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INTRODUCTION

The Highways Deportmant of the Frovines of Onrerio are planning
@ widening of Highway 27 ond o relocation of Highwey 401 of thelr interchange
in Toronte Gere Township south of Dixon Road.

This highway widening and relscotion necessifates further crossings
of Mimice Cresk, Highway 27 and the access rwed to Highway 401 East ofready
being carried over the creak by rsinforced concrate culverss.

in order to eveluate the properties of the overburden ond deternine
the depth o the undetlying rock, the Depurtment authorized subsurface exploration
af the locations of the proposed culverts. Soil boring and dicmond core drifling
wos accordingly corried out between the 16th Movember andd the 7th Dacember, 1956,

The extent of the exgloration conformed to the informotion indicated
on drowings NPE-3084~1, MNOE-3086~1 and N® 3085-1. As work procesded, an
sdditions] borehole BH.3, ond siight re~locotions of boreholes BM. 4, 5, d and 7
werg requested by D.H.O. Furthermore, o order to expedite the work, the
iocotions of BH. D ond BH.& were moved o few feet to more cccessible posivions
os egread with the D.H. O, Fleld Engineer.

PHYSIOGRAPHIC FEATURES

The Mimico Creek upstraom and downstream of the explored site
enhibifs o narrow flood plain bordered by comparatively steep bonks of the
surrounding Till plain, Occesionel smal] strecms fowing from the Till plain
inte the Mimico Crask create miniature hanging velleys indicating relatively
poor permeability of the THl. Within the sxplored wea some diversion of the
origing creek bed is noticseble.

SUBSURFACE EXFLORATIOM

Subsurfocs exploretion comprised o total of seven exploratory borehoias
¢ N s . 5 - e : P Y
iceated substontially in the positions requested by B.H. O, ond now shown on
drawings 2, 4 and & cccomponying this Regort.

The positions of the boreholes wese stoked by the Staff of D.H.O.
whilst the levelling wos done by o fleld crew of Universai GEGTECHNIGUE.
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All levels were referred o the water leval of Mimico Creek os it was
on the ofternoon of the 7th December, 1958, this detum belng ossumed
os 108.0 feat.

Ail boraholes were token o rock ond thereafter drilling vas
continued fo various depths fo ascertoin the formation and determine its
comdition.

Penstration through the overburden was sometimes difficult dus
to the frequency of boulders and the high perceniogs of broken shale fragmenis
@ that were chipped from the parent rock by the giacier and transported for o
short distance.

Whenever possible split barrel samples were token in the
overburden and the state of compaction ond consistenicy were determined
by standord panetration tests foken of intervals of 5 feet or more frecuently
where it wos considered necessary. (The standard penetration ted, os referrad
io in this Repory, iivelves the recording of the number of blows (MY ofa 140
i, hemmer falling 30 inches thot are required to drive a 2 inch dlameter split
barrel sampler 1 foot into the soil of the vottom of the borshole, ofter en initial
penetration of & inches).

Diamond core drilling in the roci was corrled out with AXT hits
but due to the structure of this sedimentary formetion, oore RCOVETY was
sometimes difficuit.

Free woter was encountersd in ull boreholes of approximately the
sane slevotion as the water {evel of the Mimice Creek.

‘ Detolis of the sirata o shown on the borshele logs together with
seil ana rock profiles, form part of this Repoert.

Sulsurface conditions given in this Report are thess indicated by
matericl encountered in the boreholes. The sccuracy of extrapelation to obiain
the soil profile should be awscciated directly with the geclegical conditions
and inversely with the spocing of the boreboles,

GEULOGICAL FEATURES

From the information disclosed by the investigation the strata
underlying the praposed site can be divided into the following cofegorion

The presense of Fill on this site doss not mean
o completely forsign material that might have bean
brought from ofar; the matericl under this heoding seams
to ba of lscal excavation which was dumped In order fo
carrsct the chunnel bed of the Mimico Creek, while some of
it might have besn unintentionally dumped during the
construction of the existing Highways 27 and 401,

it Is generolly composed of local Till with an
ozcosional adwixture of decaying wood in the form of
brenches and broken fragments of free trunks,
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(o} TIL

Under this heading, what seems to be o
fairly complex mixture of Till, reworked Till and
some glacecfluvial deposits have been brought
together. In spite of the comperative thinness
of these deposits we suspect two layers of Till
belonging to different periods, probably the

, result of local recession ond advance of the Finul
s glocial substage.

