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INTRODUCTION

esveesass Authorization was received on
July 20, 1960, from the Ontario Department of
dlghways, Downsv1ew Avenue, Toronto, to carry out
foundation investigation for Proposed Crossing
C.P.R., Overhead and Grindstone Creek at Waterdown,
Ontario - Hwy, #5, District # - W,P, 272-60., The
proposed structure will replace the existing old
one, It will most likely be a multl-SPan, four
lang cridge,.

' A location plan and profile was nrov1ded
. by the client, Number and location of boreholes ,
were in accordance with the client's regquirements,

The purpose of the investigation is to
determine the subsoil ocondition at the site for
the design of the above mentioned project,

This Report presents the results of our
field 1nvest1gat10n, laboratory testlng and
recommendations,



I, THE SITE

Waterdown is a small village (pop. 1800) about six
miles north of Hamilton, The village is cut into two halves
by a deep valley in which Grindstone Creek is flowing in a
south direction, A% the location of the Overhead, parallel
to the Creek, runs the railwsy line of the C,P.R., on & rock
fill, Several hundred feet north of the bridse is WATERDOWH
SOUTH -~ railway station, {Tor Key Plan see Encl. #1.)

The stream is fast running but it is not too deep.
The side of the railway fill underneath the bridge and the western

Piers are protected against erosion by a concrete retaining
wall,

The valley is an ancient spillway formed gs the Pleistocene
ice melted away. The ares is underlain by siratified grey
shale deposited in the Silurian Age, (Grindstone Creeck most
likely owes its name to this shale deposit.,) :

10 miles west from the site there is a limestone mine,
and this limestone can be found as crushed stone or boulder
Till at the bridge site also, Angular limestone gravel and

cobbles (crushed and broken by the moving ice) can be recog-
6' niged in the subsoil.

At present, there is a 3 span bridge above the valley,
The center span is a steel truss, the end spans steel girders,
the bridge deck is timber., The structure is statically deter-
minate. It is very old, probably 40 years of age., The pier
and abutments may be even older, The whole bridge is in a
very bad condition,

IT. FIZLD WORK

The boreholes and dynamic core peneitration tests
were set out with the help of the location plan. IElevations were
taken using the Zenchmark and marked on the profile: nail in
Maple at Sta. 89 + 42, Tlevation 731,00. (For location of
boreholes and core tests see Encl, #2.)

Wash boring method was used., Casing: Bz, DIx core
was obtained of the bedrock, Samples were taken with a 2¢
diameter split spoon and 2% diasmeter Shelby Tube, Hammer
weightt 140 1lbs, fall 30", Vane tests were carried out with a
2" x 5" vane, 3Both in situ and remolded shear resistance were
measured, where it seemed to be suitable,

E The drilling operations were carried out from July

20 to 26 inclusive, in the following order: Cl - BHl - 02 -
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BH2 - 04 - BH4 - C4A - 03 - C3A - BHS -~ 05,
A dynamic core pernetration test was suggected close

to the western pier, However, this was omitted because of the

rock f£ill and the evidernce of the fact that the pier is found-

ed right on the bedreck. €, met refusal at 22'-3" depth, C4

at 127-10" depth, Both tests were repeated (Cy, ana C,,

respectively) close %o the original spot. The refusals at the
previous, higher levels were due to boulders, The penetration
curves for 03 and'C4 are not shown in this report, ,

Recovery of samples taken with split spoon was gener-—
ally fair toc good, except in cases where the subsoil was too
gravelly, Core recovery was good.,

For detailed information regarding the results of

standard penetration tests, core tests, see Englosures #3 to
6 inclusive,

III. LABORATORY TEST RESULTS
Several split spoon samples were tested in the labor-
atory to determine their Index Properties, Here are the results:
BH: Sa: Elevation: L1% PLA PI% We 01
1 2 713,05 28,4 16,9 11,5 20,0 0,73
5 709,85 37.2 21.7 15.5 30,2 0.45
G 701.85 35,8 20.0 15,38 17.0 1.19
4 6 Ti4.7 23,5 14,3 9.2 19.4 0,45
T Til2.2 30.9 17.5 13.4 15.8 1.13
8 710.2 34,1 19,7 14,4 14,0 1.40
10 701.2 33.1 18,8 14,3 13.0 1,40
In the very stiff, red, damp, medium plastic clay with
traces of silt and shale particles, no Shelby Tube sample could
be obtained, Thus there is no undisturbed sample of this layer
on which consolidation, etc,, test could have been performed.
IV, SUBSURFACE CONDITIONS

