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AN INDEPENDENT DRGANIZATION PROVIDING A COMPLETE SOILENGINEERING EINVESTIGATION s'sa‘v‘g;cs‘ ‘

€. m. peto associates Itd.

YOUR REFERENCE:- 850 roselawn avenue,
ouRr REFERENCE:- 5765 TORONTO, ONTARIO.
RUssell 1 - 4955.

July 12, 1957,

Department of Highways of Cntario
28( Davenport ERoad
Toronto, Ontario,
re: 5o0il Investigation, Hwy. L(1-
Ganeraska River Bridge

attention: ¥r., J. C. McAllister

Dear Sir,
diiclosed herewlth are four corpies of the Ireport on soil

arnd foundation conditions at the above site, dealing specifically
with the proposed bridge.

The supplementery field work, consisting of 2 short bore-
holes to refusal and 5 suger holes was completed this dete, and a
supplementary report on the riverbank soils will Ffollow as soon as
the samples have been checked 2nd the results interpreted.

e Lrust that ihis srrangement will be to your satisfsction.

Yours very truly,
Be M ZE2T0 ASZOCIATES LTD,

M/

, io f:.‘l:g‘

501). SAMPLING & LABORATORY TESTING, ROCK & GRAVEL EXPLORATIONS, SHEAR VANE TESTS, SUBGRADE INVESTIGATION



AN INDEPENDENT ORCANIZATION PROVIDING A COA

e. m. peto associates lItd.
YOUR REFERENGE:- ,545/.5,’ 6!/5]
OUR REFERENCE:- 5765 o - TORONTO, ONTARIO;'

ffﬁurxnggahaxglacamenﬁ»cf~f; -

850 roselawn avenue,

RUssell 1 - 4955. |
October 7th, 1957.

Department of Highways of Onterio,
Bridge Department,

280 Davenport Road

Toronte, Cpntarioc.

Re: Soil Conditions - Genareska River Bridge’

Déer Sirs:

- Fy-ther to & telephone conversation with
#r, Lount, wmnsa?ting Engineer for tre Genaraska River Bridge
pro ject, We wish %o meke the foilowing comments.

It is our understanding thet the 35 ft.
high embenkments are to be placed first, sloping down to
the plers which sre to be located adjacent to the river
edge, &t a 2:1 slope. Steel H-piles for thse copen-type
abutments are then to be driven through the fill. We
understand that it is then propcsed to drive steel shest
piling to bedrock to form lerge diameter ceicssons at the
river benk, inside which the concre.e piers will be
constructed.

As we heve already stusted in our previous

"~ reports) the existing soil will fail unier the load of the

35 ft. high embankments, probébly by the time the
embenkment reaches a height of 17 feet. The samples
exemined in our leboratory indicsted mer- “zems up to 1/4"
thick of fine send in the otherwise predowlnantly clayey
8ilt subsoil and we therefore do not anticipate any major
builld up of pore water pressure. The fallure of the natursal
801l should “e progressive &8s the embankment is resised and

~there should be some up 1lift of the existiag grade be;ond

the tos of the embankment. We anticipete some failure st
the river benk or in the bed of the river beyond the end = =
of the approach embankment. These failuras ﬂallrall oagur - - -




imuaws l'td.' o

n* i

supplementery letter for Dem tment of Highinys of Crtsritsheet No.

e do not ant101pabe &ﬂy eprreciable
itions] failure will be csused b] Luw-ériViﬁ of tie
uteel ~veems fer the sbutments. ¥We @0 not ant ipute
eny preblem with the construction of the circular open. :
caissons for the concrete piers. The' a*setlna,for these
caissons will be driven with so little resistsnce thut v
<8 do not advige the- use ol diaﬁel pile-driv ing equlpment.:'
Ve doc not anticpate any iurtaer feilure g8 8 eqult a»* :
‘the construction of these caisssns.;;ﬁ,:,, B i E T

o : bhouid vcu wich to mln;mize the L
displacement of the natural scil towsrds tne river ba,“”
due to the high embenkment and to safe~gua“a agalnst
apny po-sibility of minor displecement. during the c¢ons:
cf the abutment or piers, then we would recommend thi
prior to the placement of the embunkgent fill, & 5'
deep trench of at least 30 feet width should. bc cut:

“through the existing poor soil ‘along tne roud centre

~line for e distence of at least 100 feet beck from esch.

