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E. M. PETO ASSOCIATES LIMITED
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Dur Job Number §2223 738 - 1126,

26th February 1963,

The Township of Ennigkillen,

c/o J. A. Monieith, Associates Lid.,

2. C. Box 578, o . Al
Petrolia, Ontario. -

Attention: Mr., G, Ingram, P, Eng.

Soil Bite Invesiigation,
Bear Creek Bridge
3 Miles N. E, of Petrolla, Ontarlo,

Ve have pleasure v gubmitling fnur coples of our Report

Humber €2%23 un the zbove gife investigation.

4 Tull description of the various strata szcountered in the

tw0 test hoisg pevformed at the sife i2 given, but a brisf summary of

aubsoil conditions is includsd on page 13 for your convenience.

This is followed by a discussion of suitable {ypes of

founuation 25 wel) 23 excavation anu backiilling problems.
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Spread {ootings resting on clay till at any cepth below
elevation 627 could Dz used znd the allowable nat pressure s egtimated
25 2.0 tong/eq.ft, Allernatively, pilefor caissons resting on the shale
uedrock, wilch commences about 33 £t below the existing grade, may

be consideraa.

¥ e belive the repori to be comprehensive; however, we
would gladly ciscuss further any points whick you may wish ciarified.
&leo, we would welcome ap opportunily to recalculaie the theorstical
getllement when the level, clinensions znd load distribution of possible

footing foundations hzve been dacided.

Yours very truly,

. M. PETO A%?A'PES LTD.

Jé"&/

E. "i. Peto, P. Eng.
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4. INTRODUCTION:

The work described is this Report was authorizad by
tir. ©. W, Dngram, of J. A. Monteiih ang Associates Lid., by letter

datzd Decembear 6th, 1862,

@ is propozed fo provide 2 naw diversion channel for.
Bzar Creek at a point agoroximately thres miles to the north-zast of
Petroliz, Untario. 4 new bridge is to Bz provided al a polst where the
chaznal il be crossed by the 18tk Sids Read. The new channpeai is to be

50 £t @ide and the invert is to be noar clevation 639.

The bridge 18 to be buiit on dry land and the water channel
cut izter. The strocture wil have 2 95 16 106 {i prestressed spem, with

& = 55 & sameds s sy s , -
sormal (yoo concreia abaiments and wing walls,

Thiz Ccmga.u was aunts
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rized to perform a gite investigation

cunsizitng of two tas) holss
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in the approximsate locations

of 1k2 new bridge ghutments.




1
(4]

SNZRAL INFORMATION:

1. Tw0 {28t holes were periormad in the positions indicated

Tae test holes, spaced 100 1t apart, were sct out in the field by Mr. G. Ingram,
of J. 4. Monteith Associzies, Ltd., who also supplied the ground zlevations.

2. Test hele 1, which was performad firsi, encountered sound
shals at 2 dapth of 83.2 ft, and provaed the bedroek by 5.3 fi of diamond

gritling. Test hols 2 encountered refusal 2t almost identical olevation . and was

3
&

tarminated ai that point, 32.7 # below the exisiing grade.

3. The fizld work was parformad by our drilling unit No. 6,
batwzen Jznuary 17th and 21st, 1982, Our standargd drilling and sampling

procedures wore foliowad, a3 cutlingd in enclescd Appendix A.

4, The [ollowing soil machanics tosts were performed in our

Aiterbergl
Poriicle siz :
Unconfined clametric analysis,
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¢ Imcluded in Apnendix B.




€. SITEZ AND GEOQLOGY:

The site is jocated near to the present channel of Bear
Creck, approximately {hree wiles north-zast of Petrolis, in the Township
of Taniskillen, Cntario, The existing gravel sidaroad 18, which rens in
a aoriz-south direction, sepavates Lot 18, which is io the west of the road,
Irom Lot 13; fhe site is located on Concession 13, 530 £ north of the

nortbern boundary of Concession 312,

The arag is locatas within a left hand bend in the Bear
Crezk, in the flood plain of the cresk, Ths lerrain within several hundred

fest of the pite iz flat, but ground visss on hoth sides of the fiosd plam.

badreck. The chale was found £0 commendcs approximately 33 foet below the

exisiing grade.