The subsoil at the site can be classified as Tollows:

WET, BROWN~GREY, LOOSE SILTY SAND AND GRAVEL FILL occupies the

Tirst 12-14 Tt (to elevations (2l to [24) at BHs #1L and #4,
WET, BROWN-GREY MEDIUM STIFE SILT AND CLAY MIZED WITH GRAVEIS

AND SONME SAND, This is the natural overburden and extends cown

t0 elevation 710 -~ 712, The higher penetration wvalues in
BH #4 are due to the gravel and crushed stone content of the
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layer., In BH #1 between elevation 704 - 710, cobbles and a
i" diameter limestone boulder was encountered. Diamond drilling
through it became necesssary,

RED . DAﬁP MEDIUM ) PLASTIC CLAY, TRACES OF SILT AND SHALE

'] i { ST con51sﬁency. This Till material staris
at ADouT elevatlon 704,0 in BH #1 and about 712.0 in BH #4,
It extends down to the bedrock,

The BEDROCK starts at between elevation 695 ~ 7C0.
It is soft grey shale, horizontally bedded, sloping towards ihe
middle of the valleyg

The subsoil is somewhat different at the two piers,

These are founded directly on the bedrock, After the footings
had been built, they were backfilled with the red fill (for
description see above) and with rockfill above it, But this

also proves the existence (or better, the past existence) of
the red clay fill,

RECOMMENDATIONS

When consideration is given to the type of foundation
to be used for the new bridge, it has to be kepit in mind that
the existing structure will be demolished, VWhnether this in-
cludes the footings of abutments or not, is not known, but the
wingwalls, abutment itself, will definitely be broken down,
This neans that material has to be excavated down to the
bottom of the old footing regardless of type of foundation
that will be built, Most likely the existing bridge abuilnments
are founded on spread footings which rest on the red, very
stiff, medium plastic clay,

The new abutments are recommended to be built on
spread footings on this red, very stiff clay, and the safe bear-
ing pressure is 6000 p,s.f, plus, Assuming that the north
abutment is founded at elevation 712, and the south abutment
at elevation 704, the settlements will be in the order of
2" and 1" respectively,

As an alternative, short point bearing piles may
also be used, their tips reaching the bedrock, In this case,
the settlements are negligible,

The piers should be founded directly on the shale
bedrock, They will not settle noticeably. Safe bearing
pressure on the soft shale is 10,000 p.s.f.



lefprentlal settlements between plers and abut-
- ments will be the above values,

Scour protection is recommended in the creekbed
and at the pier and abutment on the south side, Dewatering
w111 be no problem. ‘
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HU&“s‘q"n h7~36k33 88 ‘Eg?ink'ron Ave. _Easf -

DOMINION SOIL ENVEST!GNEON HB@

SOIL MECHANICS ¢ FOUNDATION ENGINEERING

TORONTO 12, ONTARIO

AUCTIST 3 &
Date .. . :”S’ké"i“‘“;"‘o ‘e %Q}E‘, sepee 196

Our File No: 0 --8 - 1

Your File No: -

™ n g o e ¥ 5 ¥ R & e Re L s m e L
DEPARTMENT OF HIGHWAYS,  ONTARIO ¢ Foundation  Investigation for
MATERTALS ‘ SECTION Proposed Creossing C.P.R. Owverhead
DOWNSVIEY and Grindstone Oreek at Waterdown

Ont, HWY # 5, Districk # 4,

We 232 - 80
Dear 3ir,

TN R :
“ Enclosed are -~ copies of our Report on the SUBSOIL

INVESTIGATION on the above project,

‘ -We thank you for this oyportunity of being of service
t0 you, Please feel free to contact the undersigned should you
~have any questions regarding this Report,

Yours | very truly,

DOMINION SOIL INVISTIGATION LTD,

/~ J
L K {}méma
L. R, Szalatkay, P.Eng7

IRS/s
Encl,
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