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TO: MI‘. Bc R- DaVi.S ¥ -
Sridge Engineer, Materials & Testing Office,.‘
Bridge Office,

Admin, Bldg.

ATTENTION:

QOua Fie Rer.

DEPARTMENT OF HIGHWAYS UNTA!iﬁ )

.. MEMORANDUM

Frowm: Founda*ion Sectlon,

Room 107, Lab. Bldg.

Mr, S, McCombie Dare: November 1%m

“0%“} ’x e '3

In resLy TD

SusuzcT:

Re: FOUNDATION INVE3STIGATION REPORT -
By: William Trow Associates Ltd,
Proposed Relocation of Bridge -

Hwy. 662, Rev'n. Line and Spanish River
W.P, 86~ 68w92 -~ District 17 (Sudbury)

Attached please find the above mentioned report
prepa;2d and submitted by the Consultant, W, A, Trow
Assocliates Ltd.

We have reviewed the report and feel that 1t

contains sufficient iuformation for you to proceed with the
design. '

Should you wish to discuss the report, or any part
thereof, please feel free to call on this Office,

AGS/MdeF A, G. Stermsc "
At tach, PRINCIPAL FOUNDATION ENGINEER

cc: Mesers., B. R. Davis (2)
H., A. Tregaskes
D, W, Farren

H., McArthur

T. A, Sharpe

J. C. FeAllister
Z, R, Saint

B. A, Singh

Foundations Fi&eé
Gen, Files #f




90 Milvan Drive RFsggs - wem TN
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749-1290

Project: J 5499/T 371 Soil Mechanics |

Consultants

W. A. Trow
MSc. MEIC. P. Eng.

N
c roster Associates Ltd.

PhD. MEIC. P. Eng.

November 10th, 196S.

Mr. A. Rutka, P.Eng.,

Materials and Testing Engineer,

Department of Highways of Ontario,
Materials and Testing Division,

MacDonald Cartier Freeway and Keele Street,
Downsview, Ontario.

Attention: Mr. A.G. Stermac, P.Eng.
Principal Foundation Engineer

Foundation Investigation
Proposed Relocation of Bridge
Hwy. 662, Rev'n North Line and Spanish River
Project WP 86-68-02

Dear Sirs,

Enclosed herewith is our report on foundation conditions at

this river crossing.

The site is underlain by great depths of soft varved clay.
The most practical foundation solution, in our opinion, is to support
the abutments on friction timber piles. The estimated working capacity

of a 40 ft. long timber pile of 1 ft. average diameter is 15 tons.

If you have any queries concerning the information contained
in this report, we shall be pleased to discuss them with you.
Yours very truly,

WILLIAM TROW ASSOCIATES LIMITED

I ‘77114»0»
WAT/ec W.A. Trow, P.Eng.
Enc.
Dist: Dept. of Highways of Ontario (11)
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FOUNDATION INVESTIGATION
PROPOSED RELOCATION OF BRIDGE
HWY. 662, REV'N NORTH LINE AND SPANISH RIVER
PROJECT WP 86-68-02

SUMMARY

Deep borings for the above bridge indicated that the site
is underlain by a thick deposit of soft to firm varved clay which
continues with only minor variation to a depth of 147 ft. where re-
fusal on assumed bedrock is encountered. Since the clay is too weak
for economic footing design and since bedrock is at such great depth,
the only practical means for supporting the bridge abutments is by
means of timber piles. The estimated working capacity of a 40 ft. long
12 inch diameter timber pile is 15 tons. It is recommended that the
approach embankments be kept as low as possible and preferably at or

below E1. 684 ft. to keep settlements within reasonable limits.
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PROJECT

It is prdbosed to replace the existing simple steel truss
bridge spanning this tributary of the Spanish River by a slightly skewed
bridge located on a realignment of Hwy. 662 located about 50 ft. up-
stream. Consideration is also being given to the raising of road

grade to E1. 689.5 ft. or about 10 ft. above present levels.

 SITE

This bridge is located just upstream of the location where
this tributary empties into the Spanish River. River flow is in a
northerly direction and it was very sluggish at the time of the field-
work. The water ]evéi in the Spanish River is controlled by a dam
located about 1/4 mile downstream. The water reaches a maximum depth
of about 12 ft. at this }ocation. The terrain in this area is flat
and poorly drained, a situation resulting from the fact that the land
was covered by a large glacial lake after the Wisconsin ice retreated
about 9500 years ago. The tributary creek drains a swampy area to the

south.