D. BQIL COEDITIONE

Details of th= soll conditions eneounisrad in the fest holes
zre descrived on the enclosed borsbols logs, while 3 simplifisd subsoil profile,

in the form of o saction taroust Lie f23l boles, i3 included on the drawing.



C. BITZ AND GZQLOGY:

The site is located near 0 (ke present channel of Bear
Creck, approximately three wiles north-cast of Petrolia, in the Tovmship
of Znnickillen, Cntario. The existing grave!l sidercad 18, which runs in
a aoriz-south direction, separates Lot 18, which is to the west of the road,
ne sits iz located o Concesslon 13, 530 # north of th

northern bosndary of Concesslon 13.

The ares is locatas within a laft hand bend in the Bear
Cre=k, Iz e fiood plain of the cresk, Ths terrain within several bundred

fe=t of the sile iz flat, but ground risss on both sides of the ficog piam.

Gaologically, the ava2 is lccated on the St. Clair clay piain,
where glacinl processes have deposited a manile of clayey till over 2 shale

badrock. The shale was found t0 commencs approximatsly 33 ivet below the

Delzils of tha ssl_! conditions enccuniered in the fest holes
ara deseriiad on the enclosqd usz':« 91:3 iogs, while g simplifisd subsoil prome,

in the form of & section farough tse f2si boles, i3 included on the drawing.



. S0IL COXNDITIONS: {Coai*d)

Varization of consisiency, paaerra,tien reaisteney gnd shear

strengih of the subsoil with depth is lusirated on Fig. 1, Appendix B.

The subsoll can be subdividad into the following strata,

in the order of cocourrence:

a} fikty olay and gravel il

b} Firm broga clayey silt

03 Seft ciayey 2and and gravel

g} Stiff cizy with pebbics {clay till}

2} Firm clayey sang with gravel {sandy and gravelly tin)
£} Shale budrock,

15y

zch of the above seil types wild now be briefly describeg

in tyrn.
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A surficial izyer, 1 to B inchss thick, of siity ciay mixed

with gravel wos found imweediziziy below tho existing grade, apd forms the

Below the suriicizl {il, the schaoil wes found to sonsist

nd and occasional p2biniss, which

z

of 3 brown claysy sit with some fine

&

exiended fo 3 depth of 5.7 £ in {23 bole 1 and 6.3 it in ¢test hicke 3. The

matorial kad 2 5@&1‘&{4; firm consistency, siandard penstration {ssts resulting

in B and 14 bloys per foot in the twe tost holes respactively. The maistm‘e

contents were 22.6% ang 26.4%.



T, ECIL CONDITIONE

b} Firm brown clayey siit {Cort'S)

The material was pavtly fissurad due to desiccation, and

neinded sceme lant reots. H beceme wet at a depth of 5.5 §t in test hole 2.

Tme fo (he Bigh silf content, this portion of subsoil must be
considered 28 oo inferior backiiliing materizl, Gifficuit to compast aader

controlled water content condilicas, and suscapiible to irost hezve.

ware sneganterad i test hole 1 hetween ths zoprosimate depis of 3.7 and 7.8

it, 2ng in T-~it bole Z baloeen 6.3 and £,2 fi. Theoy consisted mostly of clayey

PRt -

('-J

Gigy

Conglderable ssepare of growd waler must be axg—*-c;eo in

content was & wedh



D. SOJL COXNDITIONS: (Coni'l)

d; Stif oley with pebbles felay till)

