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ce: Foundaticas office (Rm, 110)

ODEPARTMENT OF MHIGHWAYSE ONTARIO

e
YL /¥3eF
P o
Litach,

X -
ce: Messrs.

MEMORANDUM
2. Davis, From: Foundation Section,
-hg.lneer, Materials & Testing Div.,
Divisicn. Room 107, Lab. Bldg.
Tiertion: M¥Me, 2, YMelombie Dare: Sepiember 1, 19€5
Our Fie Rer. In REPLY TO
Sueiz-T:
FCURDATION IKVESTIGATICON REPORT
For
Zickory Creek Proposed Diversicn,
Lots 2 and 3. Cone’s VI and VII,
Two., ©f %avwzcx, Co. of Lamoton,
District #1 ({(Chatham, Ontario).
W.J. E5-F-€7 --  W.P. 189-€3
Lttzched, we are Torwaréing to you, our detailed
' foundaticn invsstizaticn report on the subsoil conditions
existing &t the zbove structure site,

We telieve that the factual data and recommendations
corntained therein, will vrove adeguate for your design
rzcuirements. Should further information be reguired, Dlease
fzel free to contact our Office.

S\\"

A
// ,

K,!f. Lo,

SU7ERV 1sinc FOUNDATION ENGR.
3. ¥. Davis (2) Foke:
. ki, Tregaskes 2. G. Stermac,
D, W. Fazrren PRINCIPAL FOUNDATIGN ENGR.
L, Carer
7. L. Zrown
J. Toy
L. Watrtt .
Foundéations Offize o
Cen. Files
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IRVESTIGATION REPCRT
For
Hickory Creek Proposed Diversion,
Lots 2 and 3, Conc's VI and Vii,
Twp. of ’a*wicx Co. of uambton,
District # (Cnatham. ‘Ontario).
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indation investigation &%t the site of
the proposed diversion of Hickory Creek in Warwick Twp. was received

Troz ¥r. G. Scott, Fegional Bridge Location Engineer, in a memo

A Tield investigation was subdsequently carried out by this

Zection to éetermine the subsoil conditions existing at the location

of the propossé strunturs which will cross the creek diversion.
Fresented in thiz report are the results of ihis investi-

icn and our recozmendations pertaining to the design of the

The proposed bridge site (Wo. 1k-2€) is located in the

icirity of ihe Iintersection of Hwy. #21 and Rd. Allovance, between

I ang VII, which is approx. €.8 miles north of the junction
area is gertly rolling terrain in the

¥y the site 1s located in the region

cont'd. /2 ...




. ZIELD IEVESTIGLTION PPOCEDURE:
%~ toral of two boreholes and four dynamic cone penetration
Test

£ wag carried out during the course of the field work. 3Boring
<25 &chleved Dy means of conventional diamond drilling equipment

-

adapted for scil sampling purposes. During the field work, disturbed
é

oy zeans of a standard split-spoon sampler;
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g it conforzmed to the requirements of the
Szandard Penetration Test. Dynamic cone penetration tesis were
carrlzd out zdjacent to each borehcle and at two other locaiions.

7ing energy to advance the cone was 350 ft.-1bs. ver blow.
The locztiorns ané elevations of z1l boreholes are shown

on Dwg. 65-?—6?&, whick accompanies this report.

Sazples were visually examined and classified at the site
@s well 2g in the laboratory. Tests were carrieé out in the labor-

zzory Tor clacssification purvoses. These tests consisted of

- T o e . S
. S0TL TVDPEE LMD S07L CONTDITIONS:
foufE Y ~
5.1) Camerp’:
- S P o
Subecii &t

the site was found to consist of a deposit of

lzyey silt with soze sand and gravel, from ground level to the full
weztn of exploration. In BLH. #2 the continuity of this stratum is
interrupted oy & £-ft. thick layer of sandy gravel with some £ilt

cont'd. /3
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S. ECTL TYPES :ND SOIL CONDITIONS: (cont'd.) ...
£.2) Clavev 3i7-:
This deposit extends from sround level to a minimum depth
of k1 fr, (T1. £55.0) irn all boreholes.. The material consists of

ciayey silti containing sard and sonme gravel. Between elevation
L.C ané elev. £E5.0, a compact layer of sandy gravel with some

sI2t and iraces ¢f clay was encountered .in borehole #2 only.

