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Materials and Research Division

MI‘. Ae K' 'ﬁatt,

Ontaric Water Resources Commission,
47 College Street,

Torontc, Ontarlo.

Re: Thedford Patrol Yard,
%t. #1 i W.J. 6}"?‘1&:‘

Deay Mr., VWatt:

Attached, we are forwvarding to you, & copy of
the above~mentianed report for your use.

In accordance with the conclusions reached at
the meeting on March 5, 1963, we would appreclate it if you
would let us know of your opinion concerning ths possible
danger of well contamination by salt from the respective yard.

fours very truly,

(2{ ‘ 27,
AGS /MdeF A. G. Stermae,
Attach. (1) §ﬁIHCIPAL FOUKDATION EHGR.
o or:
cc: Foundations Office A, Rutka

Gen. Files . MATERIALS & RESEARCH ENGR.
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Attached, we sre Torearding to you, coples
of tha letter By the imtarie Water Rescurces Commlission
concerning the above-mantioned siks.

The letter is self-explanstory and does not
reguire aay comments. We balieve this inforsation will
be useful with respect to your futuve work.

/é»(\é/fv W/Z/LM c:
AGE /VdeF .
Attaoh, %Iﬂl?ﬁs ?@MX& m HER
eco’ Hesars. P. E. Cavell (&)
c :Q % m

& T Howell

Fomdetions (fliee

G, Piler



- COMMISSIONERS:

“A. M. SNIDER, CHAIRMAN . -
W. D, CONKLIN. Q.c. .
J. H. H. ROOT, . P.
JAMES A. VANCE LL.D.
A. A, WISHART, Q.C.

GENERA HAN.AGER

L W.8. MACDONNELL :
- COMMISBION SECRETAR\'

My 24, 1963.

Mr. A. RuTka,

Dep ARTMENT OF HIBHWAYS, )
MATERI ALS AND ResearRcH Division,
DOWNSV IEW, ONTARIG. '

garR Mr. RUTKA:

Re: THEDFORD PaTrOL. YARD
DisTRICT #1 - W, Lb3-FA3

|N RESPONSE TO THE REQUEST IN YOUR LETTER oF May
15TH, WE HAVE MADE AN EXAMINATION OF ALL SEQLOGIC AND
HYGROLOGIC INFORMATION AVAILABLE FOR THE AREA IN THE VICINITY
OF THE PROPOSED YARD AND ARE OF THE OPINION THAT CONTAMiINA-
TIGN OF WELLS COULO OCCUR }F PRECIPITATION FALLING ON THE : =
SALT PILE IS ALLOWED TO INFJLTRATE INTO THE GROUND.

OBR RECORDS INDICATE THAT THE SURFACE BAND MAY
EXTEND ToO A bzPTH oF 40 FEET AND TENDS TO BECOME COARSER
Wi TH DEPTH. ALTHOUGH THE BORE HOLE OBSERVATIONS INDICATED
THAT THE SAND 1S COMPACT, IT IS PROBABLY STILL S.FFICIENTLY
PERMEABLE TO ALLOW INFILTRATING WATER 70 REACH THE 10-FoOT
WATER TABLE QUITE READILY AND THUS EVENTUALLY CONTAMINATE
SHALLOW WELLS. WE WOULD RECOMMEND THAT MAXIMUM PRECAUTIONS
BE TAKEN TO PREVENT ANY PRECIPITATION WITH DI1SSOLVED SALT
FROM ENTERING THE GROUND. SUCH WATER COULD LIKELY BE
CHANNELLED-OFF TO THE CANAL TC THE EAST OF THE YARD.

YOURS VERY TRULY,

A. K. WaTtT,
DIRECTOR,
TJY/cp WaT=R RESOURCES DIVISION.



Mr. F. E. Cavell, S M ‘
Superintendent, ' - :Principai Fonnﬁatian Engr.,
Special oerviees Section. S  Foundation Section,

Materials & Rssearch inisien. o
’May 6, 1963

D JH.0. FOUNDATION IEVESTIGATIQH REPORT -~

Proposed D.H.O. Patrol Yard at Hwy's 21 & 82,

Twp. of Basenquet, Dist.of Chathaam, Dist.No. 1
W.J, 63-F-h3 -, WP, (N11)

It is proposed to erect & B.H 0. Patrol Garage 1/2 mile _
east of the intersection of Eﬂy*s 21 an& §2 A foundation
investigation was requested by the Special Services Section in
a memo dated April 8, 1963.

In order to determine ths‘subséii conditions at the site

and decide on théwtypegang élevg£i§n5kk’the foetiags, an- anesti-

gation,:eangisting'of ) sam§;earﬁo§g@:? anﬂ one dynamic cone

penetration test, was carrie& out. The locations and elevations

of these boreholes are shown §n,Drav1ng 63~F-h3g,7which is attached

to this repert. 5§€ﬁ |
The subsoil conditions at the site are generally uniform

and favourable. The site is covered by-an extaggive’dspositvef

fine, brown sand. The depth of this deposit was exploréﬁﬁtc

14 ft. in boreholes #1 and #3, and to 20 ft. in borehole #2.