A stratum of generally stiff clay, of 4U form, was
sncounisred intasihole latadepth of 7.8 ftand intest hole 2 st a dept
of 2.2 §i below the existing grade, corresponding to elevations 63%.0 and
528, 3 resgectively. It extended tc 2 depih of approximaisty 28 # in iest

ko2 I and 28 £t in test hole 2, where it changaq to 2 more sandy and gravelly

Since the £i#{ clay till may be required to suppori the
propoesed bridge foundations, i¢s gsotechnicel propertes were studled in

scme delail snd c2n e summarized as follows, Refersnce should also be

In test kols 1, ugoper layvers of this strgtum kad a brown |
colour die to desiceation, with come yellow-brown paiches, the mate ;2.
reesivaly more grey with donth. Intest hole 2, the browa

wortion was not rscordad.
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D. BCIL CONDITIONS:

d} S clay with pebbles (Clay tifd) {Coht'd)

Yariztizo with depth of standard penetration resistance,

e rained shazr 2 ’?,g}h is 211&5‘:1‘&36 o 5“&3- T épmix B

R AR = SR

sndtraiion 22l reeulis (-vaiuss) I test hole 1 wore in the mge 22
g 38 blowa pov foot, and L ost hole 2 varied from 18 to 23 biows per foot.

The £ gk v cousleieney ingleated for the case of tast hole 1 was

BT SN
frviner com & - 77 lower tnolsiure cortents in this tast hole, which rangec!
P TelE% 3. 4%, whiss the moisiure contents in test hola 2. wmere in the

z test hole 1 was more desicesated, as

cloar, dowan to 2 depth of 20 to

=1y below this deplth, ehils in tast

Comparad {0 Attarbere Iimits, the in sito gater contents were

2 plastic limit corresponding to 2

& on"undisterbad” samples. The results are
o ther with denaities and vold ratios. Theundrained
> n2ll of unconfined compressive sirength, is plofted

4 zgainst watsr contant in Fig, 2.

cpainst eleveiion in Fig, 1 an:




L. S0IL. COXDITIONS:

d) RS clay with pabbles (Clay &ll)

2. Cansistency ang shear sirengih {Cont'g}

Tests on two eamples irem the upser portions of the stratum

in test hoi2 1 confirmed the higher strength of the ciay HU in tH ¢ tost hole,

At 2 greater depih, the undrained shesr strengtﬁs of samples

from both test a{.\i»s wee & siar.

In Fig. 2, the undrained shear streagih is plolied against
waier content, and a curve is included relating the avera rc.af.maship from
car amzssad reculis for a cimzi ciay , from 12 gile Imvastigations iu the

o n
e K.

)

The average water content below the probable foundation level

o5 a typieal sample of the olay i1} from 2levation 817 in test hole 1. The
sample was previoualy concelideted at a pressuare ga%zv balow the eat.mated
effective overburden pressure at ths Gepih romwhich the samyple was {aken.
The poreé pra8s5uras ware messeras during cam;&f&ssmﬁ, and bence Bkemmon's

.

arzmeter & was degducad; the results are plotied in Appendix B
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in Fig. 3. The resalts are applicable fo the zetilomeanl ans,lys“, by the method
sugz:sted by Skempion and Bjerram, Geotschnique 1857, A Contribation to

Setilement Analysis of Foungations on Clays".
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. ., SQIL CONDITIONS:

4} Stiff clay with pebbles (Clay till}~{Cont'd)

3, Compressibility

An psdometer camsolidation test was porformed on an
mndisiurbad sample of the elay till from near 2javation 617 in test hole 1,
The results, in the form of vold ratio versus log pressure curve ars

presenizd on Fig. 4, Appendix B. Cosfficiants of compregsibility and consolidzaiion

for the various Inad stzges of the teat are includad on the aboye figure in
tabuiar form,
’ Young's mwodules, or modulus of Haesr deformation, 8,

#as nol megenred on szmwples frow this sits. However, on the basis of our
smasced resuites for similar materis], it is considered that a vatne of E egual
to 250 times the average undrzined shear streamh coan be assumed; that is
256 tons/sa. ft.  This value I8 used in calculation of "elastic”, or immediate

£,

sttlement of {oolings.