FIELDWORK AND SOIL

Two deep borings in excess of 120 ft. were made at the bridge
site and one additional shallow boring was made along each approach to

the bridge. The locations of the holes, and the interpreted subsoil
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stratigraphy, are shown on the enclosed drawing. It is seen that the
predominating soil, down to refusal at 147 ft. depth, is a soft to firm
varved clay of medium plasticity. The undrained shear strength of this
soil within the first 50 ft. of depth increases gradually from about

420 psf, 15 ft. below river level, to 650 psf, 46 ft. below river level.

FOUNDATIONS

In view of the weak condition of the varved clay, the problems
associated with working below river level, and the great depth to bed-
rock, the most practical means for supporting the abutments of the
bridge is timber piles. The estimated working capacity of a timber pile
of 1 ft. average diameter and driven 40 ft. into clay is 15 tdns. This
capacity incorporates a factor of safety of two assuming that the soil
strength soon returns to its present values, which is the usual experience
with timber piles in soft clay. In order to minimize the possibility
of an overlapping of the loads of adjacent piles, it is suggested that
they be driven in three rows with the two outside rows battered as
indicated in the sketch below. The batter piles will also serve to
carry the earth pressure and traffic forces exerted on the abutments.
It is recommended that a pile load test be made to confirm the working

capacity of 15 tons.

o o o o o] (o] o o Q

o] ° o ° o o o (o} lo]

(o} o) (o} o ° o] o] o o
§ ~36 —
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In order to obtain a firm base and provide a form for the
pile cap and at the same time obtain some scour protection, it is
suggested that the abutment locations be covered by about 2 ft. of
class B pit-run gravel after the piles have been driven and that
]jght sheeting be driven around the abutment to a depth of about 12 ft.

below river bed level,

EMBANKMENTS

The preliminary plans for this project indicate a road grade
to approximate E1. 689.5 ft. Tﬁis is about 9 ft. above ground Jevel
along the approaches to the bridge and about 17 ft. above river bed

level at the abutments.

Embankment failure at this site may be anticipated when the
pressure of the fill approaches about 2500 psf, i.e. approximately
5 times the undrained shear strength of the clay. This pressure is
equivalent to a fill height of about 19 ft. In addition, considerabie
settiement can be anticipated because of the very compressible nature
and great depth of the clay. Even if the surcharge pressure is kept
to about 1500 psf adjacent to the bridge, the equivalent fill to
El. 687 ft. approximately, the settlement due to consolidation of the
first 40 ft. of soil will be appreciable. This estimated movement

is computed approximately from the following expression.
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S = Mv Ap ah = 6 inches very approximately
where: Mv = ,019 square feet per kip is the approximate

average modulus of compressibility within
the pressure range applicable

ap = 0.7 ksf is the approximate average embankment
pressure added in the first 40 ft. of soil
adjacent to the abutments

ah = 40 ft.

Although the actual settlement will probably be somewhat
less than this and since the pile-supported bridge will also tend to
move down under the infiuence of the fill load, thereby minimizing
differential settiement between the bridge and the fill, it is re-
commended that a lower road grade be considered and preferably a level
close to the existing highway grade. A lower road grade will, or course,
eliminate any possibility of embankment instability and it will

reduce the magnitude of the fill pressure on the abutments.

WILLIAM TROW ASSCCIATES LIMITED

™ —
2T e

WAT/ec o W.A. Trow, P.Eng.
Enc.
Dist: Mr. A. Rutka, P.Eng.,

Materials and Testing Engineer,

Department of Highways of Ontario,

Materials and Testing Division,

MacDonald Cartier Freeway and Keele Street,

Downsview, Ontario.

Attn: Mr. A.G. Stermac, P.Eng.

Principal Foundation Engineer
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PROJ. 5L99/'f'-3"1

DWG. N2 _

WILLIAM TROW ASSOCIATES LIMITED
CONSOLIDATION TEST RESULTS

(Percent)

[T AP IIOE (Y S DT SRS A TR TS SHIRTSE SRR ISR SIS

STRAIN

e

o1 T 10 100 100.0
PRESSURE  (KSF)

0 1/7V10
Borehole N2 1/Z-2° Sample Description

43
Depth ,ft 1 to 3 ksf = ,013 sq. ft./kip.
Moisture Content _22__ % ‘
* Liquid Limit A My A strain
. o 26 A pressure
Plostic Limit __ < _ %




PROJ. 7 5%99/7-371

DWG. N© _5 :

WILLIAM TROW ASSOCIATES LIMITED
CONSOLIDATION TEST RESULTS

oo e

{

(Percent)

STRAIN

PRESSURE  (KSF)
Borehole N2 _1/7%%

Sample Description

1
Depth — f 0.5 to 1,5 ksf = ,025 sq. ft./kip
Moisture Centent _*2___ % '
Liquid Limit 3¢ My B strein

O/o
i A pressure

Plestic Limit __%2 % '
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