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INTRODUCTION,

Verbal authorization was received from A.i. Spriet and Associates,
Consulting Engineers, to carry out a soil investigation in the
Township of Lobo where it is proposed to replace an existing bridge

with a new structure.

The existing 28 foot span steel beam structure is located on Lot ig,
Concession 11 § 12 of the Township where the road crosses a small
tributary of the Ausable River. It is understood that the proposed

structure will have the same longitudinal and transverse centre lines

as the existing bridge.

The purpose of the investigation was to reveal the subsurface condit-
ions at the site and to determine the -Ilevant soil properties for the

design and construction of the mew foundations,

)

The field work, consisting of one borshole and two dynamic cone pene-

tration tests was carried out on Hovember 13, 1967, at the locaticas

shown on Zaclosure 1. The borehole was advanced to the sampling depths

by washboring methods aud was lined wita Bx size casing.

Standard penetration tests were carried out at frequent intervals of
depth, as detailed in Appendix 'A', and the results are recorded on the
porehole logs as 'i! values.

The dynamic cone penetration tests were performed to compare relative
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111.

properties of the soil at each 16¢atien. The same source of

energy was used to drive the cone as was used for the standard

penetration test,

Elevations were referred to a nail in a hydro peole at the location

indicated on Enclosure 1. The benchmark was given the assumed E1,100

feet,

SUBSURFACE CONDITIONS.

Detailed descriptions of the strata emcountered in the borehole are

given on the borehole log, comprising Emclosure 2,

The borehole penetrated silty cley fill material which extends down
to about the creek bed slevaticvn, Bslow this leavel natural subsoil
was encountered which comsists of glacial silty clay. No sand or

gravel size particles were encountered ia the clay till.,

The borehole was terminated in the till stratum at a depth of 12 feet

bslow the creek bed,

The consistency of the clay is described as *hard' as indicated by
N' values ranging from 48 blows per foot to 100 blows for a 3~inch

penetration of the sampler,

Atterberg Limit and moisture content tests were performed on one
sample of the silty clay till as means of classification and as a
guide to the probable behaviour of the soil. These gave values of
Liquid Limit of 29%; Plastic Limit of 15% and Plasticity Index of 14,
indicating that the soil is a clay of low plasticity snd compress-
ibility. The Liquidity Index which relates the natural moisture

content to
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the AttérbergfLimits‘wa$70.l; confirming therhardrcoﬁéistency

obtained frem visual and tactile examination.

GROUNDEATER CONDITIONS.

The groundwater in the borehole was observed at E1.94.8, which was

about 7~inches below the level in the adjacent creek.

DISCUSSION AND RECOMMENDATICNS.

The natural subscil consists of hard silty clay till which will be

sultable for the support of normal spread footing foundations.

The bed of the creek extends down to E1.92.9 therefore, aliowing 4
feet of cover for frost protection, tne footing grade will he .
established at abeut E1.8%5. On the basis sf the becrekole results

a maximum 7niet soil pressure of 10,000 p.s.f. 1s appropriate for
the design of footings at or below tnis level. Furthermore the
footings wili nave a factor of safety of at least 3 against shear

failure of tae underlying soil.

It is estimated that total settlement of footings mobilizing thae

above soil pressure will not exceed 1l-inch.

The adhesion between the footings and the clay till may be taken as
2000 p.s.f., and the factor of safety against horizontal sliding of

the abutments should be at least 1.5.

The hard cohesive till will present no unusual construction problems.

The volume of seepage into excavations will be very small and should




‘ be collected in sumps dug below the footing grade and removed by
pumping.
Yours very truly,

DOMINION SOIL INVESTIGATION LIMITED

C.J.’fi‘.". Atkinson, M.Sc., P.Eng.,
Branch Manager.
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APPENDIX A

"STANDARD PENETRATION TESTS

In order to determine the relative density of non-cohesive
soils, such as sands and gravels, the standard penetration test
has been adopted. . The test also gives an indication of the con-
sistency of cohesive soil;=

A two-inch external diameter thick-walled sample tube is
driven intoc the ground at the bottom of the borehole by means
of a 140 1b. hammer falling freely through 30 in. The tube is
first driven an initial 6 in. to allow for the presence of
disturbed material at the bottom of the borehole. The number
of standard blows (N) required to drive the sampler a further
12 in, is recorded. The sample tube used is one originally
developed by the Raymond Concrete Pile Company in the United
States, where a sufficient number of tests have been made in
conjunction with field investigations to show that the results,
although essentially empirical, may be applied to foundation

design,

For sands:

Values of N Density
Less than 10 Loose
Between 10 and 30 Compact
Between 30 and 50 Dense
Greater than 50 Very dense
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