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SUMMARY

The strata consist of 4 feet 6 inches to 5 feet of fill and
3 feet 6 inches to 5 feet of flood-plain deposits overlying
fine sand which increases in relative density from 'compact!'
to 'dense'! with depth.

It is recommended that the structure should be supported on
spread footings at or below El. 90.0 using a maximum net
soil pressure of 6000 pounds per square foot. The total
settlement will not exceed 1 inch and will occur immediately
upon application of the load.

It will be necessary to control the ground water in excavations
below the existing ground water table by means of well-point
dewatering system,
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INTRODUCTION

Verbal authorization was received from Mr. T.B. Collings,
P. Eng., Perth County Engineer, to carry out a soil
investigation at a site where it is proposed to replace
an existing road bridge with a new structure. The loca-
tion of the site is bordered by Lot 36 Concession IV of
the Township cof West Zorra to the north, and by Lot 10
Concession X of the Township of Downie to the south.

The existing steel-beam structure has a span of 50 feet
and it is understood that the new bridge will be a rigid
frame structure with a span of about 45 feet. The centre
of the new bridge will be located about 160 feet east

of the existing bridge centre line.

The purpose of this investigation was to reveal the sub-
surface conditions at the site and to determine the rele-
vant soil properties for the design and construction of
tihe new foundations.

FIELD WORK

Two boreholes were put down to a maxiwmum depth of 26 feet
6 inches during the period February 10th and 11th, 1965,
The holes were advanced by washboring methods and were
lined with Bx casing.

Standard Penetration Tests using a 2" 0.D. split-spoon
sampler were performed at frequent intervals of depth

to determine the relative density or consistency of the
soil and to recover representative samples. The results
are plotted as 'N' values on the Geotechnical Data Sheets
for each borehole and are also recorded on the Subsurface
Profile, Enclosure 2.

The locations of the boreholes are shown on the site plan
Enclosure 2, and elevations have been referred to a

Bench Mark established by the client, El, 99.16 (Nail

in hydro pole at ch. 11 + 00, south side of road).

SUBSURFACE CONDITIONS

Detailed descriptions of the strata encountered in each
borehole are given on the data sheets comprising Enclo-
sures 3 and 4, and a general picture of the soil strati-
graphy is given in the form of a subsurface profile on
Enclosure 2.




Page 3

. The boreholes revealed the following general ground succession:
Thickness
(a) Fill, consisting of gravelly 476" to 5'-0"

1V

sand road sub-base overlying
sand, gravel and silty clay.

(b) Flood-plain deposits consist- 3'6" to 5'-0"
ing of organic silt, fine sand
and sandy gravel containing
wood and organic material.

{(c) Fluvio-glacial deposits Penetrated
consisting of fine sand contain- 18f-0" in
ing layers of gravel and cobbles,. borehole 1

The relative density of these
deposits increases from ‘compact'
to 'dense' with depth as esti-
mated from Standard Penetration
Test Results ranging from 19

to an extrapolated value of

132 blows per foot.

GROUNDWATER CONDITIONS

The level of the water in the river at the time of the
field work was very high and was recorded at El. 100.9
feet. The water levels recorded in the boreholes after
the drilling was completed were slightly lower and it
can be assumed that these did not reach equilibrium,.

Because of the 'medium' to 'high' permeability of the
substrata it can be assumed that the ground water table
is the same as the water level in the river at any parti-
cular time.

DISCUSSION

The soil profile at the location of each abutment is
generally similar and consists of 4 feet- 6 inches to

5 feet of fill overlying compressible flood-plain deposits,
3 feet 6 inches to 5 feet in thickness. Underlying these
deposits there is a stratum of compact to dense fine

sand containing a layer of gravel and cobbles.

The bed of the stream extends to about El. 94.4 and
allowing for scour it is recommended that footings should
bear at El, 90.0 or lower depending on the results of
hydrologic studies. This level lies within the stratum
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. of compact gravel and cobbles and on the basis of the
borehole results a maximum net soil pressure of 6000
pounds per square foot would be appropriate for the
design of the footings. It is estimated that the total
settlement will not exceed 1 inch and in view of the
very similar conditions at the two boreholes no appre
ciable differential settlenent is anticipated.

Construction of the footings will entail excavation
below the ground water table in the sand stratum and to
prevent *sloughing in' of the sides and disturbance of
the bottom of the excavation it will be necessary to
lower the water table below El. 90 for this operation.

It is suggested that the well-point system be employed
and that the lines of wells are spaced to allow for a
1 to 1 slope for the sides of the excavation.

