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FOURDATICH IHRVESTIGATION REPORT
For
Proposed Chinnick Drain Culvert
Station 744383 -~ Rlosufield Road
dest Bccess to Chathen from Hay. #7401
. County of Kent
District Ho. 1 {Chathom)
Weds 69=F~%3 - W,P, 134-53.01 .

1. JHTRODUCTION:

& request o carry oult a foundation lnvesti-
gation for a proposcd new culvert at the above location
warZ received from Hr, J,.G. Forster, Senior Soils Eaglneer,
Loadon, in a memc addressed to Fr. A.G. Stermac, Principal
Poundation Zngineer and dated April 23, 1%869.

4 proposal has been made by CGiffels Asczoclates
Limited, thal the culvert have dimensions 20 ft, ¥ 12 £t
e of the rigid frame-open type,

An Anverstigation uss subrequently earvied out by
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mie cong penetration
Jeved by means of &
11 saunpling purposes.

ard «plit-spoon

Shelby tubds which were pushed manuvally and ocezsionally

Tne methoed uwsed to advance the cone in the &8y na mio
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ion tests couformed to the reguirements of th
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snere possiple fleld vane iests were cerrisd oul
=t various depths In order to deteormine the undralned choar
stranglh of the cohesive msterisl, 411 5031 sasples resovered
carefully ezxavined and classified in the fleld before beling
2 fo the lsboratory,

Tre logstions and slevalions of the borsholes wers

Projeel Foundsbtion Snplincer nnd are rolallve
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5. SGIL TIPES & SOIL CONDITIONS:
5. 1) gggﬁrals -
Tre investligation wss carried out to a depth
col below existing prow level . Within this
conslets of elinyey silt, bepinning under-
and exlendiny down to the 1limit of the
shall@u gﬂcket of gilty sand was found in
zmaterial 3 not found in either of the othe

B

¥ith sore Szpd traces Gravel {Grey):

lies underdassth the topsoll and

getion in 811 boro-
standerd ponclrztlion tesls rang
per fool, the Jow vilves belng observes

A

surfzee. The consistency is estizated to
wul generally very stifv,
ave the followlng results
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5. SOIL TYPES & snn. cezmzr 5 ir-‘*ﬁ,'d ). LU :

5.2 Clavey Silt with some S.pd Lraces Gra wl (s ey‘)&ont*&.

4 plot of the variztlon of shear strength with
deplh is shown in Flg. %5 from this It is scen that the shear
strenglh varles frox a minlomum of 1100 psf at clevetlon 574.0
£ a msxylmws of 3BDD psf at elevation 558.0.
For dasign purposes the material can be taken as

huving an arerd € shear strength of 1,750 psf.

Bard with traces of Gravel and Clav:
mzierinl wes found to b2 three feel in deplh
#nd was only Tound in bBorehole £2, The “H" value observes

@
was 27 blows ger oot indicating a2 very deass consistency.
¥
Eagmﬁwmmrj tesis gave (he following results: -

7 Sand I 6%
£ 2z Clay 7
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waler levels in the bLoreholes at th: completica
wiiont were Tound (o be ag followst -
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LI 2 2. 5843
B H 3 1, 581.2 ”

culvert, LR
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SCUSSION ARD RBCOMEENOITIONS: {cont’d ) c.’." |
Subsoil ie this logation conaists af & firs
to very sLIff clayey silt extending from belou the tapseil
to the lizit of the Invesiigation, le. sore 30 fest below
¥

level ( & shnllow pocket of dense silty
eX was found in BOHLAZ only, this should not
tems).

Laboratory tests have shown tha! below spproximate
tion 57%.0 the properties of the degosit are such that
ity of 3360 p=ef ezn be

Y e
58 ‘«‘L‘{Eyﬁjg,‘* umg_,”

wed, It is propossd

s
o suppoert the new eulvert on spreed foolings at approzioately
4

¥
57L.G3 in this casc the previously swentionsd walue of 3500 psf
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FORM OB-MT- 978 BEY 1949 OFFICE REPOR‘N SOl EXPLORATION

TEPARTMENT OF HIGHWAYS - ONTARIG
MATERIALS & TESTING OFFICE

JOB  69-F-53 LOCATION

FOUNDATION sscno;‘
[7

RECORD OF BOREHOLE No. :
. Chathms Bay.7136 Sta. 75 + 10 ofs ki1* 1Lt.