~river bank. <+his excavaetion or trench should be reconsi

with a properly compscted grenulsr f£ill before commené
‘the fin-1 placerent of: the embankment £ill. We unde;
that Mr. Lount believes that this meth@& will: prcviae
complete safe guerd aegainst failure of the new-embankme t
during the construction of the bridge snd we egree,W¢th
nim in this respect. s

Yours very btruly,

B. ¥. PEITC ASSCLCIATES TTD.,

E. ¥. Peto, P. Ene.

3
s
w
o



AN INDEPENDENT ORZANIZATION PROVIDING A COMPLETE SOIL ENGINEERING & lNYESi‘lGATi;D& SERVICE

€. m. peto associates Itd.

YOUR REFERENCE:-

850 roselawn avenue,
OUR REFERENCE:- 5765A

TORONTO, ONTARIO.
RUssell 1 - 4955,

SUPPLEMENTARY REPORT
APFROACHES TO HWY. 401 - GANARASEA RIVER BRIDGR

§

Due to the fast thet it is proposed to plece a great
amount of £111 (35 to 40 feet) st the Highwey 401 ~ Generaska
Eiver erossing, the beheviocur of the native soil when very
heavily loeded by the £ill i1s a problem of prime importance.
Therefore, after the field work et the proposed bridge abutgent
had been completed snd %he results checked it wes decided after
dlseussion with D.H.O. officisls to send a srew bask tc the
slte to perfors & number of test holem mlong the Hwy. 401 centre-
line. OUn the West approssch, whieh is easily accessible, our
stenderd type soll ssmpling wes carried out, using s Sallivsa
®1z" drilling mechine. Op the East bank of the river s number
of esuger holee were put down, using a,yastéhale agggr in ths
upper atrete snd a serew-type euger adaptad_to L4t | 11
rods in the lower strata, Ko nimbars and 3°°ﬁ£§9“s»%§i££§"
test holes ere shown on Lhe revised site plan attached at the
rear of this report.

After all the semples hed been checked, @& profile along
the highway centre-line wns drawn, and this 1s also included
st the rear of this repert.

4 coheasive soil type with high netursl molsture content
was encountered on the East spprosech s Bnd some laboratory
testz wers ounrried out in order o clessify it. The hydrometer
grain size disiribvution Glagram i3 included in this report.
Agcording to temtural clascification, this soll is e very clayey
8ilt, but sciually its eigineering properties ere¢ those of a
cley. This meterial is an A-7.5 soll under the U.S. Publis
Rosds clessification system, which mesns thot it mey be highly
elsstic a8 well as subject to sonsidersble volume change.
Fortunately the occurrence of this m=terial on the slte is
limited only to portions of the Zast bank well back from the
river,

SOIL SAMPLING & LABORATORY TESTING, ROCK & GRAVEL EXPLORATIONS, SHEAR VANE TESTS, SUBGRADE INVEGTIGATION



The welght of @ 35 ft. esbankment of well compasted .
£111 contaipning some grasnular materials is in the order of
2.3 tons per sg. ft., which is well in excess of the conpregaive
shesrlag strength of the nstive solls, However it must be
remembered that due to the arching erffest the entire tosal
dead weight of the £1l1 will not aet at any one point. 7The nutive soils
ere ssturated and, except for the predominately sand portions,
seelk tc be highly compressidle.

The centre line prefile shows thet the bedroex on the
East spprosch is feirly flet snd 1s presently overlsin by from
10 %o 12 feet of soil. On the Western epprosch the bedrook dips
down towards the river, snd Is overlein by approximetely & fest
of s0il et chelnage 421 # 00 end approximetsly 12 feet of eoil
at oheinage L3 ¥ 00.

