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DEPARTMENT DF HIOKWAYS ONTARIO
MEMOGRANDUM
To: Mr. A. M, Toye, Fram: Foundation Section,
Bridpe Enpineer, Materials & Testing Div.,
Bridge Division. Room 107, Lab. Bldg.
Attention: Mr, S. McCombie Dave:  August 27, 1964
Qur Fice Rer. IN REPLY TO . B
SuadscT:
FOUNDATION INVESTIGATION REPORT
For
Prop. New Underpass of Township Rd. Y,
(Merwin Lane) & Hwy. #401, Line 'BY, -

County of Grenville, Townshin of

Augusta, Concession I, Lots 6 & 7,
District #8

W,J, 64~F-58 - W.P, 195-59

Attached, we are forwarding to you, our detailed
foundatioh Investigation on the subsoil conditions existing
at the above structure site.

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

do not hesitate to contact our Office.

- ’< :z;‘c’ Vi Lol L ::__)
LGE/MdeF A. G. Stermac,
Mttach, PRINCIPAL FOUKDATION ENGINEER
ce: Messrs, A, M, Toye (2) .
. A, Tregaskes
. D. McMillan
Ford
. A, Cash
J. E, Gruspier
. Watt

[ R RerRer;

=

Foundation Section
Gen. Files #



TABLE OF CONTENTS

INTRODUCTION.
DESCRIPTION OF SITE,
FIELD AND LABORATCORY WORK,

SUBSOIL CONDITIONS:

4.1) General,.

4,2) Compact Hwy. Fill.
4,3) Limestone Bedrock.

GROUND WATER CONDITIONS.
DISCUSSION AND RECOMMENDATIONS.
SUMMARY.

MISCELLANEOQUS.

-y




/]

o

FOUNDATION INVESTIGATION REPORT

For

Prop. New Underpass of Township R4.

(Merwin Lane) & Hwy. #401, Line 'B',

County of Grenville, Township of

Augusta, Concession 1, Lots 6 & 7,
District #8

W.J, 64-F-58 - W.P. 199-59

1. INTRODUCTION:

A request to carry out a foundation investigation at
the existing crossing of Township Rd. (Merwin Lane) and Hwy. #401,
Line 'B', was received from the Regional Bridge Location Engineer,
Mr. A. P, Watt, dated July 3, 196k.

It is pruposed to erect a new bridge to carry the Township
Rd. (Merwin Lane) over Hwy. #401. The site of the proposed bridee
1s located approx. 0.5 miles sou£h~wast of the Town of Prescott,
County o%'Grenville, Twp. of Augusta. At this location, the chainage
of the Township Rd. (Merwin Lane) is from 13+95 to 16+05, and that
of Hwy. #401 is 818+99.

In order to determine the soil properties and decide on
the type of foundation, an investigation was carried out by this
Section. FResults and the discussion of the field and laboratory
investigations, as well as conclusions and recommendations for the
future design work, are coantained in tﬁe following paragraphs of

this report.

2. DESCRIPTION OF SITE:

The site of the proposed underpass is located approxinately
0.5 miles south-west of the Town of Prescott. The surrounding area

is generally flat terrain.
Physiographically, the site is located in the so-called

Iroquoils Plain.

cont'd., /2 ...
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3. FITLD AUD LABORATORY WORK:

4

n order to obtaln sufficlent information on the tyse ..nd
zroporiies of the subsoll, ten boreholes, and four penetrution tests,
wvere carried out at this site.

Because the bedrock was found very close to the ground

g.vfece, no samples were taken and no laboratory tests performed.

The stratigraphy of the soll at the site was found to be
gaazralily wniform. Soil types encountered during the investigation
are shown on Dwg. No. 64-F-58A, arq briefly described in subsequent
fararTn

1,
o ol g
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L,2) Compart Huy, F11l:

’ .
As can be seen from Dwg. No. 64-F-58A, 3 to L feet of sand

&nd grovel fill was spread over the bedrock to achleve the desired
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4.2) Iimastone Bed-ock:

.

Immediately below the topsoil, on Hwy. fill, is bedrock.
Toe bodrock encountered at the site consists of limestone 35n laye..

«I 2 %o & imcues thick. The upper 8 to 12 inches sre in a locse and
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6. DISCUSSION AND RECOMMENDATIONS :

The investigation has revealed that the bedrock is very
close to the existing surface. It is therefore recommended that
the footings should be placed directly on bedrock. A net allowable
pressure of 10 tons/sq.ft. may be assumed for design purposes, All
loose and weathered bedrock, should be removed prior to placing of
footings. 1If perched abutments are used, they may be supported on
li-piles, driven to bedrock and an allowable load of 50 - 70 T/pile
can be used, depending on the pile section.

No stability problems for the approach fill are
anticipated.

7. SUMMARY:
rA foundation investigation at the site of the proposed
Township Rd. (Merwin Lane) and Hwy. #401, Line 'B', is reported.

Subsoil was found to consist of compact gravel and sand
(Hwy. fill), underlain by limestone bedrock.

An allowable net pressure of 10 tons/sq.ft. is recommended
for footings placed directly on bedrock. If perched abutments are
used, they should be supported on H-piles, driven down to bedrock.

No dewatering problems are anticipated.

No stability problems fer the approach fills are
anticipated.

conth., /& ...
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8. MISCELLANEQUS:

The field work, performed during July 21, 196k,
together with the preparation of this report, was undertaken
by Mr. W. W. Kulmatickas, Project Foundation Engineer. The
investigation was carried out under the general supervision
of Mr. K, G. Selby, Senior Foundation Engineer, who reviewed

this report.

