6l-F- 73
000/\/75/ . #77
S/mQCoFf



140+ 00

138+00

. SIMCOE ROAD NO. 17
TO LOVERING TO COLOWATER
16° BLACKTOP  ROAD D)
l ’ /~\ KEY PLAN
- b / n\\ ~! I , e °S(:A\LE N MILE‘S .
\\ W e === e —
Ve x LEGEND

Bore Hole

& N

W.E. . / \ .
—q}f Cona Penetfration Hole
b

Bore & Cone Penetration Hole

= Water Levels established at time
of field investigation,

NO. |[ELEVATION| STATION | OFFSET

P L AN i 5795-8 |139+ 45 {104 RT
SCALE N FEET
o s ° . 2 2 583-9 [i139+93 |22"6 LT
# ! ¢ 2
[BLOWS/ FT. (CONE)
.. 25 50 75 100
[BLOWS/FT. {CONE) ORG. _TOPSOIL! = e
580 = I B LR 580 580 b 580
CLAYEY SILT with CLAYEY SILT with '
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ce: Foandatione OFPics frym, 110)

Mr. A. M. Toye, July 20, 1962.

Bridge Engineer. D.H.C., FOUNDATICH INVESTIGATIO
REPCRT

Materi.ls & Fesearch Division, W.J. 62-F-73 ~- W,P. (Kil)

(Founda:ion Sectiocn) Municipal Job.

Attention: Mr, XK. L. Kleinsteiber,
Municipal Bridee Liaison Sngr.,

Fe: Proposed New Durnford Bridre,
Bridge Site No. 2, Simcoe Cty.
Road No, 17, District No, §f._

Attached, we are forwarding to you, our detailed
foundation investigation report on the subsoll conditions
existing at the above structure site.

We believe you will find the factual data and
recommendations containgd thsrsin, adequate for your future
design work. Should further information be required, please
feel free to cmntact ocur Uffice. : F

g7/
[

tttach, SUPERVISING FUUNDATION ENGR.
cc: Messrs. Toye (3) For:

Howard

Clark A, G. Stermac,

Tillcock PRINCIP2L, FOUNDATICK ERGR.

. Kovich

MeCormick & Rankin, Ltd.

A, Watt

-
™
« v * »

=EakcRvid

Foundations Office <~
Gen. Files.
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ABBREVIATIONS USED IN THIS REPORY

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N'' - THE NUMBER OF 8LOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCMES.

DYMAMIC PENETRATION RESISTANCE : ~ 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 OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTENCY ‘N' BLOWS/FT. ¢ LB./SQ.FT. DENSENESS ‘N' BLOWS / FY.
VERY SOFT 0o -2 0 - 250 VERY LOOSE 0-a
SOFY 2 -4 250 - 500 LOOSE 4 -10
FIRM 4 -8 500 - 1000 COMPACT 10 - 30
STIFF 8 - s 1000 - 2000 DENSE 30 - 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 > 4000 '

TYPE OF SAMPLE

S.8. SPLIT SPOON T.W.  THINWALL OFEN
WS WASHED SAMPLE T.P THINWALL PISTON
S.B. SCRAPER BUCKET SAMPLE 0.8, OESTERBERG SAMPLE
AS. AUGER SAMPLE F.S. FOH. SAMPLE

(] CHUNK SAMPLE R.C. ROCK CORE

S.T SLOTTED TUBE SAMPLE
P.H. SAMPLE ADVANCED HYDRAULICALLY
fM SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
Q UNDRAINED TRIAXIAL FEV.  FIELD VANE
Gru  CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Gd DRAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED

IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

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

7
SPECIFIC GRAVITY OF SOLID PARTICLES G » —%

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LimIT

PLASTIC LIMIT
PLASTICITY INDEX

SHRINKAGE LIMIT

LIQUIDITY INDEX = "—I__"'..P_.
‘e

CONSISTENGY INDEX = lf'f—

VOID RATIO IN LODSEST STATE

VOID RATIO IN DENSEST STATE

DENSITY INDEX « Smoz— €
€max " €min
RELATIVE DENSITY D, IS ALSC USED
MYDRAULIC MEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME
—Ae
(1+e)ac

