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PAGE I

The natural soil profile below the creek bed consists
of a silt stratum, which exhibits cohesion on the east
side of the bridge and is non-cohesive on the west
side of the bridge. The relative density of the non-
cohesive silt was found to be ‘very dense’, and the
consistency of the cohesive silt is described as ‘very
stiff’.

I+ is recommended that the structure be supported on
spread footing foundations at +he proposed footing
grade of El, 83, using a maximun allowable soil pressure
of 5 tons per sguare foot for the design. Total
settlement is estimated to be l-inch or less.

No unusual construction problems are anticipated.

DOMINION SOIL INVESTIGATION LIMITED
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INTRODUCTION

In accordance with instructiors from A. M. Spriet &
Associates Limited, Consulting Engineers, a soil
investigation has been carried out in the Township
of Dereham, where it is proposed to replace an

existing road bridge with a new structure.

The existing structure is located at Lot 18 Con-
cessions 5 and 6 of the Township, where the road

crosses Revnolds Creek.

It is understood that the proposed bridge will be
centred on the existing bridge. The requirements
of the project were discussed with Mr. W. E.
Kelley, P. Eng., who supplied the foregoing in-

=

formation.

The purpose of this investigation was to reveal
the subsurface conditions at the site, and to
determine the relevant soil properties for the

design and construction of the new foundations.

DOMINION SOIL INVESTIGATION LIMITED
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FIELD WORK

The field work, consisting of two boreholes and two
dynamic cone penetration tests, was carried out on

December 3 and 4, 1969, at the locations shown on
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The holes were advanced to the

sampling depths b
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tinuous flight auger machine,

A

which was eguipped for soil sampling.

Standard penetration tesits were perfcrmed at freguent
intervals of depth, as detailed in Appendix '2', and
the results are recorded on the borehole logs as 'N’

values.

The dynamic cone penetration tests were performed

adjacent to each borehole location to o tain an in-
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dication o and strata changes with
depth. The same source of energy was used to drive

the cone as was used for the standard penetration

tests.
Elevations were referred to a nail in a hydro pole,

25 feet south of Station 0+41E, which was taken as

El. 99.23 feet.
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SUBSURFACE CONDITIONS

Detailed descriptions of the strata which were
encounterad in each borehole are given on the bore-
hole logs, comnrising Enclosures 2 and 3, and a
general picture of the soil stratigraphy is pre-
sented in the form of a Subsurface Profile on
Znclosure 1. The following notes are intended

only to amplify this data:-

Soth boreholes penetrated fill deposits which extend
down to El. 93 and 94.5 at borehole 1 and 2 locations
respectivelv, Borehole 1 also encountered a layer
of silty sand and gravel slicghtly above the creek

bed level, which revealed a thickness of 2.5 fest,

he predominant soil type consists of silt, which
was found to be cohesive at borehole 2 location

and non-cohesive at borehole 1 location. PN
values in the silt ranged from 23 to 87 blows per
foot, which indicate a 'very dense' relative density
in the case of the non-cohesive deposit, and a

'very stiff® consistency in the case of the cohesive

subsoil. The silt stratum also differed at the

two locations in that the silt is a typical

DOMINICN SOIL INVESTIGATION LIMITED
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homogeneous deposit at borehole 2 location, and at
borehole 1 location seams of silty clay and fine
sand were detected which indicate a laminated
structure. These characteristics are typical of
a fluvio-glacial deposit. Moisture contents
within the silt stratum ranged from %% to 21%,

and were generally less than the Plastic Limit

of the cohesive subsocil.

Borehole 1 was terminated in a 'dense’' to 'very
dense' fine sand stratum, and borehole 2 in a

‘very dense' non-conesive silt stratum.

GROUNDWATER CONDITIONS

The groundwater in borehole 1 reached equilibrium
at E1l. 93.7, which was about 3 feet above the
water level in the adjacent creek. Borehole 2
remained dry throughout the boring operation, and
insufficient time was available for the water

level to manifest itself.