August 1964
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RE3ISTANCE 'N'' - THE NUMBER OF BLOWS REQUIRED TO ADVANCE & STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVEN 8Y MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES,

DYNAMIC PENETRATION RESISTANCE . - THE NUMBER OF 8LOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR UENSENESS OF COHESIONLESS S0ILS ARE DESCRIBED
iN THE FOLLOWING TERMS : -

CONSISTENCY 'N' BLOWS/FT. ¢ LB./SQ FT. DENSENESS ‘N' BLOWS / FT.
VERY SOFY 0 -2 o - 230 VERY LOOSE 0-a
SOFT 2 - 4 250 - 500 LOOSE 4 - 10
FIAM 4 -8 500 - 1000 CoMPACT 10 - 30
STIFF 8 - 15 1000 - 2000 DENSE 30 - 80
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 80
HARG > 30 > 4000

TYPE OF SAMPLE

§.8 SPLIT SPOON T.W.  THINWALL OPEN

w.s WASHED SAMPLE TP THINWALL PISTON
s.B SCRAPER BUCKET SAMPLE 0 s OESTERBERG SAMPLE
AS AUGER SAMPLE Fs FOI. SAMPLE

cs. CHUNK SAMPLE R.C ROCK CORE

S.T SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
P.M, SAMPLE ADVANCED MANUALLY

SOlL TESTS
Qu UNCONFINED COMPRESSION LV LABORATORY VANE
Q UNDRAINED TRIAXIAL FV.  FIELD VANE
Qcu CONSOLIDATED UNDRAINED TRIAXIAL [ CONSOLIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED

IN THIS REPORT

SQIL_PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WE'GHT OF SOLID PARTICLES
URIT WEIGHT OF WATER
UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL
SPECIFIC GRAVITY OF SOLID PARTICLES G+ %:—
VOID RATIO
POROSITY
WATER CONTENT
DEGREE OF SATURATION
LIQUID LIMIT
PLASTIC LisMiT
PLASTICITY INDEX
SHRINKAGE LIMIT
W W

[~
CONSISTENCY INDEX = ivl];vf-

P

VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

LIGUIDITY INDEX «

DENSITY INDEX » Smex 7€,

€ max ~ € min
RELATIVE DENSITY D, 5 ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLUW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

~Be
COEFFICIENT OF VOLUME CHANGE » -
(ivte)ao
COEFFICIENT OF CONSOLIDATION
Ae
COMPRESSION INDEX » ——r=<er—
Algy, O
TIME FACTOR = id'—,t— { d, DRAINAGE PATH }
DEGREE OF CONSOLIDATION
SHEAR STRENSTH
EFFECTIVE COHESION
INTERCERT IN TEAMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS

SHEARING RESISTANCE, [ T;» ¢'+ O ton ¢'
OR FRICTION

APPARENT COHESION
IN TERMS OF

APPARENT ANGLE OF TOTAL STRESS
SHEARING RESISTANCE,
Ty=Cy+ o tan g

OR FRICTION
COEFFICIENT OF FRICTION
SENSITIVITY

E

[}
log, &
loga

mEE<e T

S XOmMeRy ®m a4 Qg =

w

2 O

o

GENERAL

*3-1416
BASE OF NATURAL LOGARITHMS 2:7183

or Ina NATURAL LOGARITHM OF g
OR 10§ @  LOGARITHM OF @ TO BASE i0

TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WE!GHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O (3 ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( jt IS ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )

MODULLS 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 FRICYION

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

ON WALLS
COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATIONM
LENGTH OF FOUNDATION
DEPTH OF FOUNDATICN 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 HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE COF SLOPE TC HORIZONTAL
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UEPARTMENT OF HIGHWAYS ONTARID
MEMORANDUM

. To: Mr. A. G. Stermac, Fram: Bridge Division,
Principel Foundation Engineer, Downsview, Ontario.
Room 107, Lab. Rldg.

Dare: July 3, 1964.

Our FiLe Rer. IN REPLY TO

SusuecT: Y, P, 195-59
County Road Underpass
0.4 WMiles West of Prescott
Hwy. 401 -~ Dist. 8

Would you kindly arranre to have a foundation
investigation conducted at the above location. I
have enclosed one copy of the site plan number
E-4265-1 with the probable footing locations marked
in red.

Bedrock will likely be at or near the surface
in a majority of the holes.

v/fﬁygx~é2£r’//

APW/sp A. P. Watt,
cc. ~.D. Smith Regional Bridge Location Engineer.
R. Fitzgibbon

BRoCK HeTer
o7
’ 2 sl WE ] DI- k- 33;&8/

D Do
/T KESC

Mov- Tve¥ KO -




DEPARTMENT OF HIGHWAYS QONTARIO -

MEMORANDUM

.Tu: Mr. A, G. Stermac, From: Bridge Division,
Principal Fovnddfion Engineer, Downsview, Cntario.
Lab. Bldg., Room 107

Dave: November 18, 1964,
Our Fiee Rer.

IN REPLY TO

Susueer: Y, P, 195-59
Site 16-166
Countv Road Underpass
0.4 Yiles West of Prescott
Hwv. L0l - Dist.

Enclosed please find one cony of the preliminary
nlan D-5557-P1 for the above noted structure.

Would vou kindly review the bridre foundations

Q proposed and inform me if thev are satisfactorwy.
ua%/
Lip
APY/sp A. P. Watt,

Regional Bridse locaticn Engineer.
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