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INTRODUCTION

The so1l investigation described in this report was
autnorized by Messrs . Nisnet-lLethan Limited, Consulting Engineers
when reguesting a subsurface exploration for 3 proposed bridge
in Sombra Townstip where County Hoad No. 2 crosses Indian Cresk.

At the present time, 2 14 foot wide concrete culvert
serves as 2 connecting link between the two shores. However,
because of its inadequate size, and the need to regulate the Tlow
of the cress in this area, it is planned to replace it with a2 new
and longer structure.

To investigate the subsurface conditions, twe boreholes
were requested Ly the ciient, each lpocated near the proposed
abutments. The resuits of the torings, together with the recym-
mendations for fourdaticn cesign are prasented in the followiag
paragraphs.

PROCEDURES

The bereholes, the locations of which in reference to
the existing structure are shown on Enclosure fio. 2, were put
down on January 26th ang 27th, 1366. The holes were advanced
by washboring technigques using a standard diamond drill machine.
During the field work, the subsoil was penetrated for a naxinum
depth of 26% feet to which depth the overburden was sampled at
2% or 5 foot intervals. GBecause of the hard consistency cf the
subsotl, only disturbed soil samples were recovered by 2 standard

2" 0.D. split-spoon sampier. When obtaining samples, Standard
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Penetration tests were also performed with the purpose of
determining the consistency of the subsoil. The recovered soil
samples were shipped in air-tight jars to the soil labor2tories
of Dominion So11 Investigation Limited for classification and
testing. Details of the borings are shown on the individual
gectechnical data sheets of the borehcles and results of the
Taboratory tests are tabulated on Encliosure Xo. 5.

Ground surface 2ievations 2t the locations of the
boreholes and cther pertinent points were obtained by levelling,
using Bench Mark Wo. 27 as datum elevation. This bench mark was
supplied by the (onsulting Engineers and was described as a nail
in the south face of 2 3 ft. diazmeter elm tree, 3 feet above
ground left of Station 233 « 68. The elevation was given as
565,74 feet and is believed to be referred to the geodetic
datum,

DESCRIPIION OF SITE GECLOGY AND SOIt CONDITIONS

The site is located in Lot 10 of Concessions 11 and
12 of Sombra Township. The entire area is cne of Jow relief
wits an average ground surface elevation of 500 feet. Because
pf the flat topography and predominantly clayey subsotiis, the
drainage of the area is poor.

During the Pleistocene Epoch, Ontaric was completely
covered by at least four distinct continental ice sheets. The
fast of these glacial stages known as the Wisconsin, is relieved

to have completely denuded the Paleoscic bedrock in the south-
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western DOntario peninsula. The spil types now present in this
ar2a were deposited during this glacial period and the surface
features now evidert reflect the influence of interstitial post
glacial lakes. In general, the soil types occurring in the
region exhibit a marked similarity in composition 2nd can be
classified as clayey siits of low to medium plasticity. The
sbsence of large size particles typical of glacial deposits
found elsewhere may be explained by the relatively soft nature
of the underlying bedrock. The thickness of the sverburden
shows 1ittle varfation and the bedrock is generally encountered
4t & depth of 100 to 120 feet. The ilimestone and shale bedrock
was formed during the Devonian periocd of the Paleozoic era.

The investigaticn has indicated that in the area of
the proposed structure, the site is underlain by the typical
tlay ti1]1 described above. From beiow the ground surface
(Elevation 585 = ft ) to about Elevation 570, the till has a
prown-grey mottied colpur., Below £levation 570 ft., the colour
changes to @ uniform grey. The til11 has 3 unifora fine texture
in which numerous fine t0 coarse gravel sarticles are embedded.
The presence of small sand pockets and lenses are also indicated.
Typica) grain-size distribution curve of the material is shoun
on Enclosurs Ho. 6. This curve ingicates that the till consists
of about 20% sand, 40% silt and avoutl 40% clay.

The ti11 exhibits considerable cohesion and plasticity.

The plastic properties of the clay were deterpined by Atterberg
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tests giving the following resuits:

Ligquid Limit 42% to 48%
Plastic Limit 20% to 23%
Plasticity Ilndex 22% to 26%

Katural Moisture lontent 18% to 25%
Liguidity Index 0.1 te 0.2

On the basis of these limits, the material is classi-
fied in (assagrande’s classification system as a clay of medium
plasticity.

