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SUMMARY

The two boreholes revealed the following general ground succession:-

iocose silty fine sand (67=-0" to 11!-6"

et

hick); overlying very stiff

to hard silty clay till {maximum penetrated 20'-6"),

It is recommended that the structure be supported on spread footing
foundations at or below El. 35 using & maximum net soil pressure of

80006 p.s.f., Total settlement is estimated to be less than l-inch.

Construction procedures are discussed in the report.
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INTRODUCTION

Verbal authorization was received from Fred A, Bell § Associates,
Consultirs Enginecrs, to carry out a soil investigation at a site
in the Township of Malahide where it is proposed to replace an

existing road bridge with & new structure.

It is understood that the new bridge will replace the two exist-
ing bridges which are located on the road allowance between Lots
15 and 16, Concession 7 of the Township. Also the proposed
structure is a rigid frame with about a 60 foot span, and the
centre line will be located 200 feet to the north of the centre
iine of the existing south structure. The requirements of the
project were discussed with Mr., R. L. Lemon, P. Eng., who supplied

the foregoing information.,

The purpese of this investigation was to reveal the subsurface
conditions at the site and to determine the relevant soil pro-

perties for the design and construction of the new foundations.

DESCRIPTION OF THE SITE AND GEQLOGY

The site is located on the northern edge of the physiographic
region known as the Norfolk Sand Plain, The sands and silts of
this region were deposited as a delta in glacial lakes Whittesey
and Warren. Usually silt er clay strata, or beds of boulder
clay underly the silts and sands, and wheh these occur close 1o
the ground surface, poor vertical drainage results in a high

water table,
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FIELD WORK

The field work, consisting of 2 boreholes, was carried ocut on
February 2 and 3, 1967, at the locations shown on Enclosure 2.
The holes were advanced to the sawmpling depths by washboring

methods and were lined with Bx size casing.

tandard penetration tests were carried out at frequent intervals
of depth, as detailed on Appendix ‘A", and the rTesults are

recorded on the Geotechnical Data Sheets as ‘K'Y values.

Dynamic cone penetration tests were performed adjacent to each
borehole location to obtain an indication of soil density changes
with depth, The same source of energy was used to drive the cone

as was used for the standard penetration test.

Elevations were referred to a benchmark which was indicated by the

ciient {top of southeast wing-wall of north bridge, E1. 50.20 feet}:.

SUBSURFACE CONDITIONS

Detailed descriptions of the strata encountered in the boreholes
are given on the Geotechnicai Data Sheets, comprising Ernciosures
3 and 4, and a general picture of the soil stratigraphy is given

in the form of a Subsurface Profile on Enclosure 2.

The boreholes revealed the following general ground succession:i-




{a)

Loose brown siity fine
sand, traces of decom=
posed wood,

Loose to dense grey
silty fine sand,

Grey silty cliay con-
taining 2 trace of
fine gravel {Glacial
Tili). The con-
sistency of this
stratunw is described
as ‘very stiff® to
‘hard? as indicated
by standard penetra-
tion test resuilts
ranging from 36 to
97 blows per foot.
Atterberg Limit
tests carried ocut
on two sampies of
this stratum gave
values of Liguid
Limit of 24%; Plastic
mit of 15% and 16%
nd Plasticity Iandex
£ 18 and 19, which
classify the soil as
a2 clay of ilow to
medium plasticity
and compressibility.
The Liquidity Indices
which reiate the
natural moisture con-
tent to the Atterberg
imits were 0,0 con-
firming the ‘very
stiff? consistency
cbrained frowm visual
and tactile examina-
tion.

I

Borehole |
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Thickness

Borehole 2

47w (1M gg_ Gn

2t. O 2. &Y

Penetrazted
Lote 6 157 0
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GROUNDWATER CONDITIONS

The groundwater in the boreholes reached equilibrium at an average
El. 45.8, which was about 4 feet above the water level in the
adjacent northerly creek at the time the field work was carried

out,

BISCUSSION AND RECOMMENDATIONS

The natural soil profile comnsists of generally loose silty fine
sand strata overlying very stiff to hard silty eclay till, which

wili be suitablie for the support of spread footing foundations.

Bearing Capacity

The bed c¢f the creek at the north bridge extends to Ei. 40.5,
therefore, allowing 4 feet of cover for frost protection, it is
recommended that footings should bear at or below El. 36. The
footing depth will depend on the hydrology of the proposed new
zhannel which is beyond the scope of this report., This level

lies within the stratum of very stiff to hard silty clay tili,

and on the basis of the borshole Tesults a maximum net soil
pressure of 8000 p.s.f. is appropriate for the design of footimgs.
Furthermore the footings will have a factor of safety of at lieast

3 against shear failure of the underlying soil.

The adhesion between the footings and the silty clay may be
taken as 2000 p.s.f. and the factor of safety against horizontal

sliding of the abutments should be at least 1.5.
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Settlement

It is estimated that total settlement of footings mobilizing the
above so0il pressure will not exceed l-inch and in view of the
similar conditions encountered in the twe boreholes no appreciable

differential settlement is anticipated.

Construction

The very stiff cohesive til]l will present no unusual ccnstructien
problems. However excavations through the silty fine sand stratum
below the water table will reguire lateral support, or consitiruc-
tion of an iwpervious dyke to prevent a flow of soil and water in
the excavation.

