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EXPLANATION OF TERMS, USED IN REPORT : 2

'§' VALUE: AN INDICATOR OF SUBSOIL QUALITY. IT I5 OBTAINED FROM THE STANDARD PENETRATION TEST (C$a SID. Al19.1). SPT 'R’ VALUK IS THE NUMBER OF BLOWS
REQUINED 1O CAUSE A STANDARD 2 INCH O.D. SPLIT-BARREL SAMPLER TO PENETRATE 12 INCHES INTG UNDISTUKBED GROUND IN A BOREHOLE WHEN DEIVEN 85Y A HAMMER
WELCHING 140 POUNDS, FALLING FREELY A DISTANCE OF 30 INCHES. FOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMBER OF ELOWS
FUR THE PERETRATION AGHIEVED. 'N' VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS WL

DYNAMIC GONE PENETRATION TEST (CSA $TD, A129.3): CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" 0.D. 60 GONE ANGLE) DRIVEN BY 350 ¥FI-LB IMPACTS
ON 'A" SIZE DRILL RODS. THE RESISTANCE 10 CONE PENETRATION 1§ MEASURED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CONICAL FOINT INTG THE
UNISTSTURBED GROUND ., .
S0IL QUALITY: SOILS ARE DESCRIDED BY THELR COMPOSITION AND CONSISTENCY OR DENSITY.

CONSISTENCY: COHESIVE SOTLS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:

[ By (5B 0 - 250 ] 250 - 500 |500 - 1000 [1000 - z000]2000 - s000] > sov0
VERY SOFT SoFr PIRM STIFE VERY STIFF HARD

DENSENESS: COHESIONLESS SOLLS AR DESCRIBED ON THE BASIS OF $PT 'N' VALUES AS FOLLOWS:

{'v aowrn| o5 510 W-30 | 30 -3 | »s0
VERY LOOSE | LOOSE | coMPAcT | pENsE  |VERY DEWSE.

ROCK QUALITY: ROCKS ARE DESCRIKED BY THEIR COMPOSITION AND STRUCTURAIL FEATURES AND/OR STRENGTH.
RECOVERY: 5UM OF ALL RECOVERED ROCK CORE PLECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE NATURALLY FRACTURED CORE PIECES, 4"+ IN LENUTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING KUK, THE
ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY,IS: .

[ mp 0-25 ] 25~5% | 50«75 | 75-90 | 90 - 100
VERY FOOR |  POOR FAIR 00D EXCELLENT
JOLNLING AND BEBDING:
SPACTNG P PRt l 1t - 3° PR = 10
JOINTING  IVERY CLOSE | CLOSE  |\MOD. CLOSE | WIDE VERY WIDE
BEDDING | VERY THIN | THIN | MEDIUM THICR  |VERY THICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING FAELD SAMPLING ' EARTH PRESSURE TERMS
TRIAXIAL TESTS ARE DESCRIBED IN TERMS OF WHETHER $§  SPLIT SPOON " COPFFICIENT OF FRICTION
THEY ARE CONSOLIDA’ OR N
TED (£) OR NOT (W) _ WS WASH SAMPLE 5 ANCLE OF WALL FRICTION
: ISOTROFICALLY {I) OR NOT (A) . § T  ELUTTED fUBE SAMPLE
AMD SHEARED DRALNED (D) OR UNDRAINED (U) B &  BLOCK SAMPLE k, COUFFICLENT OF EARTH PRESSURE AT REST
WITH PORE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS) €5 CHUNK SAMPLE K, COEFFICIENT OF ACTIVE EARTH PRESSURE
gc, &30 » CONSOLIDATED ISOTROPLC UNDRAINED TV THINVALL OPEN N COBFFICIENT OF PASSIVE EARTH PRESSURE
TRIAXIAL WITH PORE PRESSURE MEASUREMENT TP THISWALL DISTON - P f
UNLESS OTHEMWISE SPECIFIED IN REPORT ALL TESTS 05  OSTEKBENG SAMPLE 1 ANGLE OF INCLINATION OF SURCHARGE
ARE TN COMPRESSION FS FOIL SAMPLE w SLOPE ANGLE~BACKFACE OF WALL, g o
R G ROCK CORE 8 ANCLE OF SLOPE 47 0
PH T.W. ADVANCED HYDRAULICALLY
P M .0, ADVANCED MANUALLY NpoN,,N, BEARING CAPACITY FACTORS
o, DEFTH OF FOOTING
B.L FOOTING DIMENSLONS
INDEX PROPERTIES STRENGTH PARAMETERS
¥ UNIT WEICRT OF SOIL (BULK DENSITY) @ ANCLE OF SHEARING RESTSTANCE
Ty UNIT WEIGHT OF WATER 7 PEAK SHEAR STRENGTH
Yy  UMIT DEY WEIGHT OF SOTL (DRY DEWSITY) % RESIDUAL $HEAR STRENGTY ) HYDRAULIC_TERMS
Y UNIT WEIGHT OF SUBMERGED SOIL ¢ COMESION INTERCEPT
Gy SPECIFIC GRAVITY 6F SOLIDE ) 03 03 NORMAL PRINCIPAL STRESSES h UYDRAULIC HEAD OR POTENTIAL
e YOIDS RATIO u PORE WATER PRESSURE 9 RATE OF DISCRARGE
e,  INITIAL YOIDS RATIO s, - EXcEss « v VELOCITY OF FLOW
Epu t IN LOOSEST STATE " PORE PRESSURE RATTO 1  HYDRAULIC GRADYENY
, AGE FORCE PER UNIT VOLUME
%44, ¢ IN DENSEST STATE q, UNCONFINED COMPRESSIVE STRENGTH 3 s
) -4 v ™
D, RELATIVE DENSITY » rowgims . VHDRATNED SHEAR STRENCTH 7 COEFYICLENT OF VISCOSY
3 PORDSITY . LINERR STRAIN k  CORFFICLENT OF HYDRAULIC CONDUCTIVITY
v WATER CORTENT y SHEAR STRALN %, k IN HORIZONTAL DIRECTION
v,  LIQUID LouT v POTSSON'S RATIS k, Kk IN VERTICAL DYRECTION
Wy PLASTIG LIMIT ) E HODULUS OF ELASTICITY W COEFFICIENT OF VOLUME CHANGE
wg  SHRINKAGE LIMIY _ ¢ MODULUS OF SHEAR DEFORMATION o, COEFFICIENT OF CONSOLIDATION
1, PLASTICITY INDEK = %~ % ¥, WODULUS OF SUBGRADE REACTION G, COMPRESSION TNDEX
I, LIQUIDITY 18DEX « i-FfL m,n STABILITY CORFFIGIENTS €, REGOMPRESSION INDEX
To  CONSISTENCY mvomx = AT A3 PORE PRESSURE CORFFICLENTS 4 DRAINAGE PATH DISTANCE
b ol soi
a,  Actvrry - wegthitile HOTE: EFFPECTIVE STRESS PARAMETERS AXE T, TME PACIOR
. DENOYEDL
Om  ORCANIC MATYER CONTENT s 'x'u?sgggogf APOSTROPHE U DEGREE OF CONSOLIDATION
' = EFFECTIVE ANCLE OF
S,  DEGREE OF SATURATION g’g‘mm@ RESTSTANCE: UVERCONSOLIDATION RATID (OCR)
s senstrovrry o Seledistubed) « EFFECTIVE NORMAL STRESS

5, (ramoulded )