The Till varies from sandy to clayey matericl

and contains a fairly high percentoge of gravel and
bouiders, particularly the lower system,

{) ALLUVIAL DEPOSITS

These deposits cre represented in borehole
BH.5 by u bedded sand which is most |ikely of
interglociol origin, and by the thin layers und
tenses of sand and some woterworn gravels
deposited by the Mimico Creek. ‘

{d} ROCK

The bedrock consists of dark grey shole
with bands or tenses of calcorecus shales and
iimesiones belonging fo the Dundas formation.
These sheles, 1o the explored depth, are generally
wecthered and broken and in some coses o fairly
well developed lointing could be ohserved.

DISCUSSION

It is understood that tentative designs for the culverts eavisage
the use of spread footings located ot o depth of about & feet below the
presant water leval in the creek, and that a bearing copacity of 3 fons/sq. .
has been used For preliminary design purposes,

in cil the borehales, with the exception of BH.4, the soii at the
specified depth could nomally be expected to have a sufe bearing capatity
of 3 tons/sq. . However, for reasons discussed loter in this Report, o
somewhat lower figure may be prefercble. ;

In borehole BH. 4 the material was o sondy clay with grevel and
the safe bearing copacity wos sssessed as 1-1/2 fong/sg. B However, this
softer material may be only local, and ot 9 feet below the water leval of the
creek the safe beoring capacity for nonnal conceniric Ioading incremsed to
3 tons/sq. . and o ?ewc&ek lower bedrock was encountered.

Due 1o the heterogeneous noture of the depesits overlying the
bedrock at this locality the ultimate beering cepacity will shviously be
variable of any given level: To determine the degree of such varic ity
in detail would entail a probably unjustifiable emount of exploration.
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Therefore, tuking Inte ccoount the *fc:xugviﬁg fact, ond the necewity fo
assess the bewring copocity of ané given jevel Srom fwo miiﬁwiw
in heterogenesus depesits on eoch site, und the rotle of dead o live

¢

ioad in hz; %yp@ af sé‘mciua,, it Sppecis expedient o limit the sofe beoring
capacity for soncentric loading o 2 tong/sg. §r,

it o %iaipmm*' that o substantisl precoriion of the Hload
apacity of the ax § sting w;v&:"s mgy be f*‘qgﬁ!’%"? e quastion of seour
adiasent 1o spread footings should receive comsideration ay the ereck bed
material i certalnly vss;e:ﬂg%sﬁi to scour under fiood sonditlons. In this
connection I should be observed that the figures for bearlng copgity quried
in ?hss %’"ﬁﬁ eszume that spremd footings wi %i clwoys hova o winimum swecherge
of 2 feet of undistusbed material,

Lhwak’sc,‘ GEQTECHNIGUE Limited,
Y

L. Beskin, P.Eng
Enginearing Geamgé:sh

Report N® T, 178/% Decamber, 1956,
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SOIL MECHANICS LABORATORY
Proarcr Interchange Highway 401 & 27, District &, Ontario. e no T.178/56
Ciienr.  Department of Highways, Ontario.
Bortmowe No . BH.L - Diamure R ‘2“‘;/;%" '3‘ ‘ﬁ‘y‘ Casing 2172 & BX

BorevoLr Locanion . 9ee Plen  nelinaTion, Vartical  myaping —mmmmeee

§ . B B R . ,
; R A OF RTHAT A Porvaion by et e s | WA
Stiff dark grey brown caleareous | 100.8' | | Zero Free Woter Moist
very sandy CLAY with fine to ] el X | Hiah Dry Strength
coarse grovel . Some erganic i i g Y ng
matter. i

; i ;  Moist:  Medium to !
@ . 130 | High Dry Strength

é:ﬁon%

Firm grey to hlack silty sandy
CLAY, somewhat organic with
fine to coarse gravel.

Medium density grey silty clayey : Maist: Low to

aai?o;1

fine S{\ND, with fine to coarse ?=_§5§. Medivm Dry :
graves. i : Strength
; ?i_‘_éu - 10;_01: i
Clay, Sond, Gravel & Boulders | core recovery 8%
10800 = 120 =90
« ! core recovery 30%
i ! ]2»? | 32:“9““ 14""‘6" ‘
. Grey to dark grey laminated | core recovery 9%
| fairly soft shale with somewhat L VAR S
colcareous bands. ! core recovery 44%
170-4% « 20°=Q"
: - core recovery 99%
; i 200" i
! i : |
: : . End of Bomhole
| ;
. ?
|
: i k

B Unmis

SCALE DY = Bl & [yaTum
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SOIL MECHANICS LABORATORY
BOREHOLE LOG
proscct nterchange Highway 401 & 27, District 6, Ontario.  oporn no 12 178/36

Cuignt_ Department of Highways, Ontarie.