ORIGINATED BY

W 1k-63-01 BORMNG DATE  June 20 & 23, 1969 - .. COMPLED BY GA
DATUM Geodetie SOREHOLE TYPE Washboring & NX Casing .. CHMECKED 8Y _

<O £ . ; DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT ",
R O PROfRE o S?MP&? « | BLOWS/ FOOT PLASTIC LimiT ) >
1 'S i 121 3 20 g0 60 80 16 WATER CONTENT— =
r@) &1 . =1 Y [SHEAR SIRENGIH PG F ws - SZ1 remarks
DESCRIPTION =1 2 2 Sg 1 0 unCONFINED + FIELD VANE =%
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Em OB-MY- 126 REV. 1949}

OFFICE REPOR 6& SOIL EXPLORATION

DEPRRTMENT OF HMIGHWAYS - ONTARID
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE No. 2

FOUNDATION SECHO;I

B 69-FL3 LOCATION _ Chathem Hwy.713€ Sta. 75 ¢ 28 o/s 16' Rt. _ ORIGINATED 8Y _ GA -
WP Lhh-63-01 BORING DATE  Jume 23 & 2L, 1869 _ COMPLED BY GA
DAY  Gsodetic S8OREHOLE TYPE Washborimg, WX Casing . CHECXED 3Y L .
1 : -
DyMNAMIC PENETRATION  QFESISTANCE LEGnD LY ~L
| o GOW PROFRE L IMRLES w |BLOWS/ FOGT PLASTIC LIMIT ——— w, -~
| 5 =T . A ) , . WATER CONTENT—— -
izl Zl 20 ¥ [SrEARSRENGIH 25 F we > Z 1 REMARKS
: Eay t 3 ; ~ 1 -——*——-‘O*-—-——-—-—i
ELEV | DESCRIPTION =122 5: | o unconFmeD + FIELE VANE " “°a
DEPTHI ‘ bl BRI gi > | ® QuiCk TRIAXIAL  x {AB. VANE NATER CONTENT % Y
536.3  Growmd lewel S = = 1000 2000 10 20 30 fpcrlorsas
— . * * 4 H b4 T i 3 -

5.5 I oo ,, 3.584.3
Clayey 11t with some | LSS G “ o )
&smd&trasasofgn—}’; 2 35 8 586 Pua—— -

Y . 2000 , °
' o o T HO——— 131
o ‘76422 7
. £
PRy
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FORM O5-MT- 126 IREY 989}

OFFICE REPOR’f‘N 300 VE;XP!.ORAHON

TIATLM Secdetic

DEPRETHENT OF stiGHRWAYS - ONTARIO
MATERIALS & TESTING OFFICE
o &-Fh3
wp  UhE3-m

LOCATION

RECORD OF BOREHOLE No. 3

__ Chatham Puy.7116 Sta. 75 +12 ofs Sh' Rt
BORING DATE  June 25, 1969

SOREOLE TP Washboring, WX Casing

__ ORMGINATED By
_ COMPLED BY

_ CHECKED BY _
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Ga
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ELEVATION

SHEAR STRENGTH VS. ELEVATION

SHEAR STRENGTH (p.s.f)
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ABBREVIATIONS USED IN THIS REPORT

PEMETRATION RESISTANCE

STARCARD PENETARTION NESISTANCE "N’ - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 {RCHES INTO THE SUBSOIL, ORIVEM 8Y MEANS OF A (40 POURD HAMMER FALLING FREELY A OISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE - - THE MUMBER OF BLOWS REQUIRED TO ADVANCE & 2 INCH, 60 DEGREE COME_, FITTED
TO THE ENC OF DRIL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

T OONSISTENLY OF CONESIVE SO01LS ARND THE RELATIVE DENSITY OR DENSEMESS OF COMESIONLESS SOILS ARE DESCRIBED
i THE FOLLOAMNE TERWMS . -

LONSISTENCY ‘M’ BLOWS /7 FY. ¢ LB.7 S0 FT DEMSENESS ‘W Bmows /s FT.
VERY SOFT o - 2 o - 250 VERY LOGSE G -4
SOFT 2 - 8 23¢ - 500 LOOSE 4 - 10
FiRm 4 -8 500 ~ 1000 COMPACT 10 -~ 3
STiFF 8 -8 1800 - 2000 DENSE 30 - S0
VERY STIFF is - 30 2000 - 4000 YERY DENSE > 80
KARD > 38 > &co0

TYPE OF SAMPLE

5% SPLIT SPOON Tw  THRINWALL OPER

wE WASHED SAMPLE TP THINWALL PISTON
33 SCRAPER BUCKEY SAWPLE 2] CESTERBERG SAMPLE
4% AUGEN SAMELE FS FoiL SAMPLE

<% Coung SAMPLE L ROZE CORE

T SLETTED YUBE SAMELE
Pw SAUMPLE ADVANCED NYDRAJLICALLY
PH  BAMPLE ADVANCED MANGALLY

SO TESTS
v LACONSIWED [OMPAESSION LV LABDRATORY vANE
% UNDRAMED TRIAKIAL FyY  FIELD VANE
Ocr  COMSDLADATED UNDRAINED TRIANAL < LONSDOATION

bl TRONED TRISRISL 5 SEMSITIVITY
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ABBREVIATIONS