B> predominstely clay matsrisl wsus encountered op the
West spproash, and it 1s likely thet eny settlement under the
welght of surcherge will be gradusl, wil) inorease to a se-tain
limiting value &s the £111 material is lald, end will thereafter
censs. Ime to the sandy neture of the soll in ths vicinity of the
old sarth dem and up to ehsinege 421 ¥ 50, we enticipste little
or 1¢ settlement in this sectlon. However, from this point on %o
the ¥est bridge sbutment settlement of the netive soil will take
plece, with the maximum sol]l compression ccourring closest to the
rivere. Nost of the settlement on the West approach should ceceur
during and almost imredistely after the placement of the rill.

The profile indiesntes thel & relastively thick stratum of
sof%, eompressible elay starts at the Eastern sxtremity of the
Gensrasks River flood plein where the ground rises sharply. This
meterial 18 liable not enly to considereble settlesenty bat also
to plestie shear fellure, since it has & very low ultimate shesr
streangth. ‘

On the fairly level Esstern epprosech to the river from the
riverbenk itself to sistion 426 # 90 thi:c. e does nct appeer to be
suffielent of this soft eclay to cause e msjor plsstic ahser feilurs,

As on the ¥%West brnk, the soil in the Bast approsch will settle

duripg the placesment of the flll. The send strats cecurring throughout
thi¢ organic eilt, sud the sllty spnéd strabte ooourring clsewhere

should preelude the bulld-up in the soil of excessive pore water
pressures whlech enccursge sudden szhear fullure,



We recomsend that thought should be glven to the
placenment of sbout 5 feet of Fairly dry, good quelity £ill over
the whole widtk of the proposed embankment, to provide a
reagonebly dry working surfsce befere Lsavy compsetion commences,
Enis will reduee to & minimum the heaving usually associated
with the compaction of very moist silty seoils.

E. M. PETO ASSOCIATES LTD.,
M
™

MM :ad E. ¥, Eﬁgﬂ, Fa Eﬁs.
July 23rd, 1957.
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AN INDEPENDENT ORGANIZATION PRAOVIDING A COMPLETE BOILENDINGERING & INVESTIOATION sERVIOE

e. m, peto associates Itd.

YOUR REFERENCE:-

850 roselawn avenue,
TORONTO, ONTARIO,
RUssell 1 - 4985,

oun rerEREnce. 5705

RAPORT ON
S0IL & FOUNDALION CO:DITIONS
TWY. 401 - GANARASKA RIVEZR CROSSING
YOFE TP. 716 We Po 757 = 56

for

T OF HIGWAYS CF On

We were reteined by ¢ letter from ir. ¢. Co Meallister
duled ey 10th, 1957 to cerry cut a compleie s0il sive
investization et the above river crossin .

ine work was to te performed in our stunderi manner,
#s$ on the other Highnwaey 401 bridre sites., We were recuired to
drive 6 te:zt nolss at Wocxulons a3 shown on the D.“.O site
plan B.2866<«), In addition, 2 othsr test holes were to ze
performed on the benk et the discretion of our Field Epgineer
in order to see wheither the masterial con the banx could Lolersie
the losd inpvosed bty 3o to LU ft, of surchnrge.

od

Tt

a4ll test holes wers to be driven 1
coclny und s&m;ling in the signdard munnar o
Sy
L

o §3
.\Jc
Wil
e

5
o o et

¥
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G e

or lessa, cra penetrotion test results were
throushout the worke If cohesive scill with resu
or less W encountered, sSua.lby tube samples Tor

ware to be twken, 1T enh‘V refusal wus encount:
£n to proven by coring for o distance or st l:z
dlemond drill bit.
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S0IL SAMPLING & LABORATORY TEBTING, ROCK & GRAVEL EXPLORATIONS, SHEAR VANE TEBTE, SUBGRADE INVESTIGATION



