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Attention: Mr. J. Ezmno

HE: FOUNDATION INVESTIGATION FOR A
120 FOOT, TWO SPAN BRIDGE ACROSS THR

AUSABLE RIVER, WURON COUNTY, OMTARIO,
‘ Dear 8ir,

Thy enclosed repert presents the results of our
so0il investigation at the sbove loeatiom.

We hope the report is satisfactory to you; if you
have any questions sbout it please do noi hesitate to get in touch
wth us,.

Thank you for this oppertunity of being of servige to
you,

Tours very traly,
RACEY, MscCALLUM AND ASSOCIATES LIMITED,

N T T

J. J. Sehoustra, P.Eng.,
Divisional Soll En S
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FOUNDATION INVESTIGATION FOR 4
120 Y007, TW0 SPAN BRIDGE ACROSS THE

AUSABLE RIVKR, FUBON COUNTY, ONTARTO.

. References 3-763/T-1Lk2. Racsy, MacCallue and Assoclates
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References S-763/T-1hk2. 1} Rovermiber, 1958,

FOURDATION INVESTIGATION FOR A
12¢ FOOT, TWO SPAN BRIDGE ACROSS THE
AUSABLE HIVER, HURON COUNTY, ONTARIO.

This investigation was carried out between 16th and
22nd October, 1958, and consisted of three borings with adjscent
cone penetration tests and three separate cone penetration tests.
This report presents a summary of the subsoil conditions encountered,
and recommendations regarding the foundation design ef the propozed
structure.

FIEZLD WORK 3

The site is located just West of the village of Centralia.
The Auseble River at this location is sbout 100 feet wide. In the
Summer the water level is only about one to three feet, but in the
Spring it may riss in a short period to about 15 feet. The
one~span rectangular bridge is rather nsrrow. The footings appear to
be in fairly good shape. The propeosed new structure will have a 0-
degree skew, and will be congidersbly wider.

The borings were carried out using a standard dismend
drill equipped for scll sampling with a 2-inch outside dismeter split
spooni, sd with 2-inch inside dismeter thin-walled tubes. The mumber
of blows of a 140 1b hapmer falling a distence of 30 inches required
to drive the split spoon sampler one foot, is called the standard
penetration resistmce. It bears an empivically established relation-
ship to the relative density of the soil. The cone penetration tests,
carried out with a 2-inch diameter, 60-degree point aagle cone gives
2 continuous record of the changes in demsity with depth,

Locations of berings and penetrati~— jests are indicsted
on & sketoh, Enclosure o 1. The water level 1g very low at the
time of the investigation, no difficuliies wers encountered in warking
in the river,




RACEY. MacCALLUM anbp ASSOCIATES LIMITED

Refersnce: Report Ho: 1l Novesber, 1558,
5~z§ 2‘ :.M « Gontinged.

DISCUSSICHN OF HESULTS ¢

The subsell profile at the site appesars io be falrly
consistent,. Frem the ground surface down to sppreximate Elevation
713 fest, waterlain sand and silty clay vere found, origzinating from
fatrly recent flocding. A4t Boring ¥o 3 & approximately nine foobt
lgyer of gramular fill covers the origingl ground surface, Below
the river deposits and at the surlace in the centre of the river, a
layer of very compact glacial till was found to extend down to st
least tlevaetion 50 feet. whers this till layer is st the swrface,
at the location of the proposed new cenire pler, the top 3 - L fest
is somewhat loss dense, presamably becasse of expommre $o wabter and
to freecming snd thewing. The tin-walled samples talen from this till
lxyer were found o be too deise to be jacked out undisturbed Loy

further testing, pt ono sample, TWli of Borehole Ne 3, which had
a8 shesr strength of psf. Although the gravel content was cone
gidersble, ne large boulders were encountered,

BOOEMERDATIONS »