5]
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‘ P. S0Ii. CONDITIONS: {(Cont'd)

&) Clavey sand with gravel (sandy till)

The clayey tili changedatadepthof 28023 ft o 2
considsrably lszs plastic and more sandy maierial, containing a high
oroporticn of gravel, Many of the astores had tbe form of angular fragments
of ghale. This deposit, which can be considored as 2 sandy and gravelly

$iM with & clay apd silt binder, oxtanded to a depth of 33.2 ft in test hole 1 and
23.7 ft in test hoke 2, where an abrapt boandary with the underlying shale

bsdrock ocecurrsg,

viution of this mzterial is
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W-yaluss inthis sirgbvm wers 380 intest hole 1 ~and

18 in test hole 2, A& moizlure confsnt of 11.8% was recorded intest hole 1

On tha basis of {2 abevs resulite, this material can be

censidarsd at le2st 23 strong as the overlying clayey 11, while iis

compressibilify can be sssumed as nsgligible.




'iz-

. SOQIlL. CONDITIONS: (Cont*d)

{} Shale Bedrock

A black shale bedrock was sncountered at a depth of 33.2
1t in test hole 1, (clevation 606.6); the shale was proved by diamond dritiing
£0 a gopth of 38.4 ft angtue core recovery was excellent. The material was
found to be very scund, and can be considsre capable of supporting high

foundation pressures, tramsmitted throagh end-bearing piles or caissons.

I should be noied that the boundary betwesn the shale

bedrock and the overlying sandy. till was very wel detined.

In test hola 2, refusal was cbiained at a depih of 32.7 £,

¢ orpesprading to elevaticn 505, B, Diamond drilling was not performed in
¥ 25

presencs of shals badrock at the site gt an avarage slevation . 605.8 to 608.6
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WATER CONDITIONS:

>
)
‘ =

Free water was encountered at 3 dapth of abont 5.5 £t in the soft

clayey sand and gravel layers, resiing on top of the clay till, The rate of

inflow was modsrais, bal ell gsaspage was cut off when test bole casing

enztrated into the clay iill at 2 denth of 8 to 14 £t below the exicting grade.
The level of phrestic suriace at the aite cap be zssumed as

roughiy correspendiug to the mesa leval of the Bear Creek,

F. CONCLUSIONS AND RECOMMINDATIONZ

i. Summary of Subscll Conditions

tad on the enclosed

’ A simplified sabsoil profils i3 prege
arazging,
The {wo {25t hofen gpaccd 100 £ apari encountered the

Llack shals hedrock at & gepth of 32,7 and 33.2 ff baiow the existing grade,
orresponding o =levations 805, 8 to 506.6. The shals is scmid and capable

4]

of supnoriing high lcads,

The bedroek is coverad in tuvn by soine 4 it of 2 sandy and

i by 19 to 31 it of 2 siff clay fill. The latter deposit, which

gravelly T,
soth of 7.8 Io 2,2 # below the existing grade, can support

a spread footing type of foundatt aithough piles to rock mayprove more

‘ economic.
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F. CONCLUFIONE AND RECOMMENDATIONS:

.

1. Bummary of Subsoll Conditions {Cont'a)

The only water secpage was encountered in a 2:to 3 ft thick
Izyer of soft clayev sand and gravel, rzeting on top of the clay till stratum.
This pervious layer was covered by 5.7 o 6.3 £ of firm browa clgyey siit,
gncounizred im;:a:;iateiy beiow the gravel fill layer forming the surface of

tiz roag from which the test holes were put down.

