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Mr. A, M. Toye,

August 15, 1962.

Bridge Englineer. D.H.G. FCUNDATICN INVESTIGATICHN
REPURT.
Materials & Tesearch Division, W.J. 62-F-94% -~ W.P. 191-62.

(Foundation Section) s S

Attention: Mr. S. McComble.

Re: Proposed Crossing at Chrysal Creek and
Prop. Fev'n. of Dev. Hoad #588, Line 'D',
District #8, Kingston,

Attached, we are forwarding to you, our detailed
foundation investigatiocn report on the subsoil conditions
existing at the above structure site.

We believe you will find the factual data and
recommendations contained therein, adequate for your future
design work. Jhould further information be required, please

do not hesitate to contact our CUffice.
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FOURD:ATION INVESTIGATION

Tor

Prop. Rev'r. of Dev, Road #588, Line 'D',
Distriet #8, Kingston.

W.J. 62-F-0k e W.P., 1936y 7 7 e

1. INTFODUCTION:

L request dated July 17, 1962, for a foundation
Investipation at the site of the proposed crossing of Chrysal
Creek and proposed revision of Development Road #588, Line 'D',
was received from the Pridse Location Section.

i fileld investigation was subsequently carried out
by this Section to determine the subsoil conditions existing at
the location of the proposed structure. Presented in this
report are the results of this investigation, together with
recommendations pertainineg to the design of the proposed

foundations and approach fills.

2. DESCRIPTICN OF THE SITR:

The site is located approximately 0.4 miles west of
the existing crossing of Chrysal Creek and Dev, Rd. #%38,
The creek at the site is about 8 - 10! wide, 2 - 2.5' deep;
Its flow is sluggish, Along the banks of the creek the area is
flat and swampy, ard covered with shrubs and trees.
Physiographically, the site belongs to the Napanee Pla:in
geographical regior. 'The MNapanee Plain is a flat %o undulating

plain .7 mainly Black Rives uimestone, from which the glaciers

cont'd. /2 ...



. 2. DRECPIPTION OF THR SIT%: (cont'd.) ...

4]

tripped most of ths overbarden. While the soil is only a few

¢

inches deep over much of the regibn, in the south the depressions

ofzten have deeper deposits of stratified clay.

3. FITLD INVESTIGATICH PELCEDURT:

4 total of two borsholes and four dynamic cone penetration
tests was carried out during the course of the field investigation.,
Bering was achieved by means of conventional diamond drilling
eguipmert adapted for soil sampling purposes. Samples were
obtained by means of a standard split-spoon sampler driven into
the soil with an energy of 350 ft.-1lbs. per blow. Driving energy

. of the dynamic cone perietration tests was the same as that used for
the split-spoon sampler. Hock samples were taken by means of an
AXT core barrel. ' '
| The locations and elevations of the boreholes aﬁd
penetration tests are shown on Drawing#62-F—9hA which accompanies

this rerort.

4, LABURATORY TRSTS:

Scil samples were visually examined and classified at
the site as well as in the laboratory. Tests in the laboratory
were carried out on variocus representative samples to determine
the natural moisture content and Atterberg limits of the soil,

Additional tests on cohesive soil samples were performed to define

cont'd. /3 ...
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L, LABCIATCURY TESTS: {cont'd.) ...

the undrained shear strength and density of the samples.
Laboratory and field test results are included under

Appendix I of this repcrt.

5. £UBSZIL CCNDITICHNS:

©.1) General:
Subsoil &t the site consists of deposits of peat,
clayey silt and silt leayers, underlain by limestone bedrock.
The boundaries of the different derosits are shown
on the accompanying borelors sheets., The estimated stratigraphlecal
cross sections shown on Drawing#62-F-94A are based upon this
information, A more detailed description of the various soil

types is as follows:

The upper soil stratum at the site was found to be
peat, extending for a depth of 4.0'. The deposit is black in
colour, highly compressible with an excess of decayed vegetable
matter and roots. The material has no load bearing or other

engineering values.

5.3) Clayey Silt:

Under the peat layer, a clayey §ilt deposit was en-
countered in both boreholez. The layer has an approximate depth
of 6 ft., extending from elevation 354.5 down to El. 348.5. The
average standard penetration 'N' value of this stratum (13 blows

per foot) indicates a stiff consistency. The minimum and maximum

cont'd., /4 ...