charecte. ized by a bleckish luyer ru

METHOD OF OPERATIONS

The work was performed using & skid-mounted Longyeur
Junior Stralghtline drill rig with A-frame, which wus trucked to
the site from the Hipghwey 40l - Weoler Hoad Crossing on June
6th, 1957, The work commenced on this deie nnd was completed
on June lhthg but the euulpment wus trucked busck to Toronto on
June 17ths. 1he 6 test holes for the tridre were performed ss
shown on the sive uttaeched ut the rear of this report, After
the orlglinel rield work hed been completed, und subseyuent to
o dlscugsion of the preliminury resul:s with D.H.O. briige
dep.rtment orficials, it wus decided to send & crew bzcx to the
slte to perform e numier of test holes sleng tne centre line on
elther side of the river., %he purpose of tLese noles wees to
delineste the bedrock profile along the centre line end to
obtein samples for density tescs of the msteriel on the banks,
At the time th .t this report is being written, thils supplementery
field work 1is in pro:sress and the report on thet phece of the worg
will follow ot u lster date, end will I'orsm en addendum to thls
raport,

4l) samples oL .sined on the siie were curefully chacked
In our luovorutery =né complete btorehnole logs were drewn up. <These
a1r'e included et the reur of this report, 4he samples will be
retuined for & beriod of at least 30 days, arter wnich they will
Le dlscsrded unless we are otherwise notified,

The ground water levels were noted wherever possible during

the periorrance i the work, but could rot be oblelped slier tis
cesing nad cen pulled beceuse the very loose silty materiel ceved
in irnediatel y.

411 elevations shown on tiae sive plen sine .entioned in

this rescrt wr referred to Veodetic datum, which was obteined f'rom
a DH.U. bDeneh murk on the sites Thls bench merk is 8 cut crose in
£ -

tic top of the concreie ballest well sbutm-nt of un old Celleda
grade left of Stution L1o ¥ 60, and tne elevwilon wee tuigLen Lo ve
3L5.05.

SIls AlD SROLOGY :

&lthough 1its main branch 1s omly 22 «iles loug, tae
saneraska River drains wn asres of over 100 s,. miles since 1t Las
4 larce nurper of tributuries. & lurge port of 1t é?%ig;{% Busin
lics in the Irouois plein, Its sversge ' redient is 3u Tt, per
nile. Ffloods occur every yeor, snd during toe pust 10U yeurs ot
least 20 mujor fleods have inundated rort oihe.

The benks immediacely sdjscent to the proposid Dria;e

site ure Teirly level for s distance ol ayproximevely 300 - &0C
i 1Y in the
it

on eanch side oi wac river, but tre sensrul teRogrey
oren is hilly due to the poefence 0. meny drumling. -ds Sgél:¥$i
encountored at the site were muck end bcttam»lsui}sz}liz §§&Eidﬁ*.
developed on flood launds slong strea?iizugiezéptgdg;sziift.'%c
several feebt composcd ol orgsnle met.riel feirly wel; ﬁessggos&d,
Ihis is Ure.uently unde:l.in by vill or linestons LEUICCK.

52
G
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Frequently some form of luyering eppears that merksthe yeurly
depositions, 1In this particular cuase tue leyering waz in the
form of thin vonds of fine vrown gend. The water teble in the
golls 1s geuverally nigsh,

Sedrock consists of limestone of Felesozole oricin.
S0IL CUNDITIC!.S:

201l conditions on the s$ite wre unifor:, und one bsarock
surfzce wos Tound to be qulite lsvel, wlthou;n i1t tends to follow
the ﬁraaient of tne river.

Tne top 10=-1/2 to lu=l/2 ft. of the site cousists

baeically of e mildly orssnic silt, dorx bluckishb bra“" in colour
and o1 spongy texture, wolch is interbuedded with thiin ssaus of rine
brown scnd. This muterisl is sol't to v ry looss whtn etandsrd
penetreotion test resules ol only 2 or 3 ulows, It is generuslly

vely wet or uuiuruted. At some of tne test holesw, yurtieuiarly
holes 1 snd & on toe West bens of the river, the Iine ssnd precominevsd
ung hnda 1\.\1%453 of or unic silt,

fff

) s;cL of the & teit uoles, ¢ taln scr.ium no mors then
1 foot in talcxkne:. of ¢ 1luv Iins to very cc&rme sund wiuh liwmestone

frugments wes :nc untoerede Tis mot.rial, wazen i very den: e, ]
immedistely GV’rliéb the bedrock wnd un“ualims Liae or:wnis ¢4lt enc

fine sund, At 3 of the holes, IOck cOres wel's LLKEN tC u £eBS LLs
sounaness of the bedrock. Although the Iirst o o 1 ft. of the
vedrock is fregmentsd and raulted it was found to te sound end

of exoellent uslity below tuls, ;cd oc; consists ol limestone,
slthou-i some delomite, ocemcicnol reoscils wnd reldsper cyrstsls
were noted.

