57-F-240C
W.PG08-57
Hwy. #17

G(JULA\S Rl\/ ER




- TOWNSHIP

DISTRICT o ALGOMA
¥ VANKOUSHNET
BSWH4 OF SECYT 20

g M 3
i }
| ~/ /
j E
i | //I
! i e N
i - i : '
I, K /- '/’\
8 Y 2 / »' Vo
g > £ - ; e v
g g 2, § | S S
g 4 ¥ o . - i % 3 B
& S 7 2 & o
- & g i i . 25 . L1 .
3 8 3 | g\ No. it -
: / ' M X AN R —
o ] y Y K edision Lth)tl/‘c' 1 ~
\ - No. 4 ] - i
| e
\

G20

[-15]

-t EEPR

580

560

S0

B¥va-

L
P
@

G3ID_ Seams of 1957

S mERESSURES EMMRATING F‘\Wm

WL ZO43S | Ocr 30,1957
22

GOULAlG

‘ o
EAD QFW
bRAILIC. GRADENT W FL 1 fou THE - :

pEPTHS  BEMS
KTh

PR-AS AR RS

T I Fom, TEST. DETAILS SEE.

- RWITH TRA® YALVE IN BOTTOM: OF 'SAMPLER. .. ...

BoritotiE Lot DHEETS. .

 BoRLHOLES NoB212  DEPTHD -
CIMEAGURED BELOW TOP OF CASING,
. REMAINDER BELOW GROUND LrvEl.

P

@
~ol

—— ML mG0. Now 250997 e e

T A6 CRWEL RNGR HOTTEW.

NB: Many oF THE PENETRATION
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ANINDEFPENDENT ORGANIZATION PROVIDING A COMPLETE BOILENGINEERING KB INVESTIGATION BE:

e. m. peto associates ltd.

YOUR REFERENGE:-

850 roselawn avenue,

our rererence: $YLEY TORONTO, ONTARIO.

RUssell 1 - 4955,

MW i?ﬁ, i?ﬁ?.

Office of the Bridge Engineer,
he Depsrizent of Highways of Onteprle
280 Davenpors M,m q ’

igkention: w», ¥, 8, %

Paay Sivaer

th

1. %e rafar to your letier 8oted &ﬁfigs‘ié s 1937,
8 imvestigetion

in whiei you requestsd s te sarry out & seil
ggg;ic ﬂi%@@#ﬁﬁ brifdgze 24% at %he Gouleals Alver ercsals
Highway 17.

2. Car terns of referancs requirsd thet we should
eurdy out & cosplets soile investigotien o% the 8ite and mabke
s repert on our fisdings togethor wilth suek escqliisions and
resonmerdations s» we cengidered pertinesnt.

3e At the time of regeipt of ths feregolag
instructiops we wure alresdy engeped on other work oy the
Depertaent of Nighways of Cnlariso, sensideresbly further Horsh,
speordingly it wes sgreed we sbould wpspleis this vwork befeare
movins 2 mranine oote the pew slis.

ke Oxn Cabeber bth, 1937, we were advised thut Sir
) exmader F1ibY end Fertsera bad Dean appsinted as Consvilanis
reapeosidle for the dssign of the rropoged bridge, end we were
requested o collebor-is wlBh thes %0 fhe Lfullest exlaai; to
this end we hevs kejpt the Consulvants fully ulvised regerdissg
the progress of our ipvestlgutiohs sud Bave submitted %0 then
twe coples of sur repert for thelr latermssien.

SUPER IMPOSED DOUMENT MAY
APPEAR AS MULTHFEED CN FiLM.

SOIL. SAMPLING 2 LABORATORY TESTING, ROCK & GRAVEL EXPLORATIONS. SHEAR VANE TESTS, SUBGRADE INVESTIGATION



e. m. peto associatés itd.

Se Ynfortunstely, swing to sdverse weethar sad Fivop
sopditions the sonpletion of %&w site work hes bewn dxiayed,
Terefore we heve arvscged with the Conaultants So subaiy w mym
eavering owy Tindings «2d ocobelusions on $he Boribers wppie
river bed, sl jsmedisic Seuthezn bakk o date, A [urthar !‘W
soverine ?am WOk cotabaniing on the Boulhers Herk sed MM
will be subsmitbed sy zcon ns passitle heresfier.

b, The seil sonditiens ssd fuerars 100
venelusions are eonsidered in %g%aé& in Ska capors

ﬁwﬁ: ?@ﬁﬁﬂ@ﬁt s réslt of tmw WM#J ‘

a) The ealls supomed in theé horebeles msy bs broedly
elan: 15404 ints Shree sais bypes, theouw ms
if E51t wot ailby Tine sand Jn dhe uprar 8
§%] Segdishedrows olay and xil3y ciep mmsm {1};
411} Toarse o sedium vend fersming Shs third apd
deepent ptratun,

2) The twe wpper sirsta ere wnsuiteols soterisis oa
whish %W place heavy loed bvearing fouadetions,
o5 scoouEt of Sheis iaheress ahereeterinties
as wsll ax sheir susseptibilivy %0 mt;lsmﬁ

¢} The dvepust strates, sonsiesing of cosipmy sand,
is Sh¢ best medium availeule on whiek %o piede
Reavy struetursl feund«tions ef the sype envisaged.

d) Toe zest suitstle method of transfe | Shese
1cads o \ais stratum ia scee for: of @
foundat ion,

@} Ths sufesion of the mest sulielis ¥ype of plle So
b6 used bae net Seen dlaeussed in ﬁa report since
it ks f£21¢ thobt this espect of the Wwodbiea w w
sopsidersd 8% cutside eur terme of referspss
it mey not he regurded as remiss &mvﬁ %o ﬁaiﬁ
we ineline te eithur the Freaki . the mmm
um of plle, the fine)l dsclelon nstm or the
relative aaemmﬁu sl ths w0 Lypes.