EXTENDED CASAGRANDE SOIL CLASSIFICATION SYSTEM

INFORMATION REQUIRED

FIELD TIF | P GRE
IDENTIFICATION PROCEDURES Syme TYPICAL NAMES ! LABORATORY CLASSIFICATION CRITERIA
(ARQIUGING PANDICIES LARGER TRAKN Yhmm AND NAMKG TEACTIONS ON ESTIMATED MASS ) FOR DESCR|B|NG 50",5
B
GRAVELS oﬁxﬂ?s IDE MANGE 1N GRALR SIZE B SUBSTANTIAL AMOUNTS OF ALL | o | VFLL GRADED GRAVELS, GRAYEL-SAMD MIATURLS, GIvp THPE; RAME, 1F MECESSARY, INDICATE DETERINE PERCENTALES OF GRavRt | Lo ol GREATER THAN S
[ INTERREDTATE PARTICLE SIZE LITYLE DR NO FINES APPRD % DF SAND B GRAVEL, MAX. S1ZE; B SAND FROM GRALN SITE CoMyE :
3 MORE Traw tor AR wyywitn onp Aws 3
PR Y ‘:;’Zmﬁ' ANGULANITY, SURFACE CONDITION, & WARD- BEPENGYAG ON PERCENTAGE OF FiNES B Bas
¥ §msfirm- PREDOWINANTLY OME S17E OF A RANGE OF SIZES WITH S0M( o FOORLY GRADED GRAVELS, GRAVEL-SAND MIXTURLS; WELS OF THE COARKSE GRAINS: LOCAL OR {FRALTION SHALLER THAN 7% )
e ™ INTERMEDIATE $17ES MISSING LITTLE OR W0 FINES TLOLDGIC MAME & OTHER PERYINENT DESCRIPS COARSE GRATRED SOTCS ARE CLASY- WOT WEETING ALL GRADKYFOW REQUIREMERTS 5UR G
6: A2 - SEAVEL TIVE (NFORMATION, & SYMBOL N PAREN- LFIED A% FOLLONS. PR I
z NON-PUASTIC FINES (FOR T0ENTIFICATION PROCEIVKES SEf SELTY GRAVELS, POORLY GRADER GAAYEL-SAND-$1LT THELLS, RBLRG LI% W K-LINL ABOYE A-LINL WiTH i, DETW
mg WITH  FInES  sLon) n WiORES LESS THAy S G, GF, Sw, 5P oN l, LESS THAN o § AMD 7 ARL WORDERL I CAMES
= (ArrRECIARE MORC THAK 1280, BC, S, SE RELQURING UST DF DAL StmioLd
a2 AsOuNT OF PLASTIC FINES (FOR SDENTIFICATION SROCTDURES SEF CLAYEY GRAVELS, POORLY GRADED GRAYEL«SAND.LLAY st BORDLRLING EASES 1 sryeantng (IMITS ABOVE A-iiht
&3 Fines) o REL) LI LG, USE OF DUAL  {UITH | GREATER VAN T
=43 SYRBOLS
4]
s: SANDS &EN“DNS MIZE RANGE (N GRATH S1ZE5 b SURSTANTLAL AOUKTS OF WEVL GRADED SAHDS, GRAVELLY SANDS, LITRE Dk _FON UMDISTURRED 0115 ADD INFORMATION OK G gt omeater toan o
[ okt o AL INTERNEBIATE PARVICLE 5125 s | N0 FINES STRALIFICAYION, OLGRER OF COMRACTRESS, LBl
WS El Wy o tivite on i CEMENTATION, NOTSTURE COROIYIONS & Cor gy SHIWLEN Ont abw 3
e o] comnse vum ®0 £18L5) SREDUKINANTLY ONE 512€ OR A KARGE OF S12£% with POORLY GRADED SAWDS, GRAVELLY SANDS: ITTLE OR DRAINAGE CHARACTERISTICS. g_ ™
85 H :::«'.;: AN SOME [MTERREDIATE $1268 WISSING 5P 4 Wo riwes 3 3 WOT MEETING ALY GAADATION REQUIRENENTS FUR W
EELLTS - i
Ug: SANDS WON-PLASTIC FINES (FOR SDENTIFICATLON PROCEDURES @ SILTT SANDS, POORLY GRAUED SAND:SILT MIXTURES § ATTEABEAS 4 THITS NELDM A-LIKD DR ABOEE A-LINE WITR T, BIWEEN
i, with NINES | e wouecom & 1, LESS THAK 4 4 WD 7 ARE BURGEALINE CASLS
- (APPRECIARLE " TER— memeed EEOUAREAG 0% OF [RGAL SYmlOY
- AHOUNY OF - o AYTERBERG LIMITY A AL INE
H paeld MASTIC.FINES (FOR LOENTLEICATION PROCEDURES SE€ CLAYEY SANDS, POORLY GRADLD SANO-CLRY WIXTUHES - T4 KODYE A4
k) - 5t WITH L, SREATER THAN 7
2 €1 WELON) E )
S DERTEFLEATIOR PROCEDURES OK FRACTEON SWALLER ThAX 427 .= g
- w»
F DAY STRENGTH DILATANCY TOOEANESS (COM- ot
A {CRUSHING (REACTION Y0 SISTERCY NEAR 2
b CHARACTERISTICLY| SHARTNG) PLASTIE LIMIT) E
kS bl
H INORGANIE STLTS & SANDY SILTS OF SLIENT PLAS. . ]
3 ont wicr ot - - ! GIVE TYPE, NAME, §F NECESSARY. INGICATE E
¥ LI LT TIEATY, Rock FLooR BEGALE § CAARACTER OF MASTICITY, Mwount |
&= (eSS T 358 — U WAXINON SIZE OF COMCSE GRRING . COLOGR |
a5 CLAYEY STUYS {INORGANTE) , GRAVELLY LLATS, th WET CONBITION, DOOUR, IT ANY, LOCAL £
z 3 AETUR Y6 WG m 0 viky REDIUN ¥ sanny ELkvs, LEAK CLAVS i GEGLOGIC MANE & OTHER PERTINENT 5
wE, PLSCRIFHIVE INFORMATIOR L SYMEOL N 2
Viea
e SLIGHT 10 ™ SLleHT o DRGANIC SILY OF LOM PLASTICITY, ORGAMIC SANDY PARENTHESYS. *
8 =3 WEDIun RIS
S
it £ ,
o "
w? eitrs ‘ " INDRGANLE COMPRESSIALE FINE SANDY S1tT WITH o #
Zi WONE TO 3 16HT LR B suignt ELAY OF WEDIUW PCASTICATY, CoAvEY QLTS = z
=x . e .
a€E | AND i £k UKDISTUABLD $0ILS #hD InrmaTion | B §
5; e ont wous o mig €1 SILTY CLAYS (INDREGANIC) OF MEDIUR FLASTICITY O STHUCTURE . STRATIFICATION, (DN51S- @ r
B OICLAYS | dimioiiy TEACY TH UNDISTUNBED 3 HEMOU DED g
u.n% SETMLEN ¥ox s e . v STATES, MOISTURL B URAINALE CONDLTIONS. 3
=i 0 st SLGHT 10 VERY SLON [y i | DRGANIE SILTY LLAYS OF WEDIUW BLASTICHTY
E; “0ion
- i Wil O
: kr .3
5 INORGANIE S1L¥S, WIGHLY COMPRESSIBLE RMICACEQUS nquD mnl.'h *
' St v SO T WONE neoln MY on DIATORACEDUS FINE SANDY SILTS, GRASTIC 51013
P FLASTICITY £HARY
CLAYS {INORGANIL) OF WiGh PLASTICEYY, FAT CLAYS FOR LABGRAIOEY CLASMIBCATION OF FTMt SeamgD WONY
HIGH 10 VERY HORE Wich o
LiGUES LintY HiGH
GREATER ThAR -
j 13 BULARLL €1AYS OF H)GH BERSTIC(TY
MR O HiGH ROME T viRY AL1GHT T 7] ‘
SLM HED s
READIL T IDENTIFLED BY COLOUR, ODOUR, SPOMGY FEEL L 7T v oTE mRY ieic o
0 't

HIGHLY (NGAREC SDILS

FREGUIRTLY BY FIRROUS TEWTORE

BOUNKAKY (LA

ATigns.

