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FOUNDATION INVESTIGATION
For

Proposed New Bridge - Hwy. #74 and Kettle

Creek in the Village of Belmont, Twp. of )

Westminster, County of Middlesex, District #2
Hode 63=Fw28 o—w- WP, 324-1

l. INTRODUCTION:

& request, to carry out a Foundation Investigation,
at the existing crossing of Hwy. #74 and Kettle Creek, was
received from the Bridge Location Engineer Mr. G. Scott,
dated March 5, 1963.

It is proposed to erect a new bridge, to carry
Hw . #74 over Kettle Creek. The site of the proposed bridge
is located in the Village of Belmont, Twp. of Westminster.
At this location tue chainage of Hwy. #74 is from
15+00 to 16+45,

In order to determine the soil properties and decide
on the type of foundation, an investigation was carried out
by this Section. Results and the discussion of the fielid
and laboratory investigations, as well as conclusion and
recommendations for the future design work are contained in

the following paragraphs of this repért.

<. DESCRIPTION OF SITE:

The site of the proposed bridge is located in the
Village of Belmont. The surrounding area is generally flat
terrain. The width of Kettle Creek, at the proposed crossing

»

contid. /2 ..




2. DESCRIPTION OF SITE: (Cont'd.) «e«.

is about 30 feet and the depth approx. 2'-0" to 3'-0",

Physiographically, the site is located in the so-called

Mount Elgin Ridges.

3. FIELD AND LABORATORY WORK:

In order to obtain sufficient information on the
Lype and properties of the subsoil, four sampled borehules,
and one dynamic cone penetration test, were carried out at this
site.

Split-spoon samples were taken at various depth inter-
vals. Because of the dense nature of the soil, it was not
possible to obtain undisturbed samples. Samples recovered
in the split-spoon sampler weres used to determine the following
physical properties:

l. DNatural Moisture Content

2. Atterberg Limits

3. Grain Size Distribution

Results of these laboratory tests are summarized in

Appendix I of this report.

4. SUBSCIL CONDITIONS:
| 4ol General:
The stratigraphy of the soil at the site was found to
be generally uniform. 4 detailed descriptign of vario%s soil

types encountered during the investigation, is shown in

cont'd. /3 ...
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4. SUBSCIL CONDITIONS: (Cont'd.)e..

4.1 General:
Appendix I of this report, and is also given in subsequent
parzgraphs. The estimated stratigraphical profile, shown on
Dwg. No. 63-F-28A, is based upon this information.

4.2 JMedium Dense to Very Dense Silty Sand and Gravel:

This stratum, which extends for a depth of from
5'=0" to 20'-0" was found in B.H. #3 and #4 just below the

topsoil.

It may be classified as dense with an average "N"

value of 47 blows/foot.,

4.3 Dense to Very Dense Sandy, Clavey Silt (Till):

Following the stratum of medium dense to very dense
silty sand and gravel in B.H. #+ & 4 and in B.H. #1 & 2 below
the topsoil is a layer of dense to very dense sandy, clayey
silt (Till). The ﬁepasit extends to the maximum depth tested,
which was 51.5' in B.H. #2 & 4.

The overall stratum is in a dense to very dense
condition with an average "N" value of approx. 43 blows/foot.

The percentage of sand in this layer is L%, clay
forms 29% and the rest of 67% is silt. The plastic limits,
of this material, vary from 1l.4% to 19.4% and the liquid

limits vary from 20.7% to 27.7%, the average moisture content

is 19%.

cont'd. fi e.s
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5. GHOUND WATER CONDITIONS:

The ground water level, at the time of the investi-
gation was found to be between El. 819.0 and 820.0.

Ko artesian water conditions were encountered.

6. DISCUSSION AND RECOMMENDATIONS:

As can be seen from the previously described soil
stratigraphy, the soil consists of compact tovvery dense
silty sand and gravel, followe. by dense to very dense sandy,
clayey silt. The upper layers could provide adequate support
for spread footings. The Hydrology Section of the D.H.O.
indicated that a 6'-0" deep scour, or more, may be expected
in the Kettle Creek Channel. Therefore, the bottom of the
footings should be placed at El. 811.0. This, however,
should be checked with the Hydrology Section when their
study is complete. |

Spread footings foundzd at El. 811.0 can support
a safe load of 2.0 tons/sq. ft. 4 dewatering scheme will be
necessary as excavations will be carried out below creek
or ground water table levels.

