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DERPARTMENT OF HIBHWAYS ONTARIG

MEMORANDUM

To. A, Sternmac, From: G, C. E. Burkbardt
Principal ¥oundation Engineer,
Room i(.” u&«h, E.Ld%.
Dare: January 31, 1964
Our Fie Rer, In REPLY TO
Susuecr:  COUnty of Jimcoe - Structure Ho. 49 over Kad River
'wp, of Nottawasaga - Lot 4, CQ&. II/111
Structure Site No, 31-190 - Qur Flle No, BA 1747

Attached please {ind one copy of th

Foundation Report, by Universal Gectechnique
Limited, and one copy (2 sheets) of the Pre-
liminary Plans for vour comments.

We would appreciate it very much, i
ve could have your comments at your earlie
convenience,

a
i
st

Could we have the plans back, which we
are forwarding to yoy today, since these are

Pl B

our only file ﬂOules»

o o e, L
GCER/bm <G, C. E. Burkhardt,
fo L ’leiﬂ“‘eiber,

alson Engineer,
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FOUNDATION INVESTIGATION

For

¢ SVENING BRIDGE

FOWNSHIP OF 11OTTAWASAGA

SIMCOE COUNTY

ONTARIO

INTRODUCTION

The Engineer for Simcoe County, Mr. L, F. Clark, @ proposing the
abandonment of the existing single~spun bridge that af present arries County Rood
IN® 13 over the Mad River at Avening and the construction of a new bridge to carry
the realignad County Road over the river ot a point just eost of the existing strusture.

Resigns for the new bridge are being prepared by McCormick & Rankin
Limited, Consulting Engineers of Port Credit, Ontario, and Universal GEQTECHNIQUE
Limited were requested by the County Engineer to carry out subsurface exploretion to J
ascertain the soil conditions in relation to foundation design and this Report contains |
the pertinent date and relevant information.

AVAILABLE INFORMATION

The existing bridge is o single-~span structure corrying the axisting
County Road over the Med River, the structure being approximately square with
the river at this point.

The new bridge is to be located about 100" downstream towards the
south~east and will be a skew structure relative to the river to accord with the
realignment of the County Road: Tentative designs by the Consulting Engineers
envisage a double lane three-span structure each span belng opproximately 50

The site is understood to have been the location of u small dam associated
with o mill and remnants of the old dam stil] exist.

The location of the new bridge in tvening is in the Township of
Mottawasoga, Lot 4, Concessions 7 & 3,
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SUBSURFACE EXPLORATION

Subsurface explocation wos carrind cut during the period 18th of
December, 1963 to the &th of Junuary, 1964 and comprised 4 exploratory
torshetes in Incations as shown on drawing IN® 2 accompanying this Report.

Boreholes BH.1 & 4 ars associoted with the cbutments to the new
bridge whilst horeholes BR.2 & 3 are related to the river piers, with borehale
BH. 7 somewhat off the line of the proposed iiver pier in order to suit the conditions
of the river lce at the tim» of exploration. Conditions of tha river ice ware
hazardous at timas but by moving the positions ¢f 2 of the boreholes the use of
tamporary man-~made support was avoided. Cperotlons were interrupted on
several days by heavy snowfalls and unsafe ice conditions.

The positions of the boreholes were staked and the ground surface
elevations obtcined by the Stoff of GEQTECHNIQUE, the elevations being
related to the benchmark cut in the concrets on top of the scutheast comer
of the southeast wing wall of the existing bridge and given as =levation 782.30.

During the operation of soil boring, soil samples were obmined ot
frequent intervals and where notlceahble changes of strata vccurred the depths
of such changes were recorded.

The state of compaction of essentially cohesioniess strata ond the
gereral consistency of cohesive strata was determined by means of standard
penetration tests taken during the operation of soil sampling. {The standard
penetration test, as referred to in this Report, involves the recording of the
number of blows (N} of a 140 1. hommer falling 30 inches that are required
to drive ¢ 2 inch diameter split borrel sempler 1 foot into the soil of the
bottom of the borehoie.)

Visual examination and classification of ail soil somples was carried
out in the leboratory and the results of such sxomination together with the values
of the standard penetration tests are given on the borehole logs which fom part of
this Report. Also included with the Report are the results of the standard penetration
tests plotted graphically, key plan, borehole location plan, and geological section.

