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Prnpnse& Crossing at Srookdale Avenue &
south Faisin River Diversion, Township
of Cornwall, upyrox. 2-1/2 ziles X, of

Cornwall, pistrict 9.
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INTEQODUCTION::

i subsoll invesiigatien has been carried out at s
structure location approximately 2-1/2 miles North of Cornwall
where Broockdale Avenue c¢rosses the proposed South Raisin River
Diversion, at approx. 1410 fi. South of the centre line of pro-
posed Hwy. 401, Line 'F', in the Twp. of Cornwall. This report
contains the field and laboratory findings as well as recommend-
ations for the foundation of the structure.

The borehole logs, summary of field and laboratory tests
and Drawing No, 60-F-3€ A showing the locatlons of the boreholes
as well as their subsoil profile, are included in this report
unéer sppendix 1.

DESCRIPTION OF THE SITE:

The site and its surrounding area are zitusted in water~
logged fields. The topography is, in general, level. South Raisin
fiver meanders at the Hwy. 401 crossing, Worth of the site. The
site was partially flooded in Spring thaw periods, At the time of
the Investigation, the fields at the site were covered with sSnow,
Srookdale Avenue is an wnpaved gravel road,

According to av. lable geological information, the site

ssociated with this investigation, con-
a ith accompanying cone tests ang
separate cone tests, was carried out during the reriod of the

oth and Sth of April, 1950. Ip addition, in-situ vane shear tesis

contid. /2 c..
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FIZLD & LABOHATORY WORE: (eont'd.) ...

€

eru carried out in sach of the sanpled toreholes. A continuous
Tlight zuger zdapted for soil sanpling, was used, Samples wers
ercverec at depths reqguired by means of 2" I.D. thin-walled
Jhelby tute saaplers, or a &" ©.D. split-barrelled spoon sampler.
The dimensions of this spoon sampler and the energy used im driving
it, conforz to the requirements of the Standard Penetration Test.
Imnediately upon recovery, samples were examined and identified

&% the site and wax-sezled or placed in aoisture-proof contairers
for transport to our laboratory.

v

Upon receipt in the laberatory, samples were visually
examined and identified. Triaxisl shear, as well as rantine index
tests were performed on selected rerresentative zamples,

SUERQIL CONDITIONS:

Underneath the frozen tepsoil, a thin layer of loose,
very fine silty sand was found to be underlain by an 18-£t, thick
layer of wery soft, bluish-grey marine cley, the upper 6 ft. of
which has been oxidized to its rresent brownish-grew colour.
Underneath the stratus of marine clay, 2 9-ft. thick layer of
soft matrix of marine clay mixed with sand and gravel, was en-
countered. This was, in turn, usderlain by a “'- &! thick laver
of dense glacial till of sand & gravel followed by bedreock.
Dedrock at the site was rot proven by coredrilling but, accord! g
to our previous boring data in the vieinity, bedrock is anticipated
tc be encountered at Elev. 161' + 3 £t. (cone penetration refusals
were met at Zlevations 1617 ~ 16%51),

In gereral, the soil types encountered, are as follows:-

~ontid., /3 ...



-3 -

SUBSOIL CONDITIONS: (contfd.) ...

1. Very Soft Eluish-Grey lMarine Clay:

Underneath the frozen torscil ané the thin layer of
loose very fine silt, this stratum of marine clay was encountered
in each of the sampled boreholes. The upper é £t, of the marine
clay has been subjected to oxidation and desiceation, resulting
in its present brownish-grey colour. Below the oxidized zone,

the colour is predominantly bluish-grey. Its thiekness is appr<
imately 18 ft.

The material contains approximately 46§ clay, Slﬁ‘silt,
and 3¢ fine sand. The average unit weight and moisture content
wee found to be 99 p.c.f. and 72%, respectively. The liquid and
plastic limits averaged 5%5% and 23.5%, respectively.

In-situ vane shear and laboratory triaxial shear test re-
sults show that the average shear stremgth in the upper 6-ft,
desiccated crust and the lower 12-ft. layer, are approximately
1150 p.s.f. and 300 p,s.f., respectively. The clay liquefies
when it is remoulded. 4n average sensitivity of 10 is respresentative.

2. Soft Matrix of Marine Clay Mixzed with Sand & Gravel:

inmediztely underneath the stratum of very soft marine
clav, this layer eof wmarine clay mixed with sand & gravel was
encountered. Saumpling in this material was attempted, but not
sueccessful, I%ts thickness is approximately § ft.

3, Derse Clseial 7111 of Sand & Gravel:
“he laver of marine clazy amixed with sand and gravel was I

found to be underlain by this siratum of glacial till, It exists

in a dense state of packing with 'HN! value well in execess of 4O
registered during sampling operations. The matrix is composed of
predoninantly sand & gravel with occcasional boulders. Its thickness

oo

approxicately & ft.

I
[
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UBSCIL CONDITIONS: (contfi.) ...

LR Redrock:

Bedrock was not proven in Borings 1 & 3, since the flight
auger was noi egquipped to take roeck-core samples. According to ow
rrevious boring data in the vieinity, bedrock 1s anticipated te be
encountered at Elev. 161' + 3 ft. (cone penetration refusals were
zet at Elev. 181" - 1&5' at the locations of the % borings.)
Dedrock is believed to be composed of limestone of the Trenton Serises.

