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INTRODUCTION

This report presents an appraisal of the foundation
conditions at the site of a proposed <rossing over the south
branch of the Little Cestor River, betseen Concessicns 8 and 9
in the Township of Russell, Russell County, Ontaric. The

ppraisal and report were requested by the Russell Township

m

Council.

LOCATION OF THE BITE
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" the crossing is about two miles south

of County Road 3 near Embrun, Russell County, Ontarioc. A
drawing showing the general dimensions of the site and a profile
along the centre line of the Concession Road at the site is

included as Figure 1 in the appendix.
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4.1 Boring Program

Borehole Nos. 1 and 2 were made to the full depth of
the deposit and ended in bedrock., The thickness of the overburden
at the location of the boreholes is approximately 48 feet. Standard
split spoon penetration tests were made every 5 feet in borehole
No. 1 and jar samples were taken. In berehole No. 2, two inch
Shelby tube samples were taken every 5 feet in the clay and 5 feet
of rock core was taken in the underlying shale and limestone.

Field vene tests were taken in the clay to determine its undisturbed
and remoulded undrained shear strengths.

In boreholes Nos. 3 and %, wvhich were made in the stream
deita, field vane tests were made to depths of 8 feet below the
surface.

The locations of the boreholes and their surface elevations

are shown on the plan, figure 1.

4.2 Results of the Field Investigation

The properties of the clay deposit underlying the site
were found to be uniform in the horizontal direction once the fill
behind the existing bridge had been penetrated.

The borings which were made away from the existing approach

£ill on the original ground surface indicated about 3 feet of

(¥

essication below the organic topsoil.

411 samples of the clay taken below fill and dessicated

foned

ayers were found to be very soft to soft in consistency and high

e

vater contents and low shear strengths were indicated. The field
vane apparatus provided values of undisturbed undrained shear
strengths varying between 500 and 1700 pounds per square foot in
the weathered clay, and between 300 and 500 pounds per sguare foot
in the underlying soft clay. In the soft clay, disturbed undrained

shear tests led to sensitivities in the order of 3.
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The bottom 23 feet of the deposit consists of soft
clay with some sand and small pieces of shale. Bedrock was

encountered at a depth of about L8 feet and was composed of a
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A detailed description of the soils encountered at the

site is given in the borehole logs in the appendix to this report.

%.3 Ground Water

o~

At the tims of the field investigation the ground water
level in the boreholes was about € feet below the surface.

Since the ground water level is at the surface durin

>3
bl
the spring season, this Jevel is assumed to ecist when calculation
involving shear strength are mage.

\n

s
£ the soft clay variez from
than the liguid limit of the

indicated which generally

Unconfined compression tests were made in the laboratory

£

to verify the undrained shear strength values found from the field

+

anging to very sound, fine grained limestone

.
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SUMMARY OF FOUNDATION CONDITIONS

The foundation conditions at the crossing site are not

good. The limiting factor in the design and constructien of any
structure over the Little Castor River at this location is the

low shear strength of the soil., Thus the sgtability of any slopes
around and approaching any such structure must be analyzed.

The slope stability analyses which were done indicated
that the highest bank which ceuld stand with a side slope of

2:x and a safety factor of 1.3 is 13 feet high. In order to
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required,
The safety factor of 1.3 is that which is in current

use by the Department of Highways of Ontaric for structures on majo

4.

structu

re
will he a factor in design.

D.H.G. can be tolerated in the interests of economyictherwise, the

Several alternatives are presented in the next section.

Cost studies of these alternatives should be made so that a reasonable

balance between cost and calculated safety can be reached.

at this

available.
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If the stream is diverted to a position as shown on the
site plan as "Alternate No. 1" then a fill of 17 feet will be
required at the location of the old stream bed. This £ill will be
placed directly on the soft clay layer and the settlement which can
be anticipated here is in the order of 18 inches most of which will

a period of about 10 vears. This estimate is based on
the NRC techrnigue for the calculation of settlements in the Leda
elay. If the standard technique is used the estimate of settlement
becomes asbout 2 feet 8 inches. The NRC approach is probably mcre

reliable since it is based on extensive research and field experience

The settlement of the culvert itself will be small since
the loads on the clay will in fact be less at the culvert location

after construction than before, and any movement of the culvert will

be due to drag from settlement of the fill over the old stream bed

of the low shear strength of the soft clay the
the side slopes of the fill must be analyzed. There
lternate configurations which are possible. The cost

a
of each of these alternatives increases with its safety.
5%
a) 2:1 side slopes.{fig.9). The minimum factor of
afety against shear failure for this case is

s g
0.97 as found from a slope stability analysis.
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The foundation for the bridge piers should be
supported by minimum displacement piles such as steel H piles.