WELL GHADED GRAVY) . 4AND RITTOBE WITH LAY BIRDIR

SOILS FOASESSING CHARRCTEAISTICS OF IwO CHOUPS AKE DESIGNAYED Bt COMBINATEON' T GROGF SviBDLs  FOR FRARRLL GGl




Foundation Investigation Report
. For

‘Indian Point‘Bridge
W.P. 156~77-02, Site 49-14
Hwy. 540, District 17, Sudbury

INTRODUCTION

This report will summarize the factual information obtained from a
foundation investigation performed at the above-mentioned structure
site during July 5th to 1lth, 1967.

Conventional diamond drilling equipment adapted for soil sampling
purposes, together with a raft, was used to complete a total of four
sampled boreholes and six cone penetration testz on the east side of

the existing bridge.

SITE DESCRIPTION AND GEOLOGY

The site is located on Hwy. 540 approximately 2.5 miles east and 1 mile
north of the settlement of Evansville, on Manitoulin Island. At this
point a penisular (% mile long), part of Burpee Township, extends
northward toward a peninsula {(approximately 2 miles long), part of
Gordon Township. A rock £ill causeway 1/3 mile long and a bridge link
the two peninsulas, Wolsey Lake lies to the east and drains naturally
into Campbell Bay to the west.

At the time of investigation, the causeway was generally 5 feet above
waterlevel aha increases to 7 feet ahove waterlevel near the‘bridge
to raise the grade sufficiently to permit passage of small boats
_beneath the bridge. '

Geclogically, the area lies on the northern extension of the Niagara
Escarpment; hence, the paleozoic bedrock might be expected to be

overlain by some glacial deposits and recent lacustrine deposits.



SUBSURFACE CONDITIONS

General

In general, 8 to 15 feet of water overlies a thin lacustrine deposit
underlain by 11.5 to 17 feet of a till-like déposit and then bedrock.
Scme boulders were encountered on the lake bottom in the vicinity

of the causeway.

The boundaries between the various soll types as encountered at the
time of investigation, insitu and laboratory test results, are shown
on the attached Record of Borehole Sheets. The locations and
elevations of the bnxings along with an estimated stratigraphical

profile based on borehole data, are shown on Drawing No. 2.

Sand, Gravel and Boulders

This is a thin lacustrine deposit of sand and gravel with some organics.
The boulders encountered, are presumed to be part of the fill for the
causeway. The deposit was 1 to 5 feet thick and ¢f a compact relative

density.

Heterogeneous Mixture of Silty Clay, Sand and Gravel - (Glacial Till)

This deposit was encountered in all boreholes and varied in thickness
from 11.5 to 17 feet. The consistency of the deposit was very stiff
to hard (predominantly hard) with 'N' values of 23 to much in excesé
of 100 blows per feot. Atterberg limits were consistent throughout
the deposit with liguid limits between 16.5% and 17.6%, and plastic
limits between 11.2% and 11.8%. Typical grain-size distribution
results indicated 4% to 13% gravel sizes, 28% to 31% sand sizes,

42% to 50% silt sizes, and the remainder clay sizes (about 14% to 19%).
Occasional boulders were encountered throughout this stratum,

Typical grain size distribution curves for this deposit are plotted

in envelope form on Figure 1.



Bedrock

Bedrock was proven for 5 to 10 feet in all boreholes by drillinq
AXT-size rock core. Bedrock surface was encountered at depths
ranging from 29,5 to 30.9 corresponding to elevations of 549.1
and 547.7 respectively. The bedrock was interbedded dolomite,
shale (red and green), gypsum and anhydrite, and is part of the
Cabot Head Formation {Cataract Group) from the siluxién system of
Paleozoic age. The bedrock encountered was generally intact with

core recovery of 76% to 93%.

Groundwater Condition

Water levels recorded at the crossing on July 10, 1967 corresponded

to elevation 578.6,

MM-'

Tom Kazmierowski, P. Eng.
Foundations Engineer

/)

/ K AU { . A

M. Devata, P. Eng.
Senior Foundations Engineer



OFF(CE REPORT ON SOOI EXPLORATION

+3, %5 . Numbers refer to
Sensitivity

20
1595 (%) STRAIN AT FAILURE
10

Mitiimtry
Tmtwulmand
Lty tians 7 .
RECORD OF BOREHOLE No 1
Jwe . 156-77-02 LOCATION Sta, 250 + 05 ¢ Hwy. 540 ofs 49' Lt. ORIGINATED BY ___ Z.0:
DisT 17___Mwy 549 BOREMOLE TYPE RX,BX,AX Caging, Washboring, Dismond Drilline . COMPILED BY ___z.q
. AXT R.C. & Conme Test
DATUM Condet iy DATE &1.07.05 . p CHECKED BY ... HuBa
DYNAMIC CONE PENETRATION
501 PROFILE SAMPLES | 2., | 2 IResistance POT . Ly o
42 4 LT Eomrent umir | S0 REMARKS
- - | 2Q ] @ 20 40 60 80 100 = 4
Qe L = ! A J L L Wp w W, | 2%
ELEV - @|®|w!31258! & [SHEAR STRENGTH oy | 3| GRAIN S12E
DEPTH DESCRIPTION w151 Z | $138!] 5 |ounconemer  + pew vane WATER CONTENT (l 7 DISTRIBUTION
sz 5 | &Y | & | QUK TRIAXAL  x LAB vaNE {%) (%}
578,61 Water Level w - s 10 20 30 GR SA 51 CL
0.0 S
Water
] 570
567.3] Bottom of Lake e \
11.3] Sand, Gravel, Bouldersioul]
Heterogeneous mix. 7/ TTes T35 M"‘M»...._zh
of Clayey Silt, Sand / b
& Gravel. Occasional 288 T10045.5" | seo s
boulders., /
alge la7
Hard // e et 531 50 14 |
(Glacial T111) 258 L 100" 550
547.7 /)
30.9] Bedrock - Interbedded
Dolomite, shale, \>2> & AXT| 761
gypoum & anhydrite 2\,\’: RC | Rec
AR
Sound W v | AXT| 8321 . 54
538.1 >$‘>\§<j RC | Rec
40.5{ End of Borehole
530
<E TR L L i TO THE RULL il : "
THE NEW MTQ S0[L CLASSIFICATION |SYSTEM IS NOT U8:D] o
S DRAWING, THE ACTUAL SYSTEM USED IS GQIVEN IN |TME
TONTRACK REFORT. [ TME! MORE PERTINENT [DIFEERENCES B EEN
THE OLLD AND NEW SOIL GLASSIFICATION SYSTEMS 18 SHDWN
4 TME TABLE BELOW.
DESCRIPTION CF SOI
SYMBOR, Al b Il
NEW SYSTEM SYSTEM UBED HERE
ML SILT, CLAYEY] SILT.|SANDY SILIT ST, SANDY SLY
oL SILIY GLpre GLAYEN ST
(v} SILTY CLprr BILTY|CLAY!
CH CLAY CLAY l
i
!
I