USED IN THIS REPCORT

SOIL_PROPERTIES

URIT WEIHT OF 30iL {BuLx DEXSITY)
URIT WEIGHT OF SOLID PARTICLES

UMIT WEIGHT OF WATER

UHIT DRY WISHT OF SOIL (DRY DENSITY}
UKIY WEIGHT OF SUBMERGED SOIL

7,
SPECIFIC GRAYITY OF SOLID PARTICLES G = ?-‘-
-

yOID RATIO

PORGSITY

WATER COMTENT

DEGREE OF SATURATIOR

LIGUID LY

FLASTD 4wy

PLASTICITY NOEX

BHEINKASE . iMIT

w % e_
-4

CONSISTENDY INDEX » V¥ !' hid

'

YD RATD ik LOOSEST STATE
VDD RATID %5 DENSEST STAYE

LiQUDITY INDER =

TENSITY i5pEy « Cmux T8
Ewcy ~ o

RELATVE DENSITY D), 15 £.50 USED
WEDRLULIL WESD OF POTERT AL
FATE OF OISTNARGE

VELOUITY OF $1DM

WIS L BRADIENT

COEF? CHENT 2F REAMESS! 1T
SEERASE FOOLE PER 8T wOLUME

—Ae
COEFF " [ENT OF VOLUME CHANGE " ae
{ive}lr

COEFFCENT OF CONSDLUIDAT IO

¥ 3

TOMPREESIDN WIfR
- Liogs o

T,
T FRLTOR . E;z’_, (2, t#amass paTw )

ROREE ¥ COWSTU DATON
St R STREMGTYH
EFFECTInE COmEBIIN )
WTEATERY 1w Tewws o
EFIECT F sabiE of > ESFELTIVE STHESS
Sl SR G BETETANIE 1 it e tan g
Dl F WY 5 4

APEHRE BT LUl SV
™ TERMME OF
YIS, SERESE

SRR L

AFFLREWT BB E OF
Sind Akl BESISTRNIT
R FR oW

T FFACIE WY OF FRIDT40N

SEWETiwiTY

-

N E<CE

B EOMLENY M Qg E

2O m

GENERAL

= 3-t416
BASE OF MATURAL LOGARITHMS 2-7i83
oRlng NATURAL LOGARITHM OF g

OR IO G  LOGARITHM OF 0 TO BASE 10
TIRE

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

WORMAL EFFECTIVE STRESS (& 15 ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { J1 1S ALSC USED)

MODULUS OF LINEAR DEFORMATION { YDUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

NODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TUP OF WALL TC POINT OF APPLICATION-
OF PRESIURE

ANGLE OF WALL FRICTION

DINENSIONLESS COEFFICIENT TO BE USED WATH VARIOUS

SUFFIXES 18 EXPRESSIONS REFERRING TO HORMAL STRESS
DN WALLS

LOEFFIIERNT OF EARTH PRESSURE AT REST

FOUNDATYIONS

BAEADTH OF FOUNDATION
LENGT™ OF FOUMDATION
QEFT OF FOUNDATION BEMEATH SRDUND

DIMERSIONLESS COEFSICIENT USED wiTM & SuFFix APP_YING
TO SPECIF L GRAVITY.  LESTH AbD COMESIOM EIC IN YHE
FORMULA FOR BEARING CRPACITY

UODULYUS OF SUSGRANE PEACTION

SLOPES

VERTICAL wEIGHY OF SLOPE
BEPTH BELOW TOE OF SLOPE TO wARD STEATuM
ANGLE OF SLOPE YO mORIIONTAL
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CEPANTMENT OF HIGHWAYE ONTARIGO

£ - MEMORANDUM L
’Ts: ¥r, ., L. Kl=inutelber, Frone: Poundation Sectlon,
¥unicipsl Fridge Liaison Zngr., Materials & Testing Oifica,

aridpe Office, Room 107, Lab, Bldg.
Adzin, Zidg.

Oare: “June 12; 1969

Sun Fue Res. In agruy To

S unsecT: Bridge over Big Creek
Lots 18 - 19, Con, VII
Townshlp of Windhem - o
District No, 2 {London) ’

As renuested by you, we have reviewed the Consultant,
#illiam Trow's report concerning the bottom heave which occurred
juring excavation of the north sbutment foundation of -Blg Creeck
3ridgze., AL the time, the prevaillng river water level was soms
4 ft, nigher than normal at El, 91.5, the foundation level was
at 1. 77.0, and steel interlocking sheet piling had been driven
to 21, 58.0. During his second fleld investigation, the °
“onsultant 2iscovered the exlistence of af artesian presgsure at
the surfaze of the bedrock with a head to El. 113 X, This

i" artesian pressure was not discovered in hls original investigation,
it nas not y=t been determinecd, however, whether eICe8% pressure
exists within the silt stratum iln which the footing was to be
located, although this seems very likely to be the case.