YoM COTDITICN 5

e
permesble Lo W ter, «nd ohs ¢
coinoide witi Tie sireum wutl:
304.6, to your dutume.

3 LGNS Ty e
R J’CC‘ i'\u{.i-..;»lus.’ib Aty GO ,J,L,JD.._’&,,,QI

1, 4nerc is no doubt ta t the oric. e suoulu be founded directly
on bedrocke.

e Lugulee ol thne sinellow destu to ¢e it will prot oly
) be preyeruble Lo arive saceldig sl Then CRC <V Le cown ;
divectly to the bodrocx Ine auunueqts Cun Lhen ve well
keyed inte the solila rouh Below Lid 1i:~gurea ng;&r .
portion, en:bling ther to vesist cny 1 tural wuru gL Tron

the 1 ree smounts of sureas De 1 uﬁau oL uﬂu Ul KEe

Sur under e

Mhers will slso then be ne agngwr ol
bric.e Ioundu.ions



RECUILIRL DATIONS AND CONCIUBIONS:

-l -

3o

be

5

Due to the compuaretively wide and level flood pleine on
elther side of the river immediately sdjucent to ths
bridge orossing snd due to the limited depth of soil

overlying bedrock, bunk 8liy sgs or slope fellure need
not be oonsidered.

We expect Uint Lhs existing soll on the bonks will
gonernllic GonBlGeanbly wiiir Lhe load from the 30

to 40 oot of surcnerie, and heeving i the existing
801) Leyond cie voe of tie i1l msy ocecur. I order
to botter eogess this, & series of tesSt holes =re now
being put down along tiae centie-line ss sieted )
previously, snd & supplementery report concerning tils
will follow v.ry shortly.

Vie would reconmend tuet tuae exioting o teriule wdjuc
av the ubutments be cﬁuglgh,i siri; 6a to bearoes

& dist uQ@ ol Bong . o e 80 thst go0d creny
illl Suburio) cub e 43 sced wiG properly cor‘gmcvad to
evold unnecesssry scettlement sdjocert to the sSLructure.

ey

o cee FEWN A ACLlalud L.
,ngfﬂ

Ke I o ?GEQ, i Eﬂﬁo

letn, 1957,
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e. m. peto associates ltd.
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SOIL ENGINEERING SERVICE - TORONTO, ONTARIO
BOREHOLE LOG
Job Nome HWY... 4Ol =Grnaraske. RiVer Br dob No. ... 5765....... Borehote No.. . ...
Client .DOP%.. 0of Highwayse. of Onterio Casing..BX. & A% ... Boting Date ...dune.7..=.11, 1957.
Datum ............ DaBaOon e, Compiled By M. Mindess oo Checked By ... Bs Mo Pato ... . ...
SAMPLE CONDITION SAMPLE TYPZ ASBREVIATIONS
% UNDISTURBED S.5. 2" STANDARD SPLIT TUBE SAMPLE Y.T. INSITU VANE SHEAR TEST
@ FAIR $.L. SPLIT BARREL WITH LINERS Q/v UNCONFINED COMPRESSIVE STRENGTH
S.T. THIN.WALLED SHELBY TUBE SAMPLE W.L. WATER LEVEL IN CASING
EZi DISTURBED W.S. WASH SAMPLE W.T. GROUND WATER TABLE !N SOIL
- LOST R.C. ROCK CORE |
SO0 DESCRIPTION COLOUR Conssiency Flevanon Leyend C:-:c‘f:“;u:n Type ‘E' ;: WATER LEVELS, SOIL MOISTURE & REMARKS |
e R v;dl‘}:é - AR IS SR, :
| FINE _ SAND. ) B EE S N AU N e
_IRACES..QEL ORGANIC MATTER _GREY-} = S S . MOIST. S e
e} BROWN. | e SH ] e
B e e et s s e e e e e POV SO ,;‘,S)._'A,,f?,‘ P e e e
' 1 . 5o !4 LWL, _
. _FINE_ SAND | BROWN | _VERY. [3%EL0 -0 DXIss | 2 'moisT. |
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AN INDEPENDENT ORGANIZATION PROVIDING ACOMPLETE SO1L ENGINEERING & INVESBTIGATION BERVICE

€. m. peto associates Itd.

