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SUMMARY

The strata coensist of cohesive fill and natural till to
E1.82 feet {+}. These strata are underlain by a compact
to very dense deposit of fine silty sand which extends
at least te E1.52 feet. o

Several types of foundation design are technically feasible,
and the choice will be governed by cost. Timber oiles '
are not suitable because they are unrlikely to achieve the
required penetratis . without damage. Steel pipe or steel
Hi-sections are su. .able, aithough the latter will pene- '
_trate considerably deeper before achieving the same

bearing capacity. '

Spread footing foundations are also feasible provided
that suitable dewatering procedures are employed,

The constructicn problems asscocizted with each type of
design are discussed in the text.
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INTRODUCTION

Verbal authorization was received from Mr. E, O. LaFontaine
to carry out a soil investigation at a site in the township
of Colchester South where it is propoesed to replace an
existing road bridge with a new structure. The new bridge
will be of freely-supported beam design with a span of

65 feet,

A survey plan was provided showing the outlines of the
existing and proposed new bridges, and the approximate
positions of twe boreholes., It was indicated that pre-
liminary borings had revealed the presence of wet sand
strata, and that some form of plied foundation was beiug
considered.

The purpose of this investigation has been to reveal the
subsurface conditions and to determine the necessary soil
properties for the design and construction of foundatiosns.

FIELD WORK

Field work was carried out during the pericd oth teo

8th of January 1964 and consisted of 2 boreholes at the
locations shown on enclosure 2, The holes were advanced
by wesh-boring and lined with Bx {3-inch)} casing.

Standard Penetration tests were performed at frequent
intervals of depth to determine the relative density oxr
consistency of the soil 2ad to recover disturbed samples.
Dynamic cone penetration tests were performed adjacent

to each borehole. These tests provide a continuous
record of penetration resistance anrd give a qualitative
indication of the resistance which may be encountered
during pile driving. '

The results of the field tests are recorded om geotechnical
data sheets comprising enclosures 3 and 4. Elevations

have been referred to a local datum {top of Xorth curb at
¢ of existing bridge, assumed E1.94.05 feet).

SUBSURFACE CONDITIONS

Details of the stratification at each borehole are shown
on the data sheets and a general picture of the subsurface
conditions is given by the profile on enclosure 2.

Both boreholes were advanced from or near the top of the
existing road embarkment, and penetrated through cohe51ve,
mainly unsaturated soil to an average elevation of 82,2
feet. This material is a sandy clayey siit till, contaln»
ing only a trace of gravel. It is of firm to stxff

consistency. The upper layers have been remoulded and

constitute the embankment fill, made up of lacal natural
material.
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Thraughoat the remaining depth explered by the borehnles,
the soil is a fine, dark, grey, silty, cohesionless sand.
The tolour comes trom the presence of finely divided
organic matter which is distributed throughout the stratum.
The quantity of orgamics is insufficient to affect the
caayressxhxlxty of the deposit; on the coatrary the density
increases rapidly with depth as demonstrated by the cone
penetration tests and censequently the ‘compressibility is
estimated to be quite low. ;

FOUNDATIONS

The bed of the éreek extends to E1.79 feet which is several
feet below the surface of the cohesionless sand stratum.
Consideration of erosion in such conditions is 1mportant,

~and the highest safe elevation for a footing foundation

would be sbout E1.72 or 73 feet, subject to hydrolegical
considerations. In these circumstrances several ‘types

of foundations have been considered and will be discussed
in turn.

fa} Timber piles

Te provide sufficient protection against erosion, it

is estimated that the tips of the piles should pene-

trate at least to El1.65 feet. In the very dense sand:
stratum it would prebably be impossible to drive such
piles much below E1.75 without damaging them. It will

be noted that the Z-inch diameter cones met refusal :
at elevations 73 and 77 in boreholes 1 and 2 respectively.
The fibre stress aurlng the driving of the piles would

be excessive amnd it is concluded that this type of
construction is unlikely to be satisfactory.

{5) Steel pipe piles

On the basis of the field penetration tests and the
inferred relative density of the soil, it is estimated
that 10-inch diameter steel pipe piles designed fer

a safe working load of 60 tons per pile will reach a
satisfactory set at E1.70, The required depth of
peretration of the pile tips should be determined by
‘& hydrological study, but in the absence of such a
study it is recommended that the tips should penetrate
to E1.65. No difficulty is anticipated in driving
closed-ended piles to this level, but shounld dszlculty
be encountered, the piles can be drlven open-ended,

1f it is advantageous to use 10e-ton piles, a 12.
inch diameter section should reach a satxsfactory
set at approximately the same level.




by . . retical ultimate bearing |
Section ~  capsacity (tems)
| e | El.65 El.55

BPiG x 57 xb.;fs;'

8?12 x ?4 1b. /ft;,“

: oY
~ab111tv of equlyaent,

'Irrespectxve cf any theoretxcal predlctxon made here
to the required length of driven piles, the pi

be driven to a satisfactory set in accordanci
~an established dynamic pxie driving formula su

the Hiley fornuia, no matter at. what elevatlon the set
may be achleved : SN ‘

~iIt is further vecommended that at least one pxle load-
_1ng test shauld be perforned

The settleﬁent under lead of the pxle groups, providec
they are driven to the required set, will not be ~
'szgnzflcant magnxtude 1n a freely-supyorted structuﬁ

: Deuaterxng of the excavatxen for the pzle caps may
‘be a difficult process unless steel sheeting is driven
to such an elevation that it prevents the sand from
boiling. A less expensive but less reliable procedure'
would be to drive timber sheeting as far as possible
~into the dense sand, and to dewater with ‘high-volume
pumps. Speed of excavation of the work will hel
reduce the problem. I may be necessary to: re»d
the sheet1ng if boxlzn oCours. ,

',Fcotlng foundat1on

providing that'properg , !
-sand stratum is. carrzedﬂout.,
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of a piled foundation.

