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FOUNDATION INVESTIGATION REPGRET
For

Widening of Puce River Bridge over
Hwy.kOl, District ¥o. 1 (Chatham)

W.J. 65-F-76 --~ W,P. €93-€L

1. IXTRCDUCTION:

A reguest to conduct & founcation investigaticon at
Puce River crossing of Highway #4101, éated June 17, 1965, was
received from Mr. G. Scott, Regional Bridge Location Engincer.

It is proposed to widen the existing bridge by an
additional lane on the south side. The bridge is located 5.€
miles east of Highway #08.

In order to determine the soll conditions, an investi-

gation was carried cut by this Section. BResults and discussion

]

£ the field and laboratory work as well as recommendations for

the foundations, are contained in this report.

2. DECCRIPTION OF SITE AKD GEOLOGY:

The site is located in Concession V of Maildstone Township
in the County of Essex. At this location, the Puce River flows
northward towards Lake S5t, Clair and at the time of tne investi-
gétion, the volume of flow was guite small, The righi-of-way of
Highway 401 at the crossing of thke Puce River passes through a

small, baslcally deciduwous bush. The surrounding topocgra
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is
guite flat.

contia. /2 ...
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2. DESCRIPTION OF SIT®_AND GEOLOGY: (cont'd.) ...

The general area of the site is part of the Essex Clay
Plain which is a glacial deposit consisting of a clayey till

underisin at a considersble depth by Paleozoic bedrock.

The
relatively soft nature of the Paleozoic sediments, which are
believed to be the parent material of the till, may explain the
general lack of gravel size and larger particles in the ctiherwise

till-1like deposite.
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test vere carried out at the site using conventiornal

driiling equipment adapted for soll sampling purposes. A driving:

energy of 3%0 f{.-1bs. per blow was used for the dynamic cone

penstration rest.

Wherever possible, In cohesive materials, 2-inch I.D

*

Shelby tube samples were obtained by pushing the tubes

soil manually. Otherwise, samples were obtained using a 2-inch

C.D. split-spoon sampler driven according to the specifications
¢f the Standard Peneiration Test. 1In addition, in-situ v

were conducted in the field to determine the shear stren
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cohesive materials.

Samples were visually examined and identified

fielé and subsequently, in the laboratory. Laboratory te

3Ls ware
cunducted on selected representative samples to determine, where

applicable:

contid. /3 ...
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3. FIELD_AND LABORATORY WORK: (cont'd.) ...

1) Atterberg Limits

2} Bulk Density

3) Grain-Size Distribution
L} Natural Moisture Content

) Undrained Shear Strength

Results of the laboratory and field test results,
together with the location and elevation of the boreholes, are

presented in Appendix I of this report.

L. EUMMARIZED SUBSOIL _CORDITIONS:

Subscil at the site consists mainly of a deposit cf
silty clay to clayey silt (Till). The upper grey-brown crust
was found to be in 8 stiff to hard preconsolidated state.
Beneath the upper crust (i.e., about elevation 588'; and extending
to the full depth of the exploration, the deposit is firm to stiff
an§ grey in coleour. At about elevation 583' the deposit is broken

by @ 3-to b-foot thick layer of sandy silt.

5. WATER LEVELS:

Water levels in the borehcles were not obtained during
the investigation, due to the impermeable nature of the subscil:
however, it may be assumed that the water table would be close to

the level of the Puce River which was about elevation 594.5%,

cont'd. /4 ...
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- 6. DISCUSSION AND RECOMMENDATIONS:

The upper stiff clay crust is suitable for spread
footing type foundations, In order to provide for scour from
the river, the footings should be below the river-bed level.
The existing‘bridgé is founded on spread footings at elevation
590.5' which is about 3 to 4 feet below the river-bed level.

The extension toc the bridge can similarly be founded
on spread foollngs at elevation 590.5' with an allowable bearing
pressure of 2 t.s.f. Provision should be made for differential
settlement between the existing bridge and the proposed extensions.

For all practical purposes, the subsoil can be con-
sidered as relatively impervious, hence dewatering of the excava-
tions should present no special problems. However, a working siab
should be cast at the footing elevation to prevent softening of

the clay materisis.

No stability problems are anticipated for ezbankments

provided that standard 2 to 1 side slopes are used.

7. SUMMARY:
The results of a foundation investigation for the

extension of the Puce River bridge on Highway 401 are presented

in this report,

The subsoil at the site consists of a deep deposit of

silty clay to clayey silt with some sand and traces of gravel

{glacial till). The upper crust is suitable for the use of spread

footings. An allowable bearing pressure of 2 t.s.f. can be applied

at elevation 590.9°7,

cont'd. /5 ...
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7. SUMMARY: ({comt'd.) ...
Scome differential settlement between the existing
bridge and the extension can be expected. Provision should be ’

made to accommodate this settlement.

There should be no stability problems for the embankment

for standard 2 to 1 side slopes.

