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NOTE: For purposes of the contract this report supercedes
all other foundation reports prepared by or for

the Ministry in connection with the above mentioned
project.




EXPLANATION OF TERMS USED IN REPORT

2

'N' VALUE: AN INDICATOR OF SUBSOIL QUALITY. IT IS OBTAINED FHOM THE STANDARD PENETRATION TEST (CSA STD. A119.1). SPT 'N' VALUE IS THE NUMBER OF BLOWS
REQUIRED TO CAUSE A STANDARD 2 INCH O.D. SPLIT~BARREL SAMPLER TO PENETRATE 12 !NCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER

WEIGHING 140 POUNDS, FALLING FREELY A DISTANCE OF 30 INCHES. YOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMBER OF RLOWS -
FOR THE PENETRATION ACHIEVED. 'N' VALUES CORRECTED FOR OVERBURDEN PRESSURE AR: DENOTED ThUS N,

DYNAMIC CONE PENETRATION TESYT (CSA STD. AL1%.3): CORTINUOUS PENETRATION OF A CONICAL STERL POINT (2" O.D. 60 CONE ANGLE) DRIVEN BY 150 PT-LH IMPACYS

ON 'A" SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 1S MEASURED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CONICAL POINT INTO THE
UNGISTURBRED GROUND.

SOIL QUALITY: HOLLS ARE DESCRLIBED BY THELR COMPOSTIYLON AND CONSISTENCY OR DENSITY.
CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE WASIS OF THEIR UNDRAINED SHEAR SYREMCTH AS FOLLOWS:

15, @sp 0 - 250 | 250 ~ 500 {500 - 1000 {1000 ~ 2000|2000 - 4000} > 4000
VERY SOFT |  SOFT PIay STIFF  |VERY STIFF |  waRD

DENSENESS: CUMESIONLESS SULLS ARE DESCRIBED ON THE BASIS OF SPY 'W' VALUES AS POLLOWS:

{'H' (BLOW/FT) 0-5 5 - 10 10 - 30 W - 50 > 50
VERY LOOSE LOOSE COMPACT DENSE VERY DENSE

HOCK, QUALTTY: ROCES ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL PEATURES AND/OR STRENGTH.
RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING RUN.

HODIFLIED RECOVERY: SUM OF THOSE NATURALLY FRACTURED CORE PIECES, 4"+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENCTH OF THE CORING RUN. THE
" ROCK. QUALIYY DESIGNATION (RQD), POR MODIFIED RECOVERY,IS:

HETE) 0-25 | 25-50 | 50-75 | 75-90 | % - 100
VERY POOR | POOR FAIR 700D EXCELLERT
JOINTING AND_BEDDING:
SPACING 2 PUNNETTIN IFTINPTN TR VY Y
JOINTING  |VERY CLOSE | CLOSE  |4OD. CLOSE |  WIDE VERY WIDE
BEDDING | VERY THIN | THIN MEDIUM THICK  |VERY THICK

ABBREVIATIONS & SYMBOLS

LABORATORY TESTING Fi AMPLI EARTH PRESSURE TERMS
FEIAXIAL TESTS ARE DESCRIBED IN TERMS OF WHETHER 55  SPLIY SPOON " COEFFICIENT OF FRICTION
{HEY ARE CONSOLIDATED (C) OR MOT (U} W5 VASH SAMPLE 5 ANGLE OF WALL FRICTION
ISOTROPICALLY (1) OB WOT {A) 5T SLOTIED TUBE SAMPLE
A SHEARED DRAINED (D) DR UNDRAINED (U} BS BLOCK SAMPLE ¥ COEFFICIENT OF EARTH PRESSURE AT REST
WITH PORE PRESSURE MEASURIMENTS (BAR OVER SYMSOLS) €5 CHUNK SAMPLE X COEFFICIENT OF ACTIVE EARTH FRESSURE
- W
g6, il = CONSOLIDATED ISOTROPIC UNDRAINED T THINWALL OPEN « COEFFICIENT OF PASSIVE EAKTH PRESSURE
TRIAXIAL VITH PORE PRESSURE MEASUREMENT TP THIWALL PISTON P :
UNLESS OTHERWISE SPECIFIED IN REPORT ALL TESTS - 05 OSTERNERG SAMPLE b ANGLE OF INCLINATION OF SURGHARGE
ARE TN COMPRESSION FS FOIL SAMPLE uwr SLOPE AWGLE~BACKFACE OF wm@
! R C  ROCK CORE B ANGLE OF SLOPE A0
PH T.W. ADVANCED HYDRAULICALLY
P M T.W. ADVANCED MANUALLY