DOMINION SOIL INVESTIGATION LIMITES




v

DISCUSSION AND RECOMMENDATIONS

The creek bed extends down to F1. 90.1, and it

ik
is understood that the proposed footing grade is

at about EI. 83. This level lies within *the

very dense or very stiff silt stratum, and on

the basis of the borehole results a maxim

allowable soil pressure of 5

tons per

may ke used for the design of the footings.

pressure incorporates a factor of

Tty 3 against shear failure of the

undar-

a1

Total settlement of footings mokilizing the zbove
soil pressure is estimated to be l-inch or less,

and in view of the similar conditions encountered
in the two boreholes, no appreciable differential

settlement is anticipated.

The coefficient of friction between tie footings
and the silt material may be taken as 0.35, and
the

factor of safety against horizontal sliding

of the abutments should be at least 1.5.
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Due to the fine-grained nature and high density of
the subsecil, very little seepage may be anticipated
into excavations. It is possible that the sides
of excavations will slough-in when insufficient
cohesion is encountered within the silt stratum,
however this can be counteracted by flattening the
side slopes or providing temporary sheeting around
the excavation. Seepage may be controlled by
pumping from sumps dug below the footing grade.
Yours very truly,

DOMTNICON S0IL INVESTIGATION LIMITED

€.0.W. Atkinson, M.Sc., P.Eng.,
Bfanch Manager.

CIWA/jmc
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APPENDIX *A‘',

THE STANDARD PENETRATION TEST.

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 consistency of

cohesive soils.

A two inch external diamter thick-walled sample tube is driven
into the ground at the bottom of the borehole by means of a 140

1b. hammer falling freely through 30-ins. The tube is first driven
an initial 6-inches to alliow for the presence of disturbed material
at the bottom ¢f the borehole. The number of standard blows (N)
reguired to drive the sampler a further 12-in. is recorded. The
sample tube is one originally developed by 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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LOG OF BOREHOLE .L.....

Qur Reference Ne, 0T117Le Enclosure N2, 2.
CLIENT: A. M. Spriet & Associates Limited DRILLING DATA :
pRoJgcT: Proposed Bridge Method:  Auger
Locarion. Township of Dereham Diameter:  4=-inch
DATUM ELEVATION: Nail in hydro pols, El. 99.23 Date: December 3 and 4, 1969,
SUBSURFACE PRGFILE SAMPLES | PENETRATION RESISTANCE  8iows /Fooat WATER CONTENT %
- PLASTIC NATURAL LIGUID
3 . dlogdel ] @ 20 40 60 §0 100 | umr it
gk DESCRIPTION @ |51 2| o5 ; [UNDRANED SHEAR STRENGTH Ibsssq.te. | ¥p w w, REMARKS
a g“- e g; = - - Z + FIELD VANE TEST & COMPRESSZION TEST [ e e |
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A 1 ] A [} ] [} i [ i
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1,5 L SN \\
ompact grey (,_(); sl
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Very 4 /'
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o
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ciay (AN 3 o
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250 1 16 |ss| 87 l o °
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very 7 188] 33 o b
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65 grey
50 fine send 8 {88} 72 (<} ¢
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VERTICAL SCALE: | inch to g feet MADE: CHECKED:
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Our Reference ne. 37LITLO

A. M. Spriet & Associates Limited

ILOG OF BOREHOLE.zZ......

DOILLING DATA

Enciosure N2 2. R

CLIENT+ -
PROJECT: Prcposgd Bridge sMethod: Auger
LOCATION: Township of Dereham Digmeter: 4-inch
DATUM ELEVATION: Nail in hydro pole, El. 99.23 Date: December 4, 1969
SUBSURFACE PROFILE SAMPLES | PENETRATION RESISTANCE  Blows /Foot WATER CONTENT %
3 |s alo de |, |20 40 o go ago fTwr VLR "
EalE DESCRIPTION @ %}E @ 1oy, N JUNDRAINED SHEAR STRENGTH ibsssq.te, | Wo w Wi REMARKS
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VERTICAL ‘SCALE: | inch to 5 feet

DOMINION

SOl INVESTIGATION LIMITED

CHECKED: -