Subsurface conditions given in this Reput are those indicated by
material encountered in the boreholes. The accuracy of extrapolation to obtain
the soil profile should be associated directly with the geological conditions and
invarsely with the spocing of the boreholes.

GEOCLOGICAL FEATURES

The site Is situated at the bose of the Niagara Escarpment on the borders
of a physiographic region known as The Simcoe Lowlands. To the north and to the
south of Avening there is o till moraine whilst to the eost of Avening and to the north
of Glencairn the sands of glocial Loke Algonquin appear.

The bridge site is actuaiiy situated in a glacial spiliway with the old
Algonquin shoreline about 2 miles to the east and generally following the base of
the Corn Hill Moraine. The Banks Moraine passes to the west of Avening but it is
mising on the escarpment near Craemore but reoppears on the lower slope west of
Banda:  This moraine is predominantly sondy and asseciated with outwosh.

The entlre area was subjected to giociation and as the glacier retreated
from the area toword: the north-aast, melt water piled sand on the crest of the
i-rerlobe moraine and during this period giacial Loke Schomberg was formed. The
position of the ice front during the Loke Schomberg siage of deglaciation held the
waters of this loke agolnst the Kame Terraces of the Niogare Escarpment and the
sediments at the site are probably of Lake Schomberg origin, This glaclal take
existed for only o short time and under conditions of a fluctuating ice front and the
sedimants at the site under zonsideration are thought to have been deposited in o
spliiwoy of Loke Schomberg.
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The Mad River flows directly down a bait of sandy moraines ond
terraces on the Niogara Escarpment ond is often swift flowing but down cutting
at the bridge site has been relatively slow because at this goint the river flows
in cohesive strata. From the informafion shteinad from the exploratery borehoies
it may be concluded that the strota down to the explored depths can b2 classified
as follows:

FLUVIAL DEPOSITS

These essenticily loose sandy ond gravelly

deposits were encounterad in the riverbed

at boreholes BH.2 & 3 and on the riverbank
. ot boreholes BiH.1 & 4.

GLACIG-LACUSTRINE SEDIMENTS

Under this heoding hos been included the
thinly bedded deposits of silty clay and
clayey silts that were encountered in al!
boreholes and which form the relatively
irpermeable strotum in which the river
flows at this point. The underside of this
stratum varies from obout elevation 758

in borehole BH. 1 to etevation 749 in BH. 4.

LACUSTRINE SANDS

Under this heading has been included the
gensraily fine sonds interbedded in parts
with thin layers of silt having @ thickness
generally of not more than 1 or 2 inches
and spaced generally between 1 to 2 foot
intervals. These sonds and thin layers of
silt exist in a dense state of compaction
and extend for a considerable depth.

et e s

The results of the subsurface exploration and subsequent study have
revealnd that the site of the proposed bridge Is underlain by preconsol idated
sediments comprising a stratum of thinly bedded silty clay overlying o deep bed
of generally fine sand in a dense state of compaction but containing thin loyers
of dense silt.

The geological conditions to bs generally associated with these strata
are complicated by the probable fluctuations of the ice front in this vicinity and
the proximity to the Niagore Escarpment but it is clear that the sediments have the
characteristics of ice contact deposits which often comprise accumulations of well
stratifled sards and silts along the sides of valleys, and furthermore the overlying
stratum of thinly bedded silty clay and cloyey silt hos clearly been subjected to
corsideroble pre-consolidation wi:iah cannot be attributed to dessication and is
therafore obviously due to previous overburden prassure.

Deth of Scour

The depth to which scour is likely to occur In the vicinity of the
foundations to the new bridge should receive careful consideration because if
such scour ever removed the overlying clay In the maln channel and reached
the fine sands, the rate of further scour would quickly Increase due to the much
greater susceptibility of such sands to eroslon compared with the overlying clay.

The protactive clay strotum undoubtedly extended to an elevation of
at least 780 and quite possibly higher 1y the past before the final withdrowal of tha
lcs front allowed the nommal processes of erosion of the land surface to produce the

present topography .

The Mad River closely follows the buse of the sscarpment and at the
bridgs site has scoured the clay to ot least elevation 757 ond there are suggestions
that to the sast of station 110 + 25.00 whera the river cuts Into the enst bank just
downstream of the location of an oid dam, the depth o5f scour may be even greater.