HY.Nq,N e BEARING CAPACITY YACTORS
D

DEPTH OF FOOTING

5L FOOTING DIMENSTONS
INDEX PROPERTIES STRENGTH PARAMETERS

¥ Lu§T WEIGRT OF SOIL (SUAR DENSLIV) o4 ANGLE OF SHEARING RESISTANCE

¥,  UBIT WEIGHT OF WATER t PEAK SHEA STRERCTH
7y UNIT DRY WEIGET OF SOIL (DRY DENSTTY) Ty RESIDUAL SHEAR STRENGTU HYDRAULIC TERMS

¥ UNIT WEXGHT OF SUBMERGED SOIL e COMESTON INVERCEFT

G,  SPECIFIC CRAVITY OF SOLIDS ) @ 93  NORMAL PRINCIPAL STRESSES h  HNDRAULIC HEAD OR POTENTIAL

€ VDIDS RATIO u PORE WATER PRESSURE 9 RATE OF DISCRARGE

¢ INTTIAL VOIDS RATIO u PXCESS © v  VELOCITY OF FLOV

8, ® DN TOOSEST SeATE , PORE PRESSURE RATIO {  HYDRAULIC GRADTENT

T ¥ IK DENSEST $YATE q, UNCONFINED COMPRESSIVE STRENGTE | SEEPAGE FORCE PER UNTT VOLUME
B RELATIVE DENSITY = % N UNDRATNED SHEAR STRENGTS m  COEFFICIENT OF VISCOSITY

»  POROSITY ‘ LINEAR STRALN k  COEFFICIENT OF EYDRAULIC CONDOCTIVITY
w WATER CONTENT ' 14 SHEAR STHALK Lk, & IN HORIZONTAL DIRECTION

w,  LIGUID nmMIr v POISSON'S RATIO ¥, k IN VERTIGAL IRECTION

“p  PLASTIC LIMIT £ MODULUS OF SLASTICTTY u, COEFPICIENT OF VOLUME CHANGY
w,  SHRINKAGE LIMIT ¢ MODULUS OF SHEAR DEFORUATION €, COEFFICIENT OF CONSOLIDATION
I'p PLASTICITY IRDEX » W~ #p K, MODULUS OF SUBCRADE REACTION c, COMPRESSION INDEX

n Moo mem - o an STABILITY COEFPICTENTS €, RECOHMPRESSION INDEX

1 CONSISTENGY INDEY = _".'Li:;:"_., AR PORE PRESSURE COEFFICLENTS d  DRAINAGE PATH DISTANCE

A ACTIVITY ﬁgﬁm ROTE: EFFECTIVE STRESS ¥ - T, TDIE PACIOR

Ow  ORGANIC HATTER CORTENT Noove T svoy ATOSTROPRE U DEGREE OF CONSOLXDATION

5, DECEE OF SATURATION ' f“;amtw or : 8, OVERCONSOLIDATION MATIO (OCR)
$  smusrrIviTy o Selmdetubed) ' » EFFECTIVE NORMAL STRESS

5, (remouided )
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FOUNDATION INVESTIGATION REPORT
For

Credit River Bridge
W.P. 157-75-03, Site 24-222
Hwy. 403, District 6, Toronto

INTRODUCTION

This report contains the results of a foundation investigation
carried out at the site of the above mentioned project during
July 8, 1976 and during the periods of June 8 to 22, 1978, and
April 16 to 18, 1980. The earliest investigation was done

for feasibility purposes and consisted of éne sampled borehole
advanced by augering and diamond drilling &echniques to a depth
of 30 feet below the ground surface. In the 1978 investigation,

a total of 16 sampled boreholes were put dbwn by means of an

auger machine equipped with hollow stem coﬁtinuous flight augers
and solid stem augers. The borings rangediin depth from 19 to
46 feet below the ground surface. In addi#ion, bedrock was
proven by obtaining BXL size rock core. The 1980 investigation
consisted of an additional 8 boreholes put:down by means of
hollow stem continuous flight augers to ae?ths of 20 to 30 feet
below ground surface. Bedrock was proven by obtaining BXL size

rock core samples.

S1TE AND GEOLOGY

The site is located about 1% miles south of Eglinton Avenue and
about 250 feet east of Mississauga Road in the City of Mississauga,
Regional Municipality of Peel.

