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AN INDEPENDENT OQOAQANIZATION PRAOVIDING ACOMPLETE BOILENGINEERING & INVESYICATIONSERYVICE

e. m. peto associates ltd. 3oMI6-26
YOUR REFERENCE:- 850 roselawn avenue;— =
ous ReFerencer  §7732 TORONTO, ONTARIO.

RUasell 1 - 4955,

RiPORT ON
SOIL 8ITL INVEGTIO,.TION
AT
PROPUBED HWY, #LOL -~ ROMD ALLOYWAHCE CRUSSING
EAST BY SOQUTH~-BAST OF WAVTONVILLE, ONTARIO
HOPE TWP. £l W.P, 752~56
fop
DEPARTMENT OF HIGHWAYS OF ONTARIO

Ve were retainei, by & letter from Mr. J. C. HoAllister
dated April 29th, 1957 to perform s oumplete moil site inveatigaticsn
for the above oros:ing.

¥e were required to drive 4 test holes et locstions
es shown on the D.H.0, drewing B«3233-1. 498t holes were %o bo
driven using BX oesing snd sampling in the sienderd manner to &
depth of epproximetely 25 feet, depending upon the soll conditions,
Stenderd penetre’lon teat results were to bo recorded throughout
and these were 50 prove 8 minimuam ol 15 Lfeet of good beuring so&i
with results of 30 blows or mors,

Water teble levels were t0 be ocurefully noted,
both during the performance of the work end after the cesing had
kesn pulled. Any unusuel feptures of the site were slso to be
notad,

HETHOD OF CGPE-ATI0NS

The work was performed using our aumber 2 unii,
which 18 » skid-mounted longycer Straigntline Junifor drill rig
with Ae-frume. This eyuipment wes truoked to the slite from e
neurby bridge job dua Scuth of Newtonvllle on Msy Zlst, and the
work on this site wes completed on May 25th on which date the
aguipment w-s trucked baek to our yerd in Toronto.

80!l BAMFLING & LABORATORY TEBTING, ROCK & BRAVEL EXPLORATIONS, DHEAR VANE TESTS, SUBGRADE INVESTIGATION
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MiTHOD OF GPii ] (Youtta)

‘ The 4 holus were located as shown on the 8ite plan
utieched ut ths rear of bthis report. oLince the suil conditiops
on the site did not war-ant 1L, no undisturbo: sheldy tube semples
wurs Luken, The 2" eplit tube sacpler wus us- -4 exclusively, with
samples being t ken st §' inturyvalg or loem. . The. s.andard. e s
penetretion tuBt results were obtsined, tneseé being the nunbur of
blows of e 140 los. hanmer felling 30 iuches Te uired to drive the
sumpier & dlstence of one root,

All sumples obiulned on the site were eurefully
oheoked ln our laborastory, and complete borvhele logs were &:swn
upe These sre included at the rear of this repert., %he s:mples
will te retulned for s poriod of at l.est 30 cays, efter whieh
they will be discerded unles: we »re othoreise notified,

A1l elevotions shows on the borshole logs snd
menticned in this roport sre r-Torred to Useocdetic detum, The
elev:tions wire obts:ined frem s I,H,0. bench merk on the siie
which was & pell in the Norih side of w Yell Telephone pols
88 ft. right of Hiwtion 1218 § 5¢. The slevation of vhis neil
weg taken %o La 495.78.

Resdings of ground walur level in the test holes
w-re phieined where possible.

There is gently rolling topo%raphy ut the site, and
the e ere very many boulders in the sres, IThe site lies in the

genoeral phyelogrephic aree kpown as the Luke Irpquols til)l plein,

The pertloulsr division of thls sree ln which the sits in luccted

lies South of the old grevelly vesches marking tha borders of

gleoisnl Luke iroyuois. In this posltion thc linestone metcriala

have undergone some reworklng by the scrion ef waber at Lhe time

luke Iroguols wes in existence, %he composition of the 11l is
dominuted by the limesione coatent, and thu ¢ are some larze stones

and boulders, s)lthoush fewer than is chupsoiteristic of the dr mliniced
t111 plulns im&ediataly te the Horthe ibhe metrix gencrslly sonsists

of #11t and cley uvnd smsll deposits of watur-lald materisle. 4he
coourpence of Presembrian type rooks is notfced in the till eccesionelly.
Bedrook 18 rarely exposed, slthough the depth of till 18 relsutively
shellow over wost of this arcs.