As an alternative to spread footings, piled footings
may be used for the abutments and capped éiles for piers.

In this case tube piles 123" 0.D. x " wall thickness, should
be driven 20°-0" into the original ground. A design load of
30 tons/pile may be used in this case. ‘

No stability problems for the approach fills are

anticipated.

cont'd. /5 s n




7. SUIMMARY:

1. The stratification of the soil is quite uniform. The
relative density of the materials encountered varies from
compact to very dense.

2. Because of the density of the upper layers, spread

footings could be used for the structure.

3. The bottom of the footings should be st approx.

El, 811.0. This, however, should be checked by the

Hydrology Section. A safe‘bearing pressure of 2.0 tons/sq. ft.
may be used.

4o A dewatering scheme will be necessary as excavations will
be carried out below_;reek or ground water levels.

5. As an alternative %“uv spread footings, piled footing may

be used for the abutments and capped piles for piers. In this
case tube piles 122" 0.D. x 2% wall thickness should be driven
20'-0" into the original ground. A4 design load of 30 tons/pile
may be used in this case.

6. No stability problems for the approach fills are

anticipated.

8. MISCTTLANEQUS:

The field work, performed ﬁuring“the period from
March 10, to March 23 - 1963, together with the preparation
of this report, was undertaken by Mr. W. W. Kulmatickas. The
investigation was carried out under the general supervision of

Mr. K. G. Selby, whe also reviewed this report.

April 1963
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ABBREVIA"'KONS US =D IN TH!S REPO‘QT

- PENETRATION RESIST;’\NCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF. BLOWS REQUIRED TO ADVANCE 'A STANDARD SPLIT SPOON. SAMPLEN
12 INCHES INTO THE SUBSO‘L. DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES. "

DYNAMIC PENETRA‘F‘;O& RESISTANCE : - THE NUMBER OF BLOWS REQUIRED. TO: ADVANCE A, -2 !N’CR, 60 DEGREE CONE, HTTED
TO THE END OF DRILL ROOS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER' BLOW

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE "SQILS AND THE RELA?WE DENSITY OR EDENSENESS OF GOHESIONLESS S0/L8 ARE DESCH!&EG
IN THE FOLLOWING ’ERMS 1= :

GONSISTENCY WOBLOWS/FT. ¢ LB/ SQ.FT. ~' DENSENESS. N BLOWS £ FT.

| VERY SOFT. 0 -2 ¢ - 250 VERY LOOSE o ~'4
SOFT : g -4 250 - 500 . 100SE 4 -0
FIRM : 4 -8 500 - 1000 COMPACT : : 10 =30
CSTIFF L 8 -5 1000 - 2000 : DENSE : 30~ 80
VERY STIFF ~ 5. 30 2000 - 4000 VERY DENSE > 50
HARD : ~»7 30 k > 4000 k

TYPE OF SAMPLE

S.S: " ‘SPLIT SPOON. .- T W THINWALL 09ER

WS WASHED SAMPLE TP THINWALL PiSTON
S.8 - SCRAPER. BUCKET. SAMPLE © 0'S. . OESTERBERG. SAMPLE:
AS.  AUBER SAMPLE RS rolL sampLe

€S  CHUNK SAMPLE ; RC.S ROEK CORE .

ST SLOTTED TUBE SAMPLE .
PH.SAMPLE ADVANGED HYDRAUUICALLY
BM - SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION S LN LABORATORY VANE
Q UNDRAINED TRIAXIAL ) EV. . FIELD VANE
Qcu  CONSOLIDATED UNDRAWNED TRIAXIAL c CONSOLIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY
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S0iL PROPERTIES

ABBREVIATIONS USED

IN THIS REPORT

UNIT WEIGHT OF S0tL {BULK DENSITY) T

UNIT WEIGHT OF SOLID PARTICLES

URIT WEIGHT OF WATER

UNIT DRY WEISHT OF S0iL {ORY DENSITY)
UNTT WEIGHT OF SUBWERGED SOIL

¥,
SPECIFIC SRAVITY OF SOLID PARTICLES G = _;,‘

Y210 RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUD LimiT

FLASTIC LawiY
FLASTICITY INDEX
SHRINKAGE LiMiT

- wp

W
LIQUIDITY INDEX = T
'