OFFICE REPORT ON SOI EXPLORATION

Ministry of

Tranaporistion ang

Communicationg
Oraris

8
RECORD OF BOREHOLE No 2
WP 1567702 LOCATION Sta, 249 + 76 € Hwy. 340 ofs 39" Lt. ORIGINATED BY __2.0,
DIST 17 HWY 540 BOREMOLE YTYPE __Dynamic Cone Penetration Tesi COMPILED BY __ 2.0,
DATUM Gepdetic DATE 67 07 10 CHECKED BY __ H.R.
s DYNAMIC CONE PENETRATION
SOIL FROFILE SAMPLES g.% g |ressmance ror masnc e voue| — I | pemancs
- w1361 » 20 46 6p 80 g0 [T conmewr i zg M
Ofw ad ot = L : . ! 4 Wp w Wy .‘:);
ELEY, DESCRIPTION SEIREE %E’zm O |SHEAR STRENGTH ° D?sw:guﬂé%
i, =1 o g€ in =
DEPTH > O UNCONFINED + FIELD VANE - Y
E z| " o gg % ® QUICK TRIAXIAL  x LAB vang | WATER CONTENT (%) (%)
578.6] Water Level @ # G GR SA St CL
[t ¢] pun—
Vater i
T 570
565,10 foettom of lake R
13.5
560 .
8569 B
21.9] End of Cone Test
S5
ATTENTIOR 16 (3. :5N TOTHE Foubrads: | | | | “
THEL NEW MTC Scufﬂ. CLASSIFICATION | SYSTEM LIS T LSED ©ON
THIS DRAWING. THRE TUAL SYSTEM UBED IS GIVEN IN THE
CONTRACT RERORT.) THE| MORE PERTINENT | DIFFERENCES BETWEEN
THE OLD| AND NEW . CLASBIFICATION SYSTE SHOWN
IN THE TABLE HELOW.
.wmmi DESCRIFTION OF SOl
NEW SYSTEM SYSTEM USED HERE
BiL SILT, CLAYEY SILT] SANDY Sult SILT, SANDY SiLT i
oL SILITY CUAY" CLAYEY SitT
> SILTY CUAY SILTY| CLAY
CH CLAY CLiay
i
i
i
i

o3, %% . Numbars refer to
Sansitivity

*

20
1545 (%) 5TR T FAILURE
10




OFFICE REPORT ON SO EX?LO%AHON

Mitirstey of
Transportation and
Cammunications

RECORD OF BOREHOLE No

3

-+

3 «¥ ; Numbers rafer to
Sansitivity

20
15 40-5 {%) STRAIN AT FAILURE
10 :

we 1567702 LOCATION Sta. 249 + 75 ¢ Hwy. 540 ofs 157 Lt. " ORIGINATED 8Y 2.0,
pisT 17 wwy 340 BOREMOLE TYPE _NX,.BX,4% Casing: Washbor Dismood Drill COMPILED BY 2.0,
8XT R.C. & Cone Test
DATUM Gepdetic DATE 67 07 07 CHECKED BY _.m.g.
SO PROFILE SAMPLES o wi | DYNAMIC CONE PENETRATION
%'% F | RESISTANCE PLOT masric AN Louw E REMARKS
. 20 & 20 40 40 80 100 LT coNTENT  LIMT -z*-g)
Qo b b 3 : A f ] W W W %5l & .
P ] R VR % ) L z
ELEV DESCRIPTION i@l w2125 | § |SHEAR STRENGTH e Gy GRAIN 5128
DEPTH EsC . % =1 @cz) 10 UNCONFINED + FIELD VANE . y DISTRIBUTION
é z p | EY | D | QUCK TRIARAL X LAB VANE WATER CONTENT (%) (%)
AL AR R R Y ) “ - s 14 ” a0, GR SA 51 CL
3.0 e
Water s
» 570
- '-mﬁim at] §taq 249{+ 77] 26" Lt.
563.7| Pottom of Lake n _d_—>;
14,91 Sapd,. Gravel, Some Q,v;,gig,fg 1188 77 -u....z: YETRTRT
Heterogensous mixture N ETY 560 R o
chgiiﬁy Stie, Send TR 9 ec. 10 31 44 15
Oceasional boulders G SR I0044” . 9 30 47 14
Hard ST§ETT7 el
(Glaeial T111) 6.1.88 56, 550
5481 e e
50,51 Bedrock. Lnterbedded %\"5’ 7 RC" | Rec)
delomite, shale, ‘/2 g |AXT| 93
s47.7] sypesum & anhydrite \{:@ re | Reg
36.4] End of Borehole
By
gy BTQTHE F et : L
Pl MEW] By ‘3«3!_ CLASSIFICATION |SYSTEM IS NOT ULSED §t. ¢
ced DRAWING. THE ADTUAL SYSTEM USED IS GIVEN IN Tllf".
~relTRACT REPORT. THE| MORE PERTINENT |DIFFERENCES [BETWE ..N
el OLD | AN NEW SOIL CLASSIFICATION SYSTEMS 13 SHOWM
& THE ?A?LE BELDW,
aoi CECRIFTION OF SOIL
M NEW SYSTEM SYSTEM USED HERE
ML | LSILT, CLAYEY SILT| Sanhy SilT ST, SANDY giLT
i oL S!UrTY Cipar CLAYEY SILY n
¢ SHTY CiaY SILTY CLAY !
cH CLAY clar | _m‘i
!
&



OFFICE REPORT ON 501l EXPLORATION

Miristry ot
Transporintion and

o/ Comppmeationg 10 )
RECORD OF BOREHQLE No 4
w P 56702 LOCATION Sta. 249 + 20 £ Hyy, 540 o/s 29° Lt. ORIGINATED BY __ 2.0,
oISy _ 1 Hwey 54D BOREHOLE TYPE KX, AX. Castngs Hashboring, Diamond Drilling AXT  COMPILED BY _ Z.0.
DATUM Geodetic DATE §7.07_10 R.C. & Cone Test CHECKED BY ___ILR.
e tha DYNAMIC COMNE PENETRATION
SO PROFILE SAMPLES B | % |ressrance por T B REMARKS
gz w MY canrenr LMT | = O
o w |22 W 20 &0 60 80 100 z2 3
2|5 Zies. 5 wstenGTA e M PR Gran size
ELEV DESCRIPTION & & § Z g9 3 {SHEAR STRENGTH AR — Dts‘r?tligluTION
DEFTH = T U UNCONFINED + FIELD VANE y ¢
:ﬁ: z " 5 %g & | ® QUICK TRIANIAL X LAB VANE WATER CONTENT 10 (%)
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Water )
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5 8 62 thm?ﬁﬁ?&)" ¢ (1
Hard LY 3] 5 [ —
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Interbedded dolomite SK RO 7?
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aghydrdite \<<// " axT Ra
539.0 X rel iz 54 "
39,61 End of Borehole
| ATTENTION IS BRAWN TO| THE [FOLLOWING: )
THE NEW MTC SQIL QLASSIFICATION] SYSTEM |IS NOT JUSED DN
THIE DRAWING. THE ACTUAL M USED IS GIVEN IN TME
CONTRACT REPORT, THE MORE FERTIMENT| DIFRERENCES | BETWEEN
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IN THE TABLE BELOW.
TN
svMBoL. .2 4
NEW SYSTEM SED HEmE
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OFFICE REPCRT ON $O0IL EXPLORATIOMN