501X, CONDEVLIOHS ¢

“0ll conditions et tne site wreé relutively uniform,
with the glaeiel till ocecurrinmg slmost et su-fuoe. The varistions
in the till :@re due to 1ts heterogeneous chuarncier, and slsw o the
fueot Lh.t 1L hes bean roworked by wnter in pest geologleml times.
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ipe t4l1 is overluin by rrom 2 to 3 ft. of topsoll,
gandy und olever silt, and silty fine send. This aat-risl hes
little engineering significsnos,

Immedistely b.onesihk thoeo ninsr-surflelsl deposibe. . .. | |
lies the t11l). ‘he metrix consists woner.lly of silty fine aand,
end convelns grits, reck .reguents wnd smell boulders. This
metepris) veries in colour from light brown te light grey brown te
14ght brownish-grey, wnd 18 gemerslly moist to quite molst., The
t411 w:-s only o mpect ot some (olnLs wiers pookets of cosrse semd
were enoountered and wus extremely dense ul other points where thers
were more stones and boulders. LLepdsrd penetrsricn test results
veried from a low o1 26 blows to & hizk of well ovsr 100 blows,

RECOMVERDATIURS AND CONOIU. IO

It is possible, il you 80 desire, to pluce the proposed
bridge siructure on sirip footing. founded only 5 ft., below the
surfeoe. If you wish to corry your footings to a grester depth below
arude, this is of oourse permisaille slince the denslt,; of the till
renerslly incresses with the depth. [he allovwrble soll vesring
gcepecities will be lnoressed with depti, due to the efieat of the
surehargs. For astrip footings whose leeat dimensions ure limited
t0 § ft., we recosmend & pafe allowsble soil beerlng cspacity of
L.0 tons per sg. ft. If the rootinge sre pleced at & depth ot 15
ft. or more below exieting grede, the sbove figure can be increassd
Lo Loby tons par si. ft.

Hewaver, preceutions must be Luken to ensure thal the
raterisl under the entire lensun of uhs Footlng is both uniform und
sound, ond this osn only be done by visunl inepaotion once the
exorvetions have boan modé.

sne & should be little troudle witn ground water in
the ex-av:tlons, 8ince the ouserved weler levels were mors than L&
ft. below exisbting graode ut the tlae of our investizellon. 1
excav-tions go to & depth of 15 ft. or rore, vheire muy Do BoMe
proundt vrLsr seepuge willoh wil) resulre jumping.

e Me £2T0 ARTOCIATLS LiDe,

L1 Fo o I'8t0, Mo g

June “hth, 1957.




e. m. peto associates Itd.

SOIL ENGINEERING SERVICE - TORONTO, ONTARIO

Tt - .. BOREHOLE LQG . e
Job Nameawy, 401-Road, Allowanoe Sing Job No, 258 Borshole No. ............ ...
Cliem BaLbe. 0F. Hi&hwaya,.,of D‘n ,.I.'.io Casmngizii"diaAmo) Boring Date ., 5&3}’ 24.» 4957
[VXTITL RN ¢ - Toe U= vh X RO Compiled By ..M. MANGGS8 Checked By ... &b sPa...
SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS
UNDISTURBED S.5. 2° STANDARD SPLIT TUBE SAMPLE V.T. IN SITU VANE SHEAR TEST
- FAIR S.L. SPLIT BARREL WITH LINERS Q/v UNCONFINED COMPRESSIVE STRENGTH
N S.T. THIN-WALLED SHELBY TUBE SAMPLE ) W.L. WATER LEVEL IN CASING
3 Ei} "DISTURBED W.S. WASH SAMPLE W.T. GROUND WATER TABLE IN SOIL
b - LOST R.C. ROCK CORE
‘ e - . e o e e e i
S0O1L NESCRIPTION COLOUR Conmutency C":::'u:i”” T ype WATER LEVELS, SOIL MOISTURE & REMARKS
Ol D“ 3 .
ORGANIC TOPSOIL.  AND L Ess T §§ q MO AT B
¥ IANDY  AND CLA‘(EY SILT BrR in«,‘ A R 230 S e
— [P A S e r497 % i_ v 1 B D R et e J—
YERY FINE TO EINE 4%16:: Tod| _
sgw_m NumeRous!  LIGHT DE NSE A R S8 | SA N _SLIGHTLY MOIST
M 3 N e N SRS S 4MPARTJ&LLY,,~DDE.. Q. STONE
ESTQNE FRAGMEN‘F‘ BRQW - ,{ n:‘ :‘ - 1 NTERFEREN'E
; _ _ 1o (f‘w—' “f;:f d
AS__ ABOVE ) DENSE o007 L4 NNIS5 [ TS gl MOIST
" o N L=V SoME WATIR scueaE. AT W ET
NE DEPTH.
I D AKX E T T
: s Bl ,
_MJW,FLAE SAD | n AT K] SS [ 36 | MosT : —
_QRLL‘ _A&D__GRA\LE_L B SRR R A — kI e e e
s . o ) l‘ “'c.i . B
| AS . ABONE | | O TIN5 9 4 <5.8. ] 43 | QUITE  MOIST
e LS 4 Q
HOLE! TERMINATED -
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SOIL ENGINEERING SERVICE -~ TORONTO, ONTARIO
BOREHOLE LOG