P
COMSISTENCY INDEX » b1
iy
VOID RATIO LN LOOSEST STATE
¥OID RATIO iR DENSEST STATE

DENSITY INDEX = Smex TE
mex " € min

RELATIVE DENSITY D, 13 ALSO uSED

HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARSGE

VELOTITY OF FLOW

HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNYT VOLUME

COEFFIGIENT OF VOLUME CHANGE «

COEFFICIENT OF CONSOULIDATION

COMPRESSION INDEX = Ae

Aloge, o

¢yt

TIME FACTOR =

DEGREE OF CONSOLIDATION
SHELR STRENGTH
EFFECTIVE COMESION )

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
QR FRISTION

v
APPRRENT COMESION

:
APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

{NTERCEPT & IN TERMS OF
!

COUFFICIORT OF FRICTION
SENSITIVITY

- fHe
+e) Ao

N TERMS OF
TOTAL STRESS

Tree,+ o ton g

loge @
iogwa

w

RLEE - L < Bihag

SR @aMmesy oo qq e

e { d, DRAINAGE PATH )

20 r w

EFFECTIVE STRESS
1 £ t
T2+ 0 tan

b

GENERAL

= 31416

BASE OF NATURAL LOGARITHMS 2.7183

or Ing NATURAL LOGARITHM OF g

OR l0g @  LOGARITHM OF @ TO BASE 10
TiME

ACCELEHRATION LUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS ANL STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STHESS { & 1S ALSO USEDL )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

PCISSON'S RATIO { |t 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
QF PRESSURE

ANGLE OF WALL FRICTION

CIMTNSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

BUFFIXES IN EXPRESSIONS REFERRING T NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FCUNDATION
ENGTH OF FOQUXRDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY., DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL KEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE YO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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JECORD OF BOREHOLE NO. 2
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BORING DATE

BOREHOLE
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SCIL PROFILE
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DYNAMIC PENETRATION RESISTANC
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DEPARTRMENT OF ¥ GHWAYS - DNT ' o - . i - .M,:.. :
MATERIALS & RESEARCH DIVISION RECORD OF gOREHOLE NO. 4 ERONDATION SECTION
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PRINT RECORD

NO.| FOR |DATE

W.F -

ri6+00

HIGHWAY NO. - 74

To Fray. No.3

To Hwy No. 401

40 <Conc. Walk

Conc. Waik

‘*’M\ 4G Conc. Waik —_—
i : \\T—‘ﬁﬁ\

P L AN
SCALE IN  FEET
20 10 0 20 40
T
i
850 l S
i . T B — PROPOSED GRADE o T 850
‘ o X T
840 oW ! A 4 gso0
\—e——* W i EXISTING GRADE ~ i
| X O e
830 T - 830
820 - - — S 820
}osio = s g 810
; 2 g 3
(- ©) o, ]
SCALE 1IN FEET
2. 10 0 20 40
=
|
g ¢2 &3 . ¢4
BLOWS/FT. (SONE) N
1 75 50 2 Raiatieg
§20 RO g s o TFRFT - 820
24| ORGANIC TOPSOIL
5
. 48
810 a! 3 B10
57 SILTY SAND
3 Y, CLAYEY 8 GRAVEL
sel ’ Compoct to
| ) V. Dense
800 s 800
s Dense fo V. Dense
) 43 siff.
L. " |
46|
790
3 =5 7 9.0
" 57]
f
32 56|
780 780
NOTE 23|
Open column besid2 boring plot, an sections,
indicates sampling and depth of sampling
of boreholes. LLe7] “
SUB-SO0IL STRATIGRAPHY -
SCALE IN FEET
05 0 19 20

F"Eﬁf/’ OF
\  Twe  oF

MIDDLESEX
TWP. OF

WESTMINISTER

ZNOTE—

The complete soil investigation report for shis structure may
be examined at the Bridge Office and Foundaticn Office,
D iew, and at the__ London District Office.

The Department does nat guarantee the accuracy of this
report or the abridged version shown on these plans.
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