@

Miristry ot
Teansporiation atg
Communications

Ondang N d
RECORD OFf BOREHOLE No 5
WP 156=7702 LOCATIHON Sta, 269 4 16 € Hev, 5S40 ofs 16' Lt ORIGINATED 8Y 2.0,
pisT_ 17wy 540 HOREHOLE TYPE _ Dynamic Cone Penstration Test COMPILED BY Z.0. }
DATUM Geadetic DATE 67 07 10 CCHECKED BY __ now :
w | OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - g‘g '3 RESISTANCE  PLOT BLASTIC 'f.%’.??‘uée Ul‘:":’ t% REMARKS
wel w150 % 20 40 60 80 100 |7 cONTENT LMD 54 N
Q & O = 1 h i 1 3 Wiy W W, :)3 .
ELEV. DESCRIPTION Flel g g 23| 2 |SHEAR STRENGTH o%%'iguﬂéit
DEPTH T2 IRE| T o unconnaneD 4 FIELD VANE Yy z
12| 7| 189 £ |ecuck rraxm  x Lap vane |WATER CONTENT (%) {%)
Y2 M @ £1° o GR SA 51 CL
Harer, Level
0. 0
Water ]
] 570
565.2] Bottom of Lake e
13.4
i T
560
gl
128
585 5
23.0{ End of Cone Test 1od/e"
550
% ATTENTION 'S BRAWN TO[THE FOLLDWING:
T L CLASSIFICATION| Sv: IS NOT JUSED DN
: iHh DRAWING. %L,E CTUAL SYSTEM USED |IS GIVEN IN THE
THE OLD| ANG. NEW S ORe s T IIENT) DIFFERENCES |BETWEEN
¢ L CLASBIFICATIO
4 THE TAFLE ELOW, SYSYE I$ SHOWN
dymBaL BESCRIFION OF SOk _
NEW/ SYSTEM SYSTEM USED HERE
#AL. SILT, CLAYEY SILT| SANDY SitlT SILT, SANDY SiLT
CL SiUrY Cuay CLAYEY SILT
] SILTY Clisy BILTY|CLAY
cH CLAY cLhy
!
{

3, x5 . Numbars refer 1o
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OFFICE REPORT ON SOIL EXPLORATION

Ministry of

Transportation s
cmllhlci“ﬂﬂ :
RECORD OF BOREHOLE No 6
WP 1569702 .. LOCATION Sia, 248 4+ Ba.uwm,lm ala. 50" 1t ORIGINATED BY .. 2.0,
DIST 17 HWY 540 BOREHOLE TYPE _ NX, AC Casing, Washboring, Diamond Brilling AXY COMPILED  BY 2.0,
' R.C. & Cone Test
DATUM Gepdetic DATE 67 07 11 CHECKED BY . H.R.
IL PROEIL MP o wi | DYNAMIC CONE PENETRATION
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" egxo H 26 40 o0 80 100 LT CONTENT LIMIT EO
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gz 5 | &9 L) | QUICK TRIAXIAL X 1AB VANE (%) (%}
- et £ i TN a0 GR SA 51 CL
0.0 o |
Water e ]
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565.8] Bottom of lake s
12,8 Sand, Gravel & Bouldexépol) T oo | 16
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560. 9] 2.0 -
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and Gerzl. "Hard 4. 185 160 O bt 10 30 42 18
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Interbedded dolomite, \/\/é y | AXT) Rec
shale, gypsum & anhyd% R.C{ 921
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LUSED DN
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BETWEEN
SHOWN
HERE
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SILTY CLAY CLAYEY SILIr
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._ T Gensitivity ‘5;#;5 (%) S_T. AT FAILURE



Oct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM
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Faunmmn I!WESTEEGATIOH REPOR‘P_, S
: - Popr :
xndian Point Bridge :
"Highway No, 540
Distriet No, 17 (Sudbary)

W.J, 67-P=58 -~ W.P, 236-64

1. 1IETRODBCTIOK:

investigation at the prOposed bridge s&te, was reeeived from the
Bridge Planning Section (Hr. J. B, Curtls, Begional Bridge
Lesation Englneer,)

' . A reqnest, dated Jnne 23, 196?, to conduct a roundatlon .

The exlsting one-lane bridge is to be raplaced by a
three-span, two-lane strue\ure with a grade increase et ahout
10 feet. During eenstrﬁetiou, traffic uill be malntained on an
ad Jacent datour and temporary Bailey bridge.,

' Subseqnently, a foundation investigation was eonducted
at the proposed site to deternine the subsoil eanditione,, Field B
and laboratory test results, tozether with dlseussian aad reaonp G
mendations for the structure foundations, are reported herein.,

2. TOPOGRAPHY AND GEOLOGY :

The zite is located on Hwy, 540 approximately 2.5 miles
east and 1 mils north of the gettlement of Evansvllle,-cn Hanitéulin
Island, At this zoint a paninsula (1/2 mile long), part of Burpee
Township, extends northward toward a peninsula (apprcxiﬁately 2 miles
long), part of Gordon Township. 4 rock fill causeway 1/3 mile long
and a bridge link the two peninsulas. Wolsey Lake lles to the oast o
and drains naturally into Campbell Bay to the west, ‘

‘The causeway 18 generally 5 feet abeye water level and
increases to 7 feet abevh water level near the bridge to ralse the
gra&e suffieiently to permit passage of small boats beneath the

. bridge., o ‘

‘ eant 'd. /2 oo




TOPOGRAP/f AKD ezenccx. (cent'd.) [

2.

Geologically, the area lies on the. nerthern extensien
of the Niagara Esearpnont; heace, the paleozoic bedrock might be
expected to be overlaln by some glacial deposits and recent
lacustrine deposits, ' '

3. FIELD AHD LABGRATOBI HORK:

CGnveatioaal diamond drilling eqnipment adapted tor soil'
sampling purposes, tosether with a raft, was used to complete a
total of four sampled boreholes and six cone penetratlon tests on
the east side of the exiating brldge. A driving energy of ,
350 rt.-lbs./blow was used for the dynamic cone penetration tests,

Samples were obtained using a 2-ineh 0.D. split-syoon g
sampler driven, using an -energy of 350 ft.-lbs./blaw in aecordanee_»
with the specifications of the Standard Penetration Test, = ‘

AXT-aize rook core samples were obtalned tron all the
boreholes to prove the bedrock.

Samples were vianally examined and 1dent1ried 1n the ‘
field as well ag in the laboratory. Tests were aarried out in
the Labaratory on a selection of samples to determine, uhere
applicable,

1) Atterberg Limits
i1) Natural Moisture Content
111) - Grain-Size Distribution

Results of the laboratory and field tests,'togethar'wlth
the location and elevations of the boreholes, are appended to this
repert,

oont'd, /3 see




&, SEBSOIL COHDITIONS:

h.1) QQQEZEL-

In general, 8 to 15 feet of water overlie a thin
lacustrine deposit underlain by a till-like deposit and then
bedrock., Some boulders were encountered on the lake bettem
in the vicinity of the causeway.

'4.2)"§§gg,_§;§ve1iag§ Bagldggaz' 7
This is « thin laeustrine‘dep081t'or sand and gravel
with some organies. 1:3 boulders encountered, are presumed to
be part of the fill for the causeway. The deposit was 1 to 6
feet thlick and of a compact relative donsity.

