy siiHY p"/ ifd {1 ss (11 | 29| 40-41
glacial tilly / :
denses moistj N I f i
Vit N ] E -
- heston. i ik
medium cohesion 7} s b2l 33l 45-46
Boulder at 40'l0", S
/ O | 14 R
n i 20 ‘ }%L it Ui s 3 |49] 49-50
A I SRR
7 ' L 1’%%“. seiseatys :
’ ‘ + ! | 3‘ '!v gg{i :'V‘: ‘ y i +
5, i | it i
| | ! /‘/C: i ; frg:::. i R ity ISR it TN"M-L -
. : B T I R
A i Bt ey S 14 20| 55-56
o) HHETE A HECEEE T il i
‘ AR 1 7%
" ‘o T i S
L e
- ﬁ:‘ ! ;'X{I ; H I : I‘)”rf : =
v L i i Pl -
2021 end of Hole, 1<% il i NE L
;i'f'és ‘ 1 I I ]} {
| AR A |
Al i




Warnock Hersey Soil Investigations Lid Office Report Of Soil Exploration
Casing BX Diameter 2 3/8" Elevn. 961.86 q{';z%ggrsladian National Order Numberb Swbd4mds
Cosing Hammer 350 lbs. Wt. 24" Dmp Hiqhway 4s3 sUbWaY near Eastwo orehole Number 3A
Sample Hammer 140 1bs. Wt. 30"  Drop Ontario. Mile 44.9 Dundas S/D Date Feb, 18 & 19, 1964,
SAMPLE CONDITION & TYPE ABBREVIATIONS
$S - Spiit Spoon
CS - Chunk V - Insitu Vone Shear Test - Unit Weight
Disturbed DO - Drive Open M - Mechanical Analysis K - Permeability
7 DF - Drive Footvalve U - Unconfined Compression C - Consolidation
/] GCood
TO - Thinwalled Open Qc - Trioxial Consolidated Quick . CA - Casing
Lost WS - Washed Sample Q - Triaxial Quick WL - Water Leve! in Casing
RC - Rock Core S - Trioxial Slow WT - Water Table in Soi!
SOIL PROFILE EHK SOREDIOKNM YWHKXE RAZODFENX ﬂ SAMPLES
K oumsgexpc x X xark KRMX R 2000k o
0 1 I I 9
0%
Elavn 5| % PENETRATION TESTS . 5
Bt Description = | 8. standard energy 4200 in. Ib. Rlopcdx Haxkodx 0 53 Hlwxw.
LQ, 2 blows/foot of penetration Tl el = Recvry.
& o I I It 6 = ZD c§
Ecet Feet : Fagt
1961,9 T 5 — 1o 9 1
O¥ HHHHR [' r i i UL
Organic Fill ‘3 i i 4 W l ST
959.4 Zlatev LI i HEHL IS ss {1 | 8| 2-3
Brown silty and Vo L s
clayey glacial tillj ,f'/ 5 § h"f““-«nw ! .} E ili! i
dense to very denses|& sau AN Hy rHHHHH , ‘l,;(—-p —
- moist Y /'y il T "‘T::,i il il Wi <185 12 149 | 5u6
medium cohesion. K il "‘”’AT ! i
& i i ! §S |3 |37 | 7-8
g .
, | | d"'if“ ?f - { Hi H ]
{0519 2] o i hlthich il -
i f:u i;, --:“ i i } S 18§14 118 [10-11
Grey alayey glacial /‘ ‘ILH‘ 'i i [ ‘ L
till; zej Bl ;.i al Wiy 3 };r‘} WSS |5 (20 [12-13
medium dense; /li i U T L
very moistj /!"; sl : I it ) il i
- dium cohesion, . . ; T ‘
medium cohes / T “N | z l i i » T SS |6 118 [15«16
. Kot HEH Hitt
% NG | il )
L/ ] ”h 1 u, \‘. ’ AEERNS
P N | Rt
! A 20 | N i ‘ ik |
7 i i I IR R ss |7 |41 | 20-21
s { 12312 1229385200 2S :
’?»’ AT I |
b - .‘w'):' | I i i
% st M
- -'y"j % s 4 ¢ 1 e ed
93644 26" | , | il SS |8 [24 2526
Grey very flne sandj | SR IR 1 il i
medium dense; : i I : i
wets g Hill i : [
cohesionless. , He R Hie i
- ’ 30 EERRIREIISRAEERL IAREEISA il : -
I IRt 4 ss {9 |23 |30-31
92949 a2 i e
/o TH T i TJ, ?;! RS IS 3
: 5-’\:.:.;‘ LnpHny N
¥ F R AR R R R
Grey silty glactal q 3 ) R et : o 1
royy sttty dlectal (40 T R ss |10 38 |35-36
medium densej E/' { ' l Hi 1y i
very molsts ' £ TR
medium dense. / 3 Ai i g o
SA dif i e A
}""' " o 40 [' L );l 12832882 ;u + ( L) 11 N 1
i R i s 111 136 |40-41
}/ Hiil e R B it eesises
[REF {2020 aR024: 3 atess
] loy:‘\ { 8881 ' 44
" /6 H ! {”1 i | i
- asfiiLi L , e a1l et —
/ T sile "t SS 11227 |45-46
P i N it
} ¥ i : ba: (RS 4 114
B okl ‘ *, J : 1
v ¥ 1] it F ¥33 VHEH Fi- 11 } :
! P HaH T iss |13 e [s0-51
A 9 31 . T4 1 : Y REN N y
'Y 1
" 1
» /6 a5l i
‘ i Hi
% il | b
903,9 RO issitsissitay i it
* Grey medium t. coarse e * HHE
sand; wet; ’ i i il
N very dense. . 601'{ i ; e
) [ ;
900.9 End of Hole, | i
|




