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RE: SOIL INVESTIGATION FOR PROPOSED
BRIDGE RELOCATION, LOTS 5 - 6, CONCESSION 3,
TOWNSHIP OF CULROSS, COUNTY OF BRUCE

gﬂ\ Dear Sir:

The enclosed report presents the results of our scil
investigation at the above location.

We hope the report is satisfactory to you; if you
nave any questions about it please do not hesitate to get in

touch with us.

Thank you for this opportunity of being of service

to you.
Yours very truly,
RACEY, MacCALLUM AND ASSOCIATES LIMITED
Y ﬁr'f?it;::.;ffi;:;gfzzz?”“~~“
Jo J. Schoustra, F.Eng.,
Divisional Soil Engineer
JJIS/KA
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SOIL INVESTIGATION FOR PROPOSED
BRIDGE RELOCATION, LOTS 5 - 6, CONCESSION 3,
TOWNSHIP OF CULROSS, COUNTY OF BRUCE.

INTRODUCTION

The site is located roughly 3 miles N-W of the village of
Belmore. At present the road makes a slight bend where it crosses the
Teeswater River., It is proposed to divert the creek bed some 170 feet
to the Worth at the road crossing, and to construct a new bridge.

FIELD WORK AND RESULTS

The site 1s located on a flat siretch of the road which
1s elevated 6 feet above the river bed, Althcugh the existing profile
shows only 2 feet of water in the river, tne site area showed signs
of having been flooded.

A key plan shewing the general area is presented on Enclosure
Yo, 1. A site pian and cross section is shown on Enclosure No., 2. The
elevations at the borehole lecations are referred to the existing
bridg: deck at El., 100.C ft.

Drilling was carried out using a diamend drill equipped for
soil sampling by meens of thin-walled shelby tubes and of a standard
split spoon sampler. The number of birws of & 140 1h. hammer, falling
a distance of 30 inches, required tc drive the latter s-mpler one foot,
is recorded as the standard penetration resistance. 1t bears en empir-
ically established relationship to the relative density of granular
soils, and hence to the bearing properties. 4djacent to each borehole,
a4 Z-inch diameter cone was driven using the same driving energy as for

he split spoon. This method provides a continuous record of the
subsoil density changes with depth.
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FISLD WORK AND RESULTS . Cont'd

m

The results of the borlrgs are presented on the engineering
data sheets, Enclesures Nos., 3 and 4. A very close agreement exisis
between the conditions at the two holes. The fellowing principal
strata can be distinguished:

8. PFill,; used tc btuild up and maintain the existing road-bed
and berm. It varies from quite coarse at borehole No, 1
to fine (local) silty soil at Hec. 2. It extends from the
surface tc 5 -~ 6 feet,

o’

!

Leose to medium dense sand and silt with some organics,

soeme clay and some gravel. This layer is ssratified and
shows all signs cof being waterlain: it has a relatively
loose ccmpositicen, shows grain size segregation and has

a decomposed crganic content. At borehole No. 1, closest

to tre present river-bed, *this layer extends to El. 78 feet,
t borehole No. 2 it extends tc approx. El. 82 feet,

C. Medium to very dense silty graveily sand., This deposit
has light-trown limes*cne gravei scattered throughout its
matrix, which is typical for the glacial till of the
"Teeswater Drumlins” to te exre“‘fd in this area.
Resistance to drilling ircreased very rapidly in this
layer, and the borehcles wereterm'nated aft-r a pene-
tration c¢f 5 o 7 fee*,

Groundwater at the time cf the berings was slightly above
iver level. Considering the large amount ¢f sncw and the fact that
e srade increases tewards the North, this can be assumed to be 2

nermal conditicn
RECOMTENDATION

"he bottom of the stream at its rresent location is at
Fi. 92,5 ft, ne existing bridge,; althcu gh quite ¢ld, shows no signs
of any scour damage ¢ the connr@te abu*ments, The type of foundation
could not bte establishe i The supersiruciure ‘s nct in a very good

elt, cannoit be atiributed to fcundation move-
Hence it mey be assumed that the proposed
1 rave roughly the same depth as the existing
bridge will have about the same length of free span.

Assuming a minimum depth of scour protection of 4 feet; the
bridge foundations cannot be placed higher than El. 88 feet., This
would be in the relavively loose river depcosits varying from gravel to
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RECOMMEUDATIONS - Cont'd

clayey silt, with an appreciable percentage of organics. Although this
layer would be utilised for relaiively low fcundaticn loads of ; say,
ap tc 1500 psf for spread foctings; there are two reascns why this

would nct be very attractive fer the prepcsed bridge, namelys

o)

. The stratified nature and the pvese 1ce of pure silt make
excavation and dewatering diffizul* and costly. OSeepage
from coarse material would prchtatly make some form of
sheeting necessary. whereas tne silt wculd be disturbed
and liquefied very easily.

n

. The fact that at *he North abuvment the river deposits
do not extend as deep and are denser than those on the
South abutment, could cause differential settlements.

