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For
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The Foundations Office carried out a pr ellﬁlnary

foundation investigation for the overhead strueture_at‘the
crossing of Bwy. $#31-43 {(Line 'A') and the C.P.R.; in the
Townships of Mountain and ﬁ‘EChEutE?,'COLntY of Dundas. 4
zs?vémttea (w.J. 68-—}?4; b
§¢ternéte ‘aligrnments have beeﬁ

%g {ﬁ&ﬁ.&
fglxmiiigy foundation repor
Qéﬁfééﬁ ‘Eepter er"7?”i%§%§ﬁ,

proposed for the Hwyv. #31-43 Winchester By-Pass, {ées;gnated

Lines 'D' and 'E'}. The Foundations 0ffice has been requested
to carry out a preliminary foundation investigation for these
alternate alignments. The reguest was containeé in a memo
{dated June 6, 1972} from Mr. T. C. Kingsiand, Regional
Structural Planning Encineer, Eastern Region. 2n investigation7 

was subseguently carried out by this Uffice to determine the- ,
sehdoil, bedrock and groundwater conditions along these aligrments. =
This report contains sll the factual data obtained o
from the investigation *ogether with preliminary recommendations
pertaining to the design of the foundations 2s well as the stability

and settlement considerations associated with the approac!
o
&

The site is located about 1 mile south of the
‘uncticn at which Highwavs 31 and 43 diverge, respectively,

i
north towards (Ottawa and west towards Remptville, almost 1

mile west of the Town of Winchester, in the Townships of
winchester and Mountain. At the site of the cyossing the
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east to west running double track C.P.R. railroad is
carried on & 7 to 10 feet high embankment. North of the

C.P.B., the terrain rises gently:; scuth of the tracks, however,

lard is being used for farmingppurposes.
Phvsiographically, the site ig located within

the "Winchester Clay Plain® which is known to exhibit such
glacial features as drumlins, etc. In general, the pre-

N

dominant stratur in this region is composed of a2 sensitive
marine clay deposited in the past, by the Champlain Sea,
The clay, which is encountered at a relatively shallow depth
below ground surface, varies from 18 to 490 feet in thickness.
It iz, in turn, underlain by competent glacial £ill deposits.
It should be noted that the area is one of considersb
geclogic complexity. In manvy places the underlvincg £211 pro-
trudes to ground surface and in a few cases there are areas

of =hallow soil overlving bedro

frod

C?
The overburden is underlain by 3t. Martin minor
o

shale bedroch of the Chazy formation, Ordcvician period.

. FIELD AFD LABORATORY WORK:

Four boreholes, sach accompanied by a dvnamic
cone penstration test, were put down durinc the most recent

investigation by means of a conventional diamond drill rig

+

o

adapted for scil sampling. In addition five boreholes, put
i

because of their close proximity to the area undsr investigatioc
Samples of the overburden were obtained at specific
intervals, in a 2% split spoon sampler, which was hammered
nto the scil in accordance with the specifications for

i 2
the Standard Penetration Test. In the cohesive portion of

the overburden, the testing programme was supplemented by
1

“ing 2" I.D. Ehelby tube samples, which were manually pushed
into the soil. In additicn fiedd vane tests wers carried out,
where possible, to determine the undrained shear strength of

2 T & 9 o

is area, are incloded-
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the cohesive stratum. Bedrock was proven in one of the
boreholes by obtaining BY size rock cors Samples. The
groundwater conditions, during the pericd of the investigation,

were recorded by taking readincs in the open borehcles.

The subsoil conditions, encountered at the boring

locations, are presented on the Record of Borelog sheets.
The 1

s

aocations and elevations of the boreholes as surveved
rsonnel from the Eastern Region Engineering Surveys
Section ave shown on Prawing ¥o. 72-110722. The elevations
given in this report are referenced to a geodetic datum.

phicz2l soction along Lines DY and 'E' are also

2131 the samples were subjected to a careful visual
examination in the field and, sabsequently, in the laboratorvi
Following these examinations, laboratory testing was carried
out on selected representative samples to determine the fol-
lowing

®

nogineering properties of the overburden:

esults of the testing are plotted on the
og sheets and summarized on Figures #1

znd 2 a1l of which are contained in the 2ppendix I cf this
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ain by a glacial till whese gradational composition

North of the C.P.R. the silty clay stratum isg
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the glacial till protrudes to within a few

feet of the existing ground surface. The tillasm
by shale bedrock.