TR

5. SUBSCIL CONDITIONS: (cont'd.) ... .

- 5.3) Clayev Silt: (cont'd.) ...
values cf shear strength, based upon laboratory unconfined
compression tests, wers fourd to be 935 p.s.f. and 1420 p.s.f.,
respectively. The sercitivity of the deposit was calculated by
performing laboratory uncenfined compression tests on undisturbed
and remculded soll samples, and was found to be between 1.1 - 2.9,
Thé layer has low plasticity, corresponding to average values
of liquid and plastic limit of 31.0f and 18.0%, respectively.
The bulk density of the material was found to be 130.0 p.c.f.

The deposit is grev in colour.
gre;

5.4)

w0

ilt:

-
I

Underlying the clayey silt, a grey silt stratum was
observéd in the boreholes extending for a depth of about 6' down

to elevations 343.% and 342.5, This material has a loose to compact
relaﬁive density and low plasticity, the average liguid limit value
being 20.0%, and averagekplastic limit 19.5%4. An insitu vane

test, performed in borehole #1, gave a shear strength value of

480.0 p.s.f. The bulk density of this layer is roughly 123.0 p.c.f.

N

.5) Bedrock:

At the approximate elevation of 343,5 - 342.5, bedrock
was found in the two boreholes. The upper 2 - 3' of the rock is
weathered to such an extent that considering the particle size
distribution of the disintegrated rock, it can be considered to

be sandy gravel. However, because of the obviously similar nature
Yy & ’ 3

cont'da, /5 ...



- 5 =«

5. BSUBSIZIL CONDITIUHS: {cont'd.) ...

£.5) Bedrock: (ecnt'd.) ...
of the broken rock and its very dense relative density, it is
part of the bedrock. The bedrock in the core barrel was found
to be fine-grained limestone of the Trenton Elack River group,
with thin seams of black snale.
Ir order to sstatlish the elevation of the upper
surface of the bedrock at beth sides of the proposed abutments,
two dynamic cone penetration tests were carried out additionally,
as shown on Drawing?62-F-944. In B.H. #2, refusal of the
penetration was reachec at elevation 345.5. This elevation is
considered to be the upper surface of the brcken rock and refusal
is probably due to larger size boulders or cobbles., In B.H. #3,

however, the dynamic cone penetrated the 2' ceep weathered portion

of bedrock as indicated by the penetration velues. It seems a

-y
e

air estimate to consider the elevation of the upper surface of

jo N

isintesrated rock to be at 344.0, and the scund bedrock at

elev. 3h1.%,

P ATIATINTY LA

- . T
[ ATQ L\‘Lu '\"\T R IO Bl L

The elevation of the water level of the creek was
established at 357.5, a2t the time of the field investigation.
The average depth of the creek at the proposed crossing is about
2.5 - 3.0'., The ground water level in the bcreholes was found to
be at the same elevation as the creek water, that is, at El. 357.%

No artesian waterhead was observed in the borehnolks .

cont'd. /6 ...



-6 -

7. DISCUSSION AND REC WMIXTRATICHS:

it
2

It is propozed to construct a singlie span bridee at

{

tha site of the pruposcd revision of Developrent Road No., 58%

and Chrysal Creek cros: The proposal calls for diversion

of the creek as shown .r Trawine #62-F-944,

At the locaticr o7 the proposed structure, subsoil

[¢]

m

st

of approximately 1% - 15' deep overburden, underlain

ot

ocn

n

by limectone bedrock. The cverburden contains layers of peat,
clayey silt and silt.

fis has been renticned under Section #5, the clayey silt
and silt layers have such low shear strengths that they cannot
provide sufficient support for spread footings. Placing the
spread footings on the sandy gravel stratum {weathered rock)
would irveolve 12.5' - 15.5!' deep excevations and would require
an expersive dewatering scheme, because of the high ground water
level ard the rather permeable nature of the silt layers. As an
alternative, the proposed single span structure can be supported
on pilec tvpe foﬁndations, driven into the broken rcck. In this

case, the organic peat deposit should be removed and the pile caps

o
]

pit 2t the approximate depth of 4.0'. As can be seen, the

lenrth of the piles would be rather short (less than 10') and
snecononical to usa. These problems were presented by the writer
to Mr, F. Wilkie of the Bridge Planning Section, and Mr. J. Keen
of the Fridpge Design Tection, and it was agreed to change the
prelimirary plan of a single span structure to a multi-span

tinber trestle bridge.

cont'd. /7 ...
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7. DISCUSSIGN AND REC.MMTIDATIONS: (cont'd.) ...

By utilizing timber trestles, no dewatering scheme
will be necessary. Tre tinter piles driven down into the broken
rock should support a desirn load of 20 - 25 T/pile, depending
on the type of timber rile nsed. Timber piles should be treated
if not completely below the lcwest established water level,

Prior to construction of the approach fills, the highly
compressible, black, organic peat should be completely removed
and renlaced by acceptable material. The embankments should then
be consiructed with side slopes of 2 horizontal to 1 vertical

to eliminate stability problems.

o
.
i
juod
'

5

.

i,.
!f—'

It is‘proposed to construct a single span bridge at the
site of the proposed revision of Development Road #588 and
Chrysal Creek crossinge.