4,3) Heterogeneous Mixture of Clayey Silt, Sand and Gravel -

Glacial T1ll):

This deposit was encountered in all boreholes and varied
in thickness from 1i.5 to 17 feet, The conslistency of the deposit
was very stiff to hard (predominantly hard) with 'N' values of
23 tc much in excess of 100 blows per foot, Atterberg limits
were coneistent throughout the deposit with liguid 1limits between
16.5% and 17,6%, and plastic limits between 11.2% and 11.8%, .
Typical grain-size distribution results indlcated 4% to 13% gravel
sizes, 28% to 31% sand sizes, 42% to 50% silt sizes, and the
remainder clay sizes (about 14% to 199). Ocoasional boulders were
encountered througheout this stratum,

4.%) Bedrock:

Bedrock was proven for 5 to 10 fee: in all boreholes by
drilling AXT-size rock core., The bedrock was interbedded dolomite,
shale (red and green), gypsum and anhydrite, and is part of the
Cabot Head Formation (Cataract Group) from the Silurian system of
Paleozoiec age, The bedrock encountered was generhlly sound with
core recovery of 76% to 93%.

cont'd, /h' cee




5. DISCUSSION AND RECOMMENDATIONS'
'5.1) Geperal:

1t is proposed to replace the existing single-lane,
two-span structure with a two-lane, three-span (30'-551.307)
structure, New grades will be about 17 feet above the water
level or about 10 feet abeve the existing grade, Subsoll at

the site consists of a thin depesit of sand and gravel underlaln
by a glacial till and then bedrock.

5.2) Abutments:

The proposed abutments will be located partially on the
0old rock fill and partially on new fill. There are two alternatives
for the abutments as follows: '

1) Pile-type Foupdation - Because of the probable
difficulty of driving piles through the existing fill, 1t is

recommended to remove all rock fill in the abutment locations
where piles are to be driven., Steel H-piles with reinforced
driving tips are recommended and should be driven to Practical
refusal. For design purposes, it may be assumed that the plles
will penetrate to elevdticn 556, The piles may be designed for
the maximum allowable load for the pile section chosen,

i1} Spreasd Footing-type Foundation - Spread footings
may be used for the abutment foundations provided that the footings

are founded on at least 3 feet of compacted granular fill. This
could necessitate the removal of some of the existing embankment,
The footings may be designed for a safe load of 2 t.s.f.

5.3) Pilers:

The piers may be founded on either a Plle-type or spread
footing-type foundation as detailed on the following page:

csontid, /5 oee




_5_ :

5. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

5.3) Piers: (cont'd.) cee

1) Pile-type Foundatiog'; Tubular steel piles 12-3/4" 0,D.
with 1/4" iall thickness, are recommended to be driven to practical
refusal at about eleiatlon 550.: Piles may be deslgued for the
maximum allowable load fer the section ohosen.

11) Spread Foeting—tzpe Poundation - The piers may be
founded on spread footings on the glacial till stratum at elevation

560, where an allowable load of 4 t,.s.f. may be used, A dewatering
scheme will be necessary. If sheeting is required for scour
purposes, 1t could be incorporated inm the dewatering scheme, For
dewatering purposes, the steel sheeting =zhould be driven at least
'3 feet below the bottom of the footing elevation. 4 working slab

should be cast as soon as possible after the excavated elevation
is reached.

S5.4) Embankments:

No stability problems are anticipated for the proposed
approach fills with standard 2:1 slopes for earth 11l and 1-1/&:1

for rock fill. Grenular or rock f£il1l should be used balow water
level,

5.5) Bailey Bridge:

Due to adverse weather conditions, it was not possible
to conduct an investigation in this area, Since subsoil conditions
are very uniform and favourabvle, no problems are anticipated for

the proposed detour and temporary Bailey bridge, supported on rock
fill timber cribs,

cont'd, /6 sse




6. SUMMARY:

A feundatien investigation at the site of the proposed
Indlian Point Bridge on Hwy., 540, is reported.

Subscil at the site is overlain by 8 to 15 feet of water
and 1s, in general, a thin lacustrine depoalt‘of sand and gravel

with boulders underlaln by 1l. 5 to 17 reet of glaeial till and
then bedrock,

Alternative pile-type or spread footing—type foundations
are propesed for the strueture abutments and piers, A dewatering
scheme may be required for the piers.

No stability problems are anticipated for the proposed
embankments,

No foundation problems are anticipated for the propased
detour and temporary Baliley bridge.

7. MISCELLANEQUS:

Field work was completed in the period from July 5 to
July 11, 1967, under the direction of Mr. Z, Ozden, employing a
drilling machine and raft owned and operated by Master Seil
Investigations Lta,

The report was prepared by Mr, Ozden and Mr. L. Palmer,
Project Foundation Engineer.

The entire project was under the general supervision of
Mr. M, Devata, Supervising Foundation Engineer, who also reviewed
this report. '

Angust 1967
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FORM OB-MT-128

66-454¢4

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGNWAYS -~ ONTARIO
« T
MATE R G DIVISION RECORD OF BOREHOLE NO FOUNDATION SECTION
JOB 67-F-58 LOCATION Sta. 250 + OS ﬂ Hwy. 5}.&0 0/5 h9‘ Lt. ORIGINATED BY
w.p. 236-6L BORING DATE July 5, 1967 COMPILED BY
DATUM Geodetic QOREHOLE TYpe _ VX,BX,AX Casing, Washboring, Diamond Drilling CHECKED BY
AXT R.C. & Cone Test
. DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIt PROFWLE SAMPLES — w | 8tows/rFoot PLASTIC LBMIT wp .
5 gl a 0 ko 6o WATER CONTENT — W < b
ELE a E| o | £ 8 [SHEAR STRENGTH P.S.F. wy 38
. * . | e |
tLEY DESCRIPTION 21212l > ® W1 REMARKS
DEPTH SlZ2iz1z! @
€| 2 al 4 WATER CONTENT % Y
578.6! Water Level » m| W 0 20 30 fpc.r
0.0 =
570
567.3| Ground Level L)
1.3|Sand,Gravel,Boulders. [o3’
Heterogeneous mix. A 11 8580 Tz
of clayey silt, sand // 5 TS5 T00AS. g{) ~10 J}l“r
& gravel. Occasional // T T 55197
boulders. / A E;.gésgin
Dl. ; .
Hard. // L 1 557100 s
. / SS_100/9"
(Glacial Ti1l) |/ 550
5L7.7 .
30.9! Bedrock -~ Interbedde AxT 763
dolomite, shzle, RC Re‘i'
gypsum & anhydrite. AxT | 837
Sound =
£38.1 RC | Reqd 540
40.5| BEnd of Borehole




FORM 0OB-MT-126 OFFICE REPORT ON SOIL EXPLORATION

66-4846 ‘ . .

DEPARTMENT OF HIGHWAYS - OMTARIO

RECORD OF BOREHOLE NO. 2 FOUN N
MATEFIALS & TESTING DIVISION OUNDATION  SECTION
Jop __67=F=58 LOCATION Sta. 2h9 + 76 ¢ Huy. ShO o/s 39' Lt. ORIGINATED BY .20
w.p.___ 236-6L BORING DATE July 10, 1967 comPiLED BY 20
DATUM Gecdetic BOREHOLE TYpe __Dynamic Cone Penetbation Test CHECKED BY W
DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT wy
SOIL_PROFILE SAMPLES w | BLOWS /FooT PLASTIC LMIT wp N
5 5| 2 0 o 60 80 100 WATER CONTENT—w | _ F
= w | & | SHEAR STRENGTH P.S.F. wp w wi 3@
w w ~ [ ]
ELEV. DESCRIPTION 122l 3 o & | REMARKS
DEPTH FMEZR<EE
el S| F|Z| u WATER CONTENT % Y
Water Level o 2| W
78 4] ¥2 s P.C.F.
.0 !