£} The m‘%‘mn wabap m&iﬁm on the site heve
sented & spesisal previen,pariiswisriy ihs
ggﬂiaa wstor effeet chaerved Below the
impermceble Nﬁ%ia&«&m slay stretuas, In this
sonpectish 15 LB felt SBat this comditien wili
sﬁ*@fwﬁ% 8 greblan during vonstruetisn, rether thaa
mm& stleoting tho ﬂw%m poey

of s p&&mn
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HighwayOShect No. B

€. g} The guestion of mwmwmmﬁm ia |
She river bed hes been roviewe mw
mamnﬁ&am m ‘
piey stretus underlying e %# -
ﬁﬁ@g wmwmww o
is aﬁmﬁ.ﬁm& te sllew ﬁm  possibilisy of seriedie
rempyel of Ris wpper msteriel duving perisd N

ﬁﬂi.

m#ﬁ thet gerssl revetssas ab Shs 1
extended woth '

oressing sheuld be - ond
dowpatrens of tis £ite ¢ mﬁé; tor m
W&mgﬁw

sassruetisns, 15" abe Soseetid, -t sentiien oF 1

ey, o

ﬁsﬁmﬁﬁl’f repert ss bthe fislé resalss boosons availeble =0 thes
thers may be 8o usdue delsy in the preperetion ef She dusign.

X, B, ¥

E, 8. Pote, P, Bng.




e. m. peto associates li’d., 850 roselawn avenue, Toromto 10, Ontario

Job No. %711% Client’s Ref. No. Date Desenbey 1668/57

Report on

TOATION

¢ - Bi(MvsY 1LY
%y P, %ﬁg - §?

for
MPNT P HIGEEAYS GF ONTIRIO

#e Were reguesied by letter dsbed Auguet 2w, 1957,
fren the Deperdment of Lighways of Ua.erio, to earry suk e
soile lavestigetlen en the site of the propesed bridss on
Higaway 17, seros: the Goulede jilver in the Tewmohip of
sankouginet,

The propuss]l subsiitied Lo uB op Grswing E-32li-1 deied
Kggast 1956, sugpested tae seed for seven ezt Loles, coveriag
the abutameat sad pler locstlons. Furtborpmere, Lt was loft o
cur Glseretion 8o vory the positions of tue Lorenplus eopseguent
an0n reEnlivs svieined Iroo ibie Fivet Bolse arives, wiii Lue
phleot of phisining Lhe nost complete informistion of the subsoil
conditlons,

) tn Geteber 4th, 1957, we ware sdvised that Jir #lexsnder
Sleb sno Periners, Consultlag Onslnesrs, had bewn sppolutes ss
whe worpulisdts responsivle for tnis projsat.

I .

Yow will bDe swers thai on the date we rsceived your
ipstruetions w€ we & alr-sdy sngeged on s0ll investlesiicn work
{or & series of bridses on Hiihwey 17 - Ivsas (eaneds iishway
PouLe ~ HNorih ol sgewe Deyy soeordisgly on eosplsklosn of this
wark, ve proposed movipg thlie eluipment b0 tha 3ew Blie atb
the Goulsls Ziver. This wee done and lavastigstion work
conReRaad on Lotob.p 10Wh, 1997, sltheugh trsi) olesrling had

soamenged varlier.

SOIL ENGINEERING & LABORATORY TESBTING, ROAD SUBGRADE INVESTIGATION,
EARTHWORKS CONTROL & PAVEMENT DESIGN, SUPERVISION & CONSULTATIONS.
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repuvrt for_ Vwpartment of Highways Sheet No. ®

Iai&i&liy'&aw favestisubion progrss requirsd sevon holes
W be put down. These sovered the laformatlen regulred fyrom bokh
hgnks, and provided for one hele to be Ariven in $he ecentre of ths
Piveloe

43 the result of s meeting on the site with the Coassliing
Sngincers op Gelebar 1hth, 1957, sertein zmondments wure pade
regerding the sitlag of ﬁ&& %a%ah@ia&i iz erder to oomply with new
deglige proppssl: envisaged

The site presentod ¢ oumber of prodblems whieh hed o Ye
pvercome bolo s secess eould be gelned, The sclution of sthess
invelved a considerzble nmount of prelislsery woerk in conneetion
with the sirengthening of en cxisting bridge, snd lossl serthwork
on %&&ﬂ;i»& $o 8llow Lhe 2cchine Be be sultsbly loceted on elther
RLPEBY AR,

In view of thess difficaitles und the owaupy nesture oF the
approash W the soutk busk, cogpled wish sualtiensl bervheles
gslled for by the Conoultenta, edditiemsl suulipment %28 moved wup
from Tavrunio on Cekober 24%R, 19,7 aad work on this side commenced
Setober cvih, 1957,

L bhe resuld of 2 subeesueny btelephope gonvarsslion with
dhe Consulbonss the programue was further esaehded o provids fer
tuo sxbre borebolss sidusted in the river bBed 25 feat from sudh
bank. aecopdingly, arrangemsnte wers mude Lo work on these Lwe
lszt Boles sliwmultenecusly.

The units smpleyed were sulliven "12¥ dlsmond d3ill rigs
wauﬁief on agids, The Lest woler were sunk by driving =ad

i B drill ousisg, svnplisg sheed of the cusing with ellber
rii* wase sespler of 8 27 .0, 2plit Sube sempler with
*?%, Fitted winh = speoinl cusiing nuss o obitain uandisturbed
in seversl of the Lsst holes, &7 pipe wes driven
=B BLLosplt Lo ohlein 1. rger dismetor spsoimens, ths
; conbihued e grester depth with the BL {Ze1/2%

=Yg Rig shandnrd ﬁ@nwﬁrmziea tsul reaulis were recorded

ti?&ﬁﬁﬁ@h% wﬁmm sanpling (Vee Appendiz Ilj.