If an excess pressure exists within the silt laysrs, then
further excavation into this material will agein result in bottom
heave even trnough the river level is down to normal -~ i,e., '
21, 86.0. Zrxtending sheeting would, in this case, be of uc
advantage unless 1t could be driven into an impermeadble cohesive
layer, It now appears that the most practical solution to the
problem wouli te te support both abutments on plles drliven lo
hedraogk, ani o construct the plile caps at a level at which
‘poiling’ would not oceur - i.e,, about 3 ft, highar than the
original s.read footing level, The sheeting should still be driven
as btefore and should be peramanently left in place to ensure Lhe :
stability of the bacxkfill material benhind the abutments as wall as
to provide temporary protection during consiruction of the abutaent .
foundations., wWith regerd to pilss, i% is belleved that 12-3/B-inch
0.D. steel Tiber would be suitable if driven to ‘bedrocks the
maximum allowable loai for this type of pile may be assumed for
design purposee. Since the piles will be driven closed end luio
an aguifer undier a high artesian pressure, it !8 recommendec thatl
the shoes be constructed flush with the pile and not projecting
: as is normally the cass, In this instence, it 1s belleved that
‘ steel tubes would be superior to steel H~plles, sinee’tne latter
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-¥r., K, L. Kieinsteliber,
Funicipal Iridge Lialson Engr., ’ b
Bridge Offize,

Admin. Blda. ‘ June 12, 1967

might allow water to percolate through volds formed ia the ~uz:,’g.,in
between thz {langes, -

The nresent exsavetion for the north aoutment should be
bac«<fille? with granular materlal up to ths level of ths prcpasaﬁ
pile cap - i.2., £l. S0 % prior to driving plles,

The foregoing nas beern discussed with the Soll Consultant
and with Fr. D, Vallee, the Oridase Consultant. They are in
agreement witn our conclusions and recommendatlions,

s
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TELEPHONE 334.32860

Liffeis Associates Limited,
£0 Adsleide Street,
TORONTO 1,

tast,
Ontario.

WM 'D COLBY B. Sc,

C!VIL ENGIHEER
ENGINEERS OF ONTARIO

45 GRAND AVE. WEST
CHATHAM, ONTARIO

February 14, 1969.

Re;-Bloomfield Road from Highwsy # 401
to Park Ave. erd Chinnick Drain,
Townsnip of Ralsigh.

H.P. 144-83-01  Your Job # C 4082

Township 2f Haleigh asked me to writs you re-
wnick Bra&n Culvert and the requi:ed size. This Drain
n be clezned oul and improved, toc provids bettsr drainegs

U’Q

approximate size of this Culvert is approximetely
I a8 height of B.5 feet, which is 150 sguare feet of
s-swc»&an fmr drainags If this Culvert is to be

waa“ﬁ prefer to holc the bottom of the sxisting

%s this drain is very important io this part of
and part of the City of Chathem, it is very
ngs c@ us¢d 1n *he dzsign a2nd that ths
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the USBbiE cross section should bes a8t least

ar near the sams zlsvaetion, and widen thé
s cross—-section,

el

~

Sy
$
~om

top
t beiow the existing bot

g¢ this spring snd ths
z¢ely |1 % fezt, so if ths
2 existing botiom, we will
botiom, if it is sver
irg be pleced in the drain
cr to impeds ithe floe of

Yours truly,

g, O, COLBY 111 ENGINEERING LTD.,

&m. B. Calby, B. Sc.,
Cunaux ng C;ux& Eng;near._




: Giffels assoontes umies

£ 55 ADELAi@E STREET EASY. TORGWTIS 1 BETARI® TEL 3853101

April 21, 1969

8r. J.R. Roy, P.Eng. Re W.P. 144-63-01, Hwy.7116
Regional Materials Engineer West Access to Chatham from
Department of Highways, Ontario Hwy. 401, Our Job C4082

335 Saskatoon St.
London, Ontario

Dear Sir:

We enclose a copy of 2 letter we have received from Mr. Wm. D, Colby
regarding the Chinnick Drain Culvert at Sta. 74483 on Bloomfield Road.

it appears probable that a new culvert will be needed and we expect that a
20" x 12° rigid frame-open type, as per DD-1214-B, will be the most
suitable. We therefore enclose a sketch showing how the botior of the foot-
ing will probably be at Ei.571, a distance of 18 f._ beiow the existing
rcad surface,

Would you kindly arrange for a check on the bearing capacity at this eleva-
tion,

Yours very truly
GIFFELS ASSOCIATES UMITED

: 'R -~
W

G.R. Tilly, P .Eng.
Project Manager

cc: W, Zonnenberg (Att: D.D, Murray) DHO
G.N. Farantatos
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