2~1/2" & AX

Rz

BorREHOLE NO L e DMAMETER

BOREHOLE LOCATION See Plan - BEAFING, s

(838

! I TN OF s TRA T
Ko s o e e

“210 Stiff dark brown calcareous
very sandy CLAY with fine fo
medium gravel. Some organic
maotter.

Stiff greyish brown colcareous
very sandy CLAY, with fine
gravel and traces of organic

Damp
16 | High Dry Strength

e | Domips Medium to | ‘
High Dey
13 | Strength i

matter. iron stained. ﬂ ‘
Firm grey clayey silty fine 2 Xeg; mLQSV; to
SAND. Some iron staining. Sf?en;th 4
Dense grey clay, silt, sand g :
and grove{. Some gravel iéqg )Exiégmyfv\‘\gggrmx
| waterworn. | Dry Strength
" Clay, Send, Gravel & Boulders. . Pra9r . 13-6"
Dark grey broken shaie with core recovery 54%
bands of grey argiliaceous : 13085 = 161~ 6%
timestone. j ; core recovery 42%
: : 166" E
" End 'of Borehole o
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Proscer Interchange Highway 401 & 27, District &, Ontario,

cuient . Department of Highways, Ontari

Borecrore No o BH.3

BorenoLe Location o See Plan  ncuination

SHFf brown calcareous sandy
¢ CLAY with little organic maotter

Changing Te
- Firm brown fine to coarse SAND
. with clayey pockets; slightly
. orgenic with small fragments of

| partly decayed wood.

. Very dense grey to brown clay,
" sand and generally subanguler
. fine to medium GRAVEL.

Clay, sand, grovel and boulders.

- Dork grey lominated shale with |
{ bands of grey argillaceous i
. limestone.

|
i
H
1
) |
N i
| |
: i i
! |
i {

LE D PR 500 8 DHSTURBOD SampLy

EXRORELT O O R IRAE S su\wm,—;‘ byt
i
{
i

| Lere

i

¥

S DiamiTeR 2?“}/2;“ & AX{

i

!

i

Free  Water

Onnpre No T 1?%‘;{;;@ .

Vertical A

I

14

R e

\ 13000

(End of Borahoie

?‘ué" :

RERIEN

i
i

i

12

63

§ Linpisy

CLABING

21,2" & BX

5 Damp

| High Dry Strength

* Mo ist

- Low to Medium
Dry Strength

?"“6“ - }3lm0x5

core recovery 7%

13-0" - 15°-0"
core recovery 27%
18! = 17 core
recovery 17%

17 - 18! core
recovery 44%

UREBED

i
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SOlL MECHANICS LABORATORY

BOREHOLE LOG

Prosrcr Interchange Highway 401 & 27, District 8, Ontario.  p0, no T.178/56
CLIENT Department of Highways, Ontario.
BH. 4 2-1/2" 8 AX 2-1/2" &BX

BORCHOLE NO o P, Dianierer L2 L CASING. T

BoreHoLe Location . vee Plan CINCLINATION. ...

BEARING

SIRTION 0 STRALA "’“""”“'I‘“‘“““!"”‘*“’ et

B

Loose brown subrounded
generally medium sand.

Probubly FILL.

Zearo

Free |Water 3| Moist

Firm light brown calcarecus :K.}:.f Do TR ! Domp
sitty fine SAND, e 2 © 14 | Low Dry Strength |

Stiff grey calcareous sandy
CLAY with fine to medium

subangular to rounded gravel. Domp

17 | tigh Dry Strength

Very stiff grey calcareous
sandy CLAY with fine to ;
medium subongular to rounded |
gravel. Some broken shale.

Stiff grey CLAY with broken

dark grey shale.
Clay, gravel & shale fragments.
Broken soft shale.

o d
])6"-‘6" - ?}7&,_6;!
j core recavery 0%

|

: | 177 6" wé@zcore
! recovery Y

!

17-gn

18" - 20" core re-

: 38},?'\’25‘12‘&& re-~
; 221__0"; 1 covery 15%

§nd of {hﬁrah@iﬁ

i H i i :

Broken dark grey shale with
bands of limestone.
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Prosect Interchange Highway 401 & 27, District 6, Ontorio.
crLient Department of Highways, Ontario,
BOREHOLE NO.

BOREHOLE

UNIVERSAL

GEOTECHNIQUE

LivIITED

SOIL MECHANICS LABORATORY

BOREHOLE LOG

BH.S

LocaTion _ See Plan

FORTION OF STRATA

Stiff 1+ am very sandy CLAY
with fise gravel and little
organic matter.,

SHff brown sandy sifty CLAY
with fine to medium gravel.

| Firm brown fine silty SAND.
. Exhibits bedding.