Lnfortenntely, work op the itwe nolss ip bhe river uwud, wes
'ﬁm%??ﬂkk%% by an unsessenal rise in the rivir level, ﬁ%ﬂﬁ%%ﬁﬁﬁ%

o maawe Maoge woas Do Fan¥ y Ak s # T ‘?f*#&*fﬁiﬁ K’Eﬂs !’”%&F IJ an ths
“f‘ﬁ‘“ s&w@',; & EE SeBAE WA W e -“.aw T IR Bk T e ) WEwe e W

Spgbh slde, wes osssd %0 40U feet sud only ?§¢u1r$é fiﬁﬁl sumpl ing
?ollowss 5y tBe withdrewsl of the ¢zaing. The situstion ad
soreholes nusber ¥ on the Horth zide of the rivar bed wes evyun Horae,
«nd wori hsd to be temporarily sbaadoned wish 55 feet of eeaing in
C ) t:8 grouns. It is our intentien to compleie thie hole to e groeiey
depth o8 soon 88 $he Fiver Jevel r@ﬁﬁéiﬂ, oy the river freezes ever
$&f¥iﬁiﬁhtl? #e thsat bhe work v=p b: poerformed on the ise,



€. m. peto associates Itd.

repors for___“epartseni sf Highwaye Sheet No. 3

L SEULTAGRE (Cont o)

; Sampling &b depth vwee emseedingly d4iffioult Gue o the
spbenien watar sonditions sxisting below the ¢lsy strateus. JIs
meny ouses, the csaing wss drives with the wash rods suspended
inside Lhe ovsming, end the wasbh welor left &b in oPder ¢ restirist
the benfeawy of the send to "baek up® inside e sxeling. AL the
test holes drives sijeecat Lo, or lnside the viver benke, the
setien of the ssmplisg tube on penstrelion bupond the ead of the
susing w2 (o release wotor under pressurs inic the esing. Tals
osused considerable difrjeuley, perticulerly ln the gravel beds,
where the smell grevel Sended to tind the Split tubs sespler iaside
the Bobtbos of Lhe gssing.

In sdditien to the regulsr smmplicg, a plessmsiris
iascellotlon, wileh porzits direet seuge readings of the SxcENs
hydrostatie pressure et surfeve, wes used in four of Lhs et
qeles, ALY Sanples obieined tw debe heve been sarefully checked
ia our lziorsSery ip Toronie, whors sll Yedting hes boen perforzed.
The test rosultz are sonisined in Appendix II, the beais resulis
peing given in she deteilsd borehole loge 4t tie rear of thia
repoPt.  All 30dl sssples fros thle site will o relszined for
% period oF 8% lesst 6L Guys from dete of cur fimel rapoli.

A site rlun iw zlso siteched 88 Lopemdlx Ill. Un shis
plan ere =hsews the fins)l locsblens of «ll test holea, the coldl
spratigrephy, end the hydrsullse gredisst obtalned frem plesozster
rradings .

ALl elevetiooms senticned wre deferred (o Geodobtie datus,
and heve b oan cbielned by usdng 8 D.JH.0. bessh nerk ot e alte,
which 4% & nall spd wesher In Ghe Hest ruot ef & Ll5™ elm tree
nix FTest %ext of stotion #L) ¢4 &, The elevetilop ef this benea

P I e
Gis . f 5o
i Y

SXEE sl B0l

ins Goulals River risee in the Yississagl Dietriet and
flows generally in & Soutb-vesterly 4i: estiontn the villege of
Gouleim, shortly after Gouleis Villsge it turae snd flows in &
*egberly Gireetion o Geulmis Hay en Lake Supsrier,

The river perses o¥ek & ausber of replds, before sruszing
G HE

Wt e et 0 oo A Bk w8

e pew aligneent of Higawey 17 8% Lhe proposed Dradgs sive.

iaver rosehes sre teriuens snd the'e s £ pedlum raste of flow
exoant during times of hRevvy painfsll. The wmutorshed i Jong sad '
relatively narrow ip Shepe, =lth nuserous smell tribularies,
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report for  Dupsrisent of Highweys of Onterly . . &

{Ceni'd)

Tae propened bridie site is lozsvad st a point epprexisately
& miles, in % direct line, due Sast of the river mouth Lo Coulals
Bafe

fhe sesn & L&Y Llevel 0f Lake ?*gﬁtigg is 20R.29 faet, while
Low waber level nt Lhe Bite g% %3@ end of Uotebsr wae éy&.iﬁg giving
& fall oF 8 1ittle ov¥er 2 fect

ine sopogrephy &% tne site ia roliling te very nilly, ssd
the vicinity of the ercssisg ls aesvily ®oodod, slshough there
is some Taps lsnd wp op the flets adjscent 3¢ the river. The
river et the preoposcd ervacing flows nlong ane of the very few
sirelght sestions, whish in thie inscenee iz some 550 yards long.

The river is s P0xisstely 20U feet wide at the ﬁfﬁﬁ%iﬁﬁ; aald
durisy Gapober snd - ﬁrf? Yovesbo» ;?ﬁ? weg anly fros two Se Lo Cel
feut deed, L% bus & very nigh flond siage snd risges repidly. Un
avary ooguzlen after twn days of gaﬂaﬁy raln tp the spes, the

#iyver PoL. - abeut 3 foak,

GI' The river spnks in mesb pleees are guite steap, Bet do nnd
indieate may sliding ssuped by 2lope phenr fsilure. Jhers ers,
Bowgvsr, msny sx-osplex of &1%?& %ai;araa esused by eresion ﬁ!ﬁ
unsercabting of ths rivey canks, Belop beok fellurcs have develeped
=t papy of (e eurves in tha piver, end evel ob thls pariicul sy
siralghs seetion of the pPiv<r ¢hepnel, thare 8Fe SULEPOUS inetanees
i Yplusnped® nenks,

Geper=11y the Blie condiuiens lodlcsle that secur sl
grasrentiing ere She sels prodless regeiring svlutios.