-3
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Furthermore, It will be noted that the undarside of this cloy strotum in which the
river flows is far from level, varying from about slevation /38 to the north to 749
to the south in the boreholes, ond it is just possible that scour downstream of the
locatlon of the old dam may hove already reached the underlying sands in what
presurably would have been the plunge pool of the old dom.

The jand surfoce ond river were obscured by heavy sncw during the
period of exploration but from the boreholes there appears fo be no obvious
Indication of sharp downcutting of the river channel at the site but considerotions
of flood records in relation to the constdctlon of the waterwny by the new structure
together with the performance of the existing bridgs should be studied before
. decision is reached on the depth of potential scour,

Types of Foundotions

At this particular site, spread loctings are a natural cholce from an
sconomic standpoint when considerations of adequate bearing capacity and tolerable
settlement are camsidered: However, the third condition that must be satisfied,
namely safety agoinst scour, requires serious thought in view of the nome of the
river which aptly describes its behaviour ot times. If scour is likely to endange:
spread footings, then consideration of pite foundations are @ Jogical step ond will
be discussed in detail tater in this Report.

Spread Footings

Confining the discussion initially fo the river piers and assuming sotential
scour is limited to elevation 757 which is the top of the clay near the downstream end
of the south river pier, the underside of a spread footing at this point couldbe located
at elevation 754 to leave a minimum of 4' of clay below the footing so as to aveid a
blow in the cofferdam due to the hydrostatic head in the underlying sonds, the
construction of such cofferdams obviocusly requiring care with respect to this potential
danger. The foragoing construction of spread footings within sheeted cofferdams where
the sheeting was not driven below the underside of the footing in order o preserve the
continuity of the clay stratum so as to contain the underlying hydrostatic pressure in
the sands, |s an operaticn where a mistake could result in serious difficulties. Apart
from the foregoing considerations the footings could be stepped to accord with the
changing elevations of the cloy stratum and designed for on sllowable bearing capacity
of 2.0 tons/5q.ft., but the unknown variations in level of the underside of the clay
straturn over the entire site and the imited thickness of this stratum makes the foregoing
construction of the river plers hazordous.

Protection of spread footings ogoinst scour to o greater depth could be
accomplished either by surrounding the footings with interlocking steel sheet piting
of appropriate section driven to penetrate o safe distance below the greatest potential
depth of scour or by providing sultable piie foundations.

ln crder to provide eny worthwhile protection by steel sheet piling driven
around the periphery of the footings, such sheeting would have to penetrate the
limited thickness of underlying clay and be driven some distance into the fine sands
which are for more susceptible to scour than the clay. No artesion pressure was
observed In the underlying sands during the period of exploration but during Spring
run-off this s a possibllity. Assuming, however, that hydrostatic pressure in the
underlying sands is equivalent to the river lavel and this Is taken as elevation 767,
the clay below the excavated leval of 754 ot the east end of u cofferdam for the
south river pier would then be under an uplift pressure of over 1,000 Ibs. per square
foot with the cofferdam dewatered, and adheslon between the sheet piling and clay
within such & cofferdam of 6' width would have to be greater than about 400 lbs. per
square foot to prevent a blow or heave: Such a degree of adhesion is quite probable
but doas not preclude all possibiliry of a blow. If it s assumed in the interests of
safety that at some point the excavation penetroted into the underlying sands, the
sheet plles of the cofferdam would have to penetrate to about elevation 740 to ensure
ogainst a blow or piping. If such interlacking steel sheet piling was adequately tied
Into the focting and left In ploce as permanent protection against scour the sheet piling
could be designed to have sufficient strength so as to resist scour down to on elevation
of about 744 at this particular point, but apprecisble unbalanced scour olong one side
of the sheet pilirg could cause failure by tiiting: For such scour protection down to
elevation 744 the sheat piling at this particular point would have to penetrate to about
elavation 734,
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Due o the several difftcuities and the necessity for sheet plling to
penetrate deeply into the underlying sonds to give any worthwhile protection
afgainst scour in this easily ecoded material, permanent protection by steel sheet
piling is not considered o suitable scletion for these narrow pler foundations.

Pile Supported Foorlngs

File supported footings could be constructad within cofferdams that
do not penetrote the <:ftzr stratum, but difficolties could arlse when the bearing
piles wera driven through the cloy within the cofferdems: For exumple, excess
hydrostatic pressute would undoubtedly be created adiacent to the piles beneath
the clay and this could leed 5 heave in the cofferdams and other diffizulties i
the piles were of the normol displacament ype.