Yatural Moisture Content -- 179
Liguid Limit - 2¢%
Plastic Ligmit - 154

e average proporiions ¢f the different grain sizes are:

"~ et
Cravel - e

-~
P o
lall Rt 9;’;—
Tiiv - sz
e g PR A

L. water level in B.H. #1 ané #2 was found toc be at

.

contlé, /4 ...




¥ory Creek some 40G ft. east

¢ on the Township Road will
te carrizd cover the creek by means of a 45-ft, long structure,
corstrueted zlong the centre line ef the existing road. It was
ooserved Trom the tridge site plan that the present grade line of

wnship Rozd will be elevated by & feet, arnd the bed of the

iverted cresk will be excavated to about slevation &£Bu.0 ft.

Thne investigation has revealed that the shear strength
ol tihe prey, claysy 11T deposit is adeguate to provide suitable
cuprert Tor zprezd Tooting typs fourndations.

n view of the foregeing, it 1s recommended that the

Tcotings De placed at or below elev. €78.0 in which case, a safe

trezsure of 2 t.s.f. may be assumed for design purposes. The exact
ceoih of the footings, however, Will be determined from hydrological

caches, rrovicded 2:1 sife slopes are constructed.

A Tourdation investigaticn at the proposed Hickory Creek

upszolil &t the site was found to consist of brown, clayey
sil Tollowed by very stifl to hard, grey, ciayey silt material.

ccnt'd. /%




7. 20e2v: {Cont'é.) ...

The proposed siructure is recommended to be founded on
soread footings at or below approx. elevation €78.0'. A design
lcad of 2,0 t.s.f. can be achieved at thnis depth.

Details are given in the foregoing section: "Discussion

ar.é Feccmmendations®,

MTAATT T Y TATIR .
s e ;

- SupaE L R

2z Co. The Tield work wa:s carrieé out during
1%, 1€, 19€5. The supervision of the
<=8 worx, topeirter with the preparation of this report, was
iec out by Mr. P. Payer, Project Founiation Engineer, under

o

re general csupervision of Mr, XK. G. Selby, Senior Foundation







FOAM ON-MT-I24 (FORMERLY DR-ML-128} OFFICE REPORT ON SOIL EXPLORATION

.

DEPARTHENTY DF WIGHWAYS - ONTANID
RECORD OF BOREHOLE NO.
MATERIALS & TESTING DIVISION 1 FOUNDATION SECTION
g08 ___065=F=67 Location Sta. 4700; 14' Rt, oRrIGINATED BY _ PP,
w.p ___189-61 _ BORING DaTE —_June b & 15, 1963, COMPILED BY P-}";
paTum Ueodstic BOREMOLE Type _Washbore - NX Casing. cHeECKeD By . F A
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT vy
SOIL PROFULE SAMPLES _ | | 8Lows/Foot - PLASTIC LIMIT wp N
5 gl g 25 % 75 100 1g5 WATER CONTENT —— W x
@) ml| | %| B [SHEAR STRENGTH PS.F. wp w wy 39
: : PSRN, SS— @
SWEL‘PETV“ DESCRIPTION AE IR RN & | REMARKS
3 T R I WATER CONTENT % Y
1097,0]_Groundlevel 2 z 0 20 30 P.C.F
0.0 //
Clayey silt with sand/ /
and some gravel. ) S T or 6%
1] 858 o Sa 25%
Brown. // o R B 1‘0:
- C1 27
Firm to v. stiff. ,
. s / 21 835 | 690} | R R N = o——H Y WL
[T _:— 690.0
A 3] 58129 ©
£
/ N
VAL
L T A (WoN p— or 0%
S o R I ) N o 11%
"/ N s1 53%
4 SR o Cl 36%
Clayey silt with /] 5| ss| 23 N
some sand. i 680 |
& \\ﬁ...
Gl‘ﬂy ( S A I .
/4 6| s5 27 R
V. stiff to hard, /
/
r A ‘ Gr 0
Glacial Till 7188 |24 ] : Sa 1%%
7 670
4 90 S . 81 53%
T Cl 37%
/ 8 |ss |21 ©
/%
/ 9 |88 |33 o °©
(r/ .MMM - - or 0%
/ Sa 14%
/T Si 62$
- cl 2
555, 5 // 10| 85 |35 ~ L L 2
%1.5 | 'End of borehols.
650