The #ite bas brew gl=al-$=4 in bthe pest, whiel Bes repulted
in Aerp gloeblsl dsposits, ¥e bodpsek i# visible ip the sree,

?ﬁﬁ fiaar velley Lteslf ig culte wide ene welleipcised,
sert yiver sewufers gepsideresdly, und hes 8 nucber of
of & Isirly vo ag sirean, oucth copditicns sugsest
? flowed herwe sl Bhe Time of the r-otresh of the

: r ﬁﬁﬁ How h sh rojluvenwied,. There is

ERShE ort this.

A nusver of znell levess gersllel to bhe rivel exd elose o
juve edee, me¥ o 260 8l B0 points, includiog e high- sy river
grousiBz. 7These =re the rosulbs of fairly resent fioeds, The

ﬂ!’ leves deposlie sonsist of #tratified fine send and silty and with

‘ sonsiderable orgunie sontent. 'The presesge of an identissl soll iyps
tw & mejor extent in most of ke L:ist holes oo the bauka {%ﬁ desthe
frem serfsce 8% orewt @8 50 Teeb) wounld seen o iadicels thet the
old river, which we belleve flowed in the Goululs Velley, left
oxastly the ssme Kisd of levse deposite in its letler stages z& Shs
present Goulsis Hiver is depssitlng new.
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are for_ Deperiment ef Elghwage Sheet No. 9

Sepubified 541% end Fipe vend with Urgeals Content.

&}

B} Haddish Srews Stpntifisd 311ty Clay ead Clayey 3i1t,

=} Hediam w Coerss Uend with Reek ¥r

N ok s el 4

Wiwh the exosrtlo:n of e present river-bed iteslf, lhe
apper 2081 siratas Besiosily eensiste of @ very loose o compest,
greyish-brown (ine sand and sendy silt. This meturiel tends %o 96
atrebified, und #u some leostions hes copB.deoble orgskic scatsnd,
iy the nite o & depth ©f 12 feeot at Dorchvis 3, und o & -
deyds ovar 50 rest st borebole ¥, is is uuils meist 1o wes above
bl wal e Bhe, aud BRER 4 bonesti. This seoll will budume Tsoeupy™
why L .n beocme gueiek 47 any felrly deep excavelbiea
king Somk measules {suen 8 well-polating)

4 most undesirsble Pouniciion meiarisl.

. ae ubil welght of uls muteriel for desisn jurposes any
o buREN bo Be LAU LoR, L8 ouble fodbk. The subssried anlu weight

g ad Lume yed duble 595 .

fue pid fuehor is 4.9, indlesting wesi % =oderate seldisy.

Ypderiying the gpper pilt mm Pise sapd dsposive lu e very
A serobus of reddish-bprow Silty siny. itk

of Lisht grey »ils, and very riss p=nd. This -~
siiekness from i feel &% bersnsls 1, %o caly

s §, The ulevetlos oI She uprer vouncsry, Fangus
<o 1 owngé L0 op the Serth hsak, Lo approwlssiely

Whe Seull beok] ist the lower houmiory of Whls

from eles: viea 5 1% soielols 12, b0 agproxisalely
e

distinguly varve
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report

Sheet No.

CONVATS

b)  Reddish-Brews st {Cont'd)

~ Tuim sasily recogmissble siretum hed been encounterod to a
vorying degree 13 ell the borsboles driven %o dete. However, ths
stratea is thisiLest ender the lmcediole Nopthern approsch, thimning
off undsy the pregeat river bed. With sonside ation of the resulss
fros heles 7 and 11 4t sppesrs be become suoh thianer, sad possibly
sver %o @lsappear, beyond chainugs 843 # 00 o2 the Horth bank, swd
ehainage 837 £ 30 on She Jeuth bunk. ¥%e Yellave that the roasons
for thiz petSern of SssuUrvents are as followey

~ The velley ovcecupled by ths predent Jeulsls River was
probebly oul by 8 mbjor pre-glecis)l river. At the tise of %he
retreet of the lost gleclistion in Norsh Aserics, @ river flowed
in the Goulals Velley varrying alecisl seltwaters inte Glesisl
Lake ilgonguin, fororunser of the prosent lLeke Suparier. 4%
some sisge ln the vreireas of the ioe, which wig not umifers, bud
weg merked by w series of relrowis, Short re-advsanse:s, ets., the
soukh of this river beceme blsoked, or &he leke level rose, with
the result Shet the flow of the Piver was lexmporarily interrupsted.
It was during the periocd of such civeumstunces, thed the sils upd
olay sediments wers deposited in @ series of thip herizontsl strate
ssross the vellsy fleer, bub not sppesring slsewherc. Bveatuslly
the river resused rlowing, usd She sudisentetlion cessed.

The varved ailty elsy stwatur is generslly of scfd s fles
gonsisteney. ‘Ths nusber of blows in Lhe stenderd penelrst.on test
renz:d fros 2 06 15, with some higher velues belng obinined where the
£ 1 cesngsd o & predomissiely eleyay silt. & considermdle
pusher of waconlined campr-ssion teste were perforzed, in whieh
this maberinl 4314 pot indloste plestie fallure, due w0 its
nugebty tsxture, The unconflued conpres:sive strepgihs runged from
s low of snly 123 los. per #3. $t. %0 & Bigh of 17R5 loa. peF Bq.
ft.3 boe higher strenglns oceurring »t deplh where the verved
gley met-¥isl hse besh subjeeted 15 somewhed higher overburden
pressurad. 4 good averoge veles ©F the vooonf{ined compressive
strengt is 580 lus.per 8g. ft., bubt the averegs ooheaion is less
ghun Half this velue sines this metorisl does hove some misor
internal fristion, Triexiel teste sare Surrently beling dohe Lo
sgecartain bhe vulue of %he angle of inberns] frietlen.

oo BEEETE 8 b Sk e sed s ws e Proese s i & b
Gpe T Tied BhesY S8R0 WeE elEU puliUined, 4R 388

gsensitivity of the verved silty cley wes found to be eppreximotely
2e&. o furthsr te b wos ﬁ;siiaé sut bubt the resul® was variable
due so giffieuluy i remPRiGIBE.
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Hetursl moleture contants of this sir-tum dopended om
shether he sazple toeted wes predominstely e allt oF & eley.
The values detormined rosged from 9 .3% 40 77.4% The resmiss
s e Licuid Limit snd Yisesie Lisit tests, togelbur wilh the
titerserg slessiffestisss sre given im Appendix IX. Ssnerally,
Lowsvsr, the nstursl molsture sontenbs were zush in exeess of
the Ploetie Limit,

4 prunber of Bytromoter greinm #lze tesis o smplen frea
this st ubam BaVe also LeaR perforzed, snd thsms 3how She
rulstive psPecntages of »ilt sad clay slze p rileles, The gralm
size aissributiop curves sre ineluded in Appendix 1.

