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FOUNDATION INVESTIGATION REPORT
For

Industrial Access Road Underpass
1.2 Miles North of Hwy. 401/410
W.P. 103-69-13, Site 24-#41
HBwy. 410, bistrict 6, Toronto

INTRODUCTION

This report contains the results of a foundation investigation -
done at the site of the above mentioned project. The fieldwork
was carried out during the period of October 11 to October 13,
1878, consisting of six sampled boreholes. The borings were
advanced by means of hollow stem continuous flight augers to

depths ranging from 30 to 45 feet below the ground surface.

SITE AND GEOLOGY

The site is located between First Line East and Second Line East
about 0.8 miles south of Derrv Road in the City of Mississanuga,
Recional Municipality of Peel.

The terrain surrounding the site is relatively flat and the land
nearby 1is primarily used for farming purposes. A new highway
(Hwv. #410) was being constructed in this area. On either side
of the new Hwy. 410 in the vicinity of the site, rockfill embank-
ments consisting of shale have been placed to a height of about
18 feet.

The site is 'ocated in the physiographic region known as the Peel
Plain. The characteristic deposit in this area is a cohesive
glacial till. The overburden is underlain by shale bedrock of the

bundas~Meaford formation.

SUBSURFACE CONDITIONS

The investigaticn revealed that the site is underlain by a deposit
of cohesive glacial till, the thickness of which was found to bke
in the crder of 45 feet. The cohesive overburden is underlain by

shale bedrock.
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Factual data on the subsurface conditions is contained on the
Record of Borehole Sheets. Three subsoil stratigraphical sections
based on this information are shown, together with the locations
and elevations ¢f the borings, on Dwg., #1036913-A. A description

of the subsoil conditions encountered is given below.

Heterogeneous Mixture of Clavey Silt, Sand and Gravel (Glacial Till).

This ig the predominant deposit at the site. It extends beneath
the ground surface to bedrock for a thickness of about 45 feet.

The glacial till is composed of a heterogeneous mixture of clayey
silt, sand and gravel. Grain size distribution curves for the
glacial till as determined in the laboratory are given on Figure 1.
Geotechnical identity indices of the glacial till are tabulated

below.
Range
Natural Moisture Content (W) & 10-20
Liguid Limit (WL) % 18-30
Plastic Limit (Wp) % 12-17

The resulte of the Atterberg Limit testings are also plotted on
the Plasticity Chart, Figure 2, which indicates that the glacial

till is cchesive with a low plasticity.

The upper 8 to 10 feet of the glacial till stratum is brown and
desiccated. BRelow that depth, the glacial till is grey. The
congistency of the glacial till is estimated to be very stiff to
hard, being generally hard (N values of 27 blows/foot to over k

100 blows/foot)., However, a 4 to 10 foot thick zone of somewhat
weaker material with a consistency of stiff to very stiff (N values
of 8 to 30 blows/foot) was encountered at a depth of approximately

14 feet {elev. 597 to 602) below the ground surface.

Bedrock Conditions

According to available information, bedrock is a shale which

exists at an elevation betwesen 566 and 570.

Groundwater Conditions

Observation of the groundwater level was carried out by measuring
the water level in the open boreholes. The groundwater level was
found to vary between elevation 604 and elevation 601 corresponding

to a depth of 8 to 12 feet below the ground surface.



DISCUSSION AND RECOMMENDATIONS

A two span structure (119 feet - 119 feet) consisting of two
closed abutments and a center pier, is to he constructed at this
site to carry Industrial Access Road over Ewy. 410. The profile
grade of the underpass structure has been set at elevation 637.5
and that of Hwy. 410 at the crossing at elevation 615. This will
require approach fills in the order of 21 feet high. Our recom-
mendations for the structure foundations and approaches are as

follows.

Structure Foundations

The glacial till at the site is a competent subsocil and the pro-
posed two span structure can be supported on spread footimgs  ‘
founded within the glacial till stratum. Because of the pfesence_
of a somewhat softer zone at a shallow depth, the allowable bearing
capacity should not exceed 2% tons for the abutment footings and

3 tsf for the pier footings. As the cohesive deposit has been
heavily preconsolidated, these bearing pressures would induce a
settlement of a recompression nature which would complete almost
immediately after the load is applied. The magnitude of the
settlement would be less than 1 inch. The lateral force on the
spread footings can be assumed to be resisted by the frictional
force between the underside of the footing and the glacial till;
To estimate the frictional resistance an adhesion of 2000 psf can
be assumed.