The boundaries of the various deposits are shown
on the accompanying borelog sheets. The stratigraphical
profile, along Lines *D' and 'E', which are plotted on
Drawing No. W.0. 72-110722 have been inferred from this data.
From ground surface downward the various soil types and

redrock encountered are described as follows:

£.8) Silty Clay to Clgyey Sili:

Beaneath a thin (1 foot thick} fop soil cover south
of the C.P.R. is a brown to greyv stratum composed of a

avey silt with a trace of sand and gravel.
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£ this stratum,where encountered,ranged from
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% to 21 feet, in qngkal it increases in depth in =z southerly
direction. Occasional seams of sand and silt, up to 1/2 inch
thick, are present throughout the deposit.

The engineering properties of the stratum, as
deternined by field and laboratorv testing, are summarized

in tabular form below:

Range Average

Bulk Density {pcf} (¥ 113 - 124 118
Liguid Limit (2} (WL} 27 - 41 33
Pilgstic Limit (%) (¥Wp) iz - 24 21
Matural Moisture Content (%) {(¥W) 16 - 38 28
Licuidity Index {I, ) 0.7 = 1.3 9.9
Initizl Void Ratio {eo) i.13 - 2.2 } W
Compressicon Index (Cc} 8,32 - £.30 };
BDegree of Preconsolidation {psf) }?

(Pc - Po) 2,800 - 4,300 }
Undrained Shear Strength {cu)
{(P.S.F.}
Field ¥Yanes 650 — » 2,004
Lab Vanes 700 -~ 1,350

.




The Atterberg limit tests, summarized abows, are alsu

asticity Chart Fiture #1. These results
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5 sive stratum is incrganic with a plasticity
in the low to int:rmediate range. The natural moisture con~
rent is generally within 1 or 2 percent of the liguid limit.

The consistency of the stratum, as determined by

i)

the field ar

g

d laboratory undrained shear strength testing, is
i

n

generally stiff to wvery stiff in the upper portion. However,

where the deposit is most extensive the lowver zone often has

4]

censistency in the firm range.

The consolidation characteristics of the stratum
were determined by carrving ocut three laboratory cedometer
tests. This testing indicated that the silty clay is preconso-

lidated with respect to the existing overburden pressure, the
degree of preconsgolidation varies from 4,308 p.s.f. in the
upper stiffer portion of the stratum, decreasing to about

2,800 pos.f. in the lower zcne.

R. the silt, clay stratum is underiain
1 deposit; north of the railway the till
*hin a few feet of ground surface. The glacial

I was fully penetrated st B.E.#3 only where it was found
to be 14.5 feet thick; elsevhere the borings wers terminated

h maximum penetzation was 26 feet at
B.E. #9. The gradation of the glacial till was found to be

I g it was composed of z heterogensous

mixture of silt sand and gravel with a trace of clav. In
other arsas the till has a cohesive matrix of claye- silt which
binds sand and gravel. Boulders, up to 12 inches
randomly present throughout the deposit. Grain-

out on samples of the il

% G, I on Figurse
#2.

2tterberg limit tests were carried ocut on samples
from the £111, the results are plotted on the Record of Borelog

ticity Chart, Figure #1. BRBased on this
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is sstimated that the cohesive m@rtzcns of the
nged uﬁi»g

?’A’M:;x;

] . é
asticity in the low ran e
'ynicaliy 1 to 3 percent below the plastic limit.

ndard penetration tests were carried out in the

{

, the results are plotted on the Borelog sheats.

sive portions of the glacial till the "X’ values
bzowsf ft. to greater than 100 blows & f#F. Based
rom

&8

it is estimated that the consistency ranges fr
firm, in the upper sofiened zone, to hard with depth. The '¥°
1 ular zones, however, range from 15 blewsgf ft.
ngFt, It is estimated that the

1o
ive density varies from compact to very
7

Qs

ense.,

At B.H. £3 bedrock was encountered beneath the £ill,
it was proven by cobtaining 5 feet of BX size rock core samples.
The surface of the bedrock is at abouit elevation 212 which
corresponds to a depth of 29.5 feet below existing ground
surface.