S0 evopnelidstion tects & L raes dlemet<r Banples wede
gonducied, bagsuse, sB the work progreseed It Loosze evideni Hhed
these Lests would Be uNReGesBuPy, sisce no sejor losdlage evuld
be plaged ob the voryed silsy eley sirstusm. The campres:ive
infiex Des Devi estimated %o be from A58 %0 5Lk, the lower value
neimg For o 8ilt, snd the letker for e eley sseple. This sirstum
asm be usld $6 be of nedium te hizb compreossidilivy, which is
understendeble, since =% oo time In its pesl Ristory wag it
whieet to very high overburden pressures. 1t is noramlly
eonsol lisbed,

Tas selour of the reddiish-brown eleys is sseceisted with,
snd protably derfved fros Une iroa-beering isd rocks of the
Eswegnewan earies.

The pH facter i= 4,8 indlestisg wesk to molerste mcidisy.

1 5o Uoerse dend witha Roe

Underlying the ispsrmesdle soriotus of reddish-brown v rved
i1ty olny, and extesding ¢ leest a6 Jor down a8 ths botion «f Lhe
doepest role, wr 8 Biosbua of zalilescloursd, amgllsr Bas el
ipneous rogk Trogheats, 237 out of seven sleve unalyses on ¥sriocue
swoples ef ids ovborisl gave very comporatle resulls, and the
seventh indicrted m minor stratam, or pooket, of silty ssnd. The
gratn ofzc distribation disgreass .re included in Appendix II.
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Ghupdard pendirstien test rogulis in shls stretus wihioch was
apacunte red in overy Lershole, were guite veriable, AlGacugh thile
sund 12 oply sempact fn seomu leeslissd sress, 1t I8 geserslly donse
Lty extremely denve. The stenderd pepstration tests du not slsays
iandlonls Shis beGuuse of the Qlsturiwmes of tus send Ly Ghe Artesisn
wtar eneounbored below the rediieh-Vrows sllty elsy atrston, 1%
HFEE & 000NN DopulTente fey the rend bo be feroed beek up the
caping by the weler pressure, this being élsturbved und lobsensd.

Thy pil Teetor i8 5.3, fndiorting weuk seidity, which is a
ashoarsdberistie of wsteriels of jgoecus origin.

£ growp of solles of almer isporisnes l: found in ths
procent riveried, snd overlyisg Yhe ryddlish-brown siliy elay
gfrabar. The riverved euils soaslst of setursied, gray-uromm
ceorra senfe, &b rome polnte sontilning Tine gravel vpd at othars
enntelp ng (o0ESLS of vedebPuwn ¢luy secured Iros Che Stralus
bensath. Yhe riverved solls sprs varyy locse 3¢ 2cipmeb.

BT S RETYIONS
iy ok Bie Loasdliond

The Aptenies waler sopAition om Lhis slte results fros the
impersecible 2iliy elsy leysr, walek eoafines aome o hae walad
whion Sless sowsrds Whs pivar woysugh Lhe sell from the resis of
poth Lonks. He water snder prescure w:s snéountered uatil %he
gilty eley strstum had been penstrated,

An interssilag feet obswrved duriic the siakiasg sad
gazpling of the holes on both the Hortk end Soula Daaks wes Whed
the artesizm woter flow out of tae holes wer definitely inter~
relatod, For ezasple, borshole 1 wse driven Jirst, and efter
the 8ii%y ¢lsy wos penetraked & comsldersble flow of water IFfsm
this hole scmmssecd. However, when borshole 2, lower down ihe
penk, ned alsc penetiated the siliy cley alrstus, weter started
to flow, mod the pressure st borehels 1 wes @aa&iésrah&y relleved,
“hee BSorshole 2 was tenvoparily rluszed sgeln, during the sempling
spesetbions, the flow of wuber frog boerehole 1 egeln ingreagad,
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A8 8 farther exesple, et She Soubh bunk test sole § op
completion wee making o sonsideredle flew of wster., During
the driving of $uet hole 12 at depth, the water suddsnly
coamenoeed flowing eround the cutside of thw essing froa the 30
ft, dapth, The wetsr lomedistely out off ot hele 5, 4 the
ﬁﬁsigg 6% hole 12 wes arives further, the perimetrel flow
dennsd, Ut the flow reappeured ol Lole §.

As far as sould be ocbserved is the fleld, the hydrostatie
pressures, orf the weier levels im the bmorebeles wre aot
effecied by risce in the Susge of the river of up to 7 fest.

Tpe individes)l bershole water levels and/or plesemeier
resdings are given o8 the borehols logs, and She hydreulle
grediant samvertsd from the squivelent plesometric resdings,
is indie=ted ou the profils.

