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DEPARTMENT OF HIDHWAYB (ONTARID

MEMORANDUM
To: Mr. A. Stermac, From: Mr. G,C.E. Burkhardt,
Principal Foundations Engineer, Bridge Division.

Matéfialas % Research Section.
Dave: February 27th, 1963.

Our Fiue Rer. In rResLy TO

Suveseen: County of Huron
Bridge over Bay%ield River,
Township c¢f Goderich,
Lot 28, Bayfield Con,,
Structure 3ite No. 13-190,
Our File No, B.A. 1583,

Attached please find one copy of the Foundation Report, by
Universal Gectechnique Limited, and cne copy of the Preliminary
plang for your comments,

We intend to approve the plang as soon as possible. Therefore
we would appreciate it very wuch, if we could have your comments at
your earliest convenience,

;%{ éf;ifgyLV§E;4;E%§;}

E, Burkhardt,
for K. L. Kleinsteiber,
GB:ap Municipal Bridge Liaison Engineer.
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REPORY

FOUMDATION j_»l_'fWEEUGA‘{iE}hi

at

near YARMA

COUNTY OF HURON

ONTARIO

INTRODUCTION

The County Engineer of Huron, Mr. J. W. Britnell, is propasing
the replacement o{?he exlsting steel tiuss bridge B-54 carrying the County

Rood over the Bayfleld River at a poini about one and a quarter miles north

of Varna, and Universal GEOTECHNIQUE Limited were 1equestad to carry

out subsurface exploration to ascertain the sofl conditions with regard to
foundation dasign and this Report cortains the pertinent date and recommendations.

‘ AVAILABLE INFORMATION

It is understood that tentative designs for the new bridge envisoge
o structure having an overall length of about 180 feet and comprising three
spars with constructlion either in continuous steel or reinforced concrete beams.

THE SITE

. The newz bridge will bﬁe located on i!ha same litc% the oxistiné structure
situated about 1-1/4 miles north of Varna and carrying the County Road N® 31
ocross the Bayfield River as shown on the Key Plan, drowing N® 1.

SUBSURFACE EXPLORATION

Subsurfoce exploration was carried out during the period 24th to the 30th
of Septembar, 1960 and consisted of 4 exploratory boreholas in locations as shown
on drowing N® 2 accompanying this Report.

The borings were staked and the ground surface elevations obtained by the
Staff of GEOTECHNIQUE, the alevations being relative to the centre of the deck
‘ of the existing bridge at mid-span with an assumed alevation of 100.0.

i i

H H
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Soil samples were obtoinad ot intervals of 2-1,2 feat down to o depth
of 15 feet and thareafter the wpacing wos incisased to about 3 feet and where
noticeable changes of strota nccurred the depis of such changes wers recordend

A borehole was lncated near the proposed position of soch cbutment and
the two piers.

The state of compaction of essntially cohesionless strato and the general
consistency of cohasiva strate was determined by meons of standard penetration
tests taken during the operstion of soil sompling. (The standard penetrotion test,
a1 referrad to in this Repori, invaivas the recording of the number of blows (N) of
o 140 |b. hammer falling 30 inches that are required to drive o 2 inch dicmeter
split barral sampler 1 foot into the 10! ot the battom of the borehols).

Visual examinatior and classiiication of oll soli samples wes carried out
In the Jaboratory and the resuits of such examination togethar with the values of the
standard penatration test are given o the borehole logs which form part of this Report.
Also included is s geological section A-A', o key plon, and o borehole location plon.

Subsurface conditions given in this Report are those indicarsd by material
enceountered in the borehoies. The accuracy of extrapolation to dbtain the soil
profile should be ossocioted directly with the geological conditions and inversely
with the spacing of the boreholes.

GEQLOGICAL FEATURES

The site of the proposed bridge is sitvated in a valley that was eroded by
the Bayfield River In the central section of the Wyoming moraine. The southern
section of this moraine i3 known to hove been buried under the waters of glacial
Lake Whittlesey, and judging from the results of the exploration ot the site it is
quite possible that some hotizons in the central part of the maraine were aiso
formed urder submerged conditions.

From the information obteined from the investigation it may be concluded
that the strata down to the explored depths can be clossified as follows:

TOP_SOIL_

A thin cover of brown loam

containing organic matter exists
In the vicinity of borehole BH.2B

ond benegth the fill In borehoim
BH.1 and 3.