The bedrock 1is composed of s grev shale which was in

a sound condition as evidenced by the hiagh percentage of core

TEQOoVery.

5. GROUBDWATER COEDITIONS:

Groundwater level observations hawe been carried
ocut, during the period of the investigation, in the open
bocreholes. The observations are pre &

sented on the Borelog
n

r
sheets and on Draving Mo, ¥.0. 72-11072a. The observations

indicate that the groundwater level ranges from elesvation 231
to 248 ¥

.53, which corresponds to depths of from $.5 to 2.5 feet
3

ing ground surface. In general the ground water
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Hwy. #31 - 43 (Winchester By-Pass) and the C.P.R., in

the Townships of Winchester and Mountain, County of Dundas.
Two possible alignments are being considered, these are
designated lines 'D? and 'E’. The profile grade of the pro~

s

poged highway, in the vicinity of the crossing, will range
evations 282 to 284. 2t this grade the approach fills
at.

South of the C.P.E. the surficial stratum is composed

R
?"h

al
will ha a maximum height 6f 40

of a very stiff to firm silty clay to clavey silt. The
thickness of this stratum varies from 35 to 21 feet, increasing

in depth in 2 southerly direction. The silty clay is underlain

by a glacial £ill. ©xorth of the C.P.R. the silty clay is absent
here the glacial t3ill protrudes to within a few feet of the
sting ground surface. The till is underlain by shale bedrock.

The subscil conditions encountered along Lines 'DY and
similar. This being the case preliminary recommendations

pertaining to the design of foundations, as well as the stability

and settlement considerations associated with the approach fills,

will in most instances be common and thus will be discussed

jointly in the subesections to follow. Minor variations

due to the differences in the profile grade along the two

alignments {refer to sections on Drawing Vo, W.0. 72-110724),

2

do oocur: these will be referred to later in this report.
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

Jop  72-11072

LOCATION

RECORD OF BOREHOLE N2I

Sta. 251 + 00 € Huy. 31 & L3 Line 'B’

FOUNDATIONS OFFICE

ORIGINATED BY _BER._ L.

z
o
i
<<

e
e
o4

W.P. 335-65 BORING DATE  June 21, 1972 COMPILED BY_ECB _
DATUM Geodetie BOREHOLE TYPE Washboring-NX Casing CHECKED BY il
SOUL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID UMIT ety
= O IBLOWS/ FOOT TR T PLASTIC LIAIT eWp f |
51 o Of | 20 40 60 80 100  JwaTeR CONTENT—W | 32 ;
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COFFICE REPORT O SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 2
jos___ T2-11072 LOCATION Sta. 2h9 + 80 £ Huy. 31 & L3 line 'D! ORIGINATED BY EB |
w.p 33565 BORING DATE  June 20, 21, 1972 compILED BY_BCB
oarum__ CGecdetic ___ BOREHOLE TYPE Washboring-NX Casing CHECKED BY L.
SQ1L PROFILE SAMPLES DYNAMIC PENETRATION RESIBTANCE FLIQUID LIMIT —eeeWy
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VNS RY O KANSPLUIRIATIUN AND COMMUNICATIUONI =~ OUNTAKID

DESIGN SERVICES BRANCH FOUNDATIONS  GFEICE
~ECORD OF BOREHOLE
(e BCE

LOCATION
BORING DATE  June 2

ORIGINATED BY 225
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CFFICE REPORT ON SOIL EXPLORATION
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

DESIGN S3ERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE N24

o8 7211072 LOCATION Sta, 247 ¢ (“’(“ € Huv. 31 & 43 Line 'E: ORIGINATED BY ECB
WP 335.85 BORING DATE  June 23, 26/72
DATUM Geodetic ROREHOLE TY¥PE Washboring=NX Casing

j DYNAMIC PENETRATION RESISTANCE 31IQ0UID LIMIT
Shd §

QFFICE REPORT ON SOHW EXPLORATION

e T s dalows s LOOT BLASTIC U 3 BN
& i 0 B 20 Lo 60 80 100 JWATER CONTENT_.w | =7
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ELEV jwow & v ESHEAR STRENGTH PSF wy w ¥ B 51 REMARKS
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES RRANMCH FQUNDATIONS  OFFICE
RECORD OF BOREHOLE N2 5 (5, 68-F-13-2}
08 72-11072 OCATION Sta. 2h7 + 95 ofs 10% Li. f Huyr.3l & 43 ORIGINATED BY
. - Line YUY . R
WP 33865 _ BORING DATE  gue 23 . 26, 1968 Y compiteD BY