It is suggested; therefore, wo fcund the bridge ocn the under-
lying till, which exhibits a high density and which is known to extend
to bedrock in this area. Exzavation to the 15-20 ft. level would not
be eccnomical, and piles are recommended. h piles would be end-
bearing and could be driven tc apprex. Ele f,ﬂ under the South
abutment, and %o El, 79 _ft. under the North abutment., As end-bearing
piles. *heir capaciiy cculd be specified safely by one of the dynamic
pile-driving formalae, such as +he Hiley formula., For design purposes
the safe bearing capacity for 4:fferent pile types can be taken as
follows:

Suc
7
£

a. Timber piles, 8 inch tip diame*er: 15 tcnse

o Arv other cleosed-end piles 50 tons per sgquare foot of
Sa J P !
p diameter

Tha abcve values can be ats
cve approximate elevatiens. | re tased cn the very high pene-
iration resistance Lo casing, coene and sampler at those levels,
1n view of “he relatively rapid change in density, the p01nf penefra—
+2on into the +ill will be small, hence C
“imber piles

i 7or piles driven tc the

+
+
D
—
£
<
W
—
[
©
2
o
O
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o
O
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an a*ttractive sclutions

Timber piles might nevery 235 be
.ed piles could be used.

neles
If cut c¢ff telcw tne low watermark, untrpa

T4 additicnal fill will be placed to elevate the road grade,
some set*’ement of the river deposits can be expected. Considering

the lcw ay content, such settlements will +yke place as fill placement
proceeds} and hence will net affect the completicn of the road.
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CONCLUSIONS

follow

S3

1.

The results of the investigation may be summarised as

The soil profile can be divided into three principal
layers, namely:
2., 5 - 6 feet of f£ill, varying in dznsity and

grain size.

b. 10 - 15 feet of lcose tc medium dense, fine-grained
stream depesits with clear stratificaticn and with
an appreciable content cf decayed organics. Some
gravel was alsc observed in this layer.

O
°

A light-brown glacial till, from 16 - 20 feet down
to the maximum depth tested. This till is very dense
and contains much gravel.

Groundwater at the time of the borings was 1 - 2 ft.
atove stream level,

Relatively low (1500 psf) footing pressures could be
tolerated in the stream deposit. I* is not recommended
for support of the bridge in view of excavation and
dewatering problems and of possible differential
settlements,

A foundation on piles driven into the till layer is
recommended. Timber piles would be quite suitable.

Yo long-time settiements need be expected under any new
£i11 embankment.
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J. Jo Schoustra; P.Eng.,
Divisional Soil Ergineer,
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Drder No.

Projeci.
Location:

Hole Location:
Hole Elevation and Datum:

S-880/7-3502

Erclosure No. ... 3

RACEY MacCALLUM AND ASSOCIATES LTD.

Foundation Engineering Division

Engineering Data Sheet for Borehole: ]

PROPOSED NEW BRIDGE,
TWwP. OF CURLROSS, CONC. 3,
See Enclosure No. 1

98.40 ft,, existing bridge deck=

LEGEND

Shear Strength {O)
Unconfined compression ®s
Vone test and sensihivity (S +

Penetration Resistance P

Field Supervisor: J.McG.  Prep.: H.X. IOOft.;A: é.p;'c'ffi: -S4
Driller: R.R. Checked: JeJ.S. Date: 19=1-'62, Cosing meeeees
ELEV. DEPTH STRENGTH AND PENETRATION RESISTANCE
SYMBOL DESCRIPTION FEET R ST
Ground Surfaoe P 20 40 60 BLOWS/FT.
"J“’:.. 9804 O
.- b 1 P111 consisting melnly of
o' %.| medium dense sand, gravel . _ 95,7
gs.-| and boulders. o :
,-04. {top 12" frozen)
0 S| Ground water at 2.7 feet) ; _
ez - — 93,4 5 =
Vv |2 e
! ‘3/- : ;i) 88-1
an it
¢y 0. P
RO ’
T4 noge to medium dense, ¢rey :
";fv,."'/, silty sand snd zandy silt :
vy a .
/1’ :?.’: with some gravel, olay and 10 i
/_’_r .| some seams of organic silt, :E‘_a 55-2
o, f/ Stratified. T
- ‘A Inoreasing gravel content s
g,“-{'})’j with depths
34;, ’ .
Ay 15
1A
i ;
el
AWy
et g @
1oy |
LAV - 78,4 | 20
['/‘VI.:/ f’! Medium denge to very demnse, prov-— S5t
H’I .:,'."? brown 3ilty pravelly send with X
R /'! some clay, OGravel and boulders
%%:m,"nm below 22 feeto
%L_; ¥ 5.2 | 25 S5-*
End of borehole at 25,2 feet. Ioc
{
1




c_aan/T
Order No. ....‘:738?/.:._‘.3_5.02 Eoclosure No. ..
RACEY MacCALLUM AND ASSOCIATES LTD.
Foundation Engineering Division
e". ) Engineering Data Sheet for Borehole: 2
Proi LEGEND
roject: PROPOSED NEW BRIDGE, Shear Steength (C1
Location: TWP. OF CURLROSS‘ CONC, 3' Uncontined compression
Hole Location: See Enclosure NO. 1 Vone test and sensitivity (S}
Hole Elevation and Datom: 8,64 ft,,existing bridge deck= Penetration Resutonce (P
Field Supervisor: J.McG, Prep. H.K. IO0.0ft;:éz”éﬁz
Driller: R.R. Checked: JuoJeS,. Date: 22-1-'62, Casing
T
ELEV. DEPTH STRENGTH AND PENETRATION RESISTANCE
SYMBOL DESCRIPTION FEET FEET c P.S.F. .
Ground Surfsce F 20 A0 60 BLOWS/FT.
98.86 0

TSed and organio topsoil
(12" frozen) G.w, T, 96,0

.

Fili, consisting meinly of soft
| clayey silt and sandy silt.
Ground water at 1,8 feet.

IR

4

5 =
! 92,6 i
Loose to medium dense, pgrey
silty clayey sand and clayey
A 8ilt with some fine to medium
gravel and & trace of organic 10

“leilt.

e 1%
Dense ic very denze brown claye

silty sand with pocketls of coarse
sand and gravel
Refusal to¢ casing. 80,1

End of boring at 18.5 feet.

20