The relatively thin layer of waterlain clay snd samd is
of low to medium demsity, and csnnot be conmidered a saf'e base for
the fooling foundations of the abuwtments. It is not fell, however,
that this layer should seitle sppreclably under the weighl; of evantual
additionel £111 for the aprroaches. The glaclal t111 lzyer appears to
be an idesl base for both shutoment and pier foundations. Based on the
pesiration resistance md ladboratory testing results, the safe besring
capacity for a focting foundation on this 111 layer can be teken as
6000 psf. The foundatioms for the two sbutments could bs bullt safely
on the top of this 111 layer, st Elevation 72 festk.  The sbutments
will be further away from the centre 1ine of the river than those of
the exigiing bridge, and it is felt that dunger of soourr dazage is
not very great. However, in view of the repubstion of the fusshle
River and of the presences of g centre pler, which may sffect the
sxrent velocity st high waler, 1t may be adviseble to build the
drteent footinge five fesbt below the river bed, or at Elevation
79 Laot,

Fer the propopad rigid frame strustore, the horisental
thrust en the shutment will be abserbed by the bending moment.
Enclosure ¥o 8 shows a safe method for saleunlating the earth pressure
&t rest without detailsd knowledge sbout the propertica of backfili
material, It nmsy be essumad that the glsolsl 111 can o excavated
vortically, and ne baekfill will be required for fooling axcavations
helow the glacial t11l surfsce. For a cowplets picture the paseive
earth pressure that may develop in case of slight latersl movements
of the gbutment is shown on the same sketeh., If the passive earth
preszure is to be used for deeign purposes, a factor of safety of
240 zhould be spplied to the detarmined value.




RACEY. MacCALLUM ano ASSOCIATES LIMITED

Reference: Report No. 1} Fovesber, 1958.
S=763/T-14k2 - Contimued.

The footings for the cenire pier would require mere
protection azainst scour dasmage. The most suitsble methnds of
censtruction would be to drive steet piling down to sppreximate
Slevation 60 feet, and to excsvate insids this cofferdsn to a depth
of sbout 7% feet below the river bed, or Elevation 67 feet. Although
the till layer is very compact, shest pile driving should not be too
& fficult because of the moderate size of the gravel. The safe
bearing capacity of 6000 psf may be adheved to at this level,

CONCLUSIONS ¢

Surmsrising the results of this investigation, the
following conclusiens may be drawm @

e At the location of the proposed new sbulments,
not more thm about seven feet of relatively
rscent, medium dense river deposlts sre found
below the original ground surface.

2¢ At 21l borings, at approximate Elevations 7h
to 72 feet, a very dense glacial i1l was
encountered,

3. The ssfe bearing capacity for footing foundations
on the till layer is of ihe order of 6000 psf.
The settlements under such g load should not
exceed one inch evenly, or /) inch differemtially.

ke For protection against scowr damage it would be
sdvisable to found both sbutment footings at
imate Elevation 70 feet, and the pler
foundations at spproximate Elevation 67 feet;
the latter with additional sheet piling protectien
down to Elevation 60 feots.

Se The additional weight of azpproach fill should not
cense apprecisble settlements of the top layer of
waterlain sand and clay,
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Order No S=T63/T-111;2 Enclotsre No. 1
Prep. By J‘Joso

PROPOSED 120 f£t. 2-SPAN BRIDGE
WEST OF CENTRALTA,
Location of boringa,

SCALE ¢ 1 inch = 50 feet.
® = Boring.
4 = Penetration Test.
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g3 / /

/

Racey, MacCollum & Associates Lid.




Order No. S"?63/"["'1}")"2 Enclosure No. 2

RACEY MacCALLUM AND ASSOCIATES LTD.

Foundation Engineering Division

Engineering Data Sheet for Borehole:1

Project: PROPOSED BRIDGE ACROSS AUSABLIE RIVER LEGEND

Loclgﬁgn; NEAR CENTRALTA, HURON COUNTY, ONTARIO, M 1<) 4 o

Hole Location: See Enclosure No 1. 3:;2"“:7";?1::::7., (s) +*

Hole Elevation and Datum: 7863 Ft. BM = 8!4015 Ft. Penetration Resistance (P}

Field Supervisor: PePe Prep.: B.A,G. g g‘;’:' c':: . _‘@“E

Driller: M.G. Checked: JeSe Date: 31.10. '58 Casing s

’ ey, DEPTH STRENGTH AND PENETRATION RESISTANCE

SYMBOL DESCRIPTION cEET S oTE
Ground level. 7623 o " 20 40 60 ' go
Topsoil. s a0 exgas sases ExStesoasy Sevus TRy S

| Brown silty sandy olay,

72,8
7| Very stiff to hard grey silty clay
5/‘/" i to olayey silt with silty sand
'K * | pookets and soms mixed gravel,
Jj:jl! ¥nd of come tast,
i 4!
1 H
Ll
A 4
fbm 57.8