FORM UB-MT-126 (FNAMERLY C8-ML-1283

an-ea’

OFEICE REPORT ON SOIL EXPLORATION

OEPARTMENT OF HIGHWAYS ~ ONTANIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 2

FOUNDATION SECTION

L1.5

End of borehole,

Jo _65-F=67 LOCATION _Sta. LALO; 17" L. ORIOINATED BY __PePs
w. p 189-63 BORING baTE sJuue 15, 3965, COMPILED BY I:-JL
patum._Geodetic BOREHOLE Typg _Washbore - BX Casing. cHECKED BY P
DYNAMIC PENETRATION RESISTANCE LIQUID LiMiT wi
SOIL_PROFILE SAMPLES 1 . |seuows/roor PLASTIC LIMIT wp .
5 5| 4 2 5 75 100 125 WATER CONTENT —— W x b
& | | | B [SHEAR STRENGTH PSF. wp " w, 39
;f:‘-—-‘%y& DESCRIPTION sl 51 2l¢el 3 “ Y| Remanxs
3 R - “ WATER CONTENT %
696.6 | Groundlevel v d| 10 20 30 p.C F
- 0.0 | Claysy 8ilt with A
some sand. /
Brown 7 /]
Mo B S ‘ “
irm A1 lss |9 [ Gr 62%
b91. 6 S Sa 16%
5.0 | 8andy gravel with > S R Y W.L.
:gm:l:i.l.t & traces : al2 |ss }2&99‘ - : . o < 690.6
Y- SN I B si 13%
Coupact . ‘;?-*“ = C1 3%
kes “al3 18 |2
85.6 | ... _ - A T \
11.0 //-l;p~ . [ R—— —d H
STNERR \\ "
/A ]
Clayey silt with some ’4/ 7
sand and gravel. N
3 ' G
//_é 18s 17 | 680 | > ]
Grey. :ﬁ
3
AU -4 — Gr 13%
(A6 (88 | 2 Sa 17%
V. stiff to hard. / 81 428
/4 ClL 28%
Glacial Till A1
T
/
Va
P =
4,
/
bss.1 A




FORM DS-MT-(26 (FORMEALY DR-ML{Z 8 OFFICE REPORT ON S0il. EXPLORATION

8B-1n3} ‘ . .

v

DEFAATMENT OF HIGHWAYS - ORTANID .
RECORD OF BOREHMOLE NO. 3 FOUNDATION
MATERIALS & TESTING DIVISION OUNOATION SECTION
son _65-F-67 LOCATION __Sta, 4700; 1A' Lt. , , oricinatED By _EePe
w.p __ 189-63 BORING DATE _June 16, 1965, COMPILED BY P/:P-
Ly
patum __Geodetic . BORENMOLE Type _Cone Test Only . CHECKED 9Y . 87
DYNAMIC PENETRATION RESISTANCE LIQUID LiMiT wy
SOt PROFULE SAMPLES 1, | BLows/FooT PLASTIC LIMIT wp N
5 s| & % 5P 15 100 125 WATER CONTENT ~—— W x F
il = w | Y |SHEAR STRENGTH PSF. wp wi 38
ELEV. Wwlow ol . — @ REMARKS
OEPTH DESCRIPTION p ;? () 0 > W
« 2 - 8 “ WATER CONTENT % X
$97.0 | Groundlevel v @) “ L P.C.F
0.0 N\
| 690 | _ , -
\\\
\\
'\
| 680 | AN

 679.Q b ) O UN L
18.0 End of borehole. "

670

e PN P T — . . [P S———




FORM GRB-MY-126 (FORMERLY OR-MU-ES) OFFICE REPONT ON SOIL EXPLORATION

an-1aar . 0 .