£70
565.1} Ground Level
13.5
560 '
\\
556.7 -

2)..9} End of Cone Test
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FORM OB-MT-126

66-4546

e

OFFICE REPORT ON SOIL EXPLORATION

DEPARTNENT OF HIGHWAYS ~ ONTARID
RECOR BOREH .3 ,
MATERIALS & TESTING DIVISION ECORD OF BOREHOLE NO FOUNDATION SECTION
108 §7-F=58 LocATion Sta. 2L9 + 75 ¢ Hwy. ShO of/s 15' Lt. ORIGINATED BY 20
w.p. 236-64 BORING DATE suly 7, 1967 compiLED By 20
DATUM Geodetic soreHoLE Type _NX, BX, AX Casing; Washboring, Diamond Drilling ..cc.eo py
AXT R.C. & Cone Test
DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT wy
SOIL_PROFILE SAMPLES —1 u |8Lows/Foor PLASTIC LMIT wp .
5 5| 2 30 Lo 60 80 1p0 WATER CONTENT —w x
gl « €| g [SHEar STRENGTH FSF. wp . "L 34
ELEV. B B . ———y © W] REMARKS
= DESCRIPTION AR EIN- &
k2" (38] 4 WATER CONTENT % !
78.6] Water wevel » 2| W 10 20 p.c.r.pr.5a.51.C1]
0.0 :.:%
] Conel at Sto. 249+77 126'LT
RN —
- PRI ST aVeLy O OIERe Y 1 | 55 | 27 =
E'9—Heterogeneous mixture / _ 860 w\_ then| 75/3n o} b—oij b 33 bk 19
of elayey silt, sand [/ /|-21 55179
& gravel. 1.3 | RCP" Rec. dy fio 31 M. 18
. L ssShoogy
Occasional boulders. d 9 30 L7 1k
Hard ?"5’ ST '_"
shg.1| (Glacial Till) 6| 85.86] 550
30.5| Bedrock. Interbeddedg 7 8k
dolomite, shale, \2 AXT l93%
anhydri ] 8
yo.p| EPE & e KA °lre [rec.
—
36.4|{ BEnd of Borehole
1 ] 1 H




FORM OB-MT-125 CFFICE REPCRT ON SOIL EXPLORATION

664846 e ° .

CESARTHENT OF HIGNWAYS - ONTARIC
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. L FOUNDATION SECTION
Jop __67=-F-58 Location Sta. 2h9 + 20 ¢ Huy. 5hO o/s 29' Lt. ORIGINATED By .20
w.p __ 236-6L _~ BORING DATE July 10, 1967 COMPILED BY __Z0 ____
DATUM.—___Gendetie BOREHOLE TYPE __NX, AX Casing; Washboring, Diamond Drillins CHECKED BY __ Z& -
AXT R.C, & Cone Test
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES |, | slows/Foor X D T - _
5 g| 2 0 po 60 80 100 WATER CONTENT —w oy
al = &« | & | SHEAR STRENGTH P.S.F. wp v Ja
ELEV. ) ow ow ~ S SO 2z
ELEV Py .
OEPTH DESCRIPTION 21 21 2 el 3 ¥ ] REMARKS
HEIE R WATER CONTENT % Y
578.6] Water Lewel [ D| W 10 20 30 pc. rlor.sa.si.c1
0.0 =
562.7| Ground Level
GTavel, trace or 38 Z
[ 15 -gpand & UTave _,_-ge.-.r«:_,;,g I |85 123 <60
Heterogeneous mixture 2 155 | 88 L~y
of clayey silt, sand 3 185 | 6% \L
‘ and gravel. of —y 13 28 Lk 15
Hard L l1ss |6 theh 100/be of 0y 6 31 48 15
518.5| (Giacial Ti11) 2185 1531 3550
30.1] Bedrock - Scund & | AXT |Rec
Interbedded dolomite RC (75
shale, gypsum and AXT [Ree
g 39,0 ite 7 RC |93% sL0
29.6] End of Borehole




FORM OB-MT-126

66-434 5

OFFICE REPCRY ON SOIL EXPLORATION

DEPARTMINT OF HIGHWAYS - ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 5

FOUNDATION SECTION

23.0

End of Cone Test

1 9£
“h

wFe . + . o/8 16' Lt. 20
408 67-F-58 Locarion Sta. 219 + 16 ¢ Huy. 540 o/ ORIGINATED BY
w.p.__ 236-6L 8oRING pate _July 10, 1967 COMPILED BY kzc/ _
DATUM Geodetic BOREHOLE TYPE _Dynamic Cone Penetration Test CHECKED BY __ ol A
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT vy
SOIL_PROFILE SEMPLES 1 . | eiows /Foo PLASTIC LMIT wp N
5 5| 2 20 é0 100 WATER CONTENT —Ww oy =
il = L | 8 [SHEAR STRENGTW P.S.F. wp wy 3@
ol ] w 2z
ELEV. Sl E oW . ey @ Wl REMARKS
DEPTH DESCRIPTION 2l 21 & 2! 2 (=
=121~ 13] 3 WATER COMTENT % Y
8.6 Water level o | W P.C.F.
6.0
565.2| Ground Level
13.&-
\_ﬁ
555.6




FORM OB-MY-126 OFFICE REPORT ON SOIL EXPLORATION

664846 ‘ . .

DEPARTNENT OF HICHWAYS ~ ONTARIC

MATE N G DIVISION RECORD OF BOREMOLE NO. 6 FOUNDATION SECTION
so ___ 67-F-58 Location Sta. 28 + 88 @ Huy. 5LO ofs 50' Lt. oRiaiNaTED By 20
w.P. 236=6l BORING DATE July 11, 1967 coOMPILED By 20
AXT R.C. & Cone Test
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT wy
SOiL_PROFILE SAMPLES w | BLows/Foor : | PCASTIC LnaiT wp N
5 | 2 30 ko 60 80 100 WATER CONTENT —w oy
g | g Q [ SHEAR STRENGTH P.S.F. wo wi 34
. . N, S— ©
;L-:T\; DESCRIPTION -4 IS 2 3 & | REMARKS
HEIER R WATER CONTENT% | ¥
578.6] Water Lewvel 2 2| W 10 20 30 P.C.F.
0.0 —-1
565.8] Ground Level -~
12.8|Sand, gravel & boulderp®] 1155 %g
860.9 same organics. 5957,‘5
. Tt 3 ss 7 560 - ‘10 Sa' 0
17.7|Heterogeneous mixtm'eS& —— O — ;z h2'01 iB
of clayey 5ilt, sand / L isS 18D 3.42,C1.
and gravel. Hard. /
r 1
(Glacial Till) ? > 155 1100
549.1 S MTovgs,
29.5/Bedrock - Sound
Interbeded delamite, 7 | AXT| Re
3.8} shale,gypsum & Anh _ R.CJ 924
34.8{ End of Borehole
 § 1 F 1 | 1




FORM OB mT-17

REV. APR. 1965 & "
cs.a1a ‘ ‘ ‘

UNIFIED SOiL CLASSIFICATION SYSTEM
CLAY & SILT SAND , GRAVEL
fine 1 Msdium l Coarse Fine ! Coarse
100 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 108 " B %" k2 2‘/2"3;
= 'A'// )
o _/.-«“‘—
: 10
. .-
4:;4—""
1] = ,l./ — 20
- .5"/
, , *
70 : , 30
: A .
60 - 7
% , g 74 40 o
Z y. w
a /’ z
< ht
a 50 V.V’ i 50 W
Y./ . . o
'7: VAG2 T LEGEND
] y B.H [SAMPLE =
E &0 /" V / NO. NO. SYMBGOL o0 é
& 725 1 4 &
T 3 2 *
2 E—
ao - 70
e 3 3 - o e o
Cod
20 // 3 4 —— o — .0
I
. mE—_
4 5 So— e e
o é 4 — e —
AT ! I | P11 1 LI T] i T T TTee
> by s 23 - ~ o e on 01 6.5 10 2 3 4 s 10 20 30 40 506070
S S S o= ° ° o ©°3
GRAIN SIZE IN MILLIMETERS
DEPARTMENT OF HIGHWAYS -
MATERIALS and GRAIN SIZE DISTRIBUTION WP No. 236-64
TESTING JOB No. 67-F-58
o DIVISION
ONTARIO




PENETRATION RESISTANCE

ABBREVIATIONS USED IN_THIS REPORT

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS 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 INCHES.

