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FE: FOURDATION THVAESTIGATION FOR

A CULVERT, AT THE CREDIT RIVER,
HIGHWAY 10 0I083IMNG, APFRUXIMATEYY
25 2PTH OF CALEDDY ,ONTARIN,

Wa kave complebed ocur invastigation of subsoil conditions

at the atove noted site, and our report on the subject is attached
herelo.

For your convenlence, the econclusions of this report are as
followst-

le Haglacting tha organic materisls above EL.1311.5 feet,
the subsell 2t the site consists of uniform coarse grey silt, which
1s separated batweer ¥1.1299.5 and 1292.5 feet by 2 layer of coarse
gravel and boulders, The silt appezars 0 bs in 2 much denser con-
3ition below ¥1,1292 feet, szithough there iz evidence to suggest that
the relative density of the uoper 2111 12 greater than standard pene-
tration itests indicate,

2. The permissible bearing value and recommended footing
depth, depends upon the type of culvert under consideration. A4
reinforeced concrats box culvert would appear to require support on
the ganse gravel and boulder stratum encountered below 51,1299 feet.
The bearing capacity of thie strstum and of the underlying silt, is
guite high for sither a rectangular footing or for short piles, Ex-
cavetion difficultiss in the 2ilt below the river level, should be
anticipated.
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.’ 3. A corrugated steel culvert, founded on the upper
silt, should be possible, provided a bed of well-graded ssnd
and gravel 1s placed in the river before the water level is
lowered., Filter and rip-rap protection at the entrance snd
exist of the eulvert is also recormended, This protection should
te carried sbove maximum anticipated flood level,

We shall be pleased to discuss any sspect of the found-
ation conditions at this gite, in greater detall, if you so
raguire, or if culvert designs other than assumed here are given

consideration. We thank you for this opportunity to be of serviee
to you,. '

Yours very truly,
FAGEY MacCALLUY AHD ASSCCIATES TL.OMITED

W.ATrow,P.5ng.,
Division Soils Engineer,
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FOUNDATION INVESTIGATION FOR A
CULVERT, AT THR CHEDIT RIVER,
HIGHWAY 10 CROSSING, APPROXIMATELY
FOUR MILES NORTH OF CALEDON,ONTARIO.

This report describes the results of a foundation
investigation,consisting of two borings taken to a depth of
forty two feet below the present ground surface, to determine
the subsoll competence at the sbove noted culvert site. This
work was carried out during the period from 10 vctober to 16
October, 1956, and was restrieted to two borings because
uniform subsoll conditions appeared to prevail. The locations

of these boringa, designated H2 and H2, are indicated on the
attached sketch, enclosurs no.l,

HIPTION OF THE SITE AND QF THE SUBSGIL

The Credlt River at thiz site, flews in a westerly
direction along the nortiern base of & high hill, which rises
toward the south and which appears to consist of denselye
packed glacisl till deposits, with erratic limestone beulders
resting on its surface. A locel well-driller reported that
limestione bedrock lies about fifty feet below the surface of
the top of this hill and, therefore, exists al a considarably
higher elevation than present river level. In flood periods
the river is reportsd to rise to each bank of its flood plain

the west, and to cover an adjacent access bridge, which is
thirty iwo inches above przsent river level, The {lood rise
ie, therefore, probably of the order of four feet,

The existing bridge shows no evidence of fatigue due
to poor foundation conditions, and the present deterioratien
of the conecrete in the structure is due to other causes. Res-
idents in the area during construction of this bridge, beslieve
that 1t was founded in the dense gravel which was encountered
at E1.1299 feet in this investigation.

The subsoil profiles, as determined by the two borings,
are indicated in enclosures 2 and 3, and are relatively self-
explanatory. Hole 2 showed & surface layer of six and one half
feet of very spengy topsoll, which remained dry until the under-
lying sand and gravel stratum was encountersd. The ground water

hen rose immediately to & level coinciding with river level,
This coarse granular stratuwm had a thiekness of approximately
four and one half feet and was underlain by uniform grey silt,
which extended to E1.1299.3 feet. According to the empirical
sbandard penetration test, which determines relative density
on the basis of the driving resistance per foot recuired to
drive 2 standard two inch C.D.split-spoon, under 350 foot pounds
energy, this silt may be classed as loose to medium dense,
However, measurements of its density, as determined on undis-
turbed shelby tube samples, indicates that it has a relative
density of the order or 77 percent of the maximum possible
obtainable., This was slso noted for the silt deposits in the
bridge investigation made approximately half a mile north of
this site.
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Below the silt between £1,1299.3 and 1292.3 feet,
wes 2 seven foob stratum of denee gravel end boulders which,
in turn, was underlain by uniform lense grey silt, This
latter material continued at least to £1.1278 feet, the max~
imum depth of the boring. The subscil profile observed in
nole 2 was closely duplicated in hole 3, near the north east
corner of the bridgze. The only difference vetwesen the two
borings was the absence of the four foot sand and gravel