Temporary steel sheet pile cofferdams could be used with the sheet
piles driven to psnetrate to o substantial depth info the underlying sends ond
excovaiion within the cofferdame carried out to appropriate Jevels and beoring
piles then driven without the dangers attandant with cofferdams having limited
langth of sheeting. However, such o method Is more appropriate to a larger
bridge having haavily loaded piers and is unitkely to be economical at the site
under consideration.

Pite supported funtings do not therefore appear to be particularly
applicable ai this site uniess for ony reason it is desired to haove substontial

concrete plerss oshove low water level

Pite Foundations

5till confining the discussion ot this stoge primarily to the river pien,
it may be concluded that becouse of the possible difficuities in comstructing pile
supported footings, o suitable olternotive to river piars would be pile foundations
extended to the bridge deck ond capped to form o pile bent on which the longitudinal
beams of the bridge could rest. Such a systam would have the advaentage that the fuil
thickness of the clay stratum would be uvailoble to resist scour before any further

downcutling of the river reached the more susceptible underlying sands.

Assuming for the moment thot scour under the new conditions is unlikely
to reach the underside of the clay, such pile bents could be formed of 12" diameter
steel pipe piles of 0.312" minimum thicknass driven to ¢ minimum penetration of 20’
In the sands to support a working load of 40 tons per pile. This aliowable loadirg has
been [imited to 40 toms 1 - ensure tho! the plle con oot predominently os a friction pile
to accord with the presence of silt layers in the sand. Due to the hord driving that
obtains In dense sanids, the plles moy be driven open-ended os this would allow a
considerable measure of control if the plug which naturally forms near the toe of the
plle makes driving extremely difficult:  Under such circumstance: some of the material
inslde the pile may ve c:umzuﬂy removead whilst maintaining o head of water in the pile
s0 as to avold any inflow of soil from balow the pile tip, and the pile than redriven
further until it reaches its spacified penerrotion. The foregoing ciocedure requires
careful attention but it avoids the necessity for jefting which should be prohibited
where the pile is designed to obtain support from friction. After final peretration has
been reached the interior of the pila should ba filled with concrete, reinforced If
necestary, down to ot least the maximum onticipated scour level,

Steel pipa plles driven open~endsed would also have the advantage of
Hmiting disturbance to the clay strotum which Is an important consideration in relation
to reslstonce against scour,

A factor that 18 probably of Importance af the site of this bridge s the
possibliity of an ice jam and the subsequent pressure that could be Imposed on the
river plers: Pile bents would be somewhn! more vulnerabie than plers o such forces
ond 1f thls foctor is combined with the posibillty of scour extending to the underside
of the clay, a 14" diameter steel pipe pils ix probably o minimum size. Such o pile,
with scour extending down to elevation 750, would probubly heve an unsupported
jength of about 30 feet and 14" diameter by G.375° thick would be o reasonable choice .



unNivErat BT OTELANIGUT uwrre

Hoving reviewed briefly sevaral of the alternative foms of construciion
it becomes cleor that the depth to v !ich scour has to be provided for is *he determining
factor In the decision as fo the suli b2 type of foundation for this site. {r our opinion
it is advizable to minimize disturbonce of the clay strotum which at the moment provides
protection to the more eosily scoured fine sands underlying the site, cm:::i this would
sugge? that the most sultable type of foundation for the river piers is either o bem’
formeu of steel pipe piles extending up to the deck level and conrected by a capping
beam or alternatively a pler mpporfkmfo;w a system of pipe piles driven ot a batter and
capped by a substantial reinforced concrete beam or footing cast with irs upper sun‘acg
at obout low water level . Both the foregoing solutions could provide for seour extarding
to elavation 750 or even lower. Drawing N® 6 Is a sketch to illustrate these two
possibilities .

