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E. M. PFTO ASSOCIATYS LIMITED

1287 Caledonia Road,
Toronto 19, Ontario,
7891126,

30th October, 1963.

Our Job Number 43180

The County of Lambton, i ‘
County Building, 4°¢ /- 9
7006 Christina Street, North, ‘ES o

Sarnia, Cntarvio. GeOCR -

Attentlon: Mr. Q. van Dsurs

Gentleman:
Re: Boil Investigation,
County Bridge C 12-6
Aberarder Creek.
We bave pleasure in forwarding to you, six copies of
our soil investigation report.

In the following report we have described the scil conditions
encouniered and bhave givén ocur obgervations and conclusions regarding

the proposed exiension to the existing crossing.

You will find, that due to the laek of information about tbs

existing dentk of foundation we bhave given two foundation elevations. If
these foundation depth, as given in the report, do not ceincide with the

exizting, we will be pleased to raview our observations for the exigting
foundation depth if you so desire. Howevar, for a ny intermediate depth

{i. e. between zlevziion 30 and 88} you may obtam the bearing value by a
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The observation regarding the seiilement, stabilily and the
constructional problems such as the depth of uasupported cyt, bottom heave,
ete. will only he slightly rffected by changes in the foundation depth within

the range of depth investigated.

We trust that you will find the report to he complete and will

parmit you to praceed with the final design. Should you however, wish to

discuss any points aviging from the report, we shall be pleased to have ‘;

vou call us.

Yauve very teuly,

¥, M., BFTC ASSOCIATIS LTD,,

\.-M

BL/vm F. »4 Feio, F. Tng.
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A. INTRODUCTION

We were requested by Mz, O. van Veurs, Couanty Fngineer, i
te carry out a subsoil investigation at the proposed extengion to the

existing struciure over Aberarder Creek.

it is proposed to extend the existing R. C. culvert by some
85 fee: in the upstream divection. The span of the existing culvert te
15 feet, with a radivs of 20 feet and a length of 125 feet. The existing

footings of the culvert are B feet wid Fill

covayr over the crown of
tke gtructure ig come 18 feet and the maximum heipht of the embankinent

at the culvert is abon
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B CGFRNIRAL INFCRMATION

The loczlion of the testholes in velation to the existing

culvert together with the assurned scil profile is shown on the attached

drawing.

soils encountered and ite

strotificatione is given on the attached borehole loge.

ave in vefevence to slevation 108, 8 2z denocted for the TEM location of

which is shown
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B. CGFNFRAL INCORMATION - Cont''d.

Lahorafory test results are given in Appendix A.

Various graphs such ae geotechnical soil properties,
results of stability znalyses, lateral pressures on vertical bracing
and thne-settlement relationship for the embankment are given on

Fipires lto 5 in Sppeadixz B,
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Aberardexr Creek at the zite follows 2 south-north course.
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C. SITE AND GEOLOGY - Contfd.

broken up. In both cases the azbutinents are separated from the wing walls.
Boulders were strewn along and heside the creek., A particularly large

nmuraber of boulders is located near tha sast end of the abandoned bridge

abuaiment.
According o the soil investication between 30 and 50 feet of
giacial drift covers the bedrock an thio site. The bedrock is 2 black,

fizsile shale, part of the late Devenian or ea riy Miseissippian Kettle Point

Hill were laid down. The lowsst layer juet above the badrock consists of

duving the first half

uron interval

Lzke Arkona
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C. SITF AND GEOLOGY ~ Cont’d.

rvetreated, lakes covered the area frown time to tlrme, but due to the
variation in water level only & few fest of ‘sediment were deposited.

The covering sand wag probably deposited in the post glacial Lake

0. S0LL, COMIITIONS

The foilowing sirata wers encountered in the order

indicatad

1. Zrown silty fine sund and gravel

2. Gruy-brown very silty clay with grits and pebblez.
3. Groy-brown to grey silty clay, odd grif.

&, rgenic clayey
B, Creey sandy sild sl

G, Datck grey houlder <lay,

3 -t n B e
£, Davig Qray snbhis.
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D. Q1L CONDLITIONS - Cont'd,

a brief degeription of aach stratum:

1. Brown gilty fine sand and gravel

This uppermost layer in corbination with the topsoil '
variad in thicknees betweaen 1 ft. 4 in. and 4 £, 6 in. It contained

nuiasrous bonlders znd the density of this layer could be described

only asg compact
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BO1L, CONDITIONS - Conttd,

The average valugs for this deposit ave:
Liguid Limit - 29% |

Plastic Limit - 134

Plasticity Indesx - 16 9%

YAquidity Index - 0,26 to 0; 53

Wet dengity f = 130 Ih. Jeu. f1.