Lt is epparent that Whils s terisl Rse Tow properties
recommending ils use ag & feundation meterisl. The water eoatent
insresses with depth and in Shewent of excevstion belng nessssary
sosg forx of sontipuous sheet plling eor cefferdes will be required
with previslen for pu ping, Furthersers, in viav of the tendeney
fer pizicg %o oceur, the protestive shesbinmg shouid be kepi well
sased of ths excevellon With ke objeet of redusing, if not
sliminyting, this sveahuelity; to thie epd She sueet piline shouléd
be drives lato Uhe elapy slretum, bRt sot through §t. In %low of
its Fine pertisle aise, the smeicrial forming Shis

respbpd to seowr end burbeleanse,

Zodiths panetretlieon <ud useonlised eompruscion Lesss
indicute that thiz ~aberlal Bes poor losd currvimg properties,
it b8 3leo apparent Irom the scapressive 1ndex whst setilament
spuld e sslieipsted in the evenl of @ supsrimpouded load
sreesding the present overhurden (rosmure. any lesd plevsd o
the strauus overlgling this seborial would slae indeee seiflosent

0 Suke pises.,
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This msterisl is by far the noet sulisbls for lead besping
FUrpasas,.

The principel Te-ture regarding Wkis ﬁ@%&#iﬁ% is the
Artesien wit:v pressure wiloh %us boss devalopsd in this stratus,
Chservations on the eite Ilndiccted %hst this 18 releused ss susa
@B §3g§§§§&§ fupermesble elay stratus ie penetruted, ceweing seocr
&% depih.

fFurthernore in one iﬁﬂt&ﬂ#%, #% borehele 11, waber was fcen
to be seepisy up the ocutside of the ewming, Thia Hﬁﬁlﬁ aypesr %o
supgesd thet the elsy sirstex will act lmmsdieciely seal off the
upwerd flow of wuter, snd sines the {low belwgen Bens voles in
interconuesisiy it ﬁﬁf well e et e upeard Tiow ut the boles
8% the lower sieveticSe would bDeoome mors perked 17 She sdepage
Bigher up on the benks were cub off. The denign therelors shpulsd
spticipate and be 8ble W %olerats on upward flew of Artesies
wober, sibheush there 18 a poszibility thet this {low of wetor
will svemtuzlly verse. There Sre on reoord octaslons waelre sush
hes gvbunlly poeurred.

Some "beiling™ hep sir-ady been observed en this site,
pariieulerly in the arsa surreundis: bosrencle 1, end unless
afraagi?# megesures sre tsken %o prevent this comdision srisinmg,
diffioulty with wny excsvetien in the lodse suad can be expesclhed,

The Lvtesien &% ¥ &ay %raéﬁﬁﬁ & preblel in Lhe sopstrucliion
af Lhe Fup.0FEs o5 Lhe Mevrih $ide, slnes the ealferdesm though
providing §*§§~gﬁiaﬁ fros sisile gfwﬁéﬁ wahe¥, will pot preveat
ths upwsr? § ¢¥ wetzy, under hydrostsblc prassure, aleng she
pilss when thess B 2 JE A if% %%% %f‘ rmesble %ﬁrﬁiéﬁ

ibrntien ososed 4y : -
sufficisnt coasatisy

Eh&

&ﬁ £LLt =md Fing eand

gg;gj cluy end clegey ®ils
Bk
torisiz op shich 3 2lage

& ~‘ W
g w-v!*
i

i@eer ise L6 will be negessery to¢ found the Lridge on Lhe
goarue Man sratus underlying iﬁﬁﬁﬁ e wppel atrute,.
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Phe shrotes coastltuting Shs river bed deposits psrtisularly
near thé surfeee are Very lesse, of zmell perticle sise,
and wishout pabars) binder; esvordingly we havs soncluded
thads they will bs subject Lo seour.

ir the provisions msde fer seour protestion for ths sapperis
in she river bed 1% appesrs fmpsterisl whethar way inters
looking steel sheet pilipg sunk for ecastyuetion purposes
is Laf® in pesilien er removed aftsr the eowpletion of
senetruetion, provided tae plor suppert io dasigaed

socordisgly.

In this ecenestion we siresgly reecmmend that sny soffardan
or sheet oilimg sunk frr eonatructios wors should be
driven into the slsy stratagp, dut ned Shreugh it

#ill %o necesssry % Tound on the cosrse cunf

: , #hish 18 leosted ot zome depib, the noad

S05 es)] methed will be bthe uss of piles., These should
he dcmirned &8 Swisily end-beeriag, wnd any sasistence
shut say ssepue fros frietion in %8 upper strsta

shanid e Lenored.

1§ 1§ doubtful whether suy silessmve stesl “HY piles of
indriy heevr sesbtion will pesetrate deepsr then 34 feas
gt tne leestions of boreholes B and 12,

ve sre of the eplmien thst the Artesiss sater ebserved
on this site will not heve say percanend sdverse effest
on vhe Loed exrPyiss cspesity of the plles, Howeter,
it is pewsible Laet Bae eoffordsm ares will Be flopdsd
durfae pile driving epercl lons snsg the walael he=ping
LTk i3 peneLrRed. Aschrdingly, we Bolleve thatl
some seventmge may «cepse in reviding for thls, sush
ag & sgip of 8 worging consvrete overlylsnp thes botton oF
che vefrerdan. Loeh & precsution will slse serve Se
prevent sguinet she bottem af the safl.pdsn sres
bGeeoking Live or culok az s resuly of driving ppar-Linnf.

Subjest wo erosien erd umdsreutting of the piveyr benks
Leing oviroome by eviems rip-roepping, bhers should be
. B e . &

£ e g “; P oo
ARy OB this 8ite.

AW w SRsNE T
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8, The esnditiens shresdy desoribod for the plers will
aprly S¢ ihe Rersk sbateent.
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rapars for

Thess lechurs are zhown is ar#sx to give soms izdiceasion

of the chemisal #ffset thet the soil apnd groundwsier may heve
a% :?m sabers of the proposed sﬁwﬁm, partisulaply
888 *

Hompl n 4 é%a% of Eﬁﬁ%ﬁiﬁ gars Poughly
;ﬁé with ﬁ?i}?&tﬁi}’ ¢.8, 6Ff dlstilled s&%@ @é then
the ressliing slurry wes ﬁ.&&&a& &% least twias aa%il s Talriy

e i mtin

slear solubion was cbtsined. These were temted using s eelavisesrie

sethod.