YOUR REFERENCE:-

RUssell 1 - 4955.

850 roselawn avenue,
QUR REFERENCE:" 571k TORONTO, ONTARIO.

P~
4

N

December 24th, 1957,

Aomit-)

| GEOCRES No.

Department of Highways of Ontario,
c/o M. M. Dillon and Company Limited,
141 Meple Street,

London, Ontario,

Attention: Mr. R, ¥. Dillon, P. Eng,

Reg I Hope Township Bridze No. 15
Sol) Investigation,

Dear Sirs:

We refer to your letter of Novembed 22nd, 1957, in
which you requested us to cerry ocut a sclls investigation et the
proposed overpass for Hope Township Bridge Number 15, Cur terms
of reference required thut we should drive three test holes and
three probe holes at locutions as indicated on your site plan
QR8-42 P-1l.

In view of the initiel test results from the first
three test holes, it w-s decided to exvend tus investigation by
performing the additlonal thiree holes s s0il test holes in lieu
of probing. Our reporthas now been completed and is submitted

baused on the so0il Lest results obtained from these six test holes.

In summation of the field test work and laboratory
exanination and shelysis of the sampling work, we submit the
foilowing recommendations und comclusions for your considerstion:

1. The proposed overpass structure should be founded on
the limestone bedrock, and all footings or column
pads should be keyed well intc the rock. This will
eneble them to resist sny lateral thrust from the
high approach embankments.

S01L SAMPLING & LABORATORY TESTING, ROCK & GRAVEL EXPLORATIONS, SHEAR VANE TESTS. SUBGRADE INVESTIGATION
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covering letter for Depuartuent of Highways Sheet No. 2
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if the footings or pads sre placed on poorer guelity
rock, then the recommended sufe loeding is only 5.0
tons per sg. fte.

If the foundutions rest on sound limestone, the safe
allowable loading is 15,0 tons per sg. ft. However,
we recommend that vefore using this higher figure, a
pneumetic star-drill hole should be driven at the
bottore of the individual excavetions, as & positive
check on the soundness of the rock,

Because of the high perched water table, and the
relatively permeable sands and silty sends, it will
in all likelihood be necessary to use some form of
sheeting around the excavations, particulary those
on the Rasterly side of the abandoned railway tracks,

Before plecing any of the fill for the approach
embankments to thebverpass structure, all of the
loose soil with organic content should be removed
and replaced with clean granular fill,

It is apperent that the sort silty clay stratum on

the West side of the bridege site will fail, or approach
failure, under the superimposed load of the aupproach
embenkment behind the esbutment. We now understand

that this embankment fill will be of the order of

30 to 35 ft. in height. Providing the bridge abutments
are well keyed into the bedrock and designed to withstend
the laterel thrust from the embankment, failure of the
gofter silty clay stratum should not affect the bridge
structure,

If the poor subsoil condition is limited to only a short
length of roadway West of the bfidge, 1t might be
expedient to consider excavating this stratum to avoid
ultimute settlement of the embankment. However, we
understand from supplementary informpation from the
Department of Highways Solls staff, that poor soil
conditions slso exist some 4U0 ft. West of the bridge
site, This &lternative therefore appeuars of use only

if it should be unesonomicel or otherwise undesirable

to key the bridge abutment to the vedrock.
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covering letter for Department of Highwsys Sheet No.__3

8s 4f the sof't silty clay stratum is not excavated behind

the West abutwent, and if reletively small diameter
pler caissons are used to carry the abutment losd %o
bedrock, then there will be some upwaerd displacement
of the proposed gravel road bed under the bridges as
the embankment f£ill behind the abutment reaches its
mgximum height of 30 to 35 feet. This displacement
will be reduced and may be negligible if the design
incorporates & number of plers under the abutment.
Failure will then be apparent primcipally along the
toe of the embankment slope.