Borehole complete,

LEGEND

Split spoon sample - %!
2

Thin walled sample - %




Order Nos'763/T"1hh2 . Enclosure No. ......... I S

RACEY MacCALLUM AND ASSOCIATES LTD.

Foundation Engineering Division

Engineering Dota Sheet for B5%KEW: Penetration test 2.

LEGEND
Project: PROPOSED BRIDGE ACRCSS AUSABLE RIVER Fror
¥ . . ~ " 3 ————— °
Location: NEAR GMRAIIA) HURON Ga]NTY’ ONTARIO‘ Unconfined compression QS
Hole Locarion: See Enclosure No 1. Vane fest and sensitivity (S) +
Hole Elevation and Datum: 81,0 Ft., BM = 341,15 Ft, Penetration Resistance {P)
Field Supervisor: PeFe Prep.: B.A.. ; ;‘:" c':t: ~5-S-
Driller: NeGe Checked: JeSe Date: 31;10.'58 Casing e
ron ELEV. DEPTH STRENGTH AND PENETRATION RESISTANCE
SYMBOL DESCR FEET FEET C P.S.F.
B c 2 level g.owsrn.
roun ove
— * 81,0 T
e
1}%‘4 T
-5 T
T Tt
: T
1. ;
Refusal at 12 feet. 69,0 , iisuns- 100
=
3 ey st
t
i
sz
o 1
s
S T 1 } 1 T t
+ H 1 o 3 LY + t 9
; .
- + At 1+ i
LTt
. =+
¢ + 1]
! 3
; s
k- 9
i T 13
1 b +
i .
| V'l"
o
S Fanansaden
I
} + ey
| = SR
o8 pasha B [od pemas gmans seden
+H
I JSRgS samnd bae s pasee
. 7 e suadebuz




Order No. . 5‘763/1“1)-[)42 Enclosure No. h ..................

RACEY MacCALLUM AND ASSOCIATES LTD.
Foundation Engineering Division

Engineering Data Sheet for Borehole: 3

] LEGEND

Project: PROPOSED BRIDGE ACROSS AUSABLE RIVER Sheor Strength +Co

Location: NEAR CENTRALIA, HURON COUNTY, ONTARIO. " Unconfined compression 57
Hole Locotion: See Enclosure No 1. Vane tesr ond sensitivity /8y +*
Hole Elevation and Datvm: 88,7 Ft. BM = 84,15 Ft, Penetration Resistance (P:

Field Supervisor: P.F, Prep.: B.A.G. g gp:"c";: -5
Driller: M.Gs  Checked:  deSe  Date: 31,10,'58 Casing
i elev DEPTH STRENGTH AND PENETRATION RESISTANCE
I symeot DESCRIPTION FeET et [T
i £ 2000 4000

§ a1 1 P 20 20 60 Bsotows./n,
i Gro

STy T Tounc Tevete 88,7 o T e T o oy peaas
T4 e N p -
N

zf';_"! ;o Medium dense brown silty

o 470 samd - f£111, 5

- ‘hj .

14 « !

i
+ 79.7 | 10

Y Luyered grey silty sand and
It T brown silty clay.

‘12/;"‘/! 74 °7 15

P~
').:// End of ocone test,

L /}of 20

'r"%;/:y?, Hard grey silty sandy clay
1714 with small and medium gravel -~

25

. glsofal ¢ili,

30

Borshole oomplets, 582




Order No. 8‘763/'1"'1,4)42 Enclosure No. 5

RACEY MacCALLUM AND ASSOCIATES LTD.