DATUM Geodetbic BOREHOLE TYPE Ddamond Drill - Washborine

SO DYNAMIC PENETRATION KESISTANCE

U R S I BIOWS / FOOT e
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OFFICE REPORT ON SO EXPLORATION
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIC

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE NP 6 6, 68-F-13-2)

OFFICE REPORT ON SO EXPLORATION

JOB__72-11072 LOCATION Sta. 236 + 00 o/ 37 Bt. € Fwy. 31 & 43 Line 'D7 ORIGINATED BY 7E
RINC RATE PO « N i Wi
WP 335.65 BORING DATE  fupust 23 - 26, 1968 COMPILED BY_ ™7
i > TS * AR TN P
DATUM Gendatic . BOREHOLE TYPE Dlamond Drill ~ Washboring CHECKED BY _ia™
SOl PROFIE DYNAMIC PENETRATION RESISTANCE FUIQUID LIMIT  —n A
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FEICE REPORT ON SOH EXPLORATION

O

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARID

DESIGN BERVICES BRANCH FOUNDATIONS OFFICE

RECORD QF BOREHOLE N2 7 (7 68-F~13-2)

JOB _ 7R-130%2 _ LOCATION Sta. 2):5’ + 00 @ H’«ry. 31 & Lf} Line 1D ORIGINATED BY WH .
WP BORING DATE  August 23 - 26, 1868 COMPILED BY W
DATUM __ Geodetlic BOREHOLE TYPE Dlamond Drill - Washhoring CHECKED BY e
3 PROFH SAMPLES DYNAMIC PENETRATION RESISTANCE DLIQUID LMIT e
s T Vi % EBLOWS / FOOT e §PLASTIC LIMIT e wpl
O w 81 3 20 b0 op BC 100 FwaTER CONTENT_w | 55
ELEV o T B JSHEAR STRENGTH P.SF Ws w W, 5% REMARKS
Ly PR .. e | & ~ . . L “asee | )
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OFFICE REPORT OM SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARICO

DESIGN SERVICES BRANCH FOUNDATIONS QFFICE
RECORD OF BOREHOLE N28(3,68-F-13)
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS— ONTARIO

DESIGN SERVICES BRAMNUIH FOUNDATIONS  OFFICE

RECORD OF BOREHOLE NE29{168-F-13)
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QFFICE REPORT ON SOIL EXPLORATION
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DEPABRTMENT-W TRANSPORBTATION AND .

MEMORANDUM
o Mr. A, G. Stermac, Fram:  Structural Planning Office,
Principal Foundation Engineer, Hingsion, Ontario.
Downsview, Ontario.
ATTENTIONG Mr, M, Devais DaTe: June 8, 1872,
Cism Fror Rer. IN REPLY TS
SuguroT W. P, 335-65, Site 31-277, .

C.P.R. Overhead, Winchester By-pass,
Highwayr 31 & 43, District 9 - Ottawa

Further to my recent itelephone diseussion with Mr. Devata, I now
enclose two copies of a 100': 1" plan and profiles spowing proposed giferna-
tive alignments for the railway overhead crossing at the above location,

Also enclosed is copy of letter dated June 1, 1§72, f rom Mr. L. O. Dawley,
Regional Systems Design, together with a copy of the minutes of a meeting
held here on May 21 which wiil help to clarify the present status of this
scheme,

1 shall be glad if you will carry out 2 foundation investigation on
Lines 'D' and 'E’ shown in red and blue respectively on the plan. “he in-
vestigation should include work on the south approaches similar to the
investignilon carried out in 1968 and surnmarized in your Report WJ 68-F~
13-2 dated September 23, 1968, for the south approach embankment on the
original Line *\', The Foundaiion Investigaticn.Report for the structure
itself was also carried out in 1988 and is No. WJ:SSnF*I{S.