»

VEPARTMENT OF HICKWAYS - ONTARID

RECORD OF BOREHOLE NO. & FOUNDATION SECTION
MATERIALS & TESTING DIVISION
Jo8 83-F-07 Location ks 44805 14! Kb ORIGINATED BY P.Ps
w.p 189-63 BORING DATE _June 16, 1963, ‘ - COMPILED BY PP,
/7
patum Geodstac BOREHOLE Typg ._Cone Tast Only CHECHED 8 G
: DYNAMIC PENETRATION RESISTANS LIQUID LIMIT e ¥
h..,“_,_._._r*_-,?f?ih?39[‘,‘1?.,___,.__V_, g SAMPLES 4 BLOW3, FOO] : Ta | PLASTIC LT wp N
5 51 2 5 50 B 1000 e WATER CONTENT ——W i
il « | 9 I'SHEAR STRENGTH BSTF. - wp " wi @
ELEY I e @ REMARXS
P DESCRIPTION L - B SN » 8
DEPTH el 32 A B
4 IR IR WATER CONTENT % Y
699,1| Groundievel < @ P.C.F.
0.0
1690 | . o ]
21,71 End of borehole.
’

670 | ..
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STANDARD PENETRATION RESISTANCE “N': -

12 INCHES INTO THE SU8S0I1L,

ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

THE NUMBER OF BLOWS RECUIRED TO ADVANCE A STANDARD SPUIT SPOON SAMPLER

DRIVEN BY MEANS OF A 140 POUND HAMMER FALLINC FREELY A OISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED

TO THE END OF DRILL RODS,

12 INCHES INTG THE SuSSOlL,

DESCRIPTION OF SOIL

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

THE CONSISTENLY OF COHES'WE SDILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLES: SOiLS ARE DESCRIBED

W THE FOLLOWINE TERNS : -

CONSISTERCY

VERY SOFT
SOFT

FiRm
ETIFF
VERY STiFF
HARD

55
ws
58
A3
TS
ST

Qu

Qo

‘%' BLOWS/FT. 5 L8.750 FY

0 -2 0 - 250G

z - 250 - 500

4 -8 500 - 1000

8 - 15 i000 - 2000

is - 30 2000 - 4000

> 30 >  &0c0

TYPE OF SAMPLE

SPLIT SRODN Tw
WASHED SAMPLE TP
SCRAPER BUCKET SAMPLE os
AUGER SAMPLE Fs
CHUNK SAMPLE RC

SLOTTED TUBE SAMPLE

DENSEMESS ‘N BLOWS / FT.
VERY LOOSE 0 -4
LOOSE 4 - 10
COMPACT 10 -~ 30
DENSE 30 - %0
VERY DENSE > 30
THINWALL DPEN

THINWALL PISTON
QESTERBERG SAMPLE
FOU. SAWPLE

ROCK CORE

FH SAMPLE ADVANCED HYDRAULICALLY

PU SAMPLE ADVANCED MANUALLY

SOIL TESTS
U CONFINED COMPRESSION Ly
UNDRAINED TRIAKIAL Fv
CONMSOLIDATED UNDRAINED TRIAKIAL €
DRANED TRIAXIAL 5

LABORATORY VANME
FIELD VANE
CONSOLIDATION
SENSITIVITY
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ABBREVIATIONS USED IN _THIS REPORT

SOIL._PROPERTIES

UKIT WEIGHT OF SOIL {BULK DENSITY)
URIT WEISHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SCit (ORY CENSITY)
UMIT WEIGHT OF SUBMERSED SOIL

7,
SPECIFIC GRAVITY OF SOLID PARTICLES G »

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LiQuiD LY

PLASTIC LIsIT
PLASTICITY MDEX
SHRINKASE LIMIT

w~w,
LIQUIDITY INDEX = L

®
CONSISTENCY NDEX = ‘—'33-_—"—
P

VOID RATIO 1N LOGSEST STATE
VOID RATIO N DENSEST STATE
DENSITY INDEX « Soex 8

Comex " Cmn
RELATIVE DENSITY D), 15 a150 useEd
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABIITY
SEEPAGE FORCE PERM UNIT VOLUME