stratm at F1.131) feet, ani the less spongy nature of the
topsoil in hols 3,

DISCUSSION OF T RESULTS

Any recommendations regarding the most desirable depth
for the support of the proposed culvert and the safe bearing
value at this depth, will be determined by the type of culvert
under consideration. The foundation problems associated with
the support of a reinforged~concrete box culveri for example,
will conform in large psrt, to those requiring attention inm
the design of a regular bridge structuwre. In that instaace,
the most suitable depth for transamitting the footing loaed is
at 51,1299 feet, the top of the gravel and boulder stratum.
The bearing capacity at this depth will be quite high and of
the erder of 8000 p.s.f. for & rectangular footing. For
short piles it is probable that refusal will be encountered
in this coarse granular soil, although some piles may pone-
trate into the underlying silt. The safe bearing capacity,
in tone, of such piles will ve approximately equal to thirty
times the area in square feet of each pile point. 4 load
test would be required for greater precision.

The silt ovsrlying the gravel and bouldsr stratum
is not recormended as a medium of support, despite earlier
opinions regarding its probable in-situ relative density,
bacause of the danger of obtaining a leoser or quick cond=
ition during excavation below the water table, Control of
a quick-sand condition at this site would only be obtainable
by a combination of 2 cofferdam to hold back the river, and
8 vacuum well=-point system to stabilise the silt. Because
of e low permsabllity of the silt, this system would have
v ve in operatlon for & few days before excavation could
proceed,

secause of its flexible nature, a corruzsied steel
culvert is wore tolerant of the foundation conditions it
requires and, therefore, support on the upper stratwm of
511t would appear to be gulte permisgible. Instellation
of this type of culvert in the dry state, must also anticipate
a gulck sand condition in the 8ilt, unless control measures
are taken. One method of control is to place a layer of
well-graded sand and gravel in the river bed hefore the
water is diverted. Some dredging msy be required to ¢lean
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the river bed prier to installation of this materizl, and
about two feet of this mixture would be necessary to over-
come any segrepation of particles and to ensure that a good
filter is obtained, This filter should help to control the
movement of tha silt after the river has been diverted for
construction purposes, 7Ths use of a wall-graded filter and
rip-rap at the entrance and exit of the culvert, will also

be necessary to avoid the undermining effects of stream flow
after the culvary 18 in cperation,

SUnCL I8 I08S
SONCLUSEURS

The commenis presented in the foregoing section can
be summarised as followss~

1. Heglecting the organic materials above Fl.1311.5
fret, the subscil at the site consists of uniform coarse grey
31lt, which is separated between E1.1299.5 and 1292.5 fset by
a layer of coarse gravel and boulders, The silt appears to be
in & muech denser condition below E1.1292 feet, although there
ie svidence to sugrest that the relative density of the upper
8ilt is greater than standard peretration tests indicate.

2. The permissibis bearing value and recommended
footing depth,depends upon the type of culvert under consid-
eration. & reinforcad concrete box culvert would appear to
require supvort ca the dense gravel and boulder stratum en-
countarad below %1,1299 feet., The bearing napacity of whis
gtratum and of the underlying sili, is guite high for either
a rectangular rooting or for short piles. Hxcavation dif-
ficuitles in the sili below the river leval, should be

3. A corrugated steel culvert, founded on the upper
511t, should bs possible, provided a bed of well-graded sand
and gra el is placed in the river vefore the water level 1s
lowered, Filter and rip-rap protection at the entrance and
exit of the culvert is also recommended, Thie protection should
be carried above maximum anticipated flood level,

WAT/¥D
In quadrupliceate




Enclosure No./

Order No. Jsw0 /7 4E7

«nrn\w\\ m u\a\\mﬂl LT [ ,\ 27 33 4.‘.\.. T AT ) i \m_ . R m\r..w e

5 7 ~
L ;! H
- _ _ /! :
- i H B
——ee : Tr——
o e ; -
N - s :
- H
T T ,w
e i o
4]/.[1...\:‘..»:.1\: PRSP i i i ' i /m
i L P Ay,
L pszes TE i
H 3
Tl
SN S S

L S PR R A S D S i

Sepmr e e N ey m
AT S .\r fre Flend Py n\h(w”..\ \L,\\\V)ﬁ\n.uw A

Prep. By »#
AN

i
o Sip

. MacCollum & Associates Ltd.

