


Memo to_YMr. A, M. Toye, Dale _Februayy 1o, 1960,

From

CEPARTMENT OF HIGHWAYS

Bridge Engineer, Subject FOUNDATION IRVESTIG&?IQ?1f §¥
Materials & Hesearcn Section.  Racey, MacCallum & Associétés.[f

Attention: Mr, S5, McCombie.

Ints ¥ & b, Hwy. 1, Ottawa, Ont.

Xe: South Reisin Bive;jg Mear Cornwall
Distriet #9 - WoP. 113-59.

Attached please find a copy of the foundation report .
for the above site, submicted by Racey, MacCallum & Associates. i

Heference t¢ the contents of this report shows that
the subsoll stratigraphy consists of a deposit of sensitive, Sk
nermally consolidated marine clay, extending from ground surface
to a depth averaging 30 feet, This stratam is underiain by =& :
layer of dense, glacial till, generally 1% to 20 feet in thick-
ness. The t11! is underlain by sound limestone bedrock.

Artesian pressure was noted at the contact of the
bedrock and glaecial till.

Based on the information presented in this report, it
is our recommendation that the structure be supported on small
displacement *H' piles driven to practical refusal in the under-
iying dense, glaeial till stratum. Pile lengths should not ex-
ceed 45 fee%. Small displacement piles are preferable to timber
or monotube piles - purticularly at the abutment locations, due
tc the semsitive marine clay. ‘

if you have zry questions regarding the contents of this
report, or our foregn.ug comments, please do not hesitate to call
our O0ffiece. TR § ‘

1GS /MaeF L& Seteuna_
ﬁttafh. _ L. G. Soderman S
cc: Messrs. 4. M, Toye (2) PRINCIPAL SOILS & FOUNDAFIONS ENGINEER

He A. Tregaskes
D, G, Ramsay
H., J, Ford

LQ Eq 1!{3&31‘
J. E. Gruspier : ' Bt
A, Hatt :
Foundations Office

Gen, Files,




a : ANG QPERATE 2Y
Consulting Engineers
AND ASSCCIATED STAFF
MONTREAL O NMANCOUVER
DONALD €. MASCALLUN, B.ENG. RELC. PENG ST
. JORE RACEY, BSC.. M.ELL, FERG. TORORNTO ranoRTe °‘v"‘”‘

 LIMITED

SEORGE ¢ HOUGHTON. A WA MECH.E. WELT. P.ENS. ’ 27 CARLTQN $TRE£'I‘

Reference: S-500/T-2037
= Bepord o

§th February, 1960

Department of Highways for Ontario, 60 - 3/ é &

Moterials and Resesrch Section,
cfo Parlisment Buildings,
TORONIO - Ontario.

Attention: Mr. L. @, Soderman

BE: SOIL TXVFSTIGATION AT
'SCUTH RATSIN EIVFR, NEAR CORMWALL
- ONTARIG, WP 113-53

Dear Sir,

The enclosed repuz't presents the res&lts of our
foundation investization st ihe above location.

. We hope the report is satisfactory to you; if you
have any guestlons about it plesse do not hesitate o gel in '

; touch with us.

Thank you for this cpportunity of being of service

to you.
Jours very t*uly
FACEY, MaefATIUM AND ASSOCIATES IIE-;T"';:})
W
d.-d. Schoustra, P. Eng.,
Divisional Seil Engmee.,
JJS;?;JF
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o Q ; . A COMPANT QWNED, DIRECTID AND OPERATED B¥

RACEY MACCA LUM Amn‘ Assocm'rﬁs -

LIMITED

Consufﬁng Engineers

AND ASSOCIATED STAFF |

MONTREAL O VANCOUYER
BONALD €. MACCALLUN. 8.ENG.. M.ELCL PENG. :
H, JONN ROTEY, 5.5, MELL. P.ENG ) R S
b TORONTO TORONYD DIVISION:
SECRGE L HOUGHTON: A RIMECRE. MELS PENG . 2 27 CARLTON STREET
Reference: S-500/T-2037 L S
- Report - $th February, 1960

- SOIL INVESTICATION AT
SOUYY RAISIN RIVER, NEAR CORMWALL
_ORTARIC, 9.9., 113-59

nmucrm

‘ ’ﬁxs ﬁ.eld investigation to determine the snhsail oo~
ﬁﬁmatmsihmmedwtimmmzmnember,
1952 and consisted of seven borings and eight cone-penetrations
testa On: arvival at the laboratory the samples were subjected
’ : te varions tests Lo determine the strength and settlament :

: characteristiea of the soil.