FiLL
Loose te firm sond and grave! to

o thickness of about 10 fest wos
recorded in boreholes BH.1 and 3.

ALLUVIAL DEPOSITS

From Z to necrly 5 feet of sond, gravel
and boulders sometimes containing lenses
of clay nnd orgonic concentrations were
encountered in boreholes BH.2B, 3 ond 4.
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LABORATORY TESTS

LACUSTRINE DEPQSITS

UF to 17 feet of very stiff to hard
siity brown clays interbedded with
demse silks containing occasional
gravel was recorded in boreholes
8H.2B, 3 and 4.

TILL

Firm to dense brown clayey slity
sond and hard brown sendy clay
containing fine to coane gravel
underlie the fill and topsoil in
borehole BH. 1 and the alluvial
ond lacustrine deposits in BH.28,

GROUND WATER

Free woter was encountered in boreholes
BH.2B and 4 ai approximately the (evel

of the river during the perioJof exploration.
No free water was encountered in boreholes
8H.1 ond 3 during the period of exploration
but this is not turprising in view of the
relgtively impermeable nature of the strata
below the elevation of the river level.

In addition to visual exemination of all soil samples In the laboratory
certoin of the samples were tested for index properties and the results are given
in the appendix in Table N°® 1. In oddition 4 samples were testad for shear
strength and the following results obtaln:

Dapth Below Unconfined
Borehole N® Sample N*® Ground Surface Compremion  Remorks
Strength
the. /5q.ft.
Y ‘o Faiiure in
BH.2B 3 10°-3" - 11'-3 4800 silt seam
[ L 1_Ggu Yield at
4 13'-0 13'-9 14000 7600 Ibs. /sq . ft.
BH.4 2 .nt - 6'-0 7600
3 7'=3" - B8'-3" 11600 * Yield at 8000
ibs./sq.ft,

* At 20%% Strain

Shear strength tests on the foragoing samples in all cases showed o very
distinct ond unusual yield polnt.
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DISCUSSION
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The object of the investigation was to ascartain the soil conditions
for purposes of foundation design and the subsurfoce explorstion revesied that
the site of the proposed bridge is situated within a valley that has been eroded
in glacial till and subsequently particily refilled by lacustrine and alluvial
deposits.

The presence of the underlying glacial tiil was proved in boreholes
' BH.1 and 2B but it was not reached in borsholes BH.3 and 4 which terminoted
in the lacustrine deposirs.

Both the till ond iacustrine deposits have been subjected to considerable
precompression end consequentiy both these materials would provide adequate
support for norma! spread footings.

From a consideration of the geological section and the present depth of
the river it Is presumed that the underside of the foundations for the river piers
would not be at a higher elevation than 75.0 where they would be supported on
the lacustrine deposits consisting essentially of hard brown siity clay. Some
minor variations in the consistency of the lacustrine deposits has been noted but
it is considered that an allowable bearing capacity of 3.0 tons/sq.ft. would be
a satisfactory figure for design purposes.

Referring to the abutments it would appear that the foundations for the
north and south abutments should not be located at higher elevations than 85.0
and 80.0 respectively.

The allowable bearing capacity for the design of the foundations to the
obutments moy be taken as 3.0 toms/sq.ft.

it will be observed that the southern abutment and the two piers would be
founded on lacustrine deposits whilst the northern abutment would be on till: This
condltion is not however considerad o be an objection to the use of spread footings
as both deposits have been subjected to considerable precompression, and provided
. a slight long term differential settlement emounting to perhaps one Inch is tolerable
then it should be perfectly satisfac to adopt an allowoble bearing capacity of
3.0 tons/sq.ft. for both plers and both abutments.

CONCLUSIONS

From the results of the sultsurface exploration and subsequent study the
following conclusions may be stated,

(nm The site of the proposed bridge is underdain by esssntiolly hard strate
and at the proposed foundation levals the material consists of lacustrine
deposits except in the vicinity of the northem abutmant where the hard
undetlying glaclal till exlsts a3 a much higher elevation.

(2 Norma! spread footings for both the plen and abutmentto the proposad
three span bridge will provide sotisfactory foundations at the following

slevations, assuming these are sotisfactory after due consideration hes
been given to possible depths of scour.
RIVER PIERS - Elevation 75.0
® NORTH ABUTMENT - Elevation 85.0
SOUTH ABUTMENT - Elevation 80.0
-4 -
: t 4 H i i i u
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{3}

Provided the contemplated design for the bridge wiil silow
the possibility of a fong term differentiol settiement amouniing
‘o ibly one inch, o uniform allowable bearing capocity of
3.0 tons/eq. ft. moy be used for the design of all the footings.
Even with o continuous structure a differential settlemant rc:?up

to oms inch may be of smoll importance when it is considared that

such settlement requires a considerable period of time and thot its

effect is mitigatad with tims by creep in the materlels of the superstructure.