Test Ho. 1 ~ B.H. 1, Bemple 6§, Depth 30'~31°. Reddiah silty elsy.

e 4.7 ,
L8 ¥aek o moderate aeldisy.
Te8k Ko. 2 - B.E. 2, Sasple £, Depth 10%-11'. Orey olayey end
siity saand.
e 5.9 ‘
b9 Tenk to moderate ssldity.

Test ¥Ho. 3 - B.H, 5, Sample 8, Depth 40'-4l'., Fine to cocarse

L 4

ﬁ -4 5’1 )
£.3 Weakly selidie,
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YOUR REFERENCE:- 850 roselawn avenue,

DUR REFERENCE  5711G TORONTO, ONTA’RIO.
RUssell 1 - 4955.

January li4th, 1958,

Department of idighweys of Ontario,
280 Devenport Road,
Toronto, Gntario.

Attention: ¥r. J. C, Me#llister

Dear 3ir:

1, aAttached hereto is our report covering the work on the

Southern venk, and ths decpening of the nole in the river.

11
011 shear strength test results are given in
E ched report. The conclusions in this

OKIJ

nﬂ Consultsnt that = single 300-foot span is now

)

[
[

ver or 5d;ac=nu o zac banks be

m ety
&

[ = 51 ot

B h

Enrougn the 8ilty clay stratum.

foude
® b @

- oot Ly
B o ot
N e

[T e
(&3]

k2
Yoo

conditions, factors leading to our conclusion

8,

't heve been influenced by infeorsstion obtained

=y would best be cszrried on Franki

the effects of the Artesian weter,

4. A% chainage 841 # 50 on the North bank either the Franki

type pile or the cast-~in~plece, reinforced conerste pile (such
a8 the Raymond monotube pile) would be most suitable, However,
tiis does not preclude the use of gteel YH" plles on the North
benk, bthough they would achieve grester penetration.

5. On the South bank at chasinage 838 # 50 the most suitab
type of pile, Lecsuse of the lepgthto be driven, would be either
a monotube plle or & stesl "HY pile.

SOIL SAMPLING & LABORATORY TESTING, ROCK & GRAVEL EXFLORATIONS, SHEAR VANE TESTS. SUBGRADE iNVESTIGATION
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e

6., The finsl selection of pile type becomes & matter of
sconomy, and other engineering considerations beyond the scope
ol this report.

Ycurs very truly,

E. ¥, PETO ASSCCIATER I1TDh.,

M
oy

12 1sb E. M. Peto, P. Eng.
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. Job No. 57119 Client’s Ref. No. Date Januery 13@}1[58 |
SUPPLEENTARY S .
Report on

SCIL SITE INVESTIGATION

GOULAIS RIVER BRIDGE

HWY. 17 - TRANS-CANADAHRTGHWAY
for

KENT OF EIGHWAYS OF ONTARIO

INTRCIDUCTION

ine Terms of Reference and Method of COperations were
as stated in our first report for this project. However, because
the Consulting EBngineers were required to meet an early desdline
our report was divided into two parts, to enable them %o progress
with a preliminery design. The first part of this report gave a
G general pieture of site conditions together with deteiled information
on the North bank and soil conditions under the river., The
supplexsent is primerily s report on the results obteined from the
South benk, slthough some additional informstion is given for
boreholes & and 12 loceted in the river, which was not available
when the originsl report wss issued.

At borehole 12, the untimely rise of the river, sanded
over the hole, and the 80 feet of casing was left in the river
ved. Every effort to locsts the top of this casing by driving
probs rods through & hole chorred in the ice failed, and the
césing w8 not recovered.

I% shouid be noted that throughout December and the
early pert of Jsnusry 1958, the river in the vicinity of borehole
8 did notfreeze over. 1In ordsr to deepen this befehole to prove
the existence of snother soft clay stratum at depth, it was
necessery to work from & rather complicated timber structure
partly flosting, and partly supported nn surrounding ice. It
was found to be imprasctical to messure the ground weter pressure
with a piezomesrie installation, because the gir temperature
remeined well below freezing point, The large volume of Artesian
flow from depth at this hole precluded the driving of casing or
gsempling deeper than 80 feet.

SOIL ENGINEERING & LABORATORY TEST'NG, ROAD SUBGRADE INVESTIGATION,
EARTHWDRKS CONTROL & PAVEMENT DESIGN, SUPERVISION & CONSULTATIONS.




e. m. peto associates Itd.

supplementary report ¢, Department of Highways afyéntsriﬁmétﬁh -2

INTRCDUCTION: (Cont'd)

Work on the site wos Tinally completed on Janusery 6kh,
1958, immedistely after which the eyulpment was loaded, and moved
baﬁk to Toronte, erriving st noon on Jesnuary 8th, 1958.

The detaziled borehole logs for the three holes, together
with shear strengih test resulbts are attached, fellowed by the
amended site plen, showing boreholes 7 and 11, the deeper sectlon
of borehols 8, &Eﬂ the currected hydrauliec graaie&tc

S0I1, CONDITIORS:

The deepening of borehole 8 in the river, nesr the North
benk, confirmed s dense fine tr very coérse sand depe@it as we had
enticipated. This stratum is water-besring. We believe that the
exces8s ay&rostatic pressure measured during the initial driving of
tiis test hole is on the low side, and thet the pressure from the
70 to 80 foot depth qnoalé have beeﬂ considersbly greater, &ince
the Tlow of water from below the 70 foot depth was extremely higi.

Sputh Bank

At the proposed abutment loeation on the South bank, the
i1 conditions are rsther disturbving. Instesd of the soft silty clay
rabum thinning out and eventuslly dissppearing &t the edge of the
er valley, it dips downward at an undiminished thickness, with
icutions of en actusl increese.