The foilowing paragraphs preaent a - detailed descrip-
ticn of the field and lsboratory results and their conseguences
with regard to various subsoil problems, It is onderstood that
a previous soil investization had been condocted for the. bridge
styoctare proper and that a pile foundation had been decided on.
No forther siudy in this regerd, therefare, was: andertaken for
this report. (It might be noted here, however, that same
pmblaasmghtmwﬁﬂ:epﬂwaretobedmvenmmghm
boulder t311 overlying the limestone bed rock.)

PRELIMINARY OROLOGICAL STUDY =

The site under investigstion is loczied in an area
known as the St. Lavrence-Dttaws lowland., Following the
recession of the last glacier, thiz ares was covered by an
arm of the sea, knoun as the Clamplain Sea. The $il11 plain
was subsequently buried under the sediments of this sea.
These water-lain ceposits are u"ep silty-claye commonly Imam

ss "lLeda® ¢lays. With the removal of the glacier loed,
nplif‘b of the earth's crust together with the daepoaited sedi»
ments graduoally progressed until exposed as the present-day
¢lay plains.



 Reference 1 5-500/7-2037
rence 1 S-S0/ 10T
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ScoPE. oF FIELD INVESTIGATION !
 The boﬁ.ngs (lwaﬁaas are ahom mhwlasm 1) we

" venced bydriﬁhgﬁcaamgmdﬂaebing,”y
takmatmgularintmah Inaud:ltioq

l‘hadrivmg _energy for toth the split spocn’md
timama]lg&Whm&rata}Oimhd‘mp

mmﬁmd&emmgsandcmetastsmam
mmmwﬁc.zwm - :

SCOFE OF I‘BMTORY &.’URK :

: Iabcratary wark cmlsted of vmon.tmed €mpreaainn
and Triaxial tests Lo determine the strength characteristics
of the silty-clay; and Consolidstion and I&tt.erherg Linit tem
$o determine the settlement eharacteristics. : « ~

&‘he multa cfthesmngthteatsandﬂttmrg
tests are shoun on Enclosures Ho. 2 to 9; and the results of
the consclidation tests are plot%:ed as *e«log p" curves an
Enclosnres No. 10 and 11.

SUBSCIL COXEITIGRS '

A soll profile along the proposed centre-line is shown
on En¢losure No. 1. The thicknuess of the soft semsitive siliy.
clay iz approvimately 25 feed in the viciniity of Borehole Ho. 1
; adually dimminishes to ‘zero westward iie. st Borehole ;
Koa » The clay layer is overiain by approximately S feet of
silbty-sand to siltyecisys with sand; and iz umderiain by e .
dense gravellyesand glacial 1l doan tc 8 sound 1imestone bedo
rock. The glaciel $il1l just ovsz-lying the be&rock has an g






| -a- G L
nefm : s-m-ms? . 9tk Petrmary, 1960

mmﬁmﬁeﬂﬁmmmﬁmdcmimmmwm
beasmwhaa*hwicemmmﬁmdmmr -

: From ths tm@oing msidmtiom i‘& nay ‘be cm« ‘; :
c&u&aﬂ that soil shear sh'angth as determined by the iu-aita
‘m«maimal test to ze the more wmci:. velus. ..

- Remﬁdedswmmmlmaadetmmdby 8
in-sito vane torsional tests indiests the silty-clay as
being sensitive. This fact tends to confirm the foregoing ‘
argument in that it shows the 3oil ss having the potentisl o
bee&;ﬁwmwmymmmmtmmw.»}
Thﬁ.speeulinrprmtyhmwiacharact&iaﬁc of most sen-
sitive clays and once ths disturbing effect has stopped or is
: rme&,thesmlahonldremermstorancritsoﬁg&m
‘~~atmngthui@napm&odd‘m&tmmﬁm.~

Wmm

, Settlmﬁmt @aleuiatim basen on - the rasalﬂ;s af the

: cnnwiidatim tests indicate that the settlement under the
centre of the embarlment £il) will mapprwimtely?imhea, e
andappraximately;’«incheamda theeugecfthafms, These
valuss are in &ll probability greater thar actual due to
sample disturtance. s8s pointed cut in the precedmg paragraphs.
The settlement will be 502 and 9@% cmplage in sppmximtmy
2 and ¢ months *‘eapect:nely. L

In the mlenlatmas the fcllwing csndﬁ.icns wers
sssmed; ,

1) Erbaniment neigﬁt‘ags@‘gxmamy 0 fest,
31} &éhézzimeﬂ“ aveéatga uid%,iﬁ HPees.
331) Umit weight of fn o pef.
v} Ground Water Tshla 8%t ground auri‘acee -
EMMNMMEMERT STARILITY @ |

Stabiiivy anslysea were med out fm beth 2 ;
genevel embaniment £111 and an abulment £i11., Sketcbes of
: aaeh vase are shown on Enclosures No. 12 and 13., Ths resulis



