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SUMMARY |

The natural subsoil below the creek bed cvonsists of haxd silty
clay and very dense silty fine sand strata which are suitable

for the support of spread footing foundaltions.

it is recommended that the footing grade be established at er
below EL,55.5 using a maximum net soil pressure of 10,000 p.s.f.
for the design of the footings. Total settlement is estimated

toe be 2.5 inch.

Dewatering problems are discussed in the report.
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INTRODUCTION,

In acccrdance with verbal authorization from A M. Spriet § Ass-

ociates Limited, Consulting Engineers, a soil investigation has

“peen carried out in the Township of Yarmouth where it is proposed

te replace an existing road bridge with 2 new structure.

The existing 74 foot span steel truss structure is situated on
Lot 11, Concessions 11 and 12 of the Township where the road

crosses Kettle Creek.

It is understood that the centre line of the new structure will
be located about 160 feet to the west of the centre line of the
existing bridge. The requirements of the project were discussed

with Mr.W.E. Kelley P.Eng., who suppliied the foregoing information,

The purpose of the investigation was o0 reveal the subsurface
conditions at the site and to determing the relevant soil prop-

erties for the design and sonstruction of the new foundations.

FIELD WORK.

-

The field ‘work, consisting of 2 boreholes and 3 dynamic cone
penetration tests, was carried out during the period Januazxry 10
tu 12, 1968 at the lgcations shown on Enclosure i. The holes wers

advanced by washboring methods and were lined with Bx size casing.

Standard penetration tests were performed at frequent intervals
of depth, as detailed in Appendix ‘A’, and the results are recorded

on the borehols logs as *N' values,
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The dynamic come penetration Tests were performed 1o obtain an
indication of scil demnsity and strata changes with depth.

Elevstions were referred to 2 benchmark which was established by
the client {nmail in telephone poie, 100 feet west and 30 feet

south of the centre of the existing bridge, E1.100 feet}.

SUBSURFACE CONDITIONS.

Detailed descriptions of the strata encountered in each borehole

are given om the borehole logs, comprising Enclosures 2 and 4,

and a general piciure of the sovil stratigraphy is presented in

the form of a Subsurface Profile on Enclosure 1. The following

notes are intended omnly teo amplify this data,

The boreholes and dynamic cone penetration tests revealed an 18

foot thick layer of loose to compact fillkalluvial material which

extends down to about E1.90.

Borehole 1 penetrated a 4.5 foot thick layeriof silty cisy till

below E1.90, and the borehole was terminated in a very dense

Yoot

silty fine sand stratum at E1.67.

-

Borehcle 3 encountered the silty fine sand stratum at E1.90

and was terminated in this stratum at El.sl.

Grain size analyses of two typical samples of the silty fine
sand are presented as grain size distribution curves on Enclosures

5 and &,
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GROUNDWATER CGNQITiQNS.

The water levels in the boreholes reached equilibrium at an
average £E1.95.6, which was about 5 feet above the ite level in

the ‘adjacent creek at the time the field work was carried out,

DISCUSSION AND RECOMMEXDATIORS.

The natural subsoil below the creek bed consists of hard silty
clay and very dense sility fine sand sirata which are suitable

for the support of spread footiag foundations.

The creek bed extends down to E1.89,5 therefore comsideration
should be given to a footing grade at or below E1.85.5 to provide
a 4 foot gepth of cover for protection against frest action. The
silty fine sand material at this elevation is highly susceptible
to erosion therefors a hydrelegical study should be made to deter-
gine the maximum depth of scour prior to establishing the footiag

grade.

On the basis of the borehole results 3 maximum net soil pressure of
16,000 p.s.f. is appropriate for the design of footings at or

helow E1.85,5, and furthermore this soil pressure incorporates a
factor of safety of at least 3 aga¥nst shear failure of the under

lying seoii.

Total settlement of footings mobilizing the above soil pressures is
estimated to be 0.5 inch, and in view of the similar conditions
encountered in the two boreholes mo appreciable differential settle-

ment is anticipated.



Page &.

Consiruction.

A major problem in comstructing footimgs im the yrevailing soil
conditions will be to contrel the groundwater and it is ﬁcst
impertant that proper dewatering procedures be used., There would
be a tendency for the sidesyaf an unprotected sxcavation te
*slough-in' and for the bottca of the excavationm to heave or

thoil' when the water level is lowered.

The development of this condition must be prevented otherwise
excessive weakening of the subgr#de is 1ikely to result. This

may be acheived by carrying ocut the excavations inside a sheet pile
enclosure which should penetrate to at least the same depth below
the footing as the groundwater table is above the footing elevation.
The sheeting may afterwards be left in place as a positive means

of scour protection.

An alternative procedure would be to use a well-pointsysten t0
lower the groundwater table below the footing grade during the

construction period.

Yours very truly,

DOMINION SOIL INVESTIGATION LIMITED.

i e,
3 ) R
(~ 0, b,
28NN Li}ubxua;avxxf
C.J.4.//Atkinson M.Sc,,P.Eng.,
Sranc%’ﬁanager.

CIWA/ib.,



APPENDIX A,

THE STANDARD PENETRATION TEST.

In order to determine the relative demsity of non-cohesive soils,
such as sands and gravels, the standard penetration test has been
adopted. The test alse gives an indication of the consistuncy of

cohesive scils.

A two inch external diameter thick-walled sample tube is driven
into the ground at the boitem of the borehole by means cf a 140
1b. hemmer falling freely through 30 in. The twbe 1is first driven
an initial &é-inches to allbw for the presence of disturbed material
2t the battom of the borehole. The number of standard blows (N}
reguired to drive the sampler a further 12 in. is recorded. The
sample tube is ome origimally developed by Raymond Concrete Pile
Coapany in the United States, where a sufficient number of tests
‘have been made in conjunction with field investigatioas to show
that the results, although essentially empirical, may be applied
to foundation design.

For Sands:~

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