2. caton Level and Begring Capacity

It is considered that the new bridge can be supporied on
a} Sprezd footinge Iocated in clay & i; or

b} end-bearing pites, or caiseons, supporied on shale.

s w7iil now be ¢iscusssd in turn.

Sprezd

fociings could be placed in the clay till stratum at




F. CONCLUSIONS AND RECOMMENDATIONS:

2. Foundatica Level and Begring Capacity

nread foe e {Cont'd)

The opper pavt of the claylill was somewhal stiffer m the
gropeeed loesation of the aorthern abuiment (fest hole 1), a3 was discussed
oo page 8, and witl locaily have 2 higher sale bearing capacity. Bowever,
at::}rgz:g to Informastion ohtained from the Consulting Engmeez‘, the é:feeiive
width of the footings will be; aboat 15 i c;'ms.-:qﬁ enlly, the lower porticas of the
strafum will be &Mzcied by 2 major sroporiion of the stzesses transmitied by
the footings, particalarly # the foolings sre located deeper than eievation 627.
Since in thess lower portions the shear sirangth in the {wo lest holes was
similar, i i3 onsidareq that an average undrained shear strangth of 1,000
g. 1% can be wsed for caleutalicn of allowable bearing capacity of footings
22t 2% or Leloo olevation 827 {or boibh abulments. However, the ssitloment

of the northern sbulment, founded op the stifier clay wilk be somawhat smazller,

4z 2djustment of foundation 5ize3 o 2asure squal setilement
cf bollh amiments would regnire additions! field Informniion, #o0w several
wiles which woold datsrmine the extont of the stillsr material in the

oraz of test hole 1. Algo, sn zdditionsl copsclidotion testing programme would

b2 pesded for a wore accurais setflement prediction.
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F. CONCLUSIONS AND RECOMMZNDATIONS:

2. Foundation Lavel and Bearing Capact

a) Spread footings {(Cont'd)

While it is feit that an atiempt at specifying different
{oundation sizes {or uniform sottlement on the basis of the prasently
available La;grmatiea would merely have an academic value, Jrom.the
Hmited mégz.:.:% 8 of the calsunlated scillement mseé on ’che side
assumpsions it appears that the more detailed invastigation is not

economically jusiificd.

‘The allowable net bearing capacity can be taken as.
2.0 tona/sq. ft at any depth in the clay til stratum below elevation 827.
This figurc includes a factor of safety of at lsast three with respect i0 shear
fpilure. An overburden componznt, ogqual to the least weigkt of {inal overburgen

over the footing {or the depth balow the maximum anticipated scouring depth)

can he added,

The amount of setilemant caused by a uniformly distributed
aet pressure of 2.0 tonadeg. ft wilt depend on $ae level of fostiage and the size

gmé stape of foundation, An esiimais of s2ttlencent was mage, assuming a
*cunuatian having an effectivs widith of 15 £t and 2 length of 30 ft, foundad at

glevation 622.
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F. CONCLUSIONS AND RECOMMENDATIONS:

$

2. Foundztion Level and Bearing Capacity

a) Spread feéﬁs& {Coni'd)

H
i
.

The theoretical settlement was found to be as follows:

[}

' Immediate ("elastic') settiement: 0.40  inches.
» Long-term, consolidation

gaotilerpent: 1.06 inches,
~ Total {inel setilement: 1.480  inches.

The above figures ave for a nst stress increass of 3.0 tonvsq. ft.

at foundsation lsvei; I the aetual pressurs 18 less than 2. 0 tons/sq. ft the

sitlercont will be proporitonately swmatler,

x
H

-l F'e

I the actual foundation size =I§ differ appreciably from the

assumed dlmeasions, th aﬁ*f’ctﬁe, ie should bz recalculated,

b} Fis feuﬁdatiean

"The bridge eculd b2 supporiad on plle Icundations, regtl

on the sheie badgrock, Af the positions of the two teel holes, the shale

commeneaod at alovatione 603, 8 end 666,58, Only very pragll ¥ ariations ia the

rivou pilas are employad, the bearing capacity on top of
the bedrock will be vary high, buf eare should e {gken that the shale s not

shatierad by axcesalive harmering aiter ralusal 13 reached.
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. CORCLUSIONS AND RECOMMENDATIONS