Abutments

As the east end of tha south abutment extends Into the river channel
similar types of pile foundations to those tuggested for the river piers would also
be applicable and pipe piles of 12" diameter by 0.312" thick would be sultable
for the support of stub abutments protected agoinst scour. If siuh obutments were
unsuitable because of the possibility of scour it may indicate the desirability of
moving the abuiment towgrds the south to higher virgin ground or alternatively
providing suitable protection ogainst scour Generally it con be estimated that
pipe piles designmffor a working load of 40 tons per pile would have to penetrate
into the fine sands for a distance of 20 fest,

Stability of Approach Fill

No soft clays or loose silts were encountered in the exploratory boreholes
and consequently it need not be anticipated that any difficuities will arise concerning
adequate bearing capacity for the approach fills in the immediate vicinity of the bridge
and duz to the pre-consofidation of fﬁe clay stratum and unde..ying sediments consisting
of predominantly fine sand, no appreciable settlement of these strata need be onticipated.

CONCLUSIONS

From the results of the subsurface exploration and subsequent study in
relation to foundation design for the new bridga, the following concluslons have
been obtained:

1. The site of the proposed bridge is underlain by a stratum of generally
stiff to very stiff thinly bedded silty clays overlying sediments comprising
generally gne sand with thin layers of compact silt. The clay vories
in thickness from abour 7° in borehole BH.3 to 15" in borehole BH. 4
and is generally vary stiff in consistency having been subjected to
pre~consolidation .

fa]

Adequate support for normal spread footings designed for an allowable
bearing capacity of 2.0 tons/sq.ft. can be obtained a few feet below

the upper surface of the clay stratem: However, consideration of flood
racords ond the changed flow conditions imposed by the new bridge may
make it desirable to provide protection of such footings against scour.

Such protection is reviewed in this report and it is concluded that |f

studies indicate that scour moy eventually remove the cloy stratum,

the most economical and satisfactory form of foundation is likely to be

either {a) a pipe pile bent or (b) a pier on a s, stem of batter piles as
iltustrated diogrammatically on drawing N® 4. These types of foundations
refer specifically to the river plers but the use of similar piles would also

be oppiicable to the abutments. Because of the dense fine sands into which
such piling would be driven, it is suggested thot such steel pipe piles can

be driven open-ended whilst observing thepracawtions outiined in this report:
By this means the specified minimum pengtration can confidently be obtained.
Such piies should be designed to support o working load of 40 tons and o
minimum driving and redriving resistance of 100 tons as calculated by the
Hiley Formula should be specifiad.
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The depth of potential scour It the dominant consideratfon

in declding on the type of fourddation for this site, and if

detuiled study of flond records and the changed flow corditions
imposed by the now bridge indicate that during the required Hife

of the bridge there is the possibility of scour removing the clay
stratum that overlies and a? present protects the more susceptiblie
fine sands, the most suitable form of{ support for the F:fcs;:,osed bridgs
appsare to b pile bents axtending to the bridge deck or plers
supported on o system of bafter piles connected by a substantial
reinforced concrete beam cast with ity upper surface near fow
water level:  These torms of foundation would allow design to
accommodate scour to elevotion 750 or even lower. However,

it there ore indicotions that scour may extend below elevation 750
it would be dasirable to revisw the proposols in relation to the actual
maximym dapth of scour anticipated below elevation 750,

Universal GEGTEC’&Q@@E Limited,
e ” ,r‘f
o L
- (,»/’J,L S
(/ W 3

4. Owen Loke”

President.

Report N° T.536,/63 January, 1964,
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ProsEcT. Avening bridge, Ontorle UNIVERSAL
TitLe... tketeh showlng supgested foundgtion types GEOTECHMQUE
DrG. No.__ 8 Omoer No__1.536/63 LIMITED
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R A

N2 3] &mrmn‘éo.

