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SUMMARY

The two borings showed the following ground siccession:e
stiff silty clay fill (9'-0" to 11'-0");
(4'«06" borehole 1);
maximum penetrated),

compoct fine sand
and very stiff te hard silty clay (18'-0™

It is recommended that the structure be supported on spread
footings st or below El, 83,3 using a maximum allowable soil
pressure of 6000 pounds per square foot. The estimated total

settlement is less than l-inch.,

N¢ unusuezl comstructioan problems are anticipated.
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INTRODUCTION

Verbal authorization was received from A, M

. Spriet § Assoc.,
consulting engineers, to carry out a soil investigation at

a site in the Township of Metcalfe where it is proposed to
replace an existing road bridge with a neyw structure,

~n

The existing structure is loca
the Township where t
Svdonham River.,

ted on Lot 4, Concession 9 of
he road crosses a tributary of the

It is understood that the proposed structure will have the
same longitudinal and transverse centre lines as the exist-
ing bridge. The requirements of th. project were discussed

with Mr, A, J. Devos, P. Eng., who supplied the foregoing
information,

The purpose of this investigation was to reveal the subsur-
face conditions at the site and to determine the relevant

soil properties for the design and construction of the new
foundatiors.

FIELD WORK

The field weork, consisting of 2 boreholes, was carried out
during the peried January 14 ~ 17, 1866, at the locations

=
shown on Enclosure 2, he holes were advanced by washbor-
ing methods, and were lined with Bx casing.

Standard Penetration Tests using a 2-inch outside dianmeter
split-spoon sanpler wére performed at frequent intervals

of depth, using a driving force of a 140 ib., hammer falling
freely through 30-inches, The tube is first driven an
initial 6-inches to allow for the presence of disturbed
material at the bottom of the borehole. The aumber of
standard blows required to drive the sampler a further 12-
inches was recorded as the standard penetration resistance
{or 'N' value). This test determines the relative density
of granular strata and gives an indication of the con-
sistency of cohesive strata. It also enables samples to be
obtained for classification purposes,

Dynamic cone penetration tests were performed adjacent to
each borehole location to obtainm an indication of soil
density changes with depth.

The results of the field tests are presented on the Geog-
technical Data Sheets, Enclosures 3 and 4, Elevations
were referred to a benchmark which was established by the
client (Spike in tree, 100 feet East of Sta. 0+108, E1,



Page 3

et
bt
oo

LABORATORY TESTS

« 5

A series of laboratory tests were performed on samples of
the sillty clay stratum in which spread footings will bear,
1f such a design is used.

Atterberg Limit and moisture content tests

were carried out
oen 3 samples as

a means of classification and as & guide
to the probably behaviour of the soil., These gave values

of Liguid Limit between 31% ancd 33%; Plastic Limit between
18% and 19%: and Plasticity Index between 21% and 23%
indicating that the soil is & clay of low plasticity and
compressibility. The Liquidity Indices which relate the
natural moisture content of the clay to the Atterberg

Limlts ranged between 0.14 and 0.62 indicating a ‘'stiff:
to ‘very stiff: consistency,

The results of the Atterberg Limit and moeisture coutent
tests are pleotted graphically on the Geotechnical Data
Sheet for each borehole,

v SUBSURFACE CCNDITIONS

s of the strata encountered in each
n the Ceotechnical Data Sheets, com-
and 4, and a general picture of the

y is given in the form of a Subsurface
losure 2,

ptio
€

[ N w Ryl

The boreholes revealed the following general ground
successiont-
Thickness
Polllatiddddbidndbirt
BIIo1, BH.Z,
{a) Stiff brown {(weathered) I A 11747
silty clay {(¥Fiilly.
(b} Compact brown fine 47567 not
sand; trace of silt,

en¢ountered

’A.
¥
St

Brown/grey silty clay penetrated penetrated
with fine sand seams, 18%=-0% 15°% -6
The consistency of

moi

described as ‘very
$tiff* teo ‘hard? as
indicated by standard
penetration test
results ranging from
14 to 156 blows per
foot,
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v GROUNDWATER COMDITIONS

The groundwater in the two boreholes reached equilibrium at
an average El. 92.5 which was S-inches higher than the ice
level in the adjacent creek at the time of the investigation,

VI DISCUSSION

The bed of the creek extends to E1. 8.3 and allowing for
scour it is rscommended that footings should bear at or
below El. 83.3, The footing depth should be decided after
a hydrological study has been made to determine the maximunm
depth of scour., This level lies within the stratum of hard
silty clay and on the basis of the borehole results a
Raximum net soil pressure of 6000 pounds per square foot is
appropriate for the design of footings up to 12 feet in
width., Furthermore the footings will have a factor of
safety of 3 against shear failure of the underlying soil.