Foundation Engineering Division

Engineering Data Sheet for 8aeheix Penetration test L.
LEGEND

Project: PROPOSED BRIDGE ACROSS AUSABLE RIVER Sheor Strength (C)

Location: NEAR CMRAI‘IA’ HURON COUNTY’ (mTARIO. Maconfined compression es

Hole Location: See Enclosure No 1. Vane test and sensitivity {$) +
Hole Elevation and Datum: 86,0 F¢. BN = 8’.1.15 Ft. Penetiotion Resistance (P,

Field Supervisor:  Pol o rrep.: B.A.G. ; g?‘:" C'::: -——%

Drilier: M.G. Checked: J.S. Daote: 31010.'58 Casing L

DESCRIPTION ELEV, DEPTH | STRENGTH AND PENETRATION RESISTANCE

SYMBOL FEET FEET | C PS.F.

Gr a1 1 BLOWS/FT.
b . oun ovely 86.0 0

; Re fusal

i

12 feet, 74,0

N




Order No. S‘YGB/T‘M Enclosure No. ... 6 [

RACEY MacCALLUM AND ASSOCIATES LTD.

Foundafion Engineering Divisicr

Engineering Date Sheet for Borehole: 5

S 1y £GEND

Project: PROFCSED BRIDGE ACROSS AUSABLE RIVER e Swength <
Locotior., NEAR CEWJTRALIA’ HURCN C(’UNTY’ ONTARIO, ——U_nm:om-m-ssm $
Ho'e tocation,  See Enclosure No 1. Vane test ond sensitivit, S #*
Hole Elevanon and Ratum: 76.0 Ft, BM = 8’4-15 Ft. Pepetrat - istance P
Field Supervisor: PeFe Prep.:  Bl.A,G, g gipn' e s
Driller: MG Checked: JeSe Date: 31.10.'58. Casing e
:;—_—'*w_.qtt’—_‘—“ -
: i ELEV. DEPTH STRENGTH AND PENETRATION RESISTANCE
SymalL CESCRIPTION FEET cEET z PSF.
T‘ - 4 BLOWS T,
- 3 _ jWater level, 76,0 o
: River bottom,

74,5

,fi'iif Loose to medium dense grey silty

PR :
;p1%{?¥ sand and graval, 710 | 5

End of cone test,
- Hard grey silty oclay to olayey
v, 811t with fine asand pookets and
small to medium gravel,

io

59,5 |
Borehole complets, 135




Order No. 5“763/1:’111’42 Enclosure No. 7

RACEY MacCALLUM AND ASSOCIATES LTD.

Foundation Engineering Division

Engineering Datc Sheet for BembelePenetration test 6.
LEGEN

Pisect:  PROPOSED BRIDGE ACROSS AUSABLE RIVER Sro Srenan
Locaton: NEAR CENTRAI‘IA’ mRON COUNTY’ ONTARIO' Unconfined compression ®
Hole iccation See Enclosure No 1, Vane fes and sensitivity {5t +*
Hole Elevonion and Datum: 76-:0 Pt, M = 8’4-15 Ft. Peretration Resistance ¢
Field Supervisor; P.F. Prep.: B.AJG. g ;ﬁi" C’::: S5
Driller: M.G. Checked: JeSe Date: 31.10. '58- Tasting
o= — e —
§ , ELEV. DEPTH STRENGTH AND PENETRATION RESISTANCE
| SYMBOL ! DESCRIPTION FEET ceer | € PSEF.
A ‘"f“_ ’ P BLOWS FT.
£33, . Msterlevel, 0 ! a6, 0 20 40 60 80
_;_ River bottom, 74,5 | : I =
L s
i i i
i g |
i ’ —= Refusal st 8 faat, i 68,0
i ] 10

1
i
!
i
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EARTH PRESSURES oN ABUTMENT !
:
: i
; Per longitudinal foot of adutment walls
Pneutrale 0.4 x $.4. b2 4= 130 1bsfou. rt.
Ppassive = Q.d{. B2 + 2.0.H J= ( 130-62.4) 1bs/ou.rt. o= 4000 pst
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