P

Dry density
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312 1k, /e, £2,
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Cozfficient of Voluine Change m, = 0.006 sq.$t. /ton

Coofficient of Consnlidation

-4

0.011 sg. in. fmin,

B 1.8 218  infrain,

Ovrervconselidation ratie ~ 2.4

SO 5 o Aoy e ‘s 3
3 AVEOTRES OF N & =2t stvanpth; bassd on

-waluns and natural watey coatent, is 124D 1b. fsg. £L.
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D. SOLL COMDITIONS ~ Cont'd.

depth. The conseclidation charact ieriatics of this deposit were only

glightly different from those‘afkthe nverlying stratum although the

Atterherg ts Indicated that the deposit is o Cl-clay.

Generally the N-valoes variod between 4 and 11, The

nataval water coutent wares hwlw than for the grey-brown very silty
clay but siil} nearer to the plastic than the ligulid limit.

a

The rorage values are:

Licuid Limit -~ 49
Flagtic Limit -~ 19 %

- 37 ib/cu.

Vaoid ratio ~a® 0.72

Cocfiicient of Volumme Change my * G 008 sg.it/ton ?
Coofficient of Consolidation T 0. 014 sqg. infmin.
Crefficisnt of Parmeability m s 3.2 %1077 infmin.
Overconsolidation ratio 2

Undirained shear strength - minimuom 650 ib/ag. .
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D, SOIL CONDITIONS - Cost'd.

4.  Grey interbeddad gilt, silty clay and organic clayey silt

Thie deposit was encountered at testholes 1 and 3 only in
the arvea of the flood plain. Its thickness varied between 2 and 4 feet.
The N-values varied betwzen 5 and 10 and the natural water content

between 15 and 23 %. Qrganic mattar was present in very thin laminations

and should not heve aay adversze effect on the structure.

. Crey sandy gilf il

Underiying the interbsdded silt stratem there is a sandy

#ilt €ill, which contzined serms and pockets of sand and clay. The

a8 about 15 %.

. Darzk zrey bovlder ey

Iramaediately overlying the bedrock thers wag a 2 to 4 feet
and, intermixed with clay and containming grits,

pebbles, stonmes cnd boulders. It is to be classified as boulder 11,

tout 50, su
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D, SCLL GONDITIONS - Conttd.

7. Dazk grey ghale

At depths varying between 34 and 37 feet below grade
bedrock wes encountered. The bedrock vas a dark grey,l with light grey
bands, figsile shale. The recovery of the upper 5 feet of the bedrock was

just above 50 % which indicates that the uppex 5 feet of the bedrock may

be fissured and unscund. At thic depth a source of artesian water wap

found with an equivalent head of about 30 feet. With depth the recovery

increased (see borshole log for testhole 3) to 67 .
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. CECERVATIONS AMD CONCLUSIONS

Foundation glevations and allowahle ben velx:aea

Ve

A

o not have the information availabls about the exis whing

ation depth and

us two foundation elevation were choossan

svation 90 1. e, abeut 10 feet beloyw the averams axdating

slevation 85 1. e, aboul I3 fast below the averaps
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¥ BSERVATIONS AND CO‘\TGT USIONS - Con”d.

11 give sufiicie ent protection apainst scour,. If d: is not sufficient a

shallow ent-off may be ingtailed,

Ths allowable bearing values were caloulated for strip
footings 6 to 16 foet wide and it was found thet only a slight variation

lusg for different footing sisss. 'This ig dus ro the

: ig given for each foundation

tmot encesding 15 feet in width.
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F. OBRSERVATIONS AND COMCLUSIONS - Cont'd.

2.  Mazimhum permiesible hcwm of fill

Baged on the averags undrainadg ahcaz: etrength of the -
cohesive depasits {C, <1, 000 )b/ sq.ft.} and an as sumed a average
density of £ili {125 1b/cu. it} the maxbmuwm pernissible height of fill,

[

at the site invastionted, is 44 feet. Thip height applias for a factor

of pafety of 1, With {ector of safely of 1. 6 the permissible height of

1311 5 foot,
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cay, 2 inches in about 2.5 years and J inches well over 10 yzars? time,




CESERVATIONS AND CONCLUSIONS -~ Cont'd.

