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SUMMARY

The two borings showed that the scil profile consists of granular
sand strata extending down to about El. 54 overlying very stiff
silty clay.

It 1s recommended that the structure should be supported on spread
footings at ov below El. 58. The soil at this depth is susceptible
to scour and a hydrological study should be made to clarify this
point. The estimated total settlement is less than 1 inch,

Construction problems are discussed,
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r&rkebuC%io%i-f,f‘

‘vestlgatzsn 4t a site in the Townshxp of Malahide where it

%erbal authorxzatxon was received from the afflce of"_k ;
Bell and Assac1ates in St ahomas, fic o carry out a soil 1n~»7

is proposed .vo replace an exlstxng road brldge w1th a new
stxucture. : o :

The exlstzng structure is Iccat&dnon‘Lats,30431 Coau,q-lon
9 of the Tcwnshlp and has a'clear span‘qf]$6 feet,

It is understood that the new structure will be a 45 foot
span concrete rigid-frame and the centre line will be the

same as the centre line of the existing bridge. The_rgqulré& S

ments of the project were discussed with Mr. R, L. Lemon,
P. Engc, who suppi’ea the,¢oreg01ng 1nformat10n. ‘

The purpose of this investigation was ‘to reveal the subsur-jv['
face conditions at the site and to determlne the relevant

soil properties for the design and constructxon of the - new,"”"”

foundations,

FIELD WORK

The field work, consisting of two boreholes to a maximum o
depth of 24 feet was carried out during the period May 2lst.
to 23rd, 1965, using a diamond drill machine equipped far
soil sampiing. The holes were advanced by washboring
meéthods and were lined with Bx casing.

Standard Penetration Tests using a 2" outside diameter split-
spoon sampler were performed at frequent intervals of depth.’
The number of blows required to drive the sampler one foot,
after an initial penetration of 6 inches, using an energy of
350 foot pounds per blow, were recorded as the standard pene-
tration resistance (6r 'N' value). This test determines the
relative density of granular strata and gives an- 1nd1cat10n
of the consistency of cohesive strata. It also enables
samples to be recovered for classification purposes. The
results are plotted as 'N' values on the Geotechnical Data
Sheet for each: borchole and are also given on the Subsurface
Profile;, Enclosure 2,

Dynamic Cone Penetration Tests were performed adjacent to
each borehole location. This test gives a continucus pro-
file of the soil density changes with depth.

The locations of the boreholes are shown on the site plan,
Enclosure 2; and elevaticns have been referred to a Bench-
mark which was established by the client (top of nurth east
wing wall of existing bridge E1, 74,58}, :
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111 SUBSURFACE CONDITIONS

Detailed descriptions of the strata encountered in each bore-
hole are given on the datz sheet comprising Enclosure 3 and a
general picture of the spil stratigraphy is given in the form
of a Subsurface Profile on Enclosure 2.

The boreholes revealed the following general ground succession:

Thickness
BH1 BHZ

{;33 TOPSOIL 19 -6%

{b} Grey fine to coarse SAND 147 -6" Fi.0"
with fine gravel. The
relative density of this
stratum is described as
‘compact? as estimated
from Standard Penetra~
tion Test Results ranging
from 12 to 39 blows per
foot.

{cy OGrey fine SAND., The rela- 3v.gv
tive density of this stratum
is described as "loose’ as
estimated from a Standard
Penetration Test Result
of 9 blows per foot.

{d} Browm/grey silty CLAY. Penetrated Penetrated
The consistency of this 8t-g"v 59"

stratum is described as

fvery stiff® as indicated

by Standard Penetration

Test Results ranging from

21 to 26 blows per foot.

v GROUNDWATER CONDITIONS

At the time the field work was carried out the elevation of
the water in the stream was recorded at El1. 64.3. The water
level recorded in the boreholes after the drilling was com-
pleted was El. 63.8 in borehole 1, and El, 64.4. in borehole
2, indicating that the ground water table is the same as the
water level in the stream at any particular time.
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LABORATORY TESTS

Natural moisture content and Atterberg limit tests were carried
out on twe samples of the silty clay which underlies the sand
stratum, The results of the tests, which are presented ,
graphically on the Geotechnical Data Sheet, c¢lassify the material
as an inorganic clay of low plasticility. The natural moisture:
content of the soil is slightly lower than the plastic limit.

One grain size analysis was made on a sample of the sand stratum
from borehole 1. The grain size distribution curve 1is presented
on Enclosure 4, indicating that the material is predominantly a
fine sand with some medium to coarse sand and fine gravel; and a
trace of silt. ‘

DISCUSSION

The general scil profile consists of granular sand strata exs-
tending down to about El. 54, overlying very stiff silty clay.

The bed of the stream extends to El. 64.1 and the socil at this
level is susceptible to erosion. If the structure is to be
supported on conventional spread footings it is recommended
that these should bear at least 6 feet below the stream bed,
i.e. El. 58, although even at this level there may still be
some danger from scour. It is suggested that a hydrologiegal
study chould be made to clarify this point.