........................................................ st Borehole Now ... ®.ccreenerrvrrrerionnns
rossing -

Job Name , HWY . L40O1~Roed Allowence Job No. . 2702

¢ A Lo LTI e
! Clieny 129.221?,“...M...I:(;Lsnway.a....oif...ﬂnﬁ,ax.io Casing . B&..(R&". . diam.) Boring Date .. May. 2...=.22,. 1957.
DAt oo Gaodetig...... wonctsnrens v Compiled By ..M. MARBESE o Checked By ........EaBa ‘

: SAMPLE CONDITION . SAMPLE TYPE ABBREVIATIONS -
% UNDISTURBED ' 5.8. 2" STANDARD SPLIT TUBE SAMPLE

V.T. INSITU VANE SHEAR TEST . .
Ny Faw _ , S.L. SPLIT BARREL WITH LINERS Q/v  UNCONFINED COMPRESSIVE STRENGTH
S.T. THIN-WALLED SHELBY TUBE SAMPLE -+ W.L. WATER LEVEL IN CASING
><] opisTureED - W.S. WASH SAMPLE W.T. GROUND WATER TABLE IN SOIL ,
» I ot R.C. ROCK CORE -
3 | cot Dentity or D Logend | "y Samnie | R of WATER LEVELS, SOIL MOISTURE & REMARKS . -
SOIL DESCRIPTION LOUR Coasistency Flovation Ben: Cu::diﬁon Type e V'l:: AT LEV . SO MOISTUY .
: T
} QO
CURGARIT ™TOPS0IL AT RN ) -
__SANDY_ _AND CLAYEY ST BROWN | 74 T e
3 i
‘ e e e 7. e
T - 7507 T,
— B} T L -
S e —

_SI.TY FINE SAND I T GREY- i? Sy o
-~ GRITS AND_GRAVEL. | BROWN _[VERY DENSE %857 1104} $5.[100 | wmoisT

v
o, alt

, s

4 i X N
ra
t

-
™
AV
Y

T MEDIUM__SAND _AND. | L1GHT_ | _VERY __[TE37 1B 5 55 ] 80 | QUITE  MOT
T SILTY FINE SAND | BROWW | DENSE |

P M
RR-JS
[ L BINSNSRNNPPI SR FORROR R e gt IS I . L B S
B 4
. Y
[ R o R [ JE—
I ;Dn L

%“ "su-_"rmy_w.ﬁms;,.,-ﬁmm,wwm; 757 bl i3 PX<]5.8.] 60 v B
W_QEL'ES.wAMD_w_GRMELu_ R SO R oiMe