2. Foundziion Level ang Bearing Capacify

b} Pie Foundgations {Cont'd)

The driving through the overburden is unlikely to be
sgaively hard, and it is anticipated that the moment when a pile reaches
the shale will e easily nolicsabls in most instances, altbough the possibility
of existencs of boulders in the izst fow feet of iUl over the badrock cannot
he e:éinﬁe&

Preborad caissons cu.x!d : eonsidexed ni. this sitz, the

rezoremendad safs booring pressurs being 28 fong/sg. # of caisson to2.
To cut off water seeprge, i would probebly sufiice io provide lining to

stavation 6238, or hignar, i.e. {o peasirate a short distancs below the surface

of the siildl }.;7

3. Ezecavation considarations,

o serious cifficuliy with excavations is anticipated. The

enty significant wat

(4]
s}
<]
()]

%
Lo
)
|
[¢:]
i

originate from the goff clayey sand and
gravel éaam, encouniered Delween the uepths 8.7 and 8. 2 £t below the existing
grade. However, it is consicered ihat the quantity of v ater wilt not be

lavge anu the sespage will be controllable. It may be pessible to collect

the weter in troughs sugpsaded below the pervious seam or, if the secpage

is only slight, to collest it in grains provided along the perimeter of
excavation, anu o remove it from the excavetion by occasional upumpmg

from & sump.



F. CONCLUSIONS and RECOMMENTLATIONS - Contd

Bhould the quantity of ﬂew prove excessive for the 2bove
methoug, it may be possible {o arrest much of the flow by pumping from
welbepaced outside the perimeater of the excavation and penetiating to

the pervicus layers.

The most effective nrethoa of cutting - off all scepage
would be by means of sheeting ¢rlven to a depth of about 10 £t below the
existing grace. Bowever, sheeting may not b+ esgential for supporting
sides of excavation. ai:d it 8 use merely to cut off water sespage may

rot be economically  justified.

Theoretically, the aubsoil iz siroag enough to stand
engepporied in near verfical cut during a reasonable period of donstruction .

Howsver, normal saiety measures should be adopted.

The excavatuid formation grade below the footings shoula
be protecied agzinst free water, which must aot be allowed to collect in
pocls at the bottem of execavatica, If it should prove unavoldable to retain
en cpen excavation for zny length of time, the grade below the foctings
shouly be protecten by an impervious geal, for instance in the form of 2
thin lzyer of lean concreie or bimminous coating; or, zliernatively, the

last zix {0 tweive inches of subsoil should be left unezcavated until the

. 1aat possible momrent beiore consfruciion of footings.
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F. COMCLUSIONS anu« RECOMMENDATIONS - Cont'

. K prebored piles or caissons are employed, lining
sbould be driven a short uistance info the top of the clay till stratum.
Ho water shduia be tolerated in the boring, se the shale easily softens

on contact with free water.

4., RBockfilling znd embankments,

The materials occurring above the clay till stratom
are unsuitable for use 25 backfill behiaé abutments, and a good
granalap fill sizm:z# be imported for this purpose. The clay il could
be used for backiiiling, but in arsas of restricted worklng space behind
asbuiments iis proper compaction, which would ensure no road settle-
ment, may be Qifﬁcu‘.i and the vse of 2 grapular fill would probably

grove more practical,

¥ the zamples recovered in the two test holes can be
consgidered as represeatative of the subzoll that will be recovered in

ihe diverzion chznnel excavaticn, the spoli will be an inferior material

for the construcifon of rosa embanzments. On account of the predominant
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F, CONCLUSIONS anad RECOMMFNDA TIONS - . Cont';

8ilt content, wet state ang presence of some organic matier, it may |
be diificult to conp act to a high standard required for a satisfactoryA
performance of the new road surface. ¥ it is used in embankments,

a well compacted granular layer, at least 12 inches thick, should be

provided below the pavement to protset it against frost hegve.