At this site the Credit River is’winaing from north to south
and has eroded a valley which is about 1100 feet wide from
crest to crest and about 70 feet deep. The sides of the valley
are found toc be as steep as 1%:1 with the steep faces being on
the concave side of the river. In certain locations subsoil
strata and bedrock formations are exposed on the sides of the.
valley. The tabeland on either side of the valley is relatively
fiat, being gently sloping down towards the south. |




Physiographically the site is situated in the border region
of the "Peel Plain" and the "South Slope". The predominant
deposit in this area is known to be a cohesive glacial till.
.The underlying bedrock is a shale of the Dundas-Meaford formation.

SUBSURFACE CONDITIONS

Genera.l

The overburden has a thickness of up to 32 feet in the tableland
bordering the valley, but diminishes to 3 to 11 feet thick at

the valley floor. The overburden at this site generally consists
of a glacial till composed of clayey silt, some sand and gravel.
However, in the valley floor the Credit River has eroded the
glacial till and the upper portion of the bedrock and redeposited
a sand and gravel with trace of gilt and clay. Across the site,
the overburden is underlain by shale bedrock.

Factual data on the subsoil conditions is shown on the Borehole
Record Sheets. The locations and elevations of the borings,
together with the estimated stratigraphical profile and sections,
are shown on Contract Drawing Nos. 24-222-2 and 2A. A descrip-
tion of the subsoil and bedrock conditions is given below.

Glacial Till

This deposit is encountered on the tableland on either side of

‘he valley and has a thickness of up to 32 feet. It is composed

»L & heterogeneous mixture of clayey silt, sand and gravel.

woiecal grain size distribution curves of the material from

this deposit are shown in an envelope form on Figure 1. Geotechnical
identity indices of the glacial till as determined from lab-

oratory testing are summarized below.

Range
Natural Moisture Content (W)$% 9-12
Liguid Limit (W,)% 19-38
Plastic Limit -(Wp)% 13-23

The results of the Atterberg Limit Testing are also plotted on
the Plasticity Chart, Figure 2, which indicate the glacial
deposit is cohesive with a low to medium plasticity (CL TO CI zone).

i
i




The Standard Penetration Test 'N' values ranged from 10 blows
to over 100 blows per foot, generally increasing with depth,
indicating that the consistency of the glacial till varies
from stiff to hard, but generally hard.

sand and Gravel, Trace of Clay and 8ilt

This £lood plain deposit was encountered in the river valley.
It appears to be confined to areas below contour 392.0 and
extends to bedrock for a thickness of 3 to 1l feet. This deposit
is alluvial in origin and is composed of sénd and gravel with
a trace of clay and silt. Typical grain size distribution of
the material in this deposit is shown in an envelope form on
Figure 3. However, in certain locations the matrix (material
passing sieve #40) exhibits slight plasticity. The Standard
Penetration Test 'N' values varying randomly from 13 to 53
blows per foot indicate that this deposit has a compact to
very dense relative density.

Bedrock (Shale Interbedded with Limestone)

Badrock was encountered at elevation 437 on the west bank of

the valley, at elevation 378 to 398 in the valley floor, and

at elevation 420 to 425 on the east bank of the valley. Bedrock

may be described as shale interbedded with limestone. The

shale is soft to medium hard, somewhat fissile and weathered

in the upper portion. The depth of weathering was found to

b one to two feet on the west bank of the valley and up to

10 feet on the east bank of the valley. However, in the valley
s weathared bedrock was up to 8 to 15 feet thick. The recovery

eatio is high, generally close to 100%. However, the average

ROD was found to be in the order of 30% to 50%, suggesting the

shale is a poor quality rock.

Groundwater Conditions

The groundwater levels were observed by measuring in the open
boreholes during and immediately after the field investigation.
The groundwater levels were found to vary as high as elevation
454 {on the tableland) and as low as elevation 385 to elevation
390 {in the valley floor), generally constituting a hydraulic




gradient towards the river. Since the water level in the
Credit River was at elevation 390, which was higher than some
of the observed water levels in the boreholes, it is believed
that the water levels in the boreholes probably were not
stabilized during the period of observations.