&
94 3

The piles will be end bearing on sound limestone below the soft

Pore pressures resulting from pile driving should be
measured and an effective stress stability analysis made to evaluate
1,

ability of the side slopes before any appreciable amount of

eeper than 2 horizontal to 1 vertical for a safety factor of
1.25 to be raintained. Larger safety factors can be attained by

+ or by using bern construction.

-

Because of the nature of the clay, care must be taken

to prevent excessive disturbance during construction. If, during
excavation, the clay is found to be more sensitive than has been found
by this investigation, special procedures will have to be used. If



~13~

should be carried 1 foot

¢ for the structure, with the last foot
sand cushion should be placed

such sensitivity is found, excavation

more than required
excavated by hand, and a 1 foot

in the overocxcavated portion.

= T
,)f_fg RV )

Dr. E. B. Fletcher, P.Eng.

P. A. McNeely, P.Fng., D.I.
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To. Mr. K. L, Kleinsteiber," ‘ From: roundation Sectiong - :
Municipal Bridge Liaison Epgr., Materials & Testing Off
Bridge Office, , : ‘*Room 10?, Lab, Bldg. :
Admin, Bldg. : ,

MEMORAN@UM "

ATveEnTiON: ' Dare: December 19, 1968
Our FiLe Rer: In mEPLY TO
SusacT: Little Castor River Crossing

Twp. Road Between Conc, 8 & 9
At Lct 3, Hussell Townshin

We have revzewed the Heport on Faumdatian Gonditioqs
for the above mentioned site, nrenared and Gubmitted by the
Consultart, MeNeely and Lecomnte, and the letter of Ebvember 1
1968 by the Comsultant to Mr. L, M, anerett, District nunici
Zngineer, regarding the same svbjeﬁi Below please fiﬁq our
comments: ‘

The Consultart has investlgated two basic‘altefﬁatiVQS'i‘
for this site, one being twin culverts, and the other being a
100-ft, long bridge. : :

A numbser of stability analyses were carried'eut to_c,
determine the factors of safety for warious fill con?imuratians.¥

In the above mentioned letter the Consultant ﬁresents \
the preliminary cost estimates, giving a figure of %43,690 OG fcr
the twin culverts, and $70,000,00 for the orldge.

From this presentation it would appear thal bhe tw1n -
culverts have a distinct sdvantage over the bridge. ﬁcwever, in,~
his further presentation the Consultant points out that the ©
factor of safety for the twin culverts scheme is only l 95 as
compared with 1.3 for the bridge schenme,

We feel that such a direct comparison is ﬂ0t~fai:;an
does not present the true picture, i

It is our approach to aim for a factor of safety af
about 1,2 to l.3 when analyzing~embanxment stabilities, It éces
not matter whether there is a bridge or a culv rt, becaase .
pragtically zlways, the possible failure is a Laﬁlure in th& sa
soil, and this wculd affect any structure., :

There is naturally a certain flexibiliﬁy in chaesing
appropriate factor of safety. A number of Tachors influsnce |
choice., These are: the lmportance cf the structur , conseg




E&Er, :i, Ly Kleingéiber,W
Municipal Bridge Lialsan wﬂgr ;
Brideze Office, et 2 e e e ;
Admin, 2ldg, R - December 19

resulting from a vossible foiiure, means and costs of repair.
polilitical impli catieas, ete., For the different alternativas
sidersd for the same crossing, the most important factors are
usually the same and, coaseq&ently,"he same  factor of safety
should anply. : :

We would like to menticn nhaugﬁ, that Qometimes a car
three-dimensional analysis of thn e vroblem discloses that certai
failures are most unlikely to occur because of the changing
geometry in the direction of the third dimension. This nroble
is encountered often when lateral stabllit;es of fiils are
analyzed, which cross ravines with $teen side SlOUGb.« The ana
of the deepest cross-section is cert&lnly not - renresenua ive for
the entire embankment, since a section as high as that may only
be 20 ft, wide., A fallure of a slice 20 £t, wide within a. lawg
embankment, 1s not wvery likely to oceur. , ;

It is sugeested that the ﬂonsuxtant rﬂview his éesign
in the light of the above mentioned,

AGS/HdeF
PRINCIPAL 7 HQAT IQN Ns,, znm

P,S, ~=- Consultant's revort returned herewith.

gco: Foundations Files
Gen, Piles
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would nob acce

either alterna?

eta, to the Ei
letter a: '




- Little C
 Twp, Roac

the large diffe:;




Pepe 2 ¥r, L, M. Peverett, B.Ene,

would not accept a factor of safety less than 1 3 zer
either alternative,

Zould you please forward our plans, profile
etc, to the Bridse Office together with a copy of this
letver and we will await their comments before carrying
out additional work. o

Yours wvery truly,
o Py

}‘Mﬁwo /é_,WwI (¢

E

Jacques Lecompte, F,Eng

JLfece
c.c, Corporation of Russell
Townshinp,
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