;

Y

¥

Rirr ey



/ t Errel . 2

Order No.:.5dee/7 457 RACEY, MacCALLUM AND ASSOCIATES

LIMITED

Foundation Enginecring Division

L. 8

Driller

Hole Begun.

‘Hole Ended

. [ord ¥
Engineering Date Sheet for Borehole: £ Heiper

Job Name: . G2/ &wer  Brides = Sf Si5rEE //‘:{\1/_40
Job Located: . _duwres . il A gl Cor Y Checked by
Hole Located: o7 mors /. e

‘ A . L e
Hole Elevation: /Z+u Datum: 26c 4 rr  LL L35/ 7

Day Year

s St ies 3 ay homat ot [Pt = e } ;
D Twick. . o , {ISARPLING
k;SS . DESCRIPTION nw“ﬂtv*‘“i M ETHOD
- - S - Xl o
; 5o 75 oo
Groyd Sgrrloce o [ S :
. i b ] ;)
PO I - . o ?.! ] T H i I {
3 Gl Spii g g ERnE H
- H c T I
+ et i
,": f ot wpfe T ! : =
- - ik P bt I gSJ !
. S 5 ;.]!
P’ “ers o 1!
.2 <@ ; - ’ T ! .
P ARV e 4 T ; 2552
sy s : i
[ H ; : -+ : 3!
‘ HIER AR S i i
P po 54 [N H ! i i
; ; PO g g 4 et : é $
-~ * T
S ; : {
HS : i
T 1 H {
! Lo e e i
4 3 ¥ - _ e “;*—1—6 R ;
21 REAL Ty Dér e wrawe s e S ! RN i
Y : g - i b e i ;
. EaT : - i L N T ; Vol B i H
, /o ciey ol b lhers b g et ;
: i ‘ ! i :
. !
. P !
27 3 ' '
23 1Bz !
[ ‘
i
!
!
1
o i

, e

i
/;::.

H
i
i
|

i : + ¢ . il

: i . i i - |

B by + A ISR
: ; ; b +

T i T i

L : i H RN O !

oy L H t 1t i

o bl e d PR : dnd ;

1 T H N [ 3

: 4 . 4ot i i

H i i 1 i i i H

bt +- T 1 T 1 }

; 1 P i bl ;




Hole Begun

'Hole

Job Name:

Hole
Hole

Order No.:..S80¢/T487 RACEY,

Ended

Located: JA( e

Elevation: _

MAcCALLUM AND ASSOCIATES

Engineering Data (heet for Borehole:

'/f”f/; 7 ’*I) L Qz?ﬂ'g’(,
Job Located:_“,,d,zz;e;/_;. P :

/5 ﬁ{l /’./&a ,¢_~£

Ere L Al 3

LIiMITED

Foundation Engincering Division

Driller

I

X SFe 555 S, o

Helper

/]7’

/"/{/’7/1'1

£y r334 77

Checked by

Day Month Year
SSEES ST 2 s e ==
i ' *
-T2 L G TRISK Seougn DESCRIPTION TABULAR VaLufs SANPLING
i NESS = . “': e ﬁf! i( i ,:_fl . METHOD
; ; P | 75 foo
i :*13234> L e LB St S 4 ;
I : H
} ! !
! ; i
A et ‘ -
g VPR SO Ay Fono Sen s
4
. -
H L
! L
! « -
fe Sroind WATEr Jfove/ ‘,
o R i
L v GF riser feve s
S YA
; ¥
; i .
01 : A A s _ i
5 ; ; - Whad e i5e CoR3rse
i :
: i l i o ‘,;/ ‘;‘//‘f
; } ; Twid
. ; i
% [N | 1
%1239
b : Kowiicod Groses 5 bouirderss
. ‘ Jo;
iy L
2 [T | Z e
A V= -
H .
! . # - ;.
i § Lovds fores, a/r/,;. r{-;’ﬂj ,f‘f/
; N = 1
: i
-7 / ; / [AWEEL
J Aovite, L7 o st
s |
L !
b !
g : CosF
bore i
Z\;‘C‘ i
A .
D A N Ay A
T : i
e e iyt I
H ety i it
i bbb g F s
JE— ; : bt bk : :
R 1 : R |
(1 N Ty ' ;
i f ; ety
T : [ ] i
e i R il {
; - : P RSN
: Y ) i T !
. ' + il
i : t— ]
i !
i i . |
. : N i i3
i BEREEENERE
g +
B M 1 H . N 5
; i +
N ; . | Ll i
o H N H N i
: : ‘ i
i : ) ! . [
b | ; = !
i [ i 1
i ! | Pl EEEEEENR
L L , o 1 1 D R I A i |