The consistency of the till cam be only inferred from
the Ligquidity Indices and the Standard Penetration tests. The
“N* values measured in the Standard Penetration testis range
between 15 and 62 bLiows per foot indicating a range of consistency
between very stiff and very hard.0On the average, the "H" values
are over 30 bicws per foot corresponding to 2 hard consistency.
The Liquidity Indices, howsver, which relate the Natura)l Mo'sture
Content %t the (onsistency Limits, ©p not bedr ocul these results.
from the Liguidity Indices, which are generally of the order of
6.1 tp 0.2, only & very stiff consistency can be inferred. Since
{t is genevrally recognized that the Standard Penetration tests
have only 2 limited application in case of cohesive soils and
could occasfonally lead to misinterpretation of the results,
in the present case it will te assumed that the t{ll has very
stiff consistency with anm aver2ge shear strengih probably not

y.eater than 3,000 ibs. per sguare foot.
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Because of the low permeabiliity of the subsoil, the
eguilibrium position of the ground water in the boreholes could
not be established during the limited time of the field work, but
it is believed that it will be a1 or close to the water level in
the nearby creek. This, at the time of the investigation, was
measured at Elevation 580.3 feet.
DISCUSSION

The actual type, size and nature of the proposed structure
i5 not known, but for the purpose of discussion it will ba aii?med
that it will be 8 single-span structure of approximately 563;;=§Hr
feet span and that it will be of reinforced concrete construction.

The footings of the proposed structure should be carried
below the maximum depth of scour which tentatively is assumed to
be & feet. This, however, should be confirmed by hydraulic studies.
Assuming that the lowest point of the creek bottom is at Elevation
579 + ft. a5 measured by our field crew, the most likely foun-
dation level wiil be £levation 574 fest. Assuming 3,000 1bs. per
square foot as the average undrained shear strength of the till,
the ultimate bearing capacity of tne subsoil is 17,000 lbs. per
square foot. Thus, for a meximum design pressure of 6,000 lbc.
per square foot, the factor of safety against general shear failure
cf the soil would be 2.85. This in the case of 2 soil of medium
sensitivity, such as the present clay till, is considered to be
adequate. Because of the somewhat lower safety factor, however,
it is suggested that the maximum edge pressure under the eccentri-

celly loaded foundations should not exceed the recommended bearing
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value.

The adhesionh btetween the rough base of the foundation
and the subscil can be assumed to be 2,000 ibs. per square foot
and the design shouid aym to secure 3 safety factor of not less
than 1.75 against the horizontal sliding of the abutments. Because
of the possibility of future scour, the passive earth resistance
in front of the footings should nct be inciuded in the design.

The probable settiement of the structure was estimated
on the assumption that the continuous footings will be 7 feet
wide and that the meodulus of compressibility of the subsoil 'K’
is egqual to BU tons per square foot. Under maximum dead and live
ioad conditions, assuming 42 kips per linear foot acting at the
base of the footings, the settlement was calculated to be 2.4
inches. However, since the significant portion of the total
settlement will be due to the jong-term consolidation of the
clayey soil, it would be mcre reasonable to compute the settle-
ment for the total dead load and only & reduced poriion of the
live 1pad. Assuming that only 20% of the live lgad is acting
311 the time and that the dead load constitutes abuut 37% of the
total load, the reducec load to be considered in the settiement
analysis will be absut 50% of the total Ypad. On this basis, the
maximum total settlement is estimated to be 1.2 inches. Because
of the relatively uniform sofl conditions, the amount of dif.
ferential settlement is estimated not to exceed 50X of the total
value. Both these values (S max. = 1.2 inches; AS max. = 0.6

“{aches) are considered to be within the tolerable limits for the
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structure proposed. The rate of consolidation is estimated
to be slow and it 1is believed that 90% of the consolidation
will take place over & period of more than 2 years.
CONCLUSIONS

Tne subsurface exploration has revealed that the site
is underlain by stiff to very stif{ cohesive strata suitable
to suppovt the proposed structure on normal spread fooling
foundatiens. The recommended design pressure is 6,900 lbs.
per sguare foot and both total and differential settlements are

gestimated not to exceed 1.2 and 0.6 inches respectively.

DOMINION SOIL INVESTIGATION LIMITED,
ey T s .
by ; . ;
s '”Zf, , e [
e 4 LA /
IPL/dvm 1. P. Lieszkowszky, P. Eng/,
4
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