M. MacLean, P. Eng.
Project Foundations Engineer

/'

ol /
Voo,

s B WA ML

M. Devata, P. Eng.
Sr. Foundations Engineer
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~SCIL MECHANICS SECTION

RECORD OF BOREHOLE No ¢

8

OFFICE REpoRT OMN SOH EXPLORATION

WP 157-75-03 LOCATION Coords, N 15,828 140; E 950,880 ORIGINATED BY _V.K.
pisT._© Hwy . 403 BOREHOLE TYPE H.8. Auger, NX Casing, BXL Rock Eore ?ﬁdc COMPILED BY __V.K.
one I3
DATUM Gaodetic DATE July 8, 1976 CHECKED 8Y .
w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?_‘g 2 | REnerance Chior o - B
- w155 % 20 40 60 80 100 {UMT contenr dmr} SO
9 35 s Q._ = i i ) : i Wp W WL i Bl &
ELEY DESCRIPTIO Tla| & | 2 |28 | 2 |SHEAR STRENGTH e Qe % | GRAIN SIZE
DEFTH IPTION w31 2| %138 | § [ounconamed v R vANE| o ontenT (| 7 [PSTRIBUTION
g2 L&Y @ | auick TrRIAXIAL  x LaB vaANE c (%] (%)
= £ ] 10 20 30
462,01 Cround Level L GR 5A 51 CL
¢-0 Heterogeneo q “ 460 .
a geneovus .19
Mixture of Clayey sy 1 88 |38 \ =X 6 16 54 30
511t With 5and and -
Dccasional Gravel ";. r 283147 4" N
(Glacial TL1L) SRP N B e RN I
Hard 7y 450 150
Brown [ (14188 | 49
trey |
¥ P TE T b e 2 20 52 26
L Ipf
b S5 1 7%
440
437.5
24.5 Sound Shale
Interbadded With g;L I)iggz
431,7] Limestone
30,3 End of Borehole

+3, %3 Numbers refer to
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

Minstry of
Transpottabtn ang

Cottrnnr abons
Ontana

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFRICE -5OIL MECHANICS SECTION

RECORD OF BOREHOLE

No 11

Comrds, N 15,828,055; E 950,965

9

ORIGINATED By V.K.

wp . +57-75-03 LOCATION
OISt 6 MWy __ 403 BOREHOLE TYPE . Solid.Auger, BX Casing and BXL Rock Core COMPILED BY __G.E.
paTuM __ Geodetic DATE June 22, 1978 CHECKED BY Q A
SOIL PROFILE SAMPLES o u".: DYNAMIC CONE PENETRATION -
§L£ g RESISTANCE PLOT é-—-«-...... PASTIC oty Liguip ':,:: REMARKS
e o |20 @ 20 40 60 w0 o |UMT conrtent LMTH 5 8
9 or u - =z L i ' L i Wp w W, =
ELEV SESCRIPTION Zlgl w2258 § |SHEAR STRENGTH D 2 | .GRAIN SIZE
BEPTH 1B Z | 2188 | § [0 UNCONRNED % FIRDVANEL v oy nenriont Y DISTRIBUTION
51z 5 | EY | & e Quck TRAXIAL X LAB VANE A (%) (%)
462.8 Ground Level 5 z & 10 20 30 GR SA 51 CL
0.0 Heterogeneous yx.'
Mixture of Clayey A 460
S1lt With Sand P ot L 85020
and Some Gravel " T8 T 48 PR 7 23 45 25
2:2??1“;3_ TIES T30 %
(Glacial Ti11) B 450 5 15 24 42 19
Stiff to Hard A5 [.88 1 25
o T8 7
. r LS5 8 440 I — 7 21 45 27
ki O 4"
- gsi‘gl P S/ i o
7.0 Sound 00
Shale Interbedded 9 g;:m ;i % RQD = 467
431,58 ith Limestone ec
End of Borehole