As menticned in Mr, Dawley's letter of June 1, the foundation in=
vesiigation is preliminary in that sufficient information is reguired to
enable comparative cost estimates to be prepared for the zliernative schemes,
A final investigation will be required on the chosen line.

P %/.{;;/Zﬂ -

T. €. Kingsiand
Regional Structural Planning Engincer

c.c. A, J, Percy - Att, L. O, Dawley
¥, Bassi
C. 5. Grebski

. Anderson

. Forrest

oo
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DEPARTMENT OF HIGHWAYS OR"FF} RO

MEMORANDUM
¥r. 4. G. Stesmae, From: Road Design Division,
Primcipel Foundation Engineer, KINGSTON, Ontarie.
TOWNSYIEN, Ontaris,
ATTENTION: ¥, Devata Dave:  ppril 26, 1968.
Our Fie Rer: In rEPLY TO

SusieCT:

Foundation Imvestigation Report = C.P.R. 0'Head - ﬁeﬁ’ﬁwy. #31
Line A’ Township of Winchester-Hountain « County of ﬁﬁnéa$ -
Dlerrice £8 Dibtava « H.J. 68-F-13 - ¥,P, 33585

We ‘hsve reviewed the Foundation Beport for this ?rs a*tFaaﬂ~aar
one comment is as follows: , :

Under Discussion and Recoumendation you state in part, "The
remainder of the £ill should be completed to about profile
grade for s distence of about 50 feet behind the sbutwments
before re-excavsting for the footimzs™.

We wouid appreciate your furthsr comment as to why this type
of comstruction is veguired,

-
i ,w”'z‘;" -

E. ¥, Barrie,
SR, TROJECT DESICH BHCTNEER,

W mac
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290,

252+00 REV.LINE 'E'

N
N

)]

290

280

280

270

270

260

—

Tr— 260

Ditch

250

O%iﬁ/to 4{ 50

220
HET.MIXTURE OF CLAYEY
210 210
200 200
HOR. 100

VERT 20

SCALE FOR PROFILES

0+00 RELOC.TWP RD.
=242+98 REV. LINE D'

(8]

7,68-F-13-2)

@& ™WPR O INCHESTER
CO. OF DY
‘T\/N;!cheste( f\/ -
- \
\
\ >
\ SITE v\ L oS
NS
e 23
CTLNES
& . DEE
N
3 nk
X eren .
¥
TWP. OF UNTAIN B,i;;:
i ‘: KEY PLAN
N i SCALE IN MHLES
1 05 ¢ 3

0+00 RELOC. WP RD.
=243 +13 REV.LINE'E"

Bore Hele

LEGEND
-’- Bore Hole
‘$~ Cone Penetration Test
-$» Bore Hole & Cone Test
23 Water Levels established at time
7 of field investigation.FEB. 1968
AUG.1968
JUN.1972
NO. | ELEVATION| STATION OFF SET
1 245-2 251+00 4 LINE'E'
2 245-8 249+80 G LINE'D'
3 241-9 249+00 |G LINE"E'
4 241-3 247+:00 GUNE'E'
5 243-0 247+95 10'LT.LINE'D'
é 241-0 246+00 3 RT.L!NE'D'
7 2400 245400 | G LINE ‘D'
8 2550 252+40 |43 LTUNE'D
9 255-0 251+44  [45'LTLINE 'D'
—~ NOTE —

{

The boundaries between soil strata have been established only at

locations. Between Bere Holes the boundaries are assumed

from geological evidence .

REVISIONS

DATE 8Y

DESCRIPTION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO -

DESIGN SERVICES BRANCH — FOUNDATIONS OFFICE
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—
280 e
PROPOSED
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279 ~£,
20
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220 GLACIAL TILL |

HET. MIXTURE OF SILT, SAND;--

& GRAVEL, TRACE -OF CLAYY o[
210 C. e\l Dea: =3t

Comp-te¥-Derse

200 &

CANADIAN PACIFIC RAILWAYS
(SOUTH APROACH EMBANKMENT)

HIGHWAY NO.31&43 LINES'D'&'E’
co._DUNDAS

TWP. WINCHESTER & MOUNTAIN

1o1_1&24  con. V & Vi

BORE HOLE LOCATIONS & SOIL STRATA
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