Yours very truly,

DOMINICN SQIL INVESTIGATION LIMITED

y B,
(Z(N' Rl s
Lo d

C. L WL ATHINGON C.J/4W. Atkimson, M.Sc., P.Eng.,
Byanch Manager
{
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APPENDIX A

STANDARD PENETRATION TESTS

In order to determine the relative density of nen«cbhesivé‘
soils, such as sands and gravels, the standard penetratioﬁkteStﬁ;Vt
has been adopted, The test also gives an indication of the égﬁ;f{
sistency of cohesive soils, |

A two-inch external diameter thick-walled sample tube is
driven into the ground at the bottom of the borehole by mesans
of a 140 1b, hdmmer falling freely through 30 in, The tucve iér

first driven an initial 6 in. to allow for the presence of’”

disturbed materisl at the bottom of the borehole. The number :

of standard blows (N) required to drive the sampler a further
12 in, is recorded. The sampie tube used is one originally
developed by the Raymond Concrete Pile Company in the United
States, where a sufficient number of tests haw been made in
conjunction with field invesvigatioms to show that the results,
although essentially empirical, may be applied to foundation
design,

For sands:

Values of N Density
tess than 10 Loose
Between 10 and 30 Compact

Reyween 30 an

A

50 flense

Greater than 50 Very dense
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LIST OF S“f MBOLS, ABEREWAT%@NS AND NQMEN@L&TUR

SOl WPGNEP‘&TS AND GRGUNB WATER CQND!T!ONL
E o gyﬁaf"&"‘ : ot : "«;
C J %éf—’ Pee2alir \\ oo e
| ) g B B,y B ) =
BOULOER| comaLe L oroveL AND SILT | CLAY |ORGANICS GROUND: QE”W,
COARSE | FIE | COARSE | MEDWW |  PINE g BEDROCK | WATER i
-~ + 4+ ~ - + . - SR 1 LEVEL [CAVE~IN
g > g 3 38 478mm 20 Q42 0074 0002 P ULt 4
U.S. Standord Sieve Size: No.d Nodd  ModQ  Nai200
SAMPLE TYPES.
&5 Auger somple RC Rock core TP Piston, thin watled tube sampte
48 Somple from zosing % Recovery TW Open, thin walled tube sample
ChS Lhunk somple $5 Spht spoon somple WS Wash somple
SAMPLER ADVANCED BY siolic weight: w OBSERVATIONS Staady pressure el Woshwoter -
# BrYESSUTE G MADE . WHILE No pressure g relyrng
u topping © CORME Intermittent I washwater
pressure i ;gm aler.
PENETRATION RESISTANCES.
SYMBOL

DYNAMIC PENETRATION RESISTANCE : o drive ¢ 279, 60° cone attoched o fhe end of the
drilling rods info the ground, sxpressed in Diows per foot.

STANDARD PENETRATION RESISTANGCE ~N~: to drive o 2" outside dia, spliit spoon sampler
1 foot inlo the ground, expressed in blows per fool.

EXTRAPOLATED -H- VALUE
The energy for the penetration resistences is supplied by o 140 Ib. hommer falling 30inches

SOlL. PROPERTIES.

—».1____!_"

o

-

W%  Water content ¥ Naturol bulk density funit weight) K Coeff.of permeability
L%  Liguid limit e  Veid ratio C  Sheor strength —— in terms of
PL Y, Plostic hmit R Relative density &  Angle of int. friction—  10tal stress
PP Slosticity index Ty Coeff. of censolidation ¢ Cohesion ~——1_in terms of
L Liguitity index m,  Coeff. of volume compressibitity ¢ Angle of it friction!  effective stress
UNDRAINED SHEAR STRENIH
— DERIVED FROM ~
THRIAXIAL UNCONFINED LABO‘?ATDR"‘( FIELD POLKET
N ‘ PENETROMETER
COMPRESSION TEST st st ‘V’B«NE TES&T o TES;; i
@ x .{;— L4
20% . ; istucbed SEat
Strain of failure is represented 15 _%_501 St ¢ sensitivity = shear at,yeng?h EF‘ undxsm». bed #m—g-
by direction of stem 900/ et sheor strangth in remouided siote
0%
__SOILDESCRIPTION.
COHESION' ESS  SOILS RD: COHESIVE SOILS - ¢ [5/sqs
Very logse - 15 %, very soft less thon 250
Loose {535 %, Soft 250 ~ 5020
Compact 35-65% Firm 500 ~ 1000
Dense - 85 % Stif 000 -~ 2000
Very dense 85 100 % Very shiff 2000 = 4000
Hard over 4000

DOMINION SO INVESTIGATION LIMITED
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GEOTECHNICAL DATA

SHEET FOR BOREHOLE 1. . . ..
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GEOTECHNICAL DATA SHEET FOR BOREHOLE . .2 . ..
GuR REFERENCE NO  Twl-L1l
CUENT Fred A, Beil & Associates METHOD  OF SCRING Hashboring ENCLOSLURE NO
PROJECT. Bridge uameTeR OF BoRtkote By (3-inch) o
wocanon. Township of Malahide CAY Falbruary 3, 1967
DATUM ELEVATION. oot 5 feet (see Lnclosure 23
w2
. (:) SAMPLES ?fN[‘TTIAHCN RESISTANCE CONSISTENCY
F 2, - blows per toot ‘ o
z = STRATIFICATION <9 o e 20 G0 20  iQU ontent
b ; iz 2 s £ gl 0w 1 REMARKS
2 = DESCRIPTION = E 2 & a5 8t o oot
= a o 3 & ‘0_3‘2 SHEAR STRENGTH lbs. sq ft
5 E Z
= 35 5
" x° H L A i i 1P Zp 30 40
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