No dewatering problems are anticipated.

g. %ESCELLAHEQUS:
- The field investigation was carried cut in July 19&5.
The eguipment was owned and operated by Master Soil Investigation
Limited, under the supervision of Mr. L., Palmer, Project Foundation
Engineer, who subseguently prepared this report.
The entire project was under the general supervision of

¥Mr. M. Devata, Senior Foundation Engineer, who alsoc reviewed

this report.

August 1965
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ABBREVIATIONS USED iN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE "N’ - TrI NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOOR SAMPLER

12 IRCHES INTO THE SUBSOIL,

DYNAMIC PENETRATION RESISTANCE : - THE

To

THE END OF DRWL RODS,

THE CONSISTENCY OF COMESIVE SOMS AND THE RELATIVE

N THE FOLLDWING VERRKS : -

CONSISTENCY

VERY SOFT
SOFT

FiRW
STIFF
YERY STIFF
HARD

3.5
WS
s.B
AS
cs

ST

INCHES INTT THE SUBSOIL,

DESCRIPTION OF SOIL

¢ LB./SQC FT

o - 2 T - 250
2 - = 280 ~ 500
4 - 8 30C¢ - 1000
g - 5 1000 - 2000
B - 30 2000 - 2000
> 3¢ > 2G0T

TYPE OF SAMPLE

SPLIT SPOON T.

T W
WASHED SAMPLE TR
SCRAPER BUTKET SAMPLE as.
AUGER SAMPLE F3
CHUNK SAMPLE RC

SLOTTED TUBE SAMPLE

NUMBER OF BLOWS REQIRED TO ADVANCE A 2 INCH

DRIVEN BY WEANS OF A 1470 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

60 DEGREE CONE, FITTED

THE DRIVING ENERGY BEING 350 FCOT POUNDS PER BLOW.

DENS!TY OR DENSENESS OF COHESIORLESS SO0iLS ARE DESCRIBED

DENSERESS ‘N BLOWS / FT.
VERY LOOSE o -4
LOOSE 4 - 10
COMPACT io - 3¢
DENSE 30 - 50
VERY DENSE > 50

THINWALL OPEN
THINWALL FISTON
CESTERBERS SAMPLE
FOIL SAMPLE

ROCK CORE

2 SAMPLE ADVANCED HYDRAULICALLY

B SAMPLE ADVANCED MARUVALLY

SQOIL TESTS
UNCONFINED COMPRESSION LV
UNDRAINED TRIAXIAL Fv.
CONSCLIDATED UNDRAINED TRIAXIAL c
DRAIRED TRIAXIAL s

LABORATORY VANE
FIELD VANE
CONSOLIDATION
SENSITIVITY
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ABBREVIATIONS USED IN THIS REPORT

SO 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 SUBNERGED SOIL

a k3
SPECIFIC GRAVITY OF SOLID PARTICLES G = =
-

VOIR RATIO

POROSITY

WATER CONTENT
JEGREE OF SATURATION
LIQUID LT

PLASTIC LiMaT
PLASTICITY INDEX
SHAINKAGE LymiT

W W
LIRUADITY INDEX « e B

®

CONSISTENCY INDEX = —"—'Lr_l"_
»
WOIO RATIO 1§ LOGSEST STATE

VOI? RATIS IN DENSEST STATE
DENSITY NDEX » SmEz €

€mox ~ €min
RELATIVE DENSITY D, 1S ALSO uSED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF Fiow
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE =

~Ae
(1+e} Ao
COEFFICIENT OF CONSOUIDATION

COMPRESSION INDEX » rff?
°

TME FACTOR = -% { d, DRAINAGE PaTH )

BEGREE OF CONSCLIDATION
SHEAR STREMGTM
EFFECTIVE COHESION
INTERCEST IN TERMS OF
EFFECTIVE STRESS

T=¢ + o ton ¢

EFFECTIVE ANSLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

tit TERMS OF
TOTAL STRESS

Ti*Cy+ T ton ¢

COEFFICIENT OF : RICTION
SENSITIVITY

GENERAL
T = 31418
e BASE OF NATURAL LOGARITHMS Z-7183
log, 2 or Ing NATURAL LOGARITHM OF ¢

fogea or log @

e

MR E W

[ =4

-

SR O MmN »oa

Z O w

o

LOGARITHMK OF ¢ TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

veLume

WEISHKT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (@ 1S ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { j IS ALSO usEp)

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 TO NORMAL STRESS
O WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF TOUNDATION
LENGYH ™ - JNDATION
DEPTH ¢ DUNDATION BENEATH GROUND

DIMENT . .NLESS COEFFICIENT USED WITH A SUFFIX- APPLYING
TO SPECIFIC GRAWVITY. DEPTH AND COHESION ETC. IN- THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL MEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL



DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM

. KoY. Lo, From: ZBridge Division,
Supervising Foundation Engineer, Downsview, Ontario.
Room 107, Lab. Zuilding.

Darte: June 17, 1665,

-

QOur FiLe Rer. In REPLY TO

SusiecT: W.P. 693-6&
Site 5-83
Puce River sSr. Widening
dighway # 201 District # 1.