The relative density of the deposit may be claszified as compact

with the 'N' values ranging between 12 and 24, and generally in-

creasing with depth. There is no topsoil covering the site, but the

sand is darker in colour and contains traces of organics (mainly

roots), to an average depth of four feet.

cont'ﬂ. /2 s




© Mr. P. B, Cavell, Supt., -2 - R S
,rsggelui»Servieesnge:19&4; o - May 6, 1963

The water table, at the time of the investigtﬁion, ﬁas
found to be 10' to 1l1' below the ground surface, frah;bcrehole
observations.

It 1s recommended that the garage building be sapperted
on continuous strip footings, placed as high as possible in the
compact sand, &8 frost conditions will allow.

A safe bearing load of 1 7.S.F. may be used fcr design
purposes.

No stability probleme are anticipated at the proposed sand
pile location.

Attention 1s drawn to the existence of some shallow wells
to the nerth of the proposed garage area. The nearest well is
about 400 ft. away, snd 12 ft, deep. The intervening subsoil is
highly perneable; fine sand.

For sll service roads, parking lots and other areas to be
paved or gravelled, a minimum of 18" of granular base’eonsisting
of 6" G.B.C. Class 'A' and 12" Sand Cushion, should be used.

A 1-1/2" thickness of HL-3 and 2" thickness of HL-6 is
recommended for all paved areas.

The field work, undertaken during April 30 and May 1, 1963,
together with the preparation of this report, was undertaken by
Mr. F. Magil, Project Foundation Engineer. The investigation was
carried out under the general supervision of Mr. M. Devata, who

also reviewed this report.

cont'd. /3 ...




Mr. F. E. Cavell, Supt., - 3 . st
Special Services Seetion. =~ = , May 6, 1963

‘ We belleve the information contained in this report will
suffice for your design vgrk. However, should further information

be required, please do not hesitate to contact our Office.

o

RM/MdeF K. Yo lo
SUPERVISING FOUNDATION ENGR
cc: Messrs. F, E. Cavell (%) For:
H. D, McMillan A. G, Stermac,
E. J. Orr PRINCIPAL FOUNDATION ENGR.
G, U. Howell
A, Watt

Foundations Office
Gen., Pilas

-







PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': < THE NUMBER OF .BLOWS REQUIRED TO AD

VANCE A STANDARD SPLIT ‘SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVEN BY

MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANGCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH ,

60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, {2 INCHES INTO THE SUBSOIL,

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS
N THE FOLLOWING TERMS : -

OF COHESIONLESS BOILS ARE DESCRIBED

CONSISTENCY ‘N’ BLOWS/ FT. ¢ LB./$Q.FT. DENSENESS ‘N' BLOWS/ FT.
VERY SOFT 0 -2 o - 250 VERY LOOSE C -4
SOFT 2 - 280 - 500 LOOSE 4 -0
FIRM 4 -8 800 - 1000 COMPACT 10 - 30
STIFF 8 - 15 1000 - 2000 DENSE 30 - 30
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > BO
HARD > 30 > 4000

TYPE OF SAMPLE

S.S. SPLIT SPOON T.W.  THINWALL OPEN
WS WASHED SAMPLE TP THIRWALL PISTON
3.8 SCRAPER BUCKET SAMPLE 0.5. OESTERBERG SAMPLE
AS. AUGER SAMPLE F.S FOIL SAMPLE

CS.  CHUNK SAMPLE R.C. ROCK CORE
S.T SLOTTED TUBE SAMPLE :

PH.  SAMPLE ADVANCED HYDRAULICALLY

P.M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.v LABORATORY VANE
Q UNDRAINED TRIAXIAL Fv. FIELD VANE N
Qeu CONSOLIDATED UNDRAINED TRIAXIAL [ o4 CONSOLIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY
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' SOIL_PROPERTIES -

UNIT WEIGHT OF SOIL {BULK DENSITY}

UNIT WEIGHY OF SOLID PARTICLES
“URIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
UMNIT WEIGHT OF SUBMERGED SOIL

. v
SPECIFIC GRAVITY OF SOLID PARTICLES G = 1—‘

-
VOO RATIO

POROSIS Y

WATER CONTENT

DEGREE OF SATURATION
LIQUID LIMIT

PLASTIC LIMIT

PLASTICITY INDEX
SHRINKAGE LIMIT

- wp
F

LIQUIDITY INDEX = w

CONSISTENCY INDEX = -!LI——'L
P
VOID RATIO IN LOOSEST STATE

VOID RATIO N DENSEST STATE

DENSITY INDEX - Smox ~ €

€ max ~ €min
RELATIVE DERSATY D, 15 ALSG uSED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE = ~—3

(1 ee; Ao

COEFFICIENT OF CONSOLIDATION

COMPRESSION NDEX = ——D€
Alogy O

TIME FACTOR » id\f,'— { d. DRAINAGE PATH )

OEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RES!STANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