The sitratification at holes 7 and 11 was found to be
inel ined indicating thet the varved silty clay stratum has been
folded downward by the weignt of the material sbove it.

n the light of these Tindings, the hypothesis, submitted
in the first report, regsrding the Tformation of the ¢lay stretum
i® no longer s%rictiy correctb. Lt nOW appesrs guch more llkely thet
this msterial exists for & considerable dlistance back along the
Souta a yrosch to the bridee.

Overlylng the clay stratum at holes 7 and 11 is & sand
deposit some 6L feelt despe
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supplementary report for Department of Dighways of Ont&ar i@heet No. | -3

SOIL CONDITIONS: (Cont'd)

The colour of the sand grades from light brown to grey,
and the dens".ty is loose to compact. At borehole 7, closer to the
river, some organic material wes encountered at 50 foot depth,

Tr.e naturasl moisture contents of the sand sauples aré
of the order of 22.8%; whilst those of tae underlying verved silty
clay range from 27. 6% %0 70.9%. They are generelly very much wetter
than the plastie limit, apd ip some cases gre near or at the
liguid 1imist,

The uncon’ined compressive strength of the varved silsy
clay is veriable, but the average is 910 1lbsh per sq. ft. Three
triaxisl compressicn tests slso gave variable shear strength
resuinn, but bore close agrecement ap the angle of internal
friction, which is ifi the order of 1% to 29. Angles of internal
friction Of such & low order are usual for. a saturated clay and
mormel design p;aCulce errs cn the side of safety in ignoring them.

Tae sensitivity of the silty eclay from holes 7 and 11
is approximstely 3.70, indicsting thsat this mmterial would only
have 27% of its or;glnal strengtn after disturbance (such as pile-

. driving).

Consvlidation tests were not mede on the clay materisl,
becsuse of its depth of occurrence, under botn tiae North snd 3Jouth
approaches and abutments; furthermore the consolidstion characteristics
of this meterial have been fairly well approximzted fmom the
Atterberg limits, given in the Iirst report, end its natursal
moisture eontenis,

Directly underlying the reddish-brown varved silty
ay s 7 snd 11 is a stretum of light grey, stratified
silt with mAner vlaf content The silt is generslly compact
ated, with natursl 301sture contents of 2&n.

l

.,

The tobal thickness of the sedimeuntary deposits of
clay a@nd silt is 29 feet at borehole 7 and 29-1/2 feet 2t
boreghole 11,

Beneath the clsay and silt stratum, is & fine to coarse

and containing rock frasgments, which was eneuuntvrea 2t every test

¢ on the site. Stand-rd penetration test results in this materisal
unrslisble, due both to the disturbance of the sand by the
Artesian water, end interference with the sampler by rock gragment
WNevertheless w& believe this materisl to be in & dense or very dense
state, due to the high resistance experienced én the site in driving
b

oth the sampler ead the casing.
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CONCLUSIONS:

1+ The loose condition of the upper deposit of some 64 fest of
Bend will result in scme settlement occurring in the event
of fairly high lomdings being applied %o this msuterisal.
It is an undesirable foundation medium, and its use for
this purpose should be avoided.

2. The test results show that the strata of sedimentary
material comprisedol the varved silty clay and silt s rat&
have very low shear strength, and are subject to
considersble consolidstion aﬁéer load., Thess cnjectlon&ble
charseteristics preclude the use of these strata Tor

heavy losd-besring foundetions,

3. For thess ress 21s we consider that end-bearing piles will
be recuired. However, in the locztion of borehole 7,
whizh is espproximately at the South sbutment loecatien,
guch piles would need to be at least 100 feet long-

L There is = 1ikelihooé that eonsalidation of the varved
8ilty cley &nd silt strete will occur under the surface
lcadings of the apbroacn embenxments and other surface

' works, with a subsecuent negaiive frictional drsg heing

exerted on the piles. Provision should be mede for this

effect in the design of the piles.

5 Heving in mind that e single 300 ft. span structure is
now contemplated, we feel that either monotube or
steel ¥H®™ piles would be sultsble for the existing site
conditions. “Yhe steel ¥HY piles will undoubtedly obtain
greeter pepetration in the ccsarse s=and stratum and will
trensfer the load through & combinsition of frieticen and
end-beering. ‘The monotube plle, nowever, is unliksly
to have tihe penetrsting powsr of ths "HY™ plles under
these conditions snd would probebly be driven to refussal
shortly sfter EntbrAﬁé tre coarse sand sirstum. Thas 1t
gD €srs thet & final decision &s o type of pile used will
rest on bthe relztive econnwice of either type.

G Subject to normel enginsering precsutions belng taken during
the driving operstions, seitloment of tne pile clusters
will be within tolereble limits.

Ee e IETC A3Z0CILATES TTD.,

P
' ¥iiasb




Job Number 57119 SUMMARY UF UNCQ%FIH%Q CONPRESSION SﬁﬂfﬁﬁTi TESTH

Sample Semple ) Net, ,
from B.H. Number Depth Type of railure 4/ Pes.t MG, Remarks
7 175 71-1/2' « 72% Very sudden,brittle 1168 - Stratificstion not
horizovtal.
7 174  71-1/2' - 72' Plastic 245 53.0% Remoulded ssmple. Quite
- ' g;as'i;i;; ?i;eﬁ ‘re’magmeﬁ, )
7 173 72t - 72-1/2* Very sudden 1069 “ 1/8‘ - 3/16" g grey seams
& 1/2" spacing, not
heorizontal.
7 178 72% - 72-1/2' Very FPlastic 328 - Remoulded sampls.
Sz&&ﬁ%‘"
7 17C 72-1/2% - 73' Sudden failure along 559 5548%  MNatural moisture content
plene € 56° from near Liguid Limit,
horizontal
7 17C 72-1/2¢ « 73t Very Flastic 181 - Remoulded sample.
Sepsibivilty 3,08
11 18 73t ~ 73-1/2' Shear along plane & 590 740 70.9% N=tursl molisture content

right at Liguid Limit.
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