Subsoil at the site consists of 14' - 15' deep overburden
of peét“ clayey silt and silt underlain by limestone bedrock.

Recommendat-ons pertainirng to the foundation of the
preoosed structure are as follows:

(1) Due to the low shear strength of the overburden, it cannot

provide sufficient support for spread footings.

{2) Placing the spread feotings on the hedrock would involve

12,5V - 17,5' deep excavation and an expensive dewatering

scheme.,

cont'd. /8 ...



8, SUMVARY: (cont'd.) ...

(3) Utilizing piles driven to vedrock for a single span bridge
would result in pile lengths less than 1.0' which is

uneconomical,

() Therefore, a timber trestle bridge is recommended for this

location.

() Timber piles driven into the weathered portion of bedrock
will support a design load of 20 - 25 T/pile, depending on
the type of timber pile used. No dewatering scheme will be

necessary in this cas=a.

(6) Ticber piles should be treated if not completely below the

lowest water level.

(7) No stability problems are likely to occur provided the organic
peat is removed under the approach fills and replaced by
acceptable material, and the fills are -~onstructed with
side slopes of 2 horizontal to 1 vertical.

9. MISCELLANKQUS:

The field work, performed during the period from
July 20th to 27th, 1962, together with the preparation of this
report, was undertaken by !Mr. A. K. Barsvary. The investigation
was carried out under the reneral supervisior of Mr, K. Q. Selby,

who revi 2wed this report,

August 1962.
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N‘: - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
i2 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FiTTED
TO THE END OF DRILL ROOS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

TWE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS AKE DESCRIBED
iIN THE FOLLOWING TERMS ® -

CONSISTENCY 'N' BLOWS/FT. c LB./ SQ.FT, ODENSENESS ‘N BLOWS / FT.
VERY SOFT 0o - 2 o - 250 VERY LOOSE 0 -4
SOFT 2 - 4 250 - $00 LOOSE 4 - 10
FIRM 4 - 8 500 - 1000 COMPACT 10 - 30
STIFF 8 - I5 1000 -~ 2000 DENSE 30 - 80
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 80
HARD > 30 > 4000

TYPE OF SAMPLE

S.8. SPLIT SPOON T W.  THINWALL OPEN
W.S. WASHED SAMPLE T.P THINWALL PISTON
s.8 SCRAPER BUCKEY SAMPLE 0.S. OESTERBERG SAMPLE
AS. AUGER SAMPLE Fs FOll. SAMPLE

Cs. CHUNK SAMPLE R.C. ROCK CORE

ST SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
PM SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V.  LABORATORY VANE
Q UNDRAINED TRIAXIAL FV.  FIELD VANE
Qcu  CONSOLIDATED UNDRAINED TRIAXIAL ¢ CONSOLIDATION
ad DRAINED TRIAXIAL s SENSITIVITY
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ABBREVIATIONS USED IN THIs REPORT

SOlL PROPERTIES

UNIT WEIGHT OF SOIL (BULK DENSITY)

UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)

UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G = -;i—
VOID RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION

LiQUID LIMIT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LimiT
LIQUIDITY INDEX = wl.wP
]

CONSISTENCY INDEX * l'—‘-fl
P
VOID RATIO iN LOOSEST STATE

VOID RATIO IN DENSEST STATE
DENSITY INDEX » Smox — €,

mox ~ € min
RELATIVE DENSITY D, I1S ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE = ——08
(1+e) Ao

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = ——-ﬁ——r
Alog, ©
TIME FACTOR » —c—é%'— { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH
EFFEGTIVE COHESION
INTERCEFT N TERMS OF
EFFECTIVE STRESS

Ty ¢ + 0 tan ¢

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
QR FRICTION

iN TERMS OF
TOTAL STRESS

TraCy+ T tan ¢
COEFFICIENT OF FRICTION
SENSITIVITY

n
-]

log,g or Ing
loga or foga

MFTEs<<a —~

DX @M 0 A qq -

ZOorw

o

LENERAL

o

=3:14(6

BASE OF NATURAL LOGARITHMS 2-7I83
NATURAL LOGARITHM OF @
LOGARITHM OF @ TO BASE 10
TiME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS_AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O (S ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIC (| 1S ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TC NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FCUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WiTH A SUFFIX APPLYING
TGO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MQDULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
OEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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