SV R . U P AU {3

o |F73T L 8.8 26 » S POCKET
ot COMBALT TR D 5.9,
e AS __ABOVE . N S g ey v

\ » 24 o IR <] 5.5 28 | QUITE  MOIST.
4627

— HOLE THRMINATED
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SOIL ENGINEERING SERVICE - TORONTO, ONTARIO |
BOREHOLE LOG
Job Namelmy.p...AQ:L.:.'B.Q.@Q,.Al.l.@..vv.g.xxg.g.g.é.mg Job No. ........... LAY Borshole Nos ...cu....... i —
Client DERE....Of. HARGLYAYS. OF ORLATIO Casing..BX. (24" dium.) Boring Date .. M8Y..23,.. 2957,
Datum ..........G8088LAC Compiled By ... Ms. Mindess. . . ..o Checked By ...... s MaP,
SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS
(7] UNDISTURBED 5.5, 2" STANDARD SPLIT TUBE SAMPLE V.T. INSITU VANE SHEAR TEST
3 R S.L. SPLIT BARREL WITH LINERS Q/u  UNCONFINED COMPRESSIVE STRENGTH
A\ 5.T. THIN-WALLED SHELBY TUBE SAMPLE W.L. WATER LEVEL IN CASING
D oistureeo W.S. WASH SAMPLE W.T. GROUND WATER TABLE IN SOIL 3
] - LOST R.C. ROCK CORE
F— )l B S o s e
[ SOIL DESCRIPTION COLOUR oy o, Tl | Legend coued Tupe Bloee WATER LEVELS, SO MOISTURE & REMARKS
y — dl e
URGATT  TOFSUTC :
SANDY AMD CLAYEY SILT | "BROWN [ o masT
| SULTY FTINE SAWD. | LIGHT | L N
_ _GRITS AND GRAVEL. [ BROWN | PENSE e PN s | 36 1 molsT
I e ‘M{o';c}: ISt "c T - WET' T o
SLTY FINE_TO MEDUM | »  lexrremery [#826 FLAHRI=SSS [ S0 I
_SAND. _GRITS._AND GRAVE; » DENSE N W i BELOW ',
— R - ~ e go- - R IR R
— ; A T T TR WE T,
S NERY COARSE  SAND GREY . g =St e B S '
_AND - PEDBBLE  GRAVEL, » 4764 —
oo HOLE | TERMINATED. ) T
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SOIL ENG!NEERING SERVICE - TORONTO, ONTARI!O
BOREHOLE 1L0G - ’

f Job Nome Hwy.. 401-Rosd Al lowance lob No v 215%........ Borehole No. .............. !

Client ..‘....';...‘.t° of Highways of Ont,g_;jio Casing..B&..(REY.diam.) Boring Date ... K8Y..RR..x..R3, 1957

Datum .......Geodetvde. ... .o Compiled By...M. Mindess Checked By ... oMo P

.......................................................................................

SAMPLE CONRITION SAMPLE TYPE ABBREVIATIONS

N

UNDISTURBED 5.5. 2" STANDARD SPLIT TUBE SAMPLE V.T. iNSITU VANE SHEAR TEST ,
N S.L. SPLIT BARKEL WITH LINERS Q/u  UNCONFINED COMPRESSIVE STRENGTH
R ‘ S.T. THIN-WALLED SHELBY TUBE SAMPLE W.L. WATER LEVEL IN CASING
DISTURBED W.5. WASH SAMPLE W.T. GROUND WATER TABLE IN SOIL '
- LOST R.C, ROCK CORE
Duies o Derth SenpieNol Sunple | Moo | N
SOIL DESCRIPTION COLOUR Consist “Fievet: Legend | wnd T Blows WATER LEVELS, SOIL MOISTURE & REMARKS
onsistency Litvation Candition ype per [y

. SILTY _FINE SANM | sRown | |3 o; ;"-’ % __MOIST.

SILTY FINE SAND 1T GREY=|exTREMELY | 5o [0 DI S0l S IGHTLY  MoGeT
 _ GRITS, GRAVEL. | BROWM _ | DeEnsE _ |59 PRl ATTEMPTED _TO DRINE 2" SPUT
AND SMALL  RQULDERS. | o . SN S - R & i TUBE  FEOM S TO & BUT
. el kel [ uNABLE  To__DRINE . DUE . TO.
S BN - M L L GRAVEL . AND  SMALL _ BOULDERS. [
4 10' g [ & , »
o FEeD PLAERT N > [ SO GROUNE. Wi BELOW IO
 SILTY FINE _TO COARSE _|BROWNISH= 3 ] \‘2’{ B, &
SAND.GRITS. AND_ GRAVEL. | erey. | | 1. 3‘ WS, n
g eI IS.OH R .7. “) f .
T T BROMGSHE ATeS L A S5 50 Ja0iaT  PockETs o MEDIM_:
o AS AEHE GREN | 2 b ;’1 S - —SAND :
) ’g‘f} .ﬂl o R , e .
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AN INDEPENDENT ORGANIZATION PROVIDING A COMPLETE 8OIL EMGINRERING & INVESTIGATION BERVICE