LINIVERSAL

GEOTECHRIQUE

LIMITED

SO MECHANICS LABORATORY
BOREHOLE LOG

Progct Avening Bridge, Ontario  Opper No. 1:836/83
cuent. County of Sincas, Qotarie. R
i o 30 Was U -
BOREHOLE NO. B, e DiANMETER ST CASING BX
N . See Plon , Vertical . -
BOREHOLE LOCATION PHCLINATION L 2 — BEARING
CHLBOCRIET N OF STRAYA 'f [ gvsvu,w[uﬂls ETR R TY L IR b THIS K MY é ~ B AR S
i P S P RUO |
[ - !
Flrm dark brown sfightly clayey ; 7745 e o Zero
E'ILT y{iﬂ‘. fine sand; fri‘c‘kbin with ; ih;f S " 8 |Damp. Medium dry
sign of bedding & orgonic motier. ; | S » strangth
© Firm to stiff grey CLAY; trace ‘ .
- of medivm angulor grovel. ; 7 jdo; high dry strength.
| S4i# grey thinly badded CLAY. | .
o srey 4 | ’.,”_ii@:;a 9 ldo do
. o
— -
Very stiff grey clayey SILT; e 4 T 1 14 ido; medium to high
trace of medium subrounded - ; dry strength.
gravel. BEPE: 18 |do; do
Very stiff grey clayey SILT, vy | ® f 7S
P S {
/- (R e ‘
20 ido; do
do do _ e & do;
ww‘“‘ 16t &
Dense brownish grey fine SAND . " g7 46 |Moist; no dry strength.
?
70
Demse to very derse brownish~grey o
N - 4
slightly slity fine SAND. x> le 8 &7 | Wet; dao
‘oy ’
¥ A
Lo
do do "ile? 61 ldo  do
N
740 X
do do ,‘h & 10 63 |do do
A
NAE
»yos :
N
.
der do v, e 1l 73 jdo  do
N 421 -Q"
Erd of Borehole
ScaLe ! 1" =5-0" & DISTURBED SAMPLE f UNDISTURBED SAMPLE




UMNIVERSAL @Eﬁ@g&}ﬁm LIMITED

SOIL. MECHANICS LABORATORY

BOREHOLE LOG
Froscy_ fvening Bridge, Omtaclo, - DRDER NO. j.m?;%f’/ba
Cosent. Govnty gf Simeae, Onteris, —
BOREHOLE NG B .2 DiAMETER 2-1/2" CABING BX
BOREHOLE LOCATION e Plan incLinaTiON, . Yertlenl BEARI NG
. SIREDEI PN 100 OF RBYRAT A 1;;;;0;; ;:K-:;!.:NJ et b, & CHER T 4 Tl KNERE N MU AAMK D ]
£ .
| gz ica afa@.A; Zargu
fg Looge rounded boulden. ey Jrogn
:: Soft grey CLAY . el 11 JNo recovery.
§§ Firm to very stiff grey silty CLAY T a2 17
with trace of coone ongulor grovell. X
¥ el 32 |Sticky; high dry
ep— strength .
Mard grey slity CLAY . ; —¥
ra grey sBY 760 e | @ & 31 (Damp. do
do do T es 26 | do medium dry stredgt
=
Derse brownish-gray fine SAND, \ \ P 3 26 |Wet, slight dry strength
] e
Derse do do N 36 |dc no dry strength .
A
S50 £ AND ., R
o grey slity fine S “le8 31 | do low dry strength
~
do do 40 Nl @9 33 |do slight dry mengt*.
Y
Derse grey stity fina SAND vl
ﬂ y Y 3 A 32“‘0‘4
- oy g et
D $ILT changing to n
enes o < g To gray e
fine M;‘g with slgn of bedding . “o et @ 10 26 |do sllt hem medlum
T dry strength.
h\}dwﬂ
it ‘\ 3?.‘“'0"
N
v\:‘: ?& 9
. Doren Wr fine to madium SAND e
shightly stlty In pam with troce of "“‘Q o 11} 82 | do; do
fine mdﬂ! grovel o 41'-6"
End of Borehole