Ty= ¢+ & tan ¢

IN TERMS OF
TOTAL STRESS

Tr=cy+ o tan ¢

 ABBREVIATIONS USED IN_THIS REPORT

T
e

logez or Ina
logwa or loga

NME<O =

20w

o

BRXOMLY ™ A Q] €

- GENERAL
=3-1416
BASE OF NATURAL LOGARITHMS 27183
NATURAL LOGARITHM OF &
LOGARITHM OF @ TO BASE 10
TIME
ACCELERATION DUE YC GRAVITY
VOLUME
WEIGHT
MOMENT
FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS {© IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ({ j1 18 ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )

WMODULUS OF SHEAR DEFORMATION
MODULUS OF COMPRESSIBILITY
COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION

OF PRESSURE
ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TG BE USED WITH VARIOUS
SUFFIXES iN EXPRESSIONS REFERRING TO NORMAL STRESS

ON WALLS
COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE

FORMULA FOR BEARING CAPACITY
MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL



My, ¥, B, Gav&ll Mr. A, G, Bheraes

Superistendent, Prineipal M@&aﬁi& Engre,

s por eﬁf 5 . Fowdution Sectlion,

peeial *Wi@ﬁ* fGestion Materials & Keseareh Divisica.
Hay 30, 1963

THEDRP(RD PATROL YARD -

Attached, we ars forwarding te you, coplas
of the latter by the intarisc Water Resources Commission
coneerning the above-menticned site.

The lstter is self-explanatory and does not
require any comments. We believe this information will
be uzeful with respect to your future work.

ct /fiZ(f%% ;’igék/‘;/
AGS /MdeF A. G. Stermse,
Attach. PRINCIPAL FUUNDATIUE ERGINEER

c¢t Hessrs. FP. E. Cavell (k)
BE. b, Ha¥iilan
E, J. Urr
G, U. Howell ~

Fomndations uffice
Gen. Files




comursonms, ONTARIO WATER RESOURCES COMMISSION
K. WM. SHIDER. CHAINMKAR : : y -k : )

W. D. CONXLIN, Q.C. BOL BAY STREET. - D. 8. CAvERLY

J. H. K. ROOT, M.P.P, TORONTO 8 - . | GENERAL MANAGEY
JAMES A, VANGCE, 1L.D. Ty . +
Py i ) W, 8. MACDONNELL

COMMIBSIGN BECRTY

May 24, 1963,

Mr., A. Ruvka,
DEPARTHENT oF MignwaYS,

MATERI ALS AND ReseARcH Division,
DOWNSV IEW, OnTamIOD.

Dear Mr, RuTtka:

Re:  THeororD PaTroL Yarp
DisTRICT #1 - W. BaB3-F43

IN RESPOKSE TO THE REQUESY IN YOUR LETTER 0OF May
15TH, WE HAVE MADE AN EXAMINATION OF ALL GEOLOGIC AND
HYDROLOGIC IMFONMATION AVAILABLE FOR THE AREA IN THE VICINITY
OF THE PROPOSED YARD AKD ARE OF THE OPINION THAT CORTAMINA~-
TION OF WELLS COULD OCCUR IF PRECIPITATION FALLING ON THE
SALT PILE 1S ALLOWED TO INFILTRATE IKTO THE GROUND.

QuR RECORDS INDICATE THAT THE SURFACE SAND MAY
EXTEND TO A OEPTH OF 40 FEEY AND TENDS TO BECOME COARSER
WiTH DEPTH, ALTHOUGH THE BORE MNOLE OBSERVATIONS INDICATED
THAT THE SAND 1S COMPACT, IT IS PROBABLY STILL SUFFiCIE!TLY
PERMEABLE TO ALLOW INFILTRATIMG WATER 70 REACH THE 10-FooT
WATER TABLE QUITE READILY AND THUS EVENTUALLY CONTAMINATE
SHALLOW WELLS. WE WOULD RECOMMEND THAT MAXIMUM PRECAUTIONS
BE TAKEN TO PREVENT ANY PRECIPITATION WITH DISSOLVED SALT
FROM ENTERING THE GROUND. SuCH WATER COULD LIKELY BE
CHANKNELLED=OFF TO THE CANAL TO THE EAST OF THE YARD,

YOURS VERY TRULY,

C KT Nl
A, K, Warr,

DirecToOR,
TJY/ce WaTER Resources Division.
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Materials and Research Division

May 15, 1963

Mr. A. K. Watt,

Untario Water Resources Commission,
€7 College Street,
Toronto, Ontario.

Re: Thedford Patrol Yard,
DiSt. #1 - W.J. @_‘F“i;_:_

Dear Mr. Watt:

Attached, vwe are forwarding to you, a cony of
the above-mentioned report for your use.

In accordance with the conclusions reached at
the meeting on March 5, 1963, we would appreciate it if you
would let us know of your opinion concerning the possible
danger of well contamination by salt from the respective yard.

Yours very truly,

S iz
Ig 7

AGS /MdeF £o G, Stermac, -
Attach. (1) PRINCIPAL FOUNDATION ENGE
For:
ce: Foundations Office A. Futks

Con. ¥iles MATERTALS & RESEARCH ENGR
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