+3, x5 . Numbers rafer to

Sensitivity 0

20
1545 {%) STRAIN AT FAILURE
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OFFICE REPORT ON SOH EXPLORATION

I

Commun ations,

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

Sensitivity

20
15 -0~ {*%) STRAIN AT FAILURE
10

RECORD OF BOREHOLE No 12 10
w P 157=-75-03 LOCATION Coords, N 15,828,25%6; £ 951,024 ORIGINATED BY _ V.K. |
Dist 6 . HWY 403 _ BOREHOLE TYPE Solid Auger, BX Casing, BXL Rock Core and %one COMPILED BY G.F.
est
DATUM Geodetic DATE June 21, 1978 CHECKED 8Y .
L PROFILE SAMPLES o :‘J DYNAMIC CONE PENETRATION -
501 L 5‘2 3 RESISTANCE PLOT mwc mﬁgme t'.ﬁlf'ro t% REMARKS
= w20 @ 20 40 60 80 100 f CONTENT P A
ol b g 4 ) L ) Wp W w, | 3w
ELEY DESCRIPTION TI8| w2 g0 O |SHEAR STRENGTH | " ? DISTRIBUTION
DEPTH - Z| 2128 T 1o UNCONRINED  + FIELD VANE . y |DISTRIBUTI
& z > %U @ |® QUICK TRIAKAL  x LAB VANE WATER CONTENT (%) {%)
391. 5| Ground Level 2 ’ s 10 20 30 GR SA $1 CL
(.0} Sand and Gravel L 390 <]
Trace of Clay R "‘;" e
g sS4l RN N b | i b 47 6110 2
384, 0| Compact to Dense R © 61 20 15 4
7.5
3188 1. 50
Weathered T Tss 188 380
37650 o e e e e
15,0/ Sound, Shale RC {1007
Interbedded With 5 | 87l [Rec RQD = 35%
471,31 Limestone
20.2{ End of Borehole
4
E
+3, %3 : Numbers refer 1o




OFFICE REpORT ON SOIL EXPLORATION

Mttty of
Fransportatum s
Cammuncations

Qrtaro MIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE - SCIL MECHANICS SECTION
RECORD OF BOREHOLE No 13 1
I 157-75+03 LOCATION Coords. N 15,828,192; E 951,085 ORIGINATED BY _V.K.
Oi5T 6 HWY 403 BOREHQLE TYPE Solid Auger, BX Casing, BXL Rock Core and Cone Test COMPILED BY _G.P
DATUM Geodetic DATE June 22, 1978 CHECKED BY ag
p o w  TDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W | [RESISTANCE PLOT “  leasnic worrese Liouo ...,E REMARKS
4 L) LtwaT CONTENT LIMIT e (D
w | 20 @ 20 40 80 B0 100 Z = &
o STl s N : Wp W woi 5%
ELEV DESCRIPTION al wiz %g & ISHEAR STRENGTH A Dc;s%tg %125
BEFTH ! Tl x| &3 = ISTRIBUTION
DEPTH S| - | = 3 T }O UNCONFINED + FIELD VANE o Y v
z 4 %u S |e quck ThmuaL  x Lap vane |WATER CONTENT (%) ()
390.9! Ground Level : o 10 20 30 GR $A 51 CL
0,0/ Sand and Gravel 390 \L_
T £ CL
and Si1t TS0 o e 62 2510 3
384,9] Compact 5 \&_
6.0 4.1 88 J103 e
by | e FOSL 6"
380
v v 0 v i AL
376.1 Mwﬂt%eggdﬁm e
Soun hale .
1.8 Inrerbedded With s | B 11007 RQD = 44%
373,91 Limestone BXL Rec

19.0] End of Borehole

|
i

|

1

+3 x5 . Numbers refer to

20
' Sensitivity 15 ;{gs {%) STRAIN AT FAILURE
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OFFICE REpoRT ON SOH EXPLORATION

Minstry al

Gorithynications

Transporiaton andg

HIGHWAY ENGINEERING DIVISI-ON*ENGlNEERING MATERIALS OFFICE -50IL MECHANICS SECTION

Dang
RECORD OF BOREHOLE No 14 12
WP 157=75-03 LOCATION __ Coords, N 15,828,442; E 951,219 ORIGINATED 8Y __V.K.
pist .6 HWY 403 BOREHOLE TYPE So01id Auger, BX Casing and BXL Rock Core COMPILED  8Y G.B.
DATUM Geodetic DATE June 8, 1978 CHECKED 8Y § :
SOIL PROFILE SAMPLES | &, | 0 | e Oy Ao -~ =
52 a RESISTANCE PLOT » hastic 2‘:‘:’%&55 vaue mg REMARKS
=3 w | 2Q Y 20 4p 60 80 100 Z 2 4
9 P b bt = L 4 ! i I Wp W W, :);
ELEY DESCRIPTION SEIRIE %g Q [SHEAR STRENGTH oinrélgu?lg%u
P i =] = = - I I
DEFT 1S ] % 51 G |o unconFineD + FIELD VANE . y B
g1z 5 gu S | QUICK TRIAXIAL  x LAB VANE WATER CONTENT {%) {%)
393,70 Growmd Level v ” u : 10 20 30 GR SA S1 CL
0.0{ Sand and Gravel "f
Trace of Clay A TEE T 390 : 41 41 14 4
and Silt g _4_
Compact to Dense '..' s FIEE 153
P ot 36 42 17 5
382.2 .
11.5 5 2“ 380
RC | 50% -
6 BXL | Rec RQD = 1002
1373.2] jejfgirii [P 7 | RC | 392 RQD = 0%
20.5 Sound ﬁéﬂﬂ 1‘33;
Shale Interbedded 8 470 RQD = 28%
With Limestone RC A ROU-a— 51y
365.7 10 [ RC {1007 ROD = 71%
28.0{ End of Borehole

