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SUMMARY .

The two boresholes revealed the following general ground successions

clayey silt Fill { 8§ to 10 feet thick}, compact silt (4 to & feet

thick}, firm to stiff silty clay (5 to 13 feet thick), and very stiff

to hard silty clay tili (maximum penetrated 13 feet)
It is recommended that the structure be supported on a timber piie

foundation, and suitable working loads and pile penetration data are

given in the report,

No unusuazl construction problems are anticipated.
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INTRODUCTION,

In accordance with verbal authorization from A,M,Spriet and Associateﬁ
Limited, Consulting Engineers, a soil investigation has been carried
out in the Township of North Dorchester where it is proposed to replace
an existing road bridge with a mew structure.

The existing 45 foot span steel truss structure is located on Lot 2,

Concessions 3-4 of the Township where the road crosses Reynolds Creek.

It is understood that the proposed structure will be on a skew; and that
it will be centered on the existing bridge. The reéquirements of the Proje=-
¢t were discussed with Mr.A.M, Spriet, P.Eng., who supplied the foregoing

information.

The purpose of the investigation was to reveal the subsurface conditions

.

at the site and to deotermine the relevant soil properties for the design

and constructicon of the new foundations.

The field work, consisting of 2 boreholes, was carried out on November 20
§ 21, 1967, at the locations shown on Enclosure 1. The holes were advanced
to the sampling depths by washboring methods and were lined with BX size

casing.

Standard penetration tests were performed at frequent intervals of

T

depth, as detailed in Appendix ‘A", and the results are recorded on the
borehole logs as *N' values.,

Insitu vane shear tests were performed in cohesive strata to determine
the undrained shear strength of the soil. The procedure folilowed n this-

test is outlined in Appendix B!,
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Elevations were referred to a nail driven into a 3-foot diameter
Elm at the locaticn indicated on Enclosure 1. The benchmark was

given the assumed value E1.100 feet.

SUBSURFACE CONDITIONS,

Detailed descriptions of the strata encountered in each borehole are
given on the borehole logs, comprising Enclosures 2 § 3, and a general
picture of the s0il stratigraphy is presented in the form of 2 Sub-
surface Profile on Enclosure 1. The following notes are intended only

to amplify this data.

Brown clavey silt(Fil
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reholes were put down from the existing road grade, therefore

the f11. material ls associated with the construction of the approach-
&8 €20 the existing bridgs.
Grey siit ccntaining ssams of silty clay,

The main body of this stratum exhibits no cohesion, however it was
found to contain seams of silty clay several inches in thickness.

o

The relative density of the stratum is described as ‘compact’ as

Grey silty ¢lay containing seams of silt.
Y b b

Bue to the clay content this material should be regarded as being

cohesive and plastic, and the consistency is described as 'firm' to
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1

by undrained shear strength values of 720

Atterberg Limit tests were performed on one sample as a means of
classification. The values of Liquid Limit and Plastic Limit obtain-
ed were 3Z2% and 15% respectively, in~dicating that the clay has a
medium plasticity and compressibility. The Liquidity Index which
relates the natural moisture content to the Atterberg Limits was 0.5

confirming the “firm® to ‘stiff: consistency obtained from the vane

0
x}
]
5.2
(1
Ve
o
it
<
(8]
s
w
[¢]
o
e
ot
2]
[
w3
ot
o

g & trace of sand (Glacial Tiil).

fils s=ravtum was encountsred at depths of 10 ane 14 feet below the

treek bed in the two boreholes, and is known to extend to a condiser-

L

The comsistenay of the stratum is described as 'very stiff? to ‘hard?’
a5 indicated by N° values vanging from 25 to 79 blows per foot.

Atterberg Limit tests were performed on one sample as a means of
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; and the values of Liquid Limit and Plastic Limit ob-
tained were 27% and 14% respectively. These indicate that the soil

has a low

gt

lasticity and compressibility. The Liguidity Index was-0.1.
confirming the ‘very stiff’ consistency obtained from visual and tacti-

ie examination,

GROUNDWATER CONDITIONS,

Due to the impervious nature of the subsoil insufficient time was

avallable during the boring operation to determine the equilibriunm
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ground water elevation. However for practical purposes, when
considering seepage into excavations, it may be assumed that this

will be contreolled by normal pumping proceedures,

DISCUSSION AND RECOMMENDATIONS,

The natural soil profile consists of a firm to stiff silty clay
stratum extending to a depth of 10 to 14 feet below the creek bed,
overlying very stiff to hard siity clay till. The allowable net soil
pressure which may be used for the design of spread footiifs in the
firm to stiff clay 35 %500 p.s.f. which is generally considered too

low for this type of design. It is therefore recommended that the

ot
©
[

¢ from the structure be transferved to the hard silty clay tilil

N

riction pile foundation.

iy

The length ¢f pile required to penetrate the clay till stratum is

|

ively short therefore consideration should be given to the use

p

rela
of timber piles. Steel tube and H-piles of approximately the same
size do not mobilize a higher load capacity than a timber pile of
equivalent leun; n when considering frictional resistance, thuorefore
the timber pile usually proves to be the most economical type under

these gcircunstaincos.