Mm : S«»Swf:-zo;-: . othFetveary, 1960

wmmmm&s&utimmghmwthampwmw .
enclosure. From these resulte it can be seen that the Safety
Pactor is roughly 2.1 for the embankment £i1l and 2.2 for the
abutment fill. £ base failure was :msmad for each maa. f

CGR\«IBSI@S azm Wmﬂﬁ

Sm s.ng the f‘uregm,ng rrsults and cmaideraﬁm
the fullovi;zg ‘conclusions and- mamnﬁatian Beem wmanted

1. Theaailmcfﬁecmszmafasﬁamdsmi
‘tive silty-clay sveraging 25 feet on the east side
of-the viver, dema&ngmdmﬂymmm ‘Under
1ying there is 3 dense g&vel«sand-‘honldsr ﬁ.ll :
over a soamd limestone beﬂ-mck i :

2, Eﬁ&me Mieaies ‘that the gm:md water tah}.e
asually exists within a few feet of sround surface.
An artesian condition was encountered at the inter
face of the boulder till and limestons bed ro&,
‘wiih 2 pressure head apgxexiﬁately 3 it ahava '
gmmﬁ level.,

3. The sem.tmt under the emhaumt £1231 ﬂ"-&.}. |
beappmtely9mehaaatt&ecenmm -
inchew at the edges.

k. The Safely Fachbor against a siip-cimle failors
Cimorounghiy 2.1 under i¥ie roed eﬁmen% f111 und
2.2 under the abulment i‘zﬁ

) ;}.ﬂrﬁé ?s K’iﬁwgg Pa}:\ng.vx
Project Engineer. :

wrfar




L Sourn Raispli SOIvER - .. -

We: S7%oD,

732037

Sard. Ehorne




RACEY MoclALLUM

ARD £

Logcsw s:11tw sand.
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% ~ Split spoon sample




" Enclosure No. S S

' Order No. $=500/7=2037.

RACEY MacCALLUM AND ASSOCIATES LYD.
Foyndation Engineering Division
Engineering Dato. Sheet for Borehole:
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Field Supervisor:

Criligr: Checked:

CESCEENON

Gronsd Surface,

Top seil

Logse silty exand.

Ty SRR

Seft te medlum stiff grey 8
stity alsy,

Grey, medism atiff sandy slsy
8 sedium dense send with some
CErResl,

Lt Ius AR
soarse geaenl. {4411 Fapm}

Limedtone bedrock {100%
recpvery)

End of Toriag
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' Order No. S=500/7-2037.

RACEY MocCALLUM AND ASSOCIATES LTD.
Foundutios Enginesring Division
Engineering Dute Sheet for Sorehole:

LECFEND
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: Order No. S.-*SQG[?.:.—ZQBE‘ ' ’ k g k ’Emi@wzr% N .,‘,.;...m;,h.w..@.“.;.w.mg

RACEY MacCALLUM AND ASSOCIATES LYD. | =
Foundation Engireering Division ' :
Engineering Dote Sheer for Borehole. 3

Project: FOUNDN, INVEST, 3RINGE STTFE OVER SOF b
Locafi;m: CORNMATLY, ONTART T Orcontined tompresnon
Hole Losation: See Enclosure Mo 1. Nane wi ot semsithety 05
Hole Elevetion and Dotum: l{;h,;ﬁ feet Peretranon Revstonce (P ’
Field Supervisor:  Ju¥.  mep. M, 2z S g"?’ i
Oritler: Halh Checked: Date: gmn:: e RN

RATSIN RIVER.

e

v » " DEFTH SYRESGTH AND PENETRADON SELISTAMCE
Svsason DESCRIPTION o :
, 557 sger | C R5F
.. 290 400 600 800
: [ BUOWEAF
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e e T
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! i i <
H
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: i
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Crder Mo, S=S00/P2037 | Enclosurs No. s

RACEY MocCALLUM AND ASSOCIATES LYD.
Fowndation Engimpering Division
Engrowering UDotwa Sheet for Borehole: [y
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Limestone bedrook(100% recovarsh

End of Borlog
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Beulders &% lowss dapihs,
{2231 Foem)

Limestoie Bedrack Q00X ree erery).
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Order No. S-S'CW T=2037,
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RACEY MocCALLUM AND ASSOCIATES LTD.
?:"‘W ': t; E ' o e a
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Enclosm No.. § 0

RACEY MocCALLUM AND ASSOCIATES LTD.

CONSOUDATION TEST
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Order ne S-S0 /amwm

RACEY MoclALLUM AND ASSOTIATES LTD.

CONSOUDATION TES:
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