COEFFICIENT OF VOLUME CHANGE =

COEFFICIENT OF CONSOLIDATION

Ae

COMPRESSION INDEX =~
Dlog,e &

TiME FACTOR = %};L { d, DRAINAGE PATH )
DEGREE OF CONSOLIDATION

SHEAR STRENGTH

EFFECTIVE COHESION

INTERCEPT IN TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS

SHEARING RESISTANCE, | Ty=c' + ¢ tan ¢'
OR FRICTION

APPARENT CCHESION
IN TERMS OF
TOTAL STRESS

Te=cy+ 0 tan ¢

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

CTOEFFICIENT OF FRICTION
SENSITIVITY

logea
logyea

M E <o =

S XOomeNy o3 qq ©

Z2o0orw

o x

GENERAL

=3-1416

EASE OF NATURAL LOGARITHMS 2.7183

or ing NATURAL LOGARITHM OF g

or loga LOGARITHM OF 2 TO BASE 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE
NORMAL STRESS

NORMAL EFFECTIVE STRESS {0 IS ALSO USED)

SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( [ IS ALSO USED)

MODULUS OF LINEAR DEFORMATION (YOUNGS MODULUS )

MODULUS OF SHEAR DEFORMATION
MODULUS OF COMPRESSIBILITY
COEFFICIENT OF VISCOSITY

EARTH PRESSURE

GISTANCT FROM TOP OF WALL TO POINT OF APPLICATION

OF PRESSURE
ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFIGIENT TO 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




FORM OB - ML - 126 REV 95 DFFICE REPCRY QN SUIL TRPLORATION
614391 . .
DEPARTMENT OF MIGHWAYS -~ ONTARIO i
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
sop __ 62-F=73 Location _Simcoe County Road No. 17, Durnford Bridge 5AIGINATED BY _ _WoW.K.
we ML 30RING naTe June 27, 1962. ' COMPILED BY WoW.K.
DATUM _279.8 aort-oLe Tvee Mash Boring - BX Casing. SHECKED BY
L. . i DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
! L SOILPROFILE L CAMPLER L | eLows/FooT : PLASTIC LIMIT —— wPp _
: 5 g 2 2040 60 80 100 | warer CONTENT—w xF
q & | © |'SHEAR STRENGTH P.S.F. P - wi 39
i ' W~ e e @ .
F—lﬁ/: DESCRIPTION -8 - 2 | > |Field Vane Tests x & | REMARKS
BEPTH CEl 20 B lﬂ WATFH CONTENT % b/
: ol © 3] @ 200 400 600 800 1000 10 730 3 0l s
% : — — —t—
‘ | ! | | | j | !
N ~ ' ‘ i | i :
: at, ; . g
29.8 Growq Eloystion oy {580 g ; w1,
579'0 /1 : ! ' ! : ! =
0.8 | Loose clayey silt //C.____. o ! : | : ; o El. 579.0
with occasional ) L bSr , 2 i | I ‘ ‘ "P- Observed ir
72.8 | layers of clay. 2 TP 1 ; ; casing.
7.1 JI13. 88 22 ; : -é— |
e 1570 3 S S
Loose to medium ol o 88 1 200 ; i ) ; _
dense silty sand. N i P i 1 Gravel 2%
Si i ! ; : ; ; Sand 63%
JHET ss ;o ; | : ; Silt 34%
EHY P 5 S | Clay 13
P ) 560 | L ;
TR 55 0 21 5 —— !
555.8 i | Yoo
24,0 | Very dense silty °, ! * | i ; :
e * ¢ T | : :
| clayey gravel (Till) ;/;x 85 ‘g" f‘or | |
14 : H
549,8 550 : ;
30.01 End of Borehole. I S :fggi | ‘ !
B ? | ’
| o | ; : ; ;
L I ;
i i i i
L ko | — ‘
L ! | ! ;
C ! ! ; : |
i, T f ! ! : |
: ; . ] i i ! ‘ J
| * | | : |
| ’ L | i ; | | | ! |
‘ ! | | ! ! i | i ! i
} ! ‘ 5 i f ¢ ! . ¢
* b T R N , |
| i : ? : i E ; i
| : ; i ! l : |
| o o | ' !
i | ; i ' [
: v | ;
i H } i
i ; 5 : # : | !
? | ] | ,
! ; ! | ;
| E | P
| ‘ ‘ ! ; |
i ! ‘ l
§ ! ! 1 ? ;
l | § ‘
| | ol
“ k i !
. | | ]
. ? 1 ‘: i ? : :
; { ! i !
i H
| : : '
! | |
: : ‘ l
. | |
? ! : | |
! ! | | |
| N | .
! i | I
| l ] 1! l ) i




FORM OB -ML -i26 REV9ey TEEIGCE REPORT ON SOIL EXPLORATION

64.4391 .