We are sending to you dvrawab“ TwWe pfinus of Bridge
Site Plan u—4355— on which we have marked in red the
proposed location of the w1den;n» of tie above structure,

fhe bridge site is readily accessible. It is 8.6
miles east of Highway #398. iic problems are anticipated
regarding the accomodation,

Please malte the necessary arrangement for foundation
investigation. We will be pleased %o have your report in
cue course,

,f/%a?/

NZ /&t H. Zoltay,
C.Ce S. HeCowmbile for &. Scolt,
G. Scott Regicnal Zridge Loecation Enginser,

N.D., Swmith
W. Kinnear
R. Fitzgibbon

N ,g)/ v = delg ceedad pn v.5ee




Hr. G. Seott, Poundation Section,

Beglonal Bridge Location Engr., Katerials & Testing Div.,
Bridge Division, Boom 107, Lab. Bldg.
Attn: ¥r, N. Zoltay January 27, 19566

Your Memo -- Jan, 21/46

W.P. &93-64, Site 5-33,
Puce River Bridge Widesning,
Hwy, 401 - District 1 {Chatham).

Sy

We have reviewed the Preliminary Drawing
for the above mentioned structure.
The foundation design appears to comply with

recsmmen&aticns'ccntaineaﬁin our foundation report,

; G N At
D/ KdeR ¥+ Devata, ",~
‘ SENIOR FOURDATION EXNGR.
oo Foundsations Office Pors e =
Geri. Piles A, G. Stasrmac,

PRINCIPAL FPOUNDATION ENGR.



DEFARTMENT OF HIGHWAYS ONTARIG
MEMORANDUM

.,

as MI‘. A‘ Steriﬁa(‘., FRBM: Brid 2 Division
Principal Foundation Engineer, Downgview, ontario.

Room 107, Lab. Bldg.

Dare: January 21, 1966. A
Dur FiLe Rer.

In mePLY TO

Susuzen: W,P. 693-04, Site 6-83,
Puce River Bridge Widening,
Hay. 401 - Dist. 1.

We are sending to you herewith one print of Preliminary
Plan D 58139-P of the above structure.

Would you please let us have your written comments.

. 4
i
Z

[ s
i

SV ¥
v

NZ/sp N. Zoltay,

Encl. for G. Scott,

¢cc. S. McCombie Regional Bridge Location Engineer,

G. Scott



-

p)
3

o




DEFARTMENT OF HIGNWAYS mrmg

MEMORANDUM G5~ F;,% :

5 | —G93 —6t
| ooy, Frow:  Bridge Diviston, W/ 673 =6%

Supervising Foundation Bngineer, Downsview, Ontario.
Recm 107, Lab. Bullding.

Darz:  June 17, 1965,

G Fiie Rer. In rERLY TO

Mﬁ?: ﬁg?e @3"5&
Site &6-83
Puce River Br, Widening
i 401 District # 1,

We are sending to you herewith two prints of Bridge
Site Pian E-4355-1 on which We have merked in red the
Propoged location of the widening of tne above structure.

The bridge site is readily sccessitle, It ig 8.6

miles east of Highway #98. Mo problems ave articipated
regarding the accommodation.

Please malke the necesslry arrangement for foundaiion
investigavion., ¥We will be plesased to nave your report in

O due course,
/ ) &
s
# 6-;,)/ .
NZ/%p N. Zoltay,
C.C. S. McCombie for G. Scott,
G. SBcott Regional Bridge Location Engineer,
K.D, Smith

W. Kinnear
H. Pitzgibbon

Al s : L
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SECTION

SCALE
0 1

REF. NO. E-4355-1

| CO. OF i ESSEX
§ U
TWP. OF B MAIDSﬂTONE
—()-
- 70
Pleasoit
Park
KEY PLAN
SCALE IN MILES
~ 1 0-5 0 1 2
LEGEND
Bore Hole

Cone Penetration Hole

Bore & Cone Penetrotion Hole

e &o-8

Water Levels established at time
of field investigation.

NO. |ELEVATION | STATION OFFSET
i 602-8 204432 76" LT,
2 601-0 204+82 | 81T

- NOTE -

The boundaries between sail strata have been established only at
Bore Hole locations: Between Bore Holes the boundaries are assumed
from geolegical evidence and may be subject to considerabie error.

REVISIONS

pate | a8y DESCRIPTION

DEPARTMENT OF HIGHWAYS - ONTARIO
KATERIALS & TESTING DIVISION — FOUNDATION SECTION

PUCE RIVER

KING'S HIGHWAY NoO. 401 DIST.NO__1
CO.__ESSEX

TWP__MAIDSTONE LOT__18 CON.___ V

BORE HOLE LOCATIONS & SOIL STRATA

suamo. .p. |cueckeo bl we no.  693- 64 M.8T. DRAWING KO-

DRAWN S.0. |CHECKEDG/4Z | JOB NO. 65-F - 76 65-F-76 A

DATE 18 AUG. 1965 SITE NO. BRIDGE DRLWING»NO_

APPROVED WMPM O, -
R T,
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