The coefficient of friction between the footings and
the gravel stratum may be taken as 0.45 and the factor
of safety against horizontal sliding of the abutments
should be at least 1.5,

Yours very truly,

. DOMIMNION SOIL INVESTIGATION LIMITED

/o. e
J

c.J.W. Atkinson, M. Sc., P, Eng.,
CA/sg Project Engineer.




Enclosure No. |.

LIST OF SYMBOLS, ABBREVIATIONS AND NOMENCLATURE.
SOIL COMPONENTS AND GROUND WATER CONDITIONS.

Fowv B A ——
@%ag R 7///\\ g -z
o Q o,9$°;°°n~;,- . / /\ iadhading =
GRAVEL SAND GROUND; D i
BOULDER | COBBLE SILT | CLAY IORGANICS EPTH
acmse} FINE | COARSE gnzmw % FINE : BEDROCK| | WATER OF
. m ] T + t N SiIE LEVEL |CAVE-IN
f¢ > B 3 /4 476mm 20 .42 QQ74 0002 > LIMIT
U.S. Standord Sieve Size: No.4 No1O No.40  Na.200
SAMPLE TYPES.
AS  Auger somple RC Rock core TP Piston, thin woiled tube sampie
CS  Sampie from casing % Recovery TW Open, thin woiled tube sompie
che Chunk sample SS Split spoon sompie WS Wosh somple
SAMPLER ADVANCED BY stotic weight: w OBSERVATIONS Steady pressure Washwater
" pressure S p MADE WHILE [ returns
. . pressure
’ fapping ! CORING ‘5 intermittent :
“pressure v:fgss?hwcter
PENETRATION RESISTANCES.
. __SYMBOL:
DYNAMIC PENETRATION RESISTANCE : 1o drive 0 2 8, 60° cone aottached to the end of the —___ T
dritling rods ‘nto the ground, expressed in blows per foot. —
STANDARD PENETRATION RESISTANCE,~N-- 1o drive o 2 outside dio, spiit spoon sompler o o
! foot into the ground, expressed in blows per foof, o}
EXTRAPOLATED ~N- VALUE 322

The erergy for the penefrahon resistonces s supplied by a 140 IE hammer falling 30 inches

SOIL P*.OPERTIES.

W% Water contert ¥ Natural buk density (unit weight! X Coeff of permeabiiny

LL % e voud roho c Shegr strength ——

PL %y imit RD Relotive density &  Angle of wt friction—  totot

Pt % Ploshicrty ndex Cy Coeff. of consohdation ¢'  Cohesion = — —

N Liguidity index my  Coeff of voluine compressibiity 4 Angie of it fricnon—  effective siress

UNDRAINED SHEAR STRENGTH.
— DERIVED FROM —

TRIAXIAL UNCONFINED L. ABORATORY FIELD POCKET
~ s ~ ~ PENETROMETER
COMPRESSION  TEST st st YANE TEST st TEST
) St
® e X + -
20% B .
Strain at failure 1S represented 59 +5°/ St sensitity = shear s?rengtr.\ in undisturbed state
by direction of siem ° o ° shear strength in remoulded state
10%
SOIL DESCRIPTION.
COHESIONLESS S0iLS RO : COHESIVE SOILS ¢ ¢ %/saf
Very loose 0-i5% very soft less thon 250
Loose 15~35% Soft 250 - 50C
Compoct 35-~65% Firm 500 — 10C0
Dense 65-85 % Stify 1000 - 2000
Yery dense 85100 Y, Very stiff 2000 - 4000

Hard over 4000

DOMINION SOOI INVESTIGATION LIMITED
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NEFECTS IN NEGATIVE DUE T
-UNDITION OF ORIGINAL DOCUMEN

Wk COREFERINUY NO- S . 1-113

GEOTECHNICAL DATA 'SHEET,FOR BOREHOLE . . 1. ..

CUENG Perth County METRLD TN RURINN, washboring i : 3
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DEFECTS IN NEGATIVE DUE (0
~ONDITION OF ORIGINAL pocumMENT -
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5-1-L13

CUEn
PROCY.. Byidpe -

WweAtion. Fairview,

Perth County

ar. Stratford

DATUM BIEVATION. 949, 16 feet

METHOD 0 BORING
L OIAMETER OF BORERODLE R T L e )

- DATE:

Washboring

GEOTECHNICAL DATA SHEET FOR BOREHOLE . 2. .

February 11th, 1965
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