We would be most pleased to assist you with any further
interpretation of the test results where you deem necessary. Ag
we have discussed earlier, the question of bank stability has not
beecn examined in detail in this report since the Department of
Highways presently have other information from prior investigations
with respect to the approach embankments,.

Yours very truly,

E. M. PETOC ASSOCIATES LD,

Q,MZ/”%A

M‘T:Sb E- M. Peto’ P. Engo




€. m. peto assoclates ltd.,, 850 roselawn avenue, Toronto 10, Ontario

. Job No. 57144 Client’s Ref. No. 928~,2~1 Date December 23/57

Report on
5011, SITE INVESTIGATION
at
HOPE TWP. BRIDGE NUMBER 15

HIGHAWAY LOl over OHOATE ROAD
for

M. M. DITLON AND COMPANY LTD.

TERMS OF REFERENCE:

On Movember 25th, 1957, we received & letter from Mr,
Re M. Dillon suthorizing us to proceed with the soil investigation
for the above project which was considered to be urgent. The
enclosed Client's 51te plan number 928-42 P-1 showed six required
boreholes, three on each side parallelling the new alignment
on Choate Road.

. Only three of the holes were to bte regular soill test holes,
and the other three were to be holes in which only percussion tests
were carried out. However, from previous experience we had gained
on this site, we knew that bedrock wes et a fairly shallow depta,
and that the overlying soll has very poor engincering properties,
These facts were corroborated by the first two soil test holes.
Therefore a decision was made on site by our Field Engineer to drive
all six test holes in the standard manner, and to check the soundness
of the underlying bedrock in three of the test holes. This measure
yielded much more information, at very little additional cost, since
it took little extra time to drive and sample the holes properly.

METHOD OF OPEnATIONS:

On December 3rd, 1957, a reconnaissance of the site was mede
by our Field Engineers, the holes were staked out, and the ground
slevations were taken. Our field crew and eyuipment arrived on the
site in the morning of December 5th, 1957, on which date the work
commenced.,

This investication was carried out by our number 4 crew, using
a skid-mounted Sullivan *12" drill rig with A-frame. The field work
wae coxngletﬂd and the equipment returned to the yard in Toronto on
December 1lth, 1957.

S01L ENGINEERING & LABORATORY TESTING, ROAD SUBGRADE INVESTIGATION,
EARTHWORKS CONTROL & PAYEMENT DESIGN, SUPERVISION & CONSULTATIONS.
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report for_ MJM. Dillon and Comnany Ltd, Sheet No.___ 2

METHOD OF OPHERATIOUS: (Cont'd)

In all six test holes, soil cemples were obteined at 3 rt,
intervals or leus, using v 2" stendurd aplit spooi sempler, and
recording the stenderd penetration test results througiout. A
number of natural moisture content semples of the overlying poor
s0il were also taken. In test holes 1, 2 end 4, 10 ft. of rock
coring was done in order to be able to assess the soundness of the
bedrock. The soll consistency was such that it was extremely
difficult to obtain undisturbed samples for triaxigl tests.

The ground weter levels in uncased holes were all carefully
measured on the final day at the site,

All samples obtalned were curefully examined in our
laboratory in Toronto, and such laboratory testing as was deemed
necessary was performed. Detailed borehole logs were drawn upe.
These are included at the rear of this report, elong with the
hydrometer grain size distribution diegram and the Atterberg Limit
tests for the silty clay stratum, A site plan and soil profile
is also attached.

For your additional information, the soil profile of the
Ganareska River crossing ls also included.

The soil samples will be retained for a period of at least
30 days from date of issuance of this report, efter which they will
be discerded unless we are otherwise notified.

All elevations mentioned in this report and shown on the
borehole logs and site plen, were obtained using the Client's
temporary bench mark on this site, which was the base of the North-
West rail ut the centre line of Highway 401 at chainage 419 £ 23.70.
The elevation of this bench mark was taken to be 316.6 (D.H.O. datum).