Considering first the bearing capacity of the undis-
turbed soil, bearing pressures which will limit
settlement to » v 3slerable value {1 tvo 1-1/2 inches)
are: '

E1.75 to 70 12,000 p.s.f.
Below Ei1.70 20,008 p.s.f.

Settliement would be immediate upon the application
of load, and there would be no long term settlement,
However, in view of the coastruction difficulties
associated with dewatering the cohesionless sand
stratum snd the likelihood of some disturbence, it
is recommended that the gicss soil pressure should
not exceed 5300 p.s.4., 2 value which should be
adequate for the size of the structure proposed.

Careful dewatering of the excavation is of paramount
importance and two methods are available, Well-

- points will operate satisfactorily in this type of
material and are capable of lowerimg the water by
the required 10 to 15 feet.  The pumping yield wiil
be high. Excavations into the dewatered soil should
be braced or sloped at 1 te 1, It is important, ito
prevent disturbance, that thedewatsring should precede
the excavation, and that the water table should be
maintained at the depressed level until ai:er the
footings have been poured and the concrete has set.

It is recommended that the abutments should be pro-
tected from erosion by light-gauge sheet piling driven
to EI1.68 or deeper.

An alternative method of dewatering would be to
construct each footing within a steel sheet pile
enclosure, where the piles are driven to such a depth
that the excavation can be pumped dry without heaving,
This depth is determined by the level of the pre-
vailing water table. The distance from the pile tip
to the feooting grade should be about 2 feet more

than the distance from the grade to the water table,
For a water level of E1.84.6 feet and a grade level
of E1.73 feet, the required jevel of the pile tips
would thus be E1.59.4 feet,

If the sheet piling is left in position permanently

for protection against erosion, the soil pressure may
be increased to 8000 p.s.f. If Lae piling is withdrawn,
then shallow light-gauge piling should be installed

for ercosion protection. : ' ;
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‘ f Both of the me 1iods ocutlined above are technically
: feasibls The choice between them, or the choice
of a p1led foundation is entirely a matter of
economy and the availability of suitable equipment.
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LIST OF SYMBOLS, ABBREVIATIONS AND NOMENCLATURE. |

B > & T 3  aromm 20 042 o0 o002 > |MO3EF
8.5, Stondiord Sieve Size - No.S Mo - Nedl  No200

_SAMPLE TYPES.

A4S Asger sompie RL Rock core TH Pigton, thin walied fube sompls
€S Sovphe fom cosing % Recovery ' TW Open, thin wolled tebe somple
SAMPLER ADVANCED BY stofic weight - w CBSERVATIONS i - Steady prassive Woshwoter
" pressure B MADE  WHILE No prassure varharns
& toppinryg B 4 CORING termitient oy
‘ , pressure P oiost ke
_PENETRATION RESiSTANCES L
SYMBOL
mmmmm o drive 6 28, Gﬁ”@mnﬁ*@eh&ﬁ%!hﬁm&dﬂa .
mmmmwewmbmwm ‘—L"-—L___
,srmam PENETRATION RESISTANCE .-N-: to drive ¢ 2" outside dia, spi? spoon sompler 6 o
1 foot ido the ground, expressed in biows per foot. ] -
EXTRAPOLATED ~N- VALUE - ==}

The energy for the penetrotion resistonces is supplied by o 140 1b. bommer foling 30 inches

SCIL PROPERTIES.

W9  Water content ¥ dotum! bk density (on weight) X Cosif. of permeanilty

Lh %% Liguid Hmit ] Void rubio [ Shaor strength ———L_mwmsd
PLG, Plostic mit RD  felslive density &  Angle of it fricien~ tolal Siress

Pl 9%  Piosticity index Ty Coett of consobdotion £ Cobesion nterms of

L1 Uinuidity index ™,  Coeff. of volsme compressibitity & Angle of int friction—  effective stress

UNDRAINED SHEAR STRENGTH.

— DERIVED FROM — 3
TRIAXIAL UNGONFINED LABGRATORY FIELD POCKET
~ N - . PENETROMETER
COMPRESSION TEST o VANE TEST o TES;&;
® @ X + -
‘ 20% sheor strength in undisturbed state
Strain o failure is represented : sensitivity =
by éz'ecmn ?s?em ’s%l;t/:% St:ose R sheor strength in remoulded - stote
SQIL BESCR&PT?QN
COMESIONLESS SOILS:  RD: : COMESIVE SoiLS : ¢ 'Sk
Very icose 0-15% very soft less than. 250
Loose 15359, Soft 258~ 500
Compect ' 35-65% Firm 500~ 1000
Dense- 85-85% Stih ; 1000 — 2000 .
Very dense 85 ~100 % Yery shff 2000 ~ 4000
Haord aver 4000

DOMINION SOIL IXVESTIGATION LIMITED |
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