DEPARTMENT 0OF HIGHWAYS - INTARIO ]
MATERIALS B RESEARCH DIVISION RECORD OF BOREHOLE NO 2 TOUNDATION SECTION
JoB _02-F-73 _OCAT ON _9imcos County Rd, No. 17 Durnford Bridge 2RIGINATED B3Y WoW.K.
w.p Nil SORING DATE _June 28, 1962, SOMPILED BY Wk, K.
paTumM 2839 R0REHOLE rypg _Wash Boring - BX Casing. CHECKED BY
‘ ! N , DYNAMIC PENETRATION RESISTANCE Plioup LMt - wioo
I ,fg,otl.'j._;. P?OFILE [ ,_ﬁmw._"x_iy?,l;' E: ":_..; w BLOWS / FOOT = PLASTIC LIMIT wp ;
1 s L B8 2 20 40 60 80 100 i yareR CONTENT—« «F
Py x v 1 Q| SHEAR STRENGTH P.S.F. - wp " wy 392
. T R AN
= DESCRIPTION 212 212l 2| rield vane Tests x — & REMARKS
. XX 20 = o i = W ER TENT 9
B R 200 400 600 800 1000 SLER fgNTENSe | Y
: 4 ] ]l ; : Il ; ; | P.C F.
B T | |
t | | i
583.9 | Ground Elevation i ; f : i |
82,0 ; Organic Topsoil H | ’ : | ; i ! ‘ : :
1.9 A : | 580 : : | ! | : i . .
% ! .02 } } . : : | W.T. |
Loose clay?sr silt, '// —i—-—J o P 1 g i E | ;k : ; 10 -l.-——?-_-—— ‘
with occasional AT ; ; ; : t X : "‘f#’"‘"‘; 7 1E1. 579.6
. . { i ; } i i i ¥
i layers of clay. (/, i : | l f i 1 ’ | | Cbserved in ©
Pdleas L. | i i ‘ ! i casin
P4 L 185 1 H 1 ! ! g
= ; | o ‘;“#; | Sand 3%
M O — Clay 47%
566.9) 4 ™ P! | | 128 |Silt 50%
17.0] 2 A | A |
. Loose to med. dense [T q5 | 1g i _¢.~ ‘ : Gravel 4%
silty sand, i "‘_L'f 2 : 1 ﬁ ; ; : | Sand 51%
;l NA . : , 560 ;‘ { i { Sili u{’%
i‘i‘“ ss | 16! | _§_ ; : Clay 1%
553.9 1k N ! :
10,0 V. dense silly clayey A 6 S5 100 ifor i i
2, (gravel (T1ITJs 5 AL ! ‘ i
318 End of borehole, : . | 550 L ‘ :
; : : ! ; )
! ‘ ! : ! j
; o P |
| . o S
| S BT — -
! ! ' : ) ! : . !
| oy o ! o
: ; | | | ! !
i o ;o L I
| ? b i : | : ; }
| I P L | !
| i , | i ; |
| o [ R R ?
| | o I |
| . A |
a | Do E ! ‘ |
; ! { ! i ' :
! ' ; | ' | \ | i |
i o ‘K j 5 i
! P ; | i
i ! i ; i :
{ [ i ! ; ' !
! S o
i i : | ' | !
| o o
! : | | | ! i '
| SREN r L]
| i : ] ! ] | ]
! ; | : !
i ! ! i | | !
' : P | l
! ! P ; l
| ! L 5 !
| N ] |
! } | ; | I :
] J ' } i i | l J