Uryér EQTEC
e

L o L "

/t Baskin, P.Eng.

v

Raport N® T.457/&0 October, 1960,
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Provecr. Hyron County Bridas 8-34, Ontorlo Omngn No. . 1. 487/60

Cuign.... Sounly of Magom (Me, J. W, Britnell, County Englneer) -
BomgHOLE NO BH.1 Diameran. .. 2-1/2" Camwa,,.... 21/2%
BomEMoLE LocaTion __See Plen IncLinaTion, _Yortloel Brasmg...... oo
DERCRAPV DM OF BYNAT A W EYHTHIN | LRGEMS] Ak AR FHIC IR ] B AR
2.4 Zoro
Browm sondy ioom with srganle
motker, FiLl. 100 m (W L]
Loess vand & gravel. FILL. 8 | Dry o Demp .
do 7 do
Flem do 13 e
Flm slity SAIE:} wi:h ﬂm" -
] ?rw-l, e clay on .
soma ongonic matter. Mmr mﬂy
Hard brown demsicated very sendy | ;E 3 48
CLAY with fin 5o comna subanguler 7). Pomp, Madium to
grovel, lron slalned. high dry strength .
do w? B X MDY de
Mard brewn shity CLAY e’ A5( Drowp .
with .glm mm‘n :{buwdw Migh dry shrength.
grovet . ;
do . 68 2Py MOL)
End jof Borohple
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UNIVERSAL &m_m LIMITED

SOIL MECHANICS LABORATORY

Prosect. Hurgn County Bridas §-84, Ontorlo. Omper No. J.457/60
cuianr__Saunty of Huren (Me. J, W, Beitnetl, County Enainaer)
Bomzrort No. BML2, 2A & 28 piameren l" Casing____2-1/3*
BomedoLe Location _ SeaPlan  tmcuinamion_ _Yoertical = meamme__ ————
DADCMIFT N OF BTRATA ) BLEVATION | LEGEND | SAMMLE T TR MNE ~N PET M A D
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- 85.2 Ly Zore
Sand, gravel & boulders. E -4
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P‘ Provumed Bouider.
BH.2A
85.2 Lers
Sond, gravel & boulders. o Refusal Conditlons .
2'-0*
End jof Borehile Pravumed Bouldar.
BH.29
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Hard brown slity CLAY with silt 0 d | 60 do
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‘Jg{oy sllry SAMND g ¢ ¢ 203 73 467 dry strongth
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DOREHOLE LOG
ProsecT. Huron Gounty Bridge §8-54, Onterlo . Oroen No.. T:457/80
Cuent. _ Coamty of Hon (Mr, J. W . Gritnell, County Snglneer)
BoREHOLE NO BH.3 DiameTen___2-1/2" Casina___ 2-1/2°
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20
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L2 " e7 Ab Damp .
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L
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Prosxcr. Huren County Brides B-34, Onerlo Orogn #io.. 5, 457/60
crigny_ County of Huron (Me. J. W, Britnell, Coumty &n!lmcd
DOREHOLE MO BH. 4 DIAMITER. 2-1/2" CamtnG 2-1/2"
BOREHOLE LOCATION Sen Mlan wcLinaTion. VYartled  peamime.. -
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oot =~
P8 OF £ 3
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Very stiff hrown stity CLAY with A Domp.,
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s
Hard brown slity CLAY with sify ~J.e3 35 do
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>
do fiwac s ® 5 38 do
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do -mmwﬁ:; Y ? do
oz 16'-9*
Endd Ratumnl Conditions .
Preswned Bowlder.
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INDEX PROPERTIES

457/60 TABLE NO i

HATURAL | WNATUmAL (X
OENSBITY | coervieny | MNRT

PERis S5 FOL-6-04

50" 6'-0" | 127 1.8

7= 3" 8-3°1 140 17.4 2 15
10"~ 6" 11'-8" 2.1
13-q" 14'-0" 3.8
15'-3" 16'-3" 19.)
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Pmosecy _Hren Comty Bridue B-34, Onric,
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