SITE AND GEOLOGY:

The area surrounding the site hes been drumlinized in the
past, and as a result, the topography in the area is rolling to

hilly. The site of the Highway 40} ~ Choate Road overpass lies
at the extreme Western edge of the old Ganaraska River flood plain,

The fluvial deposited soil types encountered, and the tendency
for stratification, beer out this fact,

Bedrock in tie area consists of limestone of Palasozoic
origin.
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SOIL CONDITIONS:

Soll conditions on the site are fairly uniform, and the
bedrock surface wasgs found to be guite level.

The site of the proposed overpass is covered by up to
316" of organic topsoil. On the East side of the railway tracks
this topsoil is of a sandy nature, and on the West side of the
tracks 1t consists mainly of dark brown orgaenic clayey silt up
to 1'2" thick. Below the surface layers at test holes 1, 2, -
3 and 6, is a stratum of pale brown silty clay, which tends to be
gtratified. At some locations the material becomes much more silty
and has been classified as a clayey silt. The annual river deposits
eve marked in some cases by thin, brown, fine sand straeta lnterbeddsd
with the silty clay or cleayey silt. This stratum is generally firm
to stiff in consicstency, and the unconfined compressive strength is
i1 the order of 1000 pounds per square foot. Nutural molsture
contents range from 23.6% to 34.1%, well in excess of the plastic
limit, which is 19.2%.

Underlying this relatively cohesive soll stratum, and directly
‘ overlying the limestone bedrock, is @ stratum ranging in thickness
from 5 ft. to 8 ft. of grey-brown fine to medivm seni and grey
silty fine sand. This sand contains many grits and limestone
fragments, and ln some cases even has very thin layers of limestone.
Naturel moisture contents range from 7.4% to 18.4%, and the material
is locse to verydense,

The parent meteriel on this site 1s grey fine-grained,
dolomitic limestone, with an upper boundery limit between
elevations 306.9 and 304.2, Occasional small marine fossils are
contained in the limestone. The limestone has minor horizontal
fissures throughout, The upper three or four feet are generally
not of good quality , because there are thin layers from 1" up
to 6" of wrey silty sund and gravel interbedded with the upper
part of the limestone. The soundness, however, is excellent
below an elevation of approximately 300.0

WATwR CONDITIONS:

The water tuble on this site 1s very high, due to & number
of Tactors. The soil mantle overlying tne bedrcck is rclaetively
permeable and generally not very dense. Tne beurock itselrl
obviously scts as an impervious layer on which the grournd watsr
is perched., There is considerable run-off in this area due to the

hilly topographyse.
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WATLR CONDITIONS: (Conttd)

Drainage on this site appears to occur in a South by

South-Westerly direction, end there is some weter in the ditch
ad Jacent to borehole numbter 1, This is shown on the attached
proflile through boreholes 1, 2 end 3.

ENGINEARING CONSIDZRATIONS:

1.

3.

Lo

43 one of the unexpected oddities to this site, the
stratified silty c¢lay and elayey silt stratun was
encountered only in the three burelioles on the Westerly
side of the abandoned raillway tracks.

This is the only soil type thut is liable to actusally
fail under the expected high approacih embankments,

al though the loese sandy meterizl will settle during
the plecement cl' the rill.

The orgunic sundy topsoil end organic silty loam found
only on the Hasterly side of the old rueilway tracks to
depths as great as L feet below existing grude, is an
undesirable suv-buse muterial, due to its very low

densities, orgunic content, end high moisture content,

Because of the perched hish wuter tauble on this siteg,

some dewatering of tie pler excevutions will be necessary.

It mey be advisuable to sheet plle the excavetion to bvedroek
to minimize the waiter probles ern? to Yirit the volume of

matericl tec be excavated.

The upper 3 or 4 leetl of the bedrock is interbedd

with Che siliy sand ana gravel streta. Due to th
fizsures end layered nsture of even the more solid
limestone bedrock below, blesting should not be

resorted to il it should be declded to remove the top

3 ft. or 4 ft. of the wesker bedrock in order to obtein
the higher bemring velues from the sounder limestone

helow.
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