Warnock Hersey Soil Investigations Ltd ~ Office Report Of Soil Exploration
Casing BX Diameter 2 3/8"  Elevn. 960,53 (l:li;!{ﬂ(:anadian National  Order Number S-64-45
{4 Se
Cosing Homimer 350 lbs. Wt. 24" Drop Highway 4;53wg\y.xbway near l‘iastwoodgc;'ehole Number 4.
Sample Hammer 140 1bs. Wt. 30" Drop Ontario. Mile 44.9 Dundas S/D. te Feb. 20, 1964.
SAMPLE CONDITION & TYPE ABBREVIATIONS
SS - Split Spoon
s - CLunk V =~ Insitu Vane Shear Test - Unit Weight
Disturbed DO - Drive Open M - Mechanical Analysis K - Permeability
Good DF - Drive Footvalve U - Unconfined Compression C - Consolidation
TO - Thinwalled Open Qc - Triaxial Consolidated Quick CA - Casing
Lost WS - Washed Somple Q - Triaxial Quick WL - Water Level in Casing
RC - Rock Core S = Triaxial Slow WY - Water Table in Soil
SOIL PROFILE S KBARUSTREMIGRMNX WRATR RACIOXITENRT SAMPLES
2 mmxﬁxxukﬁuf¥ Yol o
1 I Iv]
O
Elavn. 5| % PENETRATION TESTS i 5 [pepth
Baprtbx Description - ﬁ-ﬁ standard energy 4200 in. lb. Ibopob #xxhodx 2 5 5 Eharex.
‘g 85 blows/foot of penetration D g £ y Recvry.
& I 1 I 6 - ZD 5
t t Feet
19605 0 g : { —
Organic Fill e T g
95845 Tganic TR Bafoe i It it |
H-HEHH : - SS| 1 8 2=3
Brown silty glacial Z/ Hi e H 4 i Hih
till; looses / SL 1 SR ‘ i ' ‘
= moist s i : innLhece ; - ]
slight cohesion, d L _-f” THI i H §S| 2 13| 5«6
953.5 ],K A R i LT
1 - H H SS| 3 |16] 7=-8
Grey silty & clayey /7/ \x ' :
glacial tillg }/ HI] T HiHH
| medium dense; 1 : L {L , cazt sl i, —
medium cohesion. ‘{ e i ' HiH ] M ' 11’ i
948.5 o 12 i } ?' HHEH L Ss|5 |27 1213
946.5 e/ 140 TH § it , ;
- ’ 15 - o B y 4 -
. TS ss| 6 |35 | 15-16
Grey fine to medium UL { ‘ L
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Department of Highways Ontario /ﬁk
Copy for the information of

Bridge Division,
Dovnsview, Ontario.
August 14, 1664,

Canadian Naticnal Rallways,
151 Front Street West,
Toeronto 1, Ontario,

Att.: Hr, J. Geroninmus

RE: Your Flle 1640206,
Gur W,p, 27-62,
CRR Subway Near Eastwood,
Hwy. #53 Dist, #2.

Dear 3ir:

Attached is a copy of the comments of our
Foundation Engineer on Warnock Hersey's report on
the scil investigation they conducted at this site.

Mr., Stermac would be happy to discuss this
further 1f you so desire,

Yours truly,

FiH:gz0 F. I, Hewson,
c.cs A, G, Stermac Consultant Liaison Engincer.
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hzs been reviewed.

The Consultani has suggested using piles for the
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Department of Highways Onfﬂ' .
Copy for the information of ’
Mr, A, Stermac, ‘ j > A %"&" «
Principal Foundation Eng. A i -
Room 107, Lab, Bldg. el Conanilzas
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Bridge Division,
Downsview, Ontario,
February 3, 1964.

Hr. W. E, Griffiths,
Rezional Chief Engineer,
Canadlian Kational Railways,
151 Front Strect, Room 868,
TORONTQ, Ontario. ;

C.N.R. Subway at Eastwoocd
Hwy. 53 District #2

Dear Sir:

The location of the above structure has been approved as on
%:me "A" shown on the attached Preliminary Print of the Bridge Site
lan,

The clearances we will require for the Highway are vertical
15'-3" and horizontal 38! (28! roadway) as measured normal to the
highway.

We understand from your Mr. Workman that before establishingz
the depth of deck, and hence the drainage and highway profiles, it
would be desirable to make & foundaticn soils investigation for
this site.

Please consider this your authority to arrange, a8 soon as
bracticable, for the Foundasiion Soils Investigation for the above
bridge.

We will be pleased to know, at your earliest convenience, the
depth of deck (bage of rail to soffit) you propose to use for the
design also as ¢o whether the present rail elevation must be main-
tained,

Yours truly,
GS/es @Scott,, P. Eng.
cc, J. Walter Bridge Location Enginseer.

¢e, S, McCombie
cc, A. Stermac
¢c. ¥. Kinnear
cc. C. Hansen

6¢. R. Fitzgibbon