; Very dense grey brown clayey

SAND with high percentage of
fine to medium gravel.

Very stiff grey silty CLAY with
fine to medium grovel.

. SHIf grey calcareous sandy silty

CLAY with rounded gravel and

| fragments of shale.
i Broken soft grey shale.

- Dark grey broken shale, harder
! calcargous bands.

. Dark grey to black shale with
! grey colcareous bands. Broken

and jointed. Joints ot 30° ond

! parallel to core length.

] Zero
= s
o « 3"“6"

e o
) ~: 70 |
ERNEINN E Iy
B omed Free ! Water iéé{a
~— ..«.,:Mzz:; " :?: |
R 176
06 378
L 21gn
Bl :
:“T ‘ 26“6“
T End of Borehole
|
!
H

DAMPLE

DiameTer 271/2" & AX

INcLiNATION. Yertical

CCasineLml/2" & BX

Lo BEARING T

)

)

)

L ORoER NO T 178/56’“

Maoist
Medium to High
Dry Strength

Moist
High Dry Strength

Domp
Low to Medium i
Dry Strength

Damp

Low to Medium

Dry Strength ;
Moist: Medium te |
High Dry Strength =

Maist
200 - 23" core
recovery 30%

231 ~ 24" core
recovery 33%
24' - 26'-4% core
recovery 56%
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SOIL MECHANICS LABORATORY
BOREHOLE LOG
Prosecr nterchange Highway 401 & 27, District &, Onterio.

cuienT. Pepartment of Highways, Ontario.

BOREHOLE NO. BH.6 Diamerer S/ 2N E AR raing 2712 8 BX

BoreroLe Location . see Plon INCLINATION BEARING..
T hcecwmirion or sinata o onsron e ] e | IRV S

Loose brown calcoreous clayey | 107.3" Zero Moist

sand with fine to medium grovel. , S

Probably FILL g 5 | Medium Dry

obadly : Strength

Loose brown calcareous sandy

silty clay and concentrations of Moist
| brown medium to coarse sand 7 [Clay: Medium to
. with fine gravel. Probably FiLL. Free |Water Higg Dry Strength
! v Sonds  Low fo
D . ; R v Medium Dey
. Firm dorkish grey sandy silty = Strenath
{ CLAY with traces of organic g-6" g
| matter and fine to medium 47 | Wet: High Dry
. gravel. , Strength
; | ; 10° - 15* core
! ! | recovery 11%
: Clay, Sand, Gravel and :
i Boulders. ;
\ 15° - 18’ core
! do i e recovery 6%

: Ly o ‘

Grey broken caicareous shale. | e [181-0¢ 18" - 20!

Joinis ot 30° and paraliel to : L ! . cc;n ;‘é’é/f

core length. ol 200" BCOVITY £

| End of Borehole
|

, %
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SOIL MECHANICS LABORATORY
BOREHOLE LOG

projecy__interchange Highway 401 & 27, District 6, Ontario.  arper No 1-178/56

~ Department of Highways, Ontarlo.

BOREHOLE NO 8.7 DiaMETE m?:l/?‘&!})( k“%h“,’lﬁi_/i‘"w&s*»(
BOREHOLE LOCATION See Plan . 5NCLtNATlC)N;.,_.,WYﬁit.lcﬁg
T scmimen or sTRATA SRR IR IR IR
| Loose mixture of clay, sand, 100.6' 7 Jero  Free Water
‘| grave!l ond fragments of wood, TS R .
! sand ond gravel. Probably FILL. "‘"“‘!Im"%w"“ 4 | Wet
| Dense grey silty clayey SAND 3ragn | Moist: Medium Dr
i with fine to medium anguler to 54 | Strength
- | subrounded L. ; ;

S\:’J:r)?t?ic’if:grir::zry sandy CLAY Moist:  Medium to .
\ with subangular fine to medium ; .é? High Dry Strength
i gravel. 7-Q" | o
| Broken soft shale with bonds of ‘ 7' 9" core
| limestone. recovery 21%
do §'= 106" core
| recovery 28%
. Broken dark grey shale with 10067 - 12'-4"
{ calcareous layers . core recovery 33%
. Darkish grey colcareous broken ,, 7 1206~ 14 - &"
. shaole. Exhibits vertical joints. | s ZM’ 6"¢ core racovery 83%
© End of Borehole

|

| i

|

Searel 17 =500 & DISTURBED SaMPLE B Unoistunent

B