Report prepare< by: E. M. PETO ASSOCIATES LD,

H. Rulesza, P. Eag. .
C. F. Freeman, P, Eng,
Chief Engineer.

RE/sb/ap

Our Job Number 62223 February, 1963,
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ATTERBERG LIMIT TESTS

Liquid Piastic  Plasticity  In Stiu

B H./Ea, He. Depth, fi. Limit, % Limit,% Index Water conteat §
1/5 11 56. 4 25.6  30.8 23.7 '
178 21 40.5 0.1 20. 4 20. 4
2/6 18 37.8 19.8 18.5 21.7
2/9 28 36,3 19.3 17.0 23.3



UNCONFINED COMPRESSION TEST RESULTS

134.3

| | Nat.  Densities, p.c.f. Void Ratio GBStrain  u/c Shear Strength
Hole No. Sample No. Depih. . M.C.%  Wet Dry e gt Failure p.8.8.
1 7 15'0m-16'6"  21.6 136.8  112.5 6.58  20.0 2335
1 8 20'0" - 216" 20.5°  131.8  108.0 0.56  20.0 5770
1 1 270" - 276" 325  150.3  106.4 0.58  20.0 1800
1 1% 276" - 280" 18.2  13L1 110.0 0.53  20.0 ' T asse
2 7 170" - 176" 211 184.3 1110 0.52 20,0 1800
2 7 176" - 180" 18,6  186.9 114.1 0.48 20,0 1880
2 10 TT0" - 36" 215  135.7 110.0 0.55 20,0 © 3580
2 10 276" - 28'0" 19,3 112.5 0.5  20.0 2270
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e. m. peto associates ltd.
SOIL ENGINEERING SERVICE -~ TORONTO, ONTARIO
BOREHOLE LOG

Job Name  Bear Creck - Bridge Jobh No. ... (")29

Funiskillen Twp. P Cam ) |
Client .._c/io.J.. A, Monteith Associates Cosing .f%.wt:.‘.),.,",f? - BX to 30 Boring Date . J‘lml*“,y Wth & 13“1' 1

Elevation .. 839, 8 (Clieit's) . Compited By‘,,f., K Checked By . ... B

-~ . . rr—

Borehole No, ...

SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS

i . AS. AUGER SAMPL b v.T. IN $ITU VANE SHEAR TEST

V74 uoisturseo C.5. CASING SAMPLE M. MOIST

&@ FAIR 5.8, 2 STANDARD SPUYT TUBE SAMPLE Wl WATER LEVEL IN CASING
S Sk SPLIT BARNEL WITH LINERS W.T, GROUND WATER TABLE IN 50)1.

(}g DISTURBED ST, UHINWALLED SHELBY TUBE SAMPLE W,T.P.L. WETTER THAN PLASTIC LIMIT
- W5, WASH SAMPLL DL, DRIER THAN PLASTIC LIMIT

B o R.C. ROCK CORE APl ABOUT PLASTICLIMIT

T R

TR AT
. N H
Doy vr Hample Mol Sample Do nf

Er ‘“T” T T TR

1L DESCRIPT 'y Pens w . (1) WATER (EVELS o
D1 DESCRIPTION LOLIDR ottt 4 ':u::mw Tre A] m:«ﬂ § o REMARKS

g
Gravelly THI ToTaT ~

[— WU . [PRURRUR

Clayey silt with fine sand |
some pebbles, and plant
“Toots, Tissured ({ill)

. Yery clayey sand aiui v.Sott [ 1 R
sandy clay IR SRR AU o & % 404 2" L. 'Iapgad.,m