To prevent frost action on the footing formation surface the
underside ¢f the footings should have a minimum of 4 feet of esarth

cOovVer.,

Since the footings will be situated in a relatively impervious
cohesive subsoil, no major dewatering problems are anticipated for
the footing excavation and construction. 2Anv minor seepage from

runoff intc the excavation can he removed by pumping.
Approaches

The apprcaches have been constructed almost to the full height,

consisting of shaley material. Construction of the approaches is
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in accordance with the recommendations contained in the Foundation
Report submitted previously for feasibility study under W.P.
103-69-00. The fills appeared to be in a very good cendition.

Related Considerations

In order to relieve the buildup of hydrostatic pressure behind

the abutment wall, free draining granular material should be used
as backfill and suitable drainage measures consisting of weep\holes,
and perforated pipes should be provided.

To estimate the lateral earth pressure induced on the abutment wall
by the granular backfill, a coefficient of earth pressure of 0.5

should be used if the wall is rigid. If some rovement at theftcp~
of the wall is permitted, a coefficient of earth pressure of~0,33

can be used.
L, Pl
/

B. Ly, P. Eng.
Senior Engineer

/) /) /\S vmvzf\ =

M. Devata, P. Eng.
Supervising Engineer

October, 1978
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Ontaro HIGHWAY "ENGINEERING DIVISION- ENGINEERING MATERIALS OFFICE -S5Ol MECHANICS SECTION
RECOPD OF BOREHOLE No 2
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Mr. G.C.E. Burkhardt ‘ Soil Mechanics Section
ﬁead, Strue?ural Section Engineering Materials Office
Central Region Room 315, Central Building

3501 pufferin Street
78 11 17

Re: Industrial Access Road Underpass
1.2 Miles North of Hwy. 401/410
W.P, 103-6%-13, Site 24-841
Hwy. 410, District €, Toronto

A foundation investigation report for the feasibility study
of Hwy. 410 was submitted by this 0ffice in July, 1975 under

W.P. 103-69~00, It is understood that the pro d . underpass
structure has been designed according to the pggfiminary P

recommendations contained in the feasibility study foundation
report. After the footing locations had been finalized, a
detailed investigation was carried out by this Section to
determine the subsurface conditions at the proposed footing
locations. The recent investigation revealed that the site
is underlain bv a deposit of cohesive glacial till which in
turn is followed by shale bedrock. The glacial till was
found to be generally competent, however, a 4 to 10 foot
thick zone of somewhat weaker material was encountered in the
upper portion of the overburden, with *N' values from the
Standard Penetration Test as low ag 8 blows per foot. The
presence o° this softer zone requires a reduction in the
bearing capacity originally recommended., In the light of
the new subsurface data, we recommend that the allowable
bearing capacity shovlid not exceed 2% tons for the abutment
footings and 3 tsf for the pier footings. The revised
bearing capacities are contained in our foundation report
W.P. 103-68%~13,

We trust that these bearing capacities will be used in the

desian.
ézﬁ i\y/
B, Ly f

Senior Engineer

Fors M. UDevats
Superviging Engineer

BL/MD s
co: C.5. ZSrekski

W. Lin |
Files /



SO HRERHEILATION
LA A

GEOCRES No. 3on - 13 .
DIST 13 REGION CerTRAL

W.P. No. 163~ b9 - 13

CONT. No. ___79-27

Wo Ne
STR. SITE No 24- 44y

HWY No.__dw0

LOCATION _bwsmine_ agess an.
Ueass )2 es wowm  or hwy 40i/4ip

GO B L




W j03- 6% - )3

e

By
;

9%
o 275017,

y/gﬂ»
ey

R ave®

¥
v
]
u
o
[

2H(TYR)

