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INTRODUCTION

In accordance with verbal authorizmation from Mr. 4, M.
Spriet. a soil investigation has been carried =it at the site
of an existing road bridge in Metcalfe Townsh. , which is to
be replaced with a new structure. The present bridge which
carries a township road across Steer Creek ({(Government Drain
No. 1) has a span of 44 feet and a width of 16 feet,

The purpose of the investigation was o reveal the sub-
surface conditions zand determine the necessary scoil properties
for the desigan and construction of foundations,
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DESCRIPTION OF SITE AND GEOLOGY

The site is located inm a flat agricultural region
about & miles south-west of Strathrov. It is on the border
of the Ekifrid Clay Plain which extends to the west and
South, and was apparently deposited by the eariy glacial
Lake Whittiesey. The creck flows slowly north-west to
Join the east branch of the Sydenham River.

Driiling was carried out following & weekend of
heavy rain, and the water level in the creek was as shown
on Enclosure 1. Local reports. however. state that in times
of flood it reaches as high as the underside of the steel-
work on the bridge.

1
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FIELD WORK

Field work wascarried out during the period 28th to
30th of August 1961 and coasisted of 2 toreholes at the
locations shown on enclosure 1. Dyvnamic cone penetration
tests were made adjacent to each borahsle The holes were
advanced by wash boring and Jined with Bx casing. and
Standard Peretrati n Tests were made at fregquent intervals
ach 0.D. split spoon. A constant driving ERergy
ved in the Standard Penetration and dynamic cone
ng a 140 pound hammer drapping 30 inches, The

t provided disturbad samples of the strata and the
latter 2 continuous record of soil density.

Undisturbed samples wer
thin-walled Shelby tubes, an
were made to determine the i
strength.

recovered in 2 inch diameter
ne shear tests {2 inch vane}
u and remoulded shear

(ST ()]
ﬁm

A record of the field test results is presented on
data sheets comprising enclosureg 2 and 3. Elevations have
been referred to the top of a steel bearing plate on the north
east abutment of the existing brldge which has been assigned
the arbitrary elevation 100,00 feet.

SUBSURFACE CONDITIQONS

A subsurface profile is shown on enclosure 1. and a
more detaziled description of the stratification on enclosures
2 and 3.

For a depth of 11 feet in borehocle 1 and 9 feet 6 inches
in borehole 2, there are layers of silt, fine sand and
organics in a loose condition. Below these iayers and through-
out the remaining depth explored, the soil is a stiff grey
clay containing seams and pockets of grey silt. The silt seams
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wre-void ratic curves for these two tesis show
apes and preconsclidation loads, but the range
tio covered, and the values obtained for co-
¢¥ conscolidation are substantially different.
£ initial void ratio e, Ior borehole 2 - mple 4
s more cilosely to the values measured for the
compression test specimens, and because the
coefficient of consolidation is of 2 more con-
shape, it is concluded that the results from
S are more reliable than those for borehole 1 sample
6. (The use of test results from the latier sample would
lead 1o an increase of approximately 30% in the calculated
consgiidation settlement,
BEARING CAPACITY AND SETTLEMENT

The clay layer in boreholes 1 and 2 was
at elevations 83.0 and 87.5 feet resper The foo
for the bridge should be located just bDelow ihe top of Lhi
layver. and for the purpu<e of calculation it is assumed that
the footing elevation will be %35.0 feet.

The dead 4 by the footings will be
in the range of lineal fooi ang the total
length of the fo to be 28 feet. The witimzate
bearing capacity been calculated according
to Meverhof. and for cchesion ¢ = 1800
r.S.1 This giw
Width of footing Ultimate bearing Maximum Allowable

capacity g4 ip.s.f.) Soil pressure
8d { =
— p.s.f.)
4 feex 13,800 4 633
5 feex 13,300 4,433

To limit settlements 10 a tolerable amount a width of
5 feet is recommended giving an average scil pressure of 3000
p.s.f. which is well within the above values,

Sertlement will be made up of two parts: immedizte
sertlement due 1o the elastic deflection of the soil when the
load is applied. and consolidation settlement resulting from
the gradual expulsion of pore water. A valiue for the

modulus of elasticity E of 168 tons per square foot has
deduced from measurements made during the consoclidation
The resulting immediate secttlement accerding to different
theories {Steinbrenner and Timoshenko) is expected to be in
the range 0.5 to 1.0 inches.

The distribution of vertical stress below the charact-
eristic point {as defined by Kany viz. 0.74 a-/2, 0,74 b./2 from
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centre of rectangle with sides & and b) has oeen calculated
by Steinbrepger’'s method and the resulting consclidation
settlement caliculated from the tsst result on borehole 2
sample 4. & values of 1.82 inches is obtained. Applving

to this the Skempton-Bierrunm correction factor modifled by
Wood. the estimated iatai settlement is expected to be in

the regiom of 0.3 inche * {gopsclidation settlement)
The calculsted time periods for 50% and 80% con-
solidation are
Days
30% 120
80% 840

rm subsurface conditions and the
calculated total settlement, no
ttiement is envisaged.

In view of the unif
relatively small valu ues of
appreciable differentiai s

CONSTRUCTION

¥o unusual construciion problems are envisaged., It
is suggested that the creek might be carried through a
temporary culvert, The soft soil overlying the clay will
require bracing, and probably the oér effecrive procedure
will be to surround the excavation with sheet piles driven into
the clay.

Afitention should be given to the presence of silt seams,
especially under the east abuiment. The borings indicated
that these might only be 1 or 2 inches thick, and may be
pockets rather than continuous strata. Whatever the con-
dition, the footing grade must not include areas of non-
cohegive silt. Such material musi be cut out and if necessary
the excavation taken deeper.

SUMMARY

The strata consist of a loose deposit of sand, silt and
organics approximately 10 feet Jeep. overlying a stiff grey
clay,

Laboratory tests have shown that the latter material

* The clay has an overconsolidation ratio of 7 or B,
Accordingly it has been assumed that the pore pressure
coefficient "4" is not greater than zerc. See reference 7

N
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is a =ilty clay of low plasticityv. with ap unconfined
compressive strength in the region of 1.6 to 1.8 T.S8.F.

It is recommended that the structure be carried on
spread footings 3 feet wide. causing a s0il pressure of
approximately 30600 p.s.f. and resulting in a safety
factor in excess of 3 against shear failure.

It is esiimated that under the avove loading the immediate
settlement will be approximately 0.3 inch and the con-
solidation settlement a similar amount. XNo appreciable
differential settlement is expected. The calculated time
periods for 50% and 90% corsolidation are 120 days and
840 days respectivelvy.

¥o unusual construction probiems are envisaged,
DOMINIOX SOIL INV§§TIGATIOK LTD.,

& e

James Park., ¥.8c., P. Eng.
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