FORM OB-ML 252 (REV. MARCH 62

60

50 e

Cant

40 L . - [N

Per

INDEX
(N
@]

PLASTICITY
o
O
|

60 7Q 80 90

Per Cert

woTEs BOREMOLE N2

SAMPLE WNO. | FROM 5'io & -8
SAMPLE NC. 2 FROM 10 to 11’ -8"
SAMPLE NO. 3 FROM i5 to 16' - 8"

DEPORTMENT OF HIGHWAYS ~ONTARIQ

MATERIALS & RESEARCH DIVISION

PLASTICITY CHART
Job Ng, 62 ~F-73 WP No. —

Lccation SIMCOE COUNTY RD. NO.I7 STA. 139+55




\ /
/ A
_@_9
6 . 1
® o ®
L CO RD. NG. 17
T140+060
18 N7 13 6 il 0 9 7 6 5 4 3 2
L9 00 0 0o @ @° @ & @ & @ e e ®
22 23 21 20 19 i8 17
@® ® @® @® ® ® ®
@' ELFB é’ 2 f
5
H
139 +95-6
L BH 2 EGEND
CONE 10 WEST PIER L
—Q - CONE + BORE HOLE
® - PILE
. PILE |ELEVATION | CONE ] ELEVATION
NO. PILE TiP NO. |CONE REFUSAL
{ 550 00 | 555-80
12 550-45| 2 5655-75
13 549-75| 3 549-39
14 549-45| 4 546 S0
15 550-9I 5 547-83
16 55(-70| 6 551 -40
) 555 08 7 548 80
20 552-25 8 547-50
21 55157 9 548 6l
22 551 -27 10 554-47
ORIGINATED: B. G DEPARTMENT OF HIGHWAYS —~ ONTARIO SCALE - 1 - 4
‘DRAWN: D M. MATERIALS 8 RESEARCH SECTION
: PR AP A W.P.NO. II1-6l
CHECKED: f{{/w‘ 1 SIMCOE COUNTY ROAD NO. 7 JOB NO. 62 -F-73
APPROVED : A L] Pt ttote o, AND 5
DATE: .22 JULY 1963 ’ BRIDGE SITE NO.2 bwe. No. 62-F-73 B
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Munieipal Bridge Liaison Zngr., Princisal ?‘gmﬂ&ﬂm ErEYes
Bridpge Divislen. ' Foundetion Sestlon,

Haterials & Repearch Divisien,
July 23, 1963

e,

fizmcoe Comnty Rosd Bo. 17,
E?i%gﬁ Sit}g 1 ggg‘%t&t ?"

i ¥ e

L

ir Juoe 1962, the Foundatlor Ssctien emrried out the
iovestigation for the above strustiore and pressnted 1ts findlngs
together with the necessary recommendstions in thoe report dated
July 20, 1963. Piles driven t¢ refuzsl in the varg dense till
stratum were recosmanded apd elevaticn 553.0 was given a¢ the one
where refusal should be oypected (within ehe or twe fest).

2uring coepstruction, 1% wes chserved that pllez in the

sowth pertion of the west abubment 4id pot mest refusal atl the
o shove-gantionsd slevstion, ner even a fevw fest deepsr. This alsc
spplisd to the plle in the very rerch scrner of the zsme fooling,

»he Foundstion Seciicp imeediately dispatebas s orew under
ihe dipsctiscn of Br, 5. obsdisli, Foundation “rejsct Sngineer to
investipate and determine the ouusse for this snomaly, abd zake
the nacessary reccmmsndaticng.

Ten dynmsie cone penetraticsn testa were gcarried out within
and arcund the problea srok. The eones met refusal st 4iffavent
elevations, indleating the existence of a dspraesion in the very
denge till stratu=m, in this depression, the pile tips difd not
reach the till and, conssquenily, did pot meet refusal. The loeation
of the dynamic cone testz, the zievatlions of con® refusal, and the
gmssﬂt slsvations of the pils tiss, are given on the sttashed
irawing.

Twe resedial messurss Bre rscoasended:

{1} iewer the foundation seuth of Pile Hu. 11 (ses drawiog)
by excaveting ap additiunel three faeet ant coptinus the driving of
piles Be's, 12, 13, 1k and 21. 1% is belisved that refusal to
grivimeg wiil be %’i after thers piles have pepmetrated spprox. two o
twc and coe-balf feet Turther laolc the ground.