N {
e

) T TieeT Ling EasT  X-Po W
hoa : & |oy;.4e¢mk\ W

A R J— 3
SO —

——

T

.vSo 2o

UTRIAT

# cevpae pes
Yasiea -
RS - L )

£ puTuoRs EAST PIER
| Sietviess

i
Tt

s=to”
Jomtn € souTin T

30 - 135




MIBISTRY oF TRANSPORTATION AND GOMMUNICATIONS ONTARID 5115 DBEAIS 475

SOM/R ~£3

ExisTiue
Reemwat SECTION B-Bs
L o e
~o.3¢%
o
S 75 SERRY "o =
th.ace | L N -
A, 55450 Go+08’ S 5 +co o500 - 216 v0o 215400 FOR REDUCED PLAN
PROFILE ~INDUSTRIAL ACCESS RD PROBILE - HIGHWAY 410 EXISTING to, R, o &
. Hmm. "s 2oo! Homiz, 1" = 200’
BEALE ¢ . y . .
eRT. 1= 2¢ BCALE: T 1" s 20 e— 3 INCHES ON ORIGINAL PLAR—+)

ommaL
I
.
i 3=
L H| Lo
13 Kl i
@ S LS
I £32 AR
" b — _— Ty
W i o SEeomo o ¥
s 0 Wx \ I i
Tas dy { 1\
o az.236%4117" 1

oE

.
re8.25 ) 21!
3>

z "9‘3
JI:

SIsmessy

L Lot

oL |

FILE couTs

TNSUETRIAL ACEESS

B.c.

#

4 ruTuRl

| sTA 9848102

Froear € 8ty Jf’ S

8010 v
v

-y

PLAN
SRR s
e weer PiER # putugs sast Pies
Faalier e

seEe mise
£ 1596 +oo

i WEST ABUT.BRGS.

et | o
e TeaTh e sovTH

£EAST ABUT. SRAS.

¢ Exisrive Hwy. &2
UTURE N Lo

[Shee ea
SUREENE avm

=== -
Pl

EMESIAN KWy 410 ]

FUTURE, HWVY 410 5.6 —

conTRoL
ToP OF PAVEMENT

eLcil.5a _
g2 o

£ FuTert Ly, a1
Sty

ElevaTion A

=2

~INDUSTRIAL AGCESS R:
56100 46673 EL.C3T.19
—hwtae ws. Lants
STA.208+25.89 «
nawanmxmo
Leal ze

444

e

Whe

pmusTRIAL access go
a0 4 £e0T3 EL. € 3729

WY 210 N, L

L FeaV5.85 T cra.aa

r
l

CONT No

WP Noijozve9-13
TICUSTRIAL ACCE S5 RonD
Unenpass SHEET

PRELIMINARY
<ENERAL ARRAMGE MENT]

sEnERAL NoTED:
CLABS OF CoOMERETE

+ ABUTMENTS PIER DECK SLAB ad BARRIE Walls —  £000 Bl
- Feonmar s

Tl At 3oco pud.

GRADE of REINFORCING STEEL
+ AL REIMRORCING STREL
CLEAR COVER TO REMSEFORCING STRRL
- FOOTINGS AND SURFACLS IN COMTACT WITH EARTH
» DECK SLAB: TGP ~ 2'% BaTrom 1h”
« BARRIGR WALLS - 1%
+ REMAINDER =~ 2°
2 TOACHISVE THE MINIMOM CLEAR CoVER o 2™ aw-.<xmu= THE ToP;

CAVER Al et Hace Witk & CLEAR Cove’ =P 2RI
ToLERANCE..
cens’rzu:\'vou NGTL&

« THE CoNTRACTOR S RESPONGIBLL FOR FIMSHING THE BEARING SRATS
SeAD LevelToTHE sp«.c.mp SLEVATIOwS WITH A TOLERANIGS SF 28]

+ NE CoNCRETE SUALL 32 PLAC W BRARING SEATE UWTIL
P Io i ERETE n THt CEOK nAS SEL PURCED,

. aata” .
i Eronovar ..
s’ 195" ! 19’ 1)
ey T .
wetise ks ! -
Sasprsly melvowic, 2" [

JR—— e riianey
fEshnt - { | —seet wope mative (enate)
T4 ConcRETE.
il
- L -~ YeLogo woe. planae.
1 ; STEtL GiRoER: -

[ PR LN

FENCO M7 84o0 - IT-1 -



.
l

g

FR——

SRR

EERrTa T




	0006252
	0006253