Sezbility 2nalyses were carried out for the case when the

ieting embankment will be vndercut in order to place the
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F. CRIFRVATIONS AND CONCLUSIONS ~ Coni'd,

5, Conatructionsl Probleme

1. Heioght of mnsupporied cut

Paa:zd on the minknum avatlable shesr strength of 850 1b/ sq. ft.

and the density of 130 1b/ v, £, the ranvimum unsupy cm.ed height is abc«ut

13 {est. Thus excavations down to clevation 30 may be made theovetically -

in an unsupported verticss cut, provided thers isnc additional surchargs.

For th

o

[

cuts down to elevation 35 the averag undrained

sheay slvength of 1, 000 h/eg. ft, may be assurned; with this va,.ue the

unsupporied veriioal cut may b

s

Py 4

4ie to existing surchargs,

aundrainsd shear srrength, i.e. con-

struction pericdd is ghown on Figuve 4 in Appendic B, In arriviang at thes.

g equrl (o a 15 feot of vertical fill was

aseum wd (i 7. helf of the wmbankment height)
2. Facior of sulsty against bollom hrave

ion 90, or abgat 10 fent
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and b b at the ex
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¥. OEBENVATIONS AMD CONCLUSICNS - Contid,

For excavatione 15 feet decp (i. =, foundation elevation 85)
the factor of safety against bottom heave was 3.7 for the sides where there
is no surcharge, znd 1.9 at the embaniument side. The higher factor of

safety for the foundation elevation 85 ig uve to higher undrained shear

strength exieting =t thipg elzvation,

3. ¥

ter cuntrol
Tt wag estad Hah d during t:hls investigation that ariesianw‘,ter ig .
present in the Gppar layers of the bedrock., The genzrai water table was

found to be at about eleva txon 23 to 21, ex at ahout the upper nroposad

vaticn; but during the dil Bing operations it was notzd that

#11L stvatun.  Bzsed on this observation, it may be
giat~d that the »xesvations down 1o elevation 238 may ke oade without the
ceguivernant of alaborats waied control, Any w soming into th.

ationg may bi dsall with by pumplng from within & sump instaliad
ar th ¢ laval,




0 CONCLUSICHS - Contid,
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. OBSERVATICNS AND GONGLUSICNS -

Cont'd,

The qmt“ veriabls na*ure of the Ean'_&‘}' Bll" tiil and the praaence of

uculae.rs in the dark grey bm.lc‘xer chy may ‘equire the use of tha

teel pil:a. ‘ )

The offect of nzgative fyiction on the piles, due to

extilement of the 111, shaul b considered if the pilee are driven
ore Uacrt*v nt of the fill; to reduce this elfect, pavi of the fill
could be placed anag allowud io stay for a definite period { ea; akout

1 year) and thon the pileg dviven.

Yours very truly

PR )
Report Prepared by

E. M, FETC ASSOCIATES 1
Joe

S
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e. m. peto associates ltd.

SOIL ENGINEERING SERVICE . TORONTOQ, ONTARIO
BOREHOLE .0G

Job Nama ooty Dridae 12 b 0 gopNg, O3S0 Borehole No.
“ The [ i ] YLD vogh oy oy
CHent Fhe County of Lambton Casing . A AN Baring Dote

smm.e TYPE ; | ABBREVIATIONS

SAMPLE coWoition  2AMELE LILE EVIATIONS
) A5, AUGER SAMPLE v. T LN SITH VANE SHEAR TEST

74 unoisturseo €.5. CASING SAMPLE M. MOIST

&‘\3 & AR 55. 2" STANDARD SPLIT TUBESAMPLE LA WATER LEVEL 1N CASING

. ) S, SPLIT BARREL WiTh LINERS W, T. GROUND WATER TABLE IM SOIL

Dﬂ DISTURBED $.7. THINWALLED SHELBY TUBE SAMPLE W.T.P.L, WETTER THAN PLASTIC LIMIT.

- W.5. WASH SAMPLE U.T.P.L. DRIER THAN PLASTIC LIMIT
- LOST R.C. ROCK CORE APL. AROUT F’LASNC LIMIT
) = — § Sarrplt No b Senpte Moo b 1 obual
GO, DESCRIPTION COLOUR Logend | wid + Blows Skt ug: wxr(-,n LEVMJ% 3 M‘MAW
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