~Ae
COEFFICIENT OF VOLUME CHANGE “live) 53
i+e)Ao

COEFFICIENT OF CONSOLIDATION

Ae
COMPHESSION DEX = LY

TIME FACTOR » E‘-":—- { d, DRAINAGE PATH )

DEGREE OF COWSOLIDATION
BHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRACY iOM

ASPARENT COMESION

M TERMS OF
EFFECTIVE STRESS

e+ tong

" TERMS OF
APPARENT ANGLE OF % TOTAL STRESS
SHEARING RESISTANCE,

Ty=C ¢+ o tOn
O FRICTION J s ¢
COEFFICIENT OF FRICTION
SENSITIVITY

loge 0

B XOMuEy &4 Qq e

ZO0OMrw

w v x

GENERAL

=3-1416
BASE OF NATURAL LOGARITHMS 2-7183
orRlIng NATURAL LOGARITHM OF 2

OR 100G  LOGARITHM OF @ TO BASE (0
TIME

ACCELERATION DUE YO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { {L IS ALSO USED)

NIOGLUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SKEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO FOINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONMLESS COEFFICIENT TO BE USED WITH VARIOUS
SJFFIXES IN EXPRESSIONS REFERRING YO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BEMEATH GROUND

DIMENSIONLESS COEFFICIENT USED WiTH A SUFFIX APPLYING
TO SPECIFIC CRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEISHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE YO HORIZONTAL
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Department of Highways Ontario - |
Copy for the information of

Mr. K. Selby, Foundation Section, Lab. Bldg., Downsview.

e *
Zesign Dngineer, Downsvieu, Untario,
~ondon Rexicnal Cffice,
LONDON, Ontario, .
P
Attention: Hr. ¥, C, Dodge CL

i2erore Ireek 1 1/2 =mls. south of Forest
éiG. i‘&-‘zh, ﬁni’wq 133“53,
=6:%, Tdstrict 1, Varwick Twp. Bridre,

In reply to your memorandum of January 25, 13866, the profile
of the stream c¢iversion recently supplied by your office will
affect btoth the foundation and the hydrelogy recommendations,

1 heve discussed the subject with Mp, ¥, Selby of the
feundation section, and we agreed that in view of the revised
invert elevation, the bottom of footings could be raised by 3

feet, to elevation 68l.0. This would be satisfactory both for
earing and scour.

SDH/im / J. D, Harris,
cc. ¥. Selby ¥ Aridege llydrolegy Engineer,




DEPARTMENT OF HIGHWAYES QNTARIOD

MEMORANDUM
.Tn: Hr., A, G. Stermac, From: Bridge Division,
Principal Foundation Engineer, Downsview, Ontario,

Room 107, Lab. Bldg.

Dare: March 21, 1966,

In RePLY TO QS ’ F’ 67

Dus Fie Rer.

Sussect o p. 189-63 Site 14-26,
Hickory Creek Bridge,
6.8 miles north of Jct. Hwy. 7,
On Concession Road East of Hwy. 21,
District 1

Attached please find one copy of the preliminary plan
D 5830-P1 for the above structure.

Would you kindly review the bridge foundations proposed
and inform me 1f they are satisfactory.

An early reply would be apprecilated.

® { /ZfLm%b/

APW/ag A, P, Watt,
Reglonal Bridge ILccation Engineer.
Encl.
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%ciambie, Foundation Sectlon,
% - Dyvorw 5
Fianning Engr., ¥aterials & Testing Div.,
Division. doom 107, Lab. Bldg.
ot Hr. A, P. d=tf,
isglonzl Bridge ¥arch 23, 1366
Lozztion Engr.
;.E, 13\°éj,
3ridze 3ite 13-25,
Hickory Cresk Bridge,
Hay. 21, Oistrict 1 {Chatham),

-r

W2 nhavs revliewsd the preliminary plan for the
above structure,
The Zesigner apps2ars to have followed the rec-~
cmzendations of ths Founiatlon Section,
! i { .
Y LV “uvk“LK
e
1G5/ ¥ieP K. G. Selby,
SENIO2 POUNDATION ENGINEER
for:
A, G, Stermac,
PRINCIPAL POUNDATION ENGINE
ce: Pouniations Offics
Sen, Piles

1101}
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