It is estimated that total settlement will not exceed l-inch
and in view of the similar conditions encountered in the

Loreholes, no appreciable differential settlement is
anticipated,

The adhesion between the footings and the silty clay stratunm

may be taken as 2000 p.s.f. and the factor of safety against
ﬂib horizontal sliding of the azbutments should be at least 1.5,

The hard cohesive soil will present no unusual conStruction
problems, The volume of seepage into excavations will

probably be small and should be collected in sumps dug below
the footing level and removed by pumping. ‘

Yours very truly,

DOMINION SOIL INVESTIGATIGN LIMITED

ra: Ma S
}:;g ,(j‘\i a Wi \ j\ )
. / ~ o G Ju
c.giu. Atkinson, M.S5c,, P.Eng.,
Brench Manager
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LIST OF SYMBOLS, QEBREVEATQONS AND MOMENCLATURE,
_S0iL. COMPONENTS AND GROUND WATER CONDITIONS.

Enclosure MNeo. I

O : 75 ‘*,_‘; ‘:” ~ =
[ fa] B B 57 g & | A - e
L e O oy @ a8, 04l AR . ~ =
BRAV
BOULDER | COBBLE EL SAND SILT | CLAY [ORSANICS GROUND| DEPTH
COARSE | FINE | COARSE | MEDIUM | FINE BEDROCK| | WATER | OF
- E-iN
N 1 —— + o LEVEL jcAV
] 8 3 ¥& _ 476mm 20 042 0074 0002 > | W3
U.S. Standard Sieve Size - No.4 Noi®  No.40  Ne.200
SAMPLE TYPES.
AS  Auger somple RC Rock gore TP Piston, thin walled tube sampte
€S Sempia from casing % Recovery TW Open, thin wolled tube semple
ChS Chunk somple S8 Splt spoon sample WS Wash sampie
SAMELER ABVANCED BY static weighf: w ()BSERVAT%)HS SQ&GG}' pressure % Woshwater
o pressure p MADE WHILE relurng
u tapping Lot CORING Ne prossare
intermitiant Woshwater
pressurs fnnt
PENETRATICN RESISTANCES.
, . SYMBOL :
. DYNAMIC PENETRATION RESISTANCE : to drive a 2'6, 600 cone aitached fo the end of the ;ﬁ"‘:‘,..,
i drilling rods infc the ground, expressed in blows per fool. e
; STANDARD PENETRATION RESISTANCE ,~N-: to drive o 2" outside dia, split spoon sampler - o

ifoot into the ground, expressed in biows per foot. o

EXTRAPOLATED - N~ VALUE
The energy for the penelrgtion resistances is supplied by g 140 b, hammer falling 30 inches

S$OIL PROPERTIES,

HMard over 4000

W%  Water content S’ Neturci bulk deasity (unit weight) '3 Coeff. of permeabiiity
LL®%  Liguid fimit e Void rotio c Shear strength —, in ferms of
PL%, Plgstic limit RO Relative density ¢ Angle of int friction—  toto! stress
Bl %  Plosticity index Cy Coeff. of consofidation ¢ Cohesion i terms of
L Liguidity index m, “oe. of volume compressibility $'  Angle of int friction~]  effective stress
UNDRAINED SHEAR STRENGTH.
- DERIVED FROM —
TRIAXIAL UNCONFINED LABORATORY FIELD POCHET
~ Pl ™~ ~ PENETROMETER
COMPRESSION TEST st S VANE TEST ot TESg
, $ 4
& X +
206/@ f anat 7y i 12
Strain of foilure is represented 159 +5Qj §t : sensitivity = shear strength in undisturbed state
by direction of stem ° - © sheor sirength in remoulded stote
0%
SCIL. DESCRIPTION.
A &
COHESIONLESS SORS:  RD: COMESIVE SOILS ¢ 1084at
Very loose C-15% very soft less than 250
Loose 15~ 359, Soft 258 - 500
Compact 35~865% Firm 300 ~ 1000
Oense 85--85 %, Stiff 000 —~ 2000
Very dense 85100 %, Very stiff 2000 ~ 4000
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