The recommended maximum net soil pressure for the design of
feotings at or below El. 58 is 4000 pounds per square foot.
The settlement from this pressure is estimated to be less
than 1 inch,

A major problem in comstructing footings in the prevailing seoiil
conditions will be to control the groundwater and to prevent
the natural sand below the footings from being disturbed. This
can be done by carrying out the excavation inside a2 timber or
sheet pile enclosure which should penetrate to the silty clay
stratum. Interliocking steel sheet piling can be used as a
temporary construction measure and also if left in place will
confine the sand stratum beneath the footings and provide scour
rrotection,

An alternative procedure would be to use a well-point system
to lower the groundwater table belos the bottom of the foot-
ings during the construction period.
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LIST OF SYMBOLS, ABBREVIATIONS AND NOMENCLATURE.
SOIL {:G*MPONENTQ AND 6ROLMQ WATER CONDITIONS.

P PP Yy R .
S e
250757580000 W= F

Pl e R

P

CLAY [ORGANICS SROUNDI DERTH 1]

i
B0 GRAY
pER COARSE Em!;s COARSE 4:::;: T rne SiT % BEDROCK! | WATER ;
5 1 : ; SEEE LEVEL [CAVE-N | 1
g > 8 3 3 478mm 20 042 0074 0002 > IMEE g
U.S. Stondard Sieve Size: No.4 NodG  NedD No.200
SAMPLE TYPES.
45  Auger somple RC Rock cors TP Piston, thin wolled fube sample
C8  Saompie from casing Y% Recovary TW Open, thin wailed fube sampiz
ChS Chunk sompls 38 Solit spoon sample WS Wash somple
SAMPLER ADVANCED BY ;Zi;‘:;eigmf ;’ %%S{}E;V%f:gf? H Steady pressure % Washwater
# 3 : E £ returns .
" tapping ¢ ¥ CORING No pressure 2
intermitient I Washwicter
pressure I iost
PENETRATION RESISTANCES, .
. _SYMBOL:
b D\’NAM&{: PE&E?HATW& RESISTANCE : to drive o 2°¢, 80 cone ottached to the end of the ‘—LL—'L__.
EECRES . _drilling rods intc the ground, exp'assed in blows per fool. ]
STANQARQ PENETRATION RESISTANCE ,~N-: to drive o 2" outside din, split spoon sompler o o
{foot into the ground, expressed in blows per foot, o]

EXTRAPQLATED -N~ VALUE
The energy for the penstrotion resistonces is supplied by o 140 ib. hommer falling 30 inches

SOIL. PROPERTIES.

W%  Water conent '&" Nafurgl buik density {unit weight} k Coeft. of permeability

LL % Liguid Emit & Void ratio € Sheor strength ~— in ferms of
PL%  Plastc lmid RO Felntive density d  Angle of it frigtion- total stress

Pi %  Plasticity index Gy  Cosff of consoiidotion C'  Cohssion . in terms of

L1 Liguidity index m,  Coeff. of yolume compressibifity 4'  angle of int. fricion  effective stress

UNDRAINED SHEAR STRENGTH.
- DERIWED FROM —

TRIAKIAL UNCONFINED LABORATORY FELD POCKET
N e ™ - PENETROMETER
COMPRESSION TEST st st VANE TEST s TE&S;
® @ X o+ v
. gjmm‘gi hatlrs s coprasented 20% St sensifvity * shear strength in undisturbed state
Lo £ 133 -
by gdivaction of stem 35W¢t5°fﬁ y sheor strength in remouided stote
0%
SO DESCRIPTION.
COHESIONLESS 80iLS - RO COHESIVE SOILS ¢ C ms’iﬁ@ﬁ
very loose 015 % very soft less than 250
Locse 535 %, Saft 258 - so0
Compuct 35-65% Firm SO0 ~ 1000
Dense 85— B8 9 S Q00 ~ 2000
Very dense 8% ~100 Y Wary stiff 2000 ~ 4000

Hard over #AGLG
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Abtr: Wr. G, C. B, Burkhasrdt,

3
Mr. K, L, Eleinstelber, Foundation Secbion,
Muniolpal Bridgs Lislson Engr., Haterials & Testing Div.,
Bridge Division. Hoom 107, Lab. Bldg.

LS - - A
%auiaxgai Bridge Februsry 17, 1908

Checklng Inginger. Your Hezo -- Feb, 2/65

5?3"&”’!}.&&&.}3 of 5%&1}&&%&»3
Eridge over Jatlish Urain,
Lots 30/31, Uon. IX,

{:%"ﬁl ﬁ;y af &al@l‘mg

Berusture Site ¥o. 5-104,
¥opur Pile Bel, B4 2250

f

¥ith reference to your memo of February 7, E}o
regarding the above siructure, we wish fo make the follo édg
o

Fron the Preliminary Fian, 1% aspperars that th
oong ltﬁmm aas shosen s rigid frame type of structure founded
on spresd footings, It cannot e av&wgmghasigaﬁ that
é&%v%&rimg %mrirg songtruction should be carried oul in Bush
2 menner as $o assure that the nstursl soll below the focting
sievation ressins wnmisu&émﬁma ﬁisag adequace permanent soour
protection measures should be applied if the hydrelogleal
giudy indissten *%@t guph trastasnt i regulred,

L AL,
J:&S“S;H f«%? j% ‘i:a Etﬁa}?“«ﬁ

PRINCIPAL PFOUNDATION udw‘

se: Foundsiions Offige o7
g‘%h s ?4“&»«
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