e. m. peto associates ltd. 30MI6-26

YOUR REFERENCS - ¥ 850 roselawn avenue,

OUR REFERENCE:- 5752 o - TOROG:IMQ, DNTARIO.
RUssall I - 4855,

18th June, 1958,

Mr. Laurence Cazaly, Consulting Engineer,
660, Bayview Avenue,

TORONTC,

Ontario.

Dear 8ir,
Highway 401 Underpass at Rosd Allowance
between Hope and Clayke Townships
W, P, 752 - B8

We refer to our visit of even date to the above aite, regarding
which we wish to make the following comments;-

1. Contrary to our underatanding at the time of writing the original
solle report, the subgrade excavation for Highway 401 i8 now to be some
18 feet below original ground level; this unfortrnately places it helow the
level of the water-bearing gravel and zand seam noted in our report at about
11 feet below original grade (elevation 482, 0 approzimately).

2. Consequently the construction problems which have arigen,
though not serious have been caused by the seepage of water into the
excavations,

3. In our opinion it i essential that proper drainage channels for
this seepage water be provided as soon as possible; this may be accomplished
quite aimply, since there is a distinct fall in grade to the West, away from the
bresent bridge site. Accordingly, we recommend the s:iing of two side
ditches, parallel to the road edge and behind the piers, They should be
excavated to the design depth immediately to facilitate the drying of the road
subgrade, and to provide drainage from the pier and abutment excavations.

It may ba expedient to provide temporary sumps to the East of the plers, and
to pump from theae continuously ia order to keep the footing excavations dry.

SQIL SAMPLING & LABORATORY TESTING, ROCK & GRAVEL EXFLORATIONS, SHEAR VANE TESTS, SUBGRADE INVESTIGATION

e e e oy R
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leiter
’ R for__

Mr. Laurence Cagzaly,

2.
L .__Sheet No.___

Alternatively it may be neceasary to increase the depth
of the side ditches, possilly by the use of blind drains, commencing -
just to the East of the bridge site. These would provide drainage for
the bridge piers and abutments, and in addition the road subgrade,

A very wet area exists across the roadway, some 50 feet
East of the bridge site. If the South ditch does not effectively stop the
flow of water o this area within a few days, then it may be necessary
to install tile drains to carry the water to the North diich.

4, In view of the wet to saturated condition of the solls under
the bridge footings, we reconimend reducing the safe allowable bearing
values given in our original report, from 4,0 tons per aguare foot to
3.0 tons per square foot, with no limitations on footing dimensions,
Following upon this amendment, totsl settlements may reach a maximum
of 1-1/2 inches, and differential settlements would be some f{raction of
the total seitlement,

It is gquite possible that the drainage provisions will lower
the water tallde in due course {o a level at least below the akutment
footings.

B. The elevation of the pier footings is fixed by the highway
grade, and presumably cannot be altered. The final elsvation of the
abutmait footings is more flexible, however, we do not recommend that
these footinge he ralded more than § to 4 feet above the level called for
in the preseni design, for two reasons:-

{4) it is generally advisable to construct adjacent footings
under the same atructures at similar levels as this
tends towards limiting differential settiament,

{i1) ¥ the abutment footings are raised there will then be litile
or no soil to counteract the active soil pressure tending to
move the abutments in towards the roadway,

6. Provigion should be made for keeping seepage water out of
all the footing excavaticns,



“ 1 &, 'm. peto associates ltd.

letter

for___ M, Laurence Cazaly, ___Sheet No.__ 9.
Consuiting Engineer.
" We trust this provides you with the information you
regquire,

However, we feel the water problem which has arisen
on this site will be reflected in the road design, which will probably

now require the provision of subgrade drainage, in addition to an
increase in the subbase thickness,

Yours very truly,

E, M. PETO ASSOCIATES LTD.

,g <
M -~

“" E.M. Peto, P, Eng.

8 coples to: Dept. of lighways of Ontario,
Bridge Office,
280 Davenport Road,
TORONTO,
Ontario,