...... Clay, partly fissured, _ | Brownwith | StUt | o a¥le A SR, 8.8, . ﬁz(kifMHJ
some grits - Loy T T 7 ‘ 12
Silty clay, some. sand
and grits {clay till)

__Grey-brown, | Ditto . .
some yellow-

“brown patches

" Ditto

e o o 1t et it e e L e o o s i s gt 7

_..Silty clay, some grits Grey, some | V.St 41 BN ‘"S“zy‘" 204
e e e s e oo o Y ALOW S DEOWIL b e e /SN O NN W
patches ., - il 92 81 |

250" [ 11
Ditto L Groy Ditto _ AL

]

p29°07 |

Clay_m.{sa.nd_,__w_xm_medmm Dark grey. Ditto
——gravel £ill)

‘*3-3’&3’5‘ 2

Shale bedrock . Black - " Solid

- e e

< et b < o s e TOTETY

Tiest Holg Tel
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e. m. peto associates ltd.

SOIL ENGINEERING SERVICE -~ TORONTO, ONTARIO
BOREHOLE LOG

£
LY

‘lanu«u*\ J‘)lh l963

Job Name  Bear Creck Bridge . JobNo, 02228 Borshole Ne.
i Fumiskillen Twp. 4" BX

Chiont L Mﬂ““‘ it ,-\SH-H(“'H(@S C!\SH\Q S Hming [RITHS MR LSSV
Elevation 638,5 (C “O’ t ‘*) o Compiled By ROk, . .. Checked By . s

SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS
. A8, AUGER 5AMPLE v.T. W SITY VANE SHEAR TEST
UNDISTURBF '
URBFD C.5. CASING SAMPLE M. MOIST
AR 5.8, 2 STAMDARD SPLIT THRE SAMPLE Vi, WATER LEVEL IN CASING
‘ S.L. SPLIT BARREL WI1TMH LINERS W.T.  GROUND WATER TABLE IN 5011
IS TURDED S.T. THINWALLED SHELRY TUBE SAMPLE W.T.P.L. WETTER THAN PLASTIC LIMIT

W.5. WASH SAMPLE 0.7, Pb. DRIER THAN PLASTIC LIMIT
LOSY R.C. ROCK CORE APL, ABOUT PLASTIC LiMIT

e HEIEN . o S b T B WA Rl RIAL A o AR © SN i I K
ST ’ )
1
;
n
(

i fsmﬂe‘d f “Brown. | Fiem [ PTG @ 8.8, ,86722.6]

1 Fn o

i g
ey 1

Danaity ¢ WATER LEVEES & REMARKS

T . 47

_g:z;iiféﬂyf‘siit};

~USilty clay, st sand lenpes Ditto | SOt | ergn Lt AN 8.8 4l/6 T21.2
‘ 3 121.3

' ‘”ﬁm ‘ink LQa;bc “mvel in i Dltlo " i f hﬁgnié;{’;iiz.;‘.:”
_.clayey and sandy silt . Compact|

_ ‘ut’y clay with some grits,  Grey o Btift L o
__and sand (clay tll) P b - j o
,,,,, Ditto L oDitto. | Fn’m gp__ 5 20.6

pitto ~Upitte | Ditto i 3&*?
; ! - *f" . M o 2"h {L. ’Iapqed )
0'0", v j

Ditto _— "

o
—
=
o

i

i

,,\,\ -

oo
%
»
my
\"’\
c\m
{\?
}.a
~,;>

— - - e . - - ! / e -

___Ditto T Tpitte. Ditto | t1 1 NN 6.8, 1671 %8.3]

I R S 1077 27SL, Tapged

30°0"] |/

As above, more grits ancj}L,Qgrk Grey | Firm
more sandy ‘

‘1§ 8.5 6/6"
10

Hefusal at 32'8"
(Presumably bedrock)

|
Shale bedrock !
|
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NOTE :
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