SCoLE: gy« z_on O DISTURBED SaMmPLE B UnoDisTumsEo Samrur




universat  GEOTECHMIOUE  vimiven

SO MECHANICS LABORATORY

BOREHOILE LOG
prosrct. Avening Bridge, Ontarlo. Gém:n No. 1 :534/63
CLignT._Gaynty of Simcoe, Ontarlo,
BOREHOLE NO. BH.3 DIAMETER 2-1/2" CABING BX
‘ BOREHOLE LOCATION See Plan _ _ incLinaTion.Yertical BEARING
DEHCMIPTION OF FTMHAY A u«wnumﬁlt;umv 30000 B REMY H T;:a:nnqs;a * MEMARK S
: 8§, 766,44, Zerg,
£y
;?, Water i
1t
§ i 4! e L] )
Loosa to firm brown coarse SAND Tyl e ] 16 | Wet; no dry stwng?‘h.
& fins to coorse angulor to P
subangulor GRAVEL. 760 Y
P Ale? ?ldo do
{E} ]
R
W
Sﬁﬁ grey aiHy CLAY; RV RN 3 12 DUW\ . h; hdi’
thinly bedded. e P g‘”«;&.
\*"’“"‘"
Very stiff grey silty CLAY. R a4 16 1 do  do
. —
)
y stiff T. o |
Veary stiff cloyey SILY. | "7 e 34 | do do
— I 1740
‘ bt Yot
D ay silty fine Y
S:%?K y sitty ‘ % s b 42 [Wet; no diy strength
P
oy
Vo
Very stiff grey thinly Interbedded A 4
clayey SILTS; Inclinad silt seaws. e 7 260" 6 | do m::xi;;?i:y
Dorse grey fine SAND with thin w ¥ »
somra of cloysy sil?, t e 8 38 |do sand - no dry
o strength .
‘p'fy./'
.
do o
do RO I 41 ldo de
- 35""0“
» oW
@ | Dome brownish-grey SiLT with D e 10 Damp; low to medivn
ne groval. » :‘ -0 dry strength.
End of Borshole
BCALE: 1% =5'-0"  * DiSTURBED SAMPLE B UNDISTURBED SamPLi
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universar  GEDTECHNIQUE LIMITED

e v

SOIL MECHANICS LABORATORY
BOREHOLE LOG

prosect Avening Bridge, Ontario, omper No. T.538/63
cuient_ County of Simcow, Ontoric.

BOREHOLE NO. BH.4 Diamerer__ 2-1/2" CASING BX
BOREHOLE LOCATION See Plan !m:uMATWHW,an&QLM__NW BEARING
ORBCMIPY IO OF TTMAT A ELEVATION | LEREMET] A MPLE M;:wfn FMIEL R MESE ) LA S 73 1.8
769,04 Zero
Loose fine to coarse brown SAND pwith ;} Tele 10
fina grovel . SN
& L
el w2 41 No recovery.
Firm to stiff grey thinly bedded e i -® 3 81 Domp. High dry
silty CLAY. N strength.
B
do T e 4 12| do
yery 7T -
do do 70 v o5 121 do do

$tiff grey interbedded cloyey SILTL “r iv ‘8 6 15(do do
——
v, W
Firm grey SILT; thinly badded. ¥y 7 181 Moist; medium dry
¥ streegth .
v:,\-'
W
70 4>~
Wt e
do do T =8 293" do  do
ﬂ :
X
Derse grey fina SAND Interbedded S
with seams of silf. ~w]e? 41 {Domp.. sand -
e no dry strength.
740 oo
L ow
Densa greylish-brown thinly AT
bedded fine SAND; occasional ele 10 38 | Wet. do
silt layer, e
LA 4
Danss grey thinly bedded fine ;';f:s;: ‘
SAND; occastonal silt layaer. SR AL 37 | do do
73‘0 e e
> .
do do P R Y: 42 | do do
e 42'.0"

: End bf Borehdle

SCALE: 1" =5'-0" & DHSTURBED SAMPLE B UNDISTURBED SAMPLE




FEMEEE Wl DO Be

SOIL MECHANICS LABORATORY
iNDEX PROPERTIES
ReronT No. 1.536/63 TaRLE NO, 1 SHEET No.___ 1 .
g > e fmarin | T e | s o e omms
0. votp. o o Y o % % % B - (WYL oRs
e e e
BH.IL 2 4" 50 g" 23.8
3 7o 86" 19.8
4 16'-0" - 17.9
5 12'- 0" 13'-0* 17.2
4 PA- 6" 1 154" 19.4
BH.21 1 2.0 3.0n 19.4
2 3'- 6" 41 6" 17.8
3 AR R & -0" 18,7
AH.3| 3 100-0" 1 11'-0" w.z?
4 12°-6" L1306 19,8
5 156" | 14'-6" 17.2
16 ae'-ov AL -0 20.3
BH.4| 3 Lo B g 20.0
é -4 12'-4" 18.2
7 | 14t-ev | 150-6% 21.5
8 i20-0% | 210" 19,8
9 128-0" | 37-0° 24.0
Elevation Content | Unconfined Compression Shremth the/iq.
&H.’% 769 23.8 2250
766 19.8 00
/44 7.2 8000
M. 763 LLLY
760 19,6 £000
1,3 753 9.8 S04
i»m 757 18.2 { 4500
Paascy .. Awsodeg. Beldpw,. Qwtadlo. ... ..o o
virx_.. Lubosdary Tmt AR
o owotn Mo LSS LIMITED