U

Nominal 12~inch diameter timber piles will achieve a suitable set
corresponding to a2 safe working load of 20 tons per pile when driven
10 feet into the silty clay till stratum. The mz¥imum penetration
required will therefore be to E1.65 resulting in a pile lemngth of

about 20 feet,
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The above predictions of load capacity are based on 2 thesoretical
aprproach, and in practice the pile capacity should be determined in
accordance with the Hiley formu:a. If the required set is not achie-

ved

{2

t this level, the working load should be reduced and additional

piles driven.

{onsolidation settliement of the piled foundation is estimated to be

han ./2-inch

fot
t

ess , and in view of the similar conditions encountered

in the two boreholes no reciable differential settlement is

m
4o
L

antig¢ipatec.

Yours very truly,

ATIOR LIMITED.
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APPENDIX A

S e e

STANDARD PENETRATION TESTS

T

scils, such as sands and gravels

has been adopted. The test also gives an indication o

sistency of cohesive soils.
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; the standard penetration
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in order to determine the relative density of non-cohesive

test

~

A two-inch externzal diameter thick-wallied sample tube is

The

I

ube

3o

driven intoc the ground at the bottom of the borehole by means
of a 140 1b. hammer falling freely through 30 in.
first driven an initial

terial at the bottom ¢f the borehole,
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of standard blows (N} required to drive the sampler a2 further
Y2 in. is recorded. The sample tube used is one originallr
developed by the Raymond (omcrete Pile Company in the United

The number

States, where a sufficient number of tests have been made
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Values of N Density
Less than 10 Loose
Between 10 and 30 Compact
Between 30 =and 50 Dense
Greater than 50 Yery dense
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APPENDIX 8
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INSITU VAN
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In soft to stiff cilays, and particularly

such as frequently occur in alluviali deposits,

sensitive cla

it is difficult to
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obtain reasonable undisturbed samples for the determination of

the undrained shear strength., In order to ove

the vane test was developed as an in-situ weth

The apparatus censists of a d-inch iong b
i
rectangular 4-bladed rotating vane attached %o

is nmushed into the undisturbed soil below the

hoile to the depth at which the test is to be ms

A torque is then applied tc the vane and

when fazilure occurs is recorded, The vanc is

tirnes to remouid the soil and after one minute
is repeated. The shear strength of the soil ¢
culated from the torque and the dimensions of

sensitivity of the material estimated from the

original torgue to the final torgue after remo
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LOG OF

BOR

Jur Reis ence NR 7'11'.1.‘.1“ Enciosure NT &
cLiENT: A.M.Sprier & Assoc. Ltd. ORILLING DATA
proJecT: HMills Bridge method: Washboring
rocation: Lot 2 Con 3.4, N. Dorchestexr Township Diameter. Bx{3~inch}
OATUM ELEVATION: 100 feet, {see Enclosurs 1) Oate Novesber 20, 1967,
SUBSURFACE PROFILE SAMPLES PENETRATION  RESISTANCE Biows / Fooy WATER CONTENT 9%
z lod=ToT 21 20 0 eq  sq ago [T e g
e iz ofgeiw g wy W v ‘ L REMARKS
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- ] i
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65 End of Borehole
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LOG OF BOREHOLE:Z ...

Our heference N 7-$‘~L11 Enciosure N95
CLIENT: A.M.Spriet § Assoc. Ltd. ORILLING DATA
pROJECT: Mills Bridge Merhod. Washboring
Location: Lot 2 Concessions 3~4, N, Dorchester Twp. Oiameter: Hx {3~ fnch)
OATUM ELEVATION: 300 feet. {see Enclosure 1} Date November 21, 1967
SUBSURFACE PROFILE SAMPLES PENETRATION  RESISTANCE Biows / Foat WATER CONTENT 9%
z o el 1 3 20 40 60 8¢ 100 e S
2 iz o zxlw i w < - . L . REMARKS
XA DESCRIPTION DS @ | oy - JUNDRAINED SHEAR STRENGTH 180 wasgre § Yo w {8
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65 ¥ L
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lao of sand
End of Borehole
60
VERTICAL SCALE: ! inch to 5§ feet MAaDE: CHECKED:
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