DYNAMIC PEMETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE ‘& 2 INCH, 60 DEGREE CONE,
12 INCHES INTO THE SUBSOIL,

TO THE END OF DRILL RODS,

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS

I TNE FOLLOWING TERMS : -

CONSISTENCY

VERY SOFT
SOFY

FIRM
STIFF
YERY STIFF
HARD

5.5

W.S
S8
As
cs
ST

DESCRIPTION OF SOiL

'N' BLOWS/ FT. ¢ LB./SQ.FT.

o - 2 0 ~ 250

2 -4 250 - 500

4 - 8 500 ~ 1000

8 - 15 1000 - 2000

15 -~ 30 2000 - 4000

> 30 > 4000

TYPE CF SAMPI;E

SPLIT SPOOK T W
WASHED SaMPLE TP
SCRAPER BUCKET SAMPLE 0.5
AUGER SAMPLE F.S.
CHUNK SAMPLE R.C

SI.OTTED TUBE SAMPLE

FITYED

THE DRIVING ENERGY BEING 350 FOOT POUNQS PER BLOW.

SOILS ARE DESCRIBED

DENSENESS ‘N’ BLOWS / FT.
VERY LOGSE 0 -4
LOOSE 4 - 10
COMPACT i0 - 30
DENSE 30 - 50
VERY DENSE > 850

THINWALL OPEN
THINWALL PISTON
OESTERBERG SAMPLE
FOIL SAMPLE

ROCK CURE

P H. SAMPLE ADVANCED HYDRAULICALLY

PM. SAMPLE ADVANCED MANUALLY

SOIlL TESTS
UNCONFINED COMPRESSION Ly
UNDRAINED TRIAXIAL £V
CONSOLIDATED UNDRAINED TRIAXIAL c
DRAINED TRIAXIAL s

LABORATORY VANE
FIELD WVANE
CONSOLIDATION
SENSITIOITY




X oD T

My
Cy

Ce

‘SOIL_PROPERTIES

UNIT WEIGHT OF S0iL (BULK DENSITY)
UNIT WEIGNT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHY OF SCi. (ORY DENSITY)
UNIT WEIGHT OF SUBMERGED 30i1.

7.
SPECIFIC GRAVITY OF SOLID PARTICLES G e —i-

VOID RATIC

POROSITY

WATER CONTENT

CEGREE OF SATURATION

LIQUID LMY

PLASTIC LIiMIT

PLASTIC!ITY IMDEX

SHRINKAGE LIMIT 7

W~ Wp
P

LIQUIDITY INDEX «

CONSISTENCY INDEX = —'ﬁ-‘l
P

VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

DENSITY INDEX = -:A‘—‘-l

mox ~ € min
RELATIVE DENSITY D, 1S ALSO 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 = — 08
Z! + es Ao

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » ——D€

Alog,e o
TIME FACTOR = %!‘;1— { d, DRAINAGE PATM )

DEGREE OF CONSOUIDATION
SHEAR STRENGTH

EFFECTIVE COMESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTAMNCE,
OR FRICTION

APPARENT COMESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

T2 ¢ + ¢ ton ¢
]

IN TERMS OF
TOTAL STRESS

TeeC,+ O tand

ABBREVIATIONS USED IN'THIS REPORT

n
L]

logea or In g

GENERAL
- 3-1416
BASE- OF NATURAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF @

logwa or log o  LoGARITHM oOF g TO BASE 10

M E <O

S XOEMAY ™A QR E

Z O o

<

TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

B oL AL LX) S

PORE PRESSURE

NORMAL -STRESS

NORMAL EFFECTIVE STRESS (& IS ALSO USED )
SHEAR $TRESS

LINEAR STRAIN

SHEAR STRAIN ;

POISSON'S RATIO { |4 IS ALSO USED) )
MODULUS OF LINEAR DEFORMATION ( YOUNGS - MODGLUS ).
MODULUS 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 TO BE USED WITH VARIOUS

SUFFIXES 1M EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTHE OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A 3UFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

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




 1§§ 'xr.rAgG;’Sterma¢,

Dua Fice Rer.

g Section,

Bridge Planni
Northern Region. =

, , . ~Fia§il
Principal Foundation Engr. ’
Lab. Building, Downsview.

Dare: June 23, 1967.

in memLy vo

Suzsxer:

Indian Point Bridge,
- Highway 540, Br. Site 49-14,
WP, 236-64, District 17.

--s—--a-—---.----.«--‘-—n--a-—u-—.

Would you kindly arrange a foundation investigation carried
out-at the above noted site in order tc enable us to design
the new Structure and the proposed detour structure.

4 probable layout of the footings for the proposed stru ~
and the detour is shown on the enclosed drawings. A detqup
is proposed to be constructed on the west side of the "
existing strurture. This necessitates the construction of .
the epproach i'11ls and bailey structure as shown . for one
lane traffic. The line will be somewhat vague in the field,
however, th~ probable footings will be easily located =
relative tc the existing tridge.

ion and food are available at Gore Bay, some 12
miles distant from the crossing., :

If we can be of any further assistance in this matter,
ki

J.B. CU'RTIS, 3 ‘4.7,\«-' R

REG. BRIDGE LOC-TION ENGINEZR. !
DY/ im
Ech. R Y s At a0 3
cc: R, Forrest Jé‘: SRIp T T I}ﬁ"ﬁ “ {jt.”; s
c: R, Forres ) . - o o pe e e g™ o
g. girgwl?i 7 e TesT  TEVT Lfe 7.
. McConmbie ' : o ;




X nm JUNE 56/67 mems VR

l ﬁuba 2 Ta SHARPE DIST ENGR ATTN N NEILANs'ﬁfci ENGR
g corY 10 ¢ - S

WBAR 2 E R SAINT RGN MAT ENGR
RE C P R OVERMEAD AT DOWLING up135 -63-02 RRIDGF sxtz 45-226¢
VIET-F-59 HWY 144 BIST 17 SUUDBURY.

IﬁOIAN POINT BRIDGE !'WY 546 FRIDGE SITE 49-‘!4 WPZqS GQ{U 167 F -58

'DIST 17 SUDBURY | | N |
FIELD INVESTIGATION WORK FOR THE ABOVE MENTIONED PROJECTS WILL COMMENCE.
B on JuLy as67, |

M DEVATA SUPVR FOUNGATION ENGR MAT AMD TEST

FOR A J STERMAC PRINCIPAL FOUNCATION ENGR MAT AND TEST
. | | |




Fpte iy, -

401 & Keele Bt.
Downsview, Cntarioc

Joehmsion Driliing Co. Ltd.
377 Mhunster Ave,
Teronto, Ontario

Dear Sivse:

This i1s to confirm cur request of June 29, 1967
for the supply of & Diamend Drill and Raft together with
81l necessary equipment, &s spedfied under the terms of
our Centract igreement, at Gore Bay, Ontaric, un July 5,

£

this project bears Job Number 67-F-5

(=
4 Piey

Yours truly,

/.

P A R =)
. Devata
fuperveing Foundation Engineer
: h. (. Dtermac

rincipral Foundation ¥nglineer

H

1

oy by g

o
-

MD:mi
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