. A Tio the seme in the avem of Fils He. 1.

gont’8, /2 ees




%%:‘, £, L. miﬁstﬁw, - B ow i
Hum. Bridge Lislsom Rngr. July 23, 1963

(2] adjmcent %o Piles Fo'e 15, 16 and 22, drive new plles
possibly, Cown 35 slevaticn $99.0. It is sgain believed that at
this elevstion, practical refusal %o drivimz will be met,

Should the deepstiing of the foundation preve to be inm-
practical, new piles replao the ones bthet 41¢ pot reach ths
Gatse slratum, will have t¢ be driven. Thisz will result in a
videning of the footing, which is scnsidersd & miner ané pot too
aignificart a change.

We believe that the investigstion bss elarified the problem
and that the recceaendeld teasires will sneble the susessslfel
completion of thae b,

. Should there be say sdditicmsl clarifiestion needed, vlease
Tesl free to eall on cur Ifige.

Gy reidee
G5 e eF by G. Stermen, _
attach, PRISCIPAL FOUNDATIUK BEGIBEZR

eg: Hessrs. . L, Zleipgteider (5)
Js G. Tilleoek (23

Foundstions Lffice
Gen, Plles, ”




: McCORMICK & RANKIN =~
‘ : . 7 : LIMIiTED )

CONSULTING ENGINEERS

£. D. MCCORMICK, B. ENG. 8 STAVEBANK ROAD . o

G. A RANKIN, P, ENG. PORT CREDIT, ONTARIO R, C, M

r. ENG., ate
TELEPHONE 274-3477

September 18th, 1963.

Mr. A. Stermac,

Principal Foundation Engineer,
Materials & Research Section,
Ontario Department of Highways,
DOWNSVIEW, Ontario.

RE: SIMCOE COUNTY ROAD
CONTRACT NO. 63138
QUR W,0. No. 111-62

Dear Sir:

On August lst, 1963, Mr. Ghadiali of your staff ‘phoned
our field office, near Coldwater, requesting additional information on
three timber piles which were driven in the north footing of Structure #84,
on Simcoe County Road No. 17. He also requested 'penetration at resistance” ‘
of a number of other piles which were "redriven'.

The following is a table indicating the penetration at
resistance and final cut-off elevations of all the piles in the north footing
of Structure #84. For the location of each numbered pile, see the enclosed
diagram.

Elev. Bottom

Pile No. Penetration (Blows/in.) of Pile
Redriven 1 5 549.4
2 10 556.1
3 10 555.0
4 Solid 556.0
3 Solid 5535.0
6 Solid 552.7
7 15 553.4
3 10 332.1
g Soiid 550.4
10 3] 350.3
11 4 350.4
12 & 350.4
13 12 550.4
14 5 550.4
15 i0 350.4
16 Solid 551.1 .
17 15 537,53
1 i5 556.4
19 10 555.0
20 4 551.2




McCORMICK & RANKIN LIMITED

Page 2

Mr. A, Stermac . '

Elev. Bottom

Pile Ho, Penetration {Blows/in.) of Pile
Redriven 21 20 550.7
22 ) 3 551.0

a 23 10

{24)Creosoted 11'7-14" 6 54
New {25)Jackpine Hyvdro 5 54
Piles (26)}Poles (Original 8 5
length 30'0")

Note: “Splig”

- No penetration and no appreciable rebound after 5 blows,

Piles numbered 1, 12, 13, 14, 15 & 21 were redriven as required.
Each of these piles received at least 15 to 20 blows with the D-5 hammer; then
they were marked and blows per inch of penetration were recorded. The results
are as indicated. fr, Devata, who was at the site on July 16th and who

ggsisted in one pile bearing test, felt that four blows per inch of penetration

with the D~5 hammer were adequate for a safe bearing capacity of 20 tons per pi.

We regret the delay in getting this information to your office
and if there are further enguiries concerning this matter, do not hesitate to
contact us.

Yours very truly,
McCORMICK & RANKIN LIMITED

£, D. McCormick, P. Eng.

Encl.
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