WATER CORDITIONS:

Field measuremsnits and observations earried out during
the boring programme, indicate that the ground water table at the
site is at or slightly below the existing ground surface at apPprox,
Elev, 1947, Ko artesian water condition was encountered,

FOUNDATTION CONSIDERATIONS:

The very soft marine clay cannot provide adequate spread
footing foundation support for the proposed structure. A pile- s
supported foundation is necessary, The structure should be sugpsrted~f
on end-bearing piles driven to refusal at the bedrock contact. :
In view of the presence of the dense glacial till of sands & gravel
with occasional boulders immediately above bedrock, it is doubtful
whether tubular or timber piles can be driven through this layer
to bedrock without damaging the piles., For this reason, tubular
or tizmber piles are not recommended, The higher penetration as
well as load-bearing capacity of steel 'H' piles, leads us to con-
clude that they are more suitable and should therefore be used.
steel 'H! piles are also advantageous in that they have smaller
displacements., It is antisipated that pile refusals will be met
at approximately Elev. 161' + 3 ft,

It is understsod that a single-span structure incorporating
abutments at the toes of the bank slopes of the diverted channel
of South Raisin River is contemplated. It appears that sheet
piles sheould be provided around the abutments such that the soil

contld, /% ...
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FOURDATION CONSIDERATIONS: (cont'd.) ...

around the steel 'HE' piles will be protected from stream erosion
and scour. The necessity and the depth of sheet pile protection
will depend upon the hydrological conditions. For the sheet
piles to remain in rlace, they should be driven into the layer of
marine clay mixed with sand & gravel at or below RElev. 174!.

Under the propesed grade line, the maximum height of f£ill
is of the order of 3 £t. The subsoil can safely support this
exzbankment loading.

STABILITY CF BANK SLOPE CUTS CF TEE CHANKEL:

We have carried out stability anslyses for the bank slopes
¢f the channel based on an average shear strength of 300 p.s.f.
for the very soft marine clay. Kesults of the analyses show that
on a long-term basis, the depth of channel excavation should be
limited to 8 ft. 5ide slopes of the banks should be 2:1 or flatter.
In view of the fact that the marine clay is vexy sensitive, extreme
care should be exercised during construction such that a "flow"
caused by liguefaction of the marine clay will not result. At any

Time during construction, no heavy equipment should be sitting at
or near the edges of excavations,

SUMMARY CF RECOMMENDATIONS:

. It is our recommendation that the structure bs supported on
steel 'H' plles driven to refusal at the bedrock contact.
It is anticipated that pile refusals will be met at approx-
v Elev. 161 + 3 ft,

foie
]
1]
ot
¢
Pl

2. Sheet piles should be provided around the steel 'H! piles for
strean erosion and scour preotection., The depth of penetration
required will depend upon the hydrological econditions. TFor
the sheet piles %o remain in place, they should be driven to
Elev. 174! or below.

contV & ,..
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SUMMARY OF RECOMMENDATIONS: (cont'd.) ...

3. Ho appreoach fill stability proble= is antiecipated.

&%, It is our recoummendation that the depth of channel

excavations be limited to 8 ft, Bank slopes should be

2:1 or flatter. It is further recommended that no no heavy -

equipument be sitting at or near the edges of excavations

and that extreme care should be exercised in order to avolid
a "flow" caused by liguefaction of the marine clay, during

construction.
June 1960 REPORT PREPARRD BY: 4. K. Lo |
Project Féns Engr.

'éZiZ@Z&4xamaj
KEPORT APPHOVED BY: A. Stermae,

?ounﬂations Office Engr,
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SUMMARY OF FIELD & . LABORATORY TESTS we 259-60

ek g b s amp SAMPLE PENET'N | MOIST. [PLAsTIC] LIQuiD | SwEar uIg
MO e TERTH MATEMIAL DESCRIPTION RESISTY, CONE, | LimeY LIMIT FSYRENGUH |  WEIGHT REMARKS
N ) FEED BLOWS F7 % % ] (a8 DAt
1§51 [3'-4.5"  (Soft to medium srey brown Pip3.2)- - - -

marine clay.

vang  H.5" " - l= - - 20 |- Seng: #,7
T2 lor.r.st " Pl - - - - No recovery.
vand 7,57 " -l - - 1080 |- Sens: 11
Ty (91.10.8" Very soft bluish-rrey marine ) ;
vang 16,457 n -t - - - - disturbad
T4 TRtLInLSY w P - - - - No recovery
vang lo.80 " . -l - - 300 (- Sens: 15,0
TG 12021, " Pl= - - - - Ne recovery
TH [221.23,3'|S0ft bluish-pgrey marine clay Pl - - - - No recovery
withk sand & gravel,

2 Cone only

3 fvang 4.5° Yad, prev-brown marine clay. -{= - - 1280 |- Sens: 6.4
?j{ Rf“'{}qu " P - - . - -
Vand 7.5°7 " -l= - - 1220 - Sensg: 17.0
vang  10.5° Verv soft bluish-rrey varved

‘ clay. -{- - - 400 |- Sens: 10.0

T2 100-11,5¢ o P|65.8]23.3] 58.5 270 | 99.0]
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s N&“ CEPTH MATERIAL DESCRIPTION RESIST, CONT, Limay LAMIT FSTRENGTM ]  WEIGHT REMARKS
' o WEED) BLOWS FY kY % b 3 AR EFR D
3T Era2n,8Y Wery soft bluisherrey marine P11.3125.0(55.6, 400 | 99.0
clay.
7y oyl I 4 . ‘”7 1 " - e - - - - Disturh@d
T‘f# ?:{.}t"‘o‘:lws' b P . £ -~ E= -
TE 125'-25.5" {Soft *luish-pray marine clay P j- - - - - No recovery. ’
with sand & pravel,
36 30'-11.5' {Dense sand and rravel {placial
till) Ly (7.5 |- - - -
87 lhgrays ot " 50-2" |- - - - - No recovery
L [Cong onlvy S denntes srlit spoon samnle
T denotes shelby tube sample. ?
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