+3, x% : Numbers refer to
Sensitivity

20
1505 (%)} STRAIN AT FAILURE
0
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OFFICE REPoRT ON SOIL EXPLORATION

Minvstry of
Transpotlation and
Commymcations

Onano HIGHWAY ENGINEERING DiVISION -~ ENGINEERING MATERIALS OFFICE -$OIL MECHANICS SECTION
RECORD OF BOREHOLE No 15 13
WP 157-75~03 LOCATION Coords. N 15,828,380; E 951,28 ORIGINATED BY _ V.K.
DIsST 6 Hwy 403 BOREHOLE TYPE . Solid Auger, BX Casing and BXL Rock Core COMPILED  BY G, ’buw_
DATUM Geodeti ... DATE June 8, 1978 CHECKED BY b
ETRA
SOIL PROFILE SAMPLES | Z,, | 4 DYNAMIC CONE PELSTRATION NaTURAL =
151 4 pasyic wowtuRe HOUR | = 5 | REMARKS
5 w | EQ n 20 40 60 80 100 w cowm " %m 2
o ik ki 1 Fi P
ELEV DESCRIPTION 2lEl w2 %Eé & [SHEAR STRENGTH s | T F | GRAIN SIZE
_ELEY. | =] =25 i DISTRIBUTION
DEPTH wiS - | = &1 5 |0 UNCONFINED + FELD VANE . b e
2z 5 gu & |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%}
391.60 Ground Level - q & 10 20 30 GR SA SI CL
0,0/ Sand and Gravel oy 190
Trace of Clay
and Silt 3 ) “" o [ 48 27 19 6
Compact to Dense 85 | 4% L 43 34 16 7
179.6 85 | 56
12’0 semunastsyn FAL 380 2% 15 49 11
3758 Weathered WIS T BWL| 4
15.8) Sound RC
Shale Interbedded 6 | BXL lgg: ROD = 257
370.9] With Limegtone
20.7| End of Borehole

+

3 5. Numbars refer to
Sensitivity

20
15 05 (%) STRAIN AT FAILURE
10 ,




OFFICE REPORT ON SO EXPLORATION

Mimgtry of
Fransportaiion and
Comthumeatong

inbare

HIGHWAY ENGINEERING DIVISION~ENGINEERING. MATERIALS OFFICE -50iL MECHANICS SECTION

RECORD OF BOREHOLE No 16

14

ORIGINATED BY _V.K,

WP 157-75-03 LOCATION Coords, N 15,828,584; E 951,332
pIsT 6 HWY 403 BOREHOLE TYPE $011d Auger, BX Casing, BXL Rock Core & Come Test COMPILED BY _G.P.
DATUM Gepdatic DATE June .12, 1978 CHECKED BY Q "
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & § RESISTANCE  PLOT pnerie NATURAL b
€2 | - PASTIC mowTuRe HOUD | S | REMARKS
= o | 20| @ 20 40 60 80 100 CONTEN z= &
Q= 2i28| z . h L ) i Wp w W ::‘;
ELEV BESCRIPTION g § w32 zg| @ SHEAR STRENGTH R S GRAIN SIZE
DEPTH W1E] Z ] S 136 5 |o UNCONRINED  + FIELD VANE oy [|DISTRIBUTION
21z 5 %U D | QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
404 40 Ground Level » ? W 109 20 30 GR SA SI CL
0.0 Heterogeneous ;,;-‘
Mixture of Clayey L TT e T %% [ |
$11t, Sand and 417 400
Gravel 0 [ vz camunei7e T o [ 13 24 4419
{6ractal T111) PN st 1
393.4) Pard el T !
11.0 o e T W 17 P 5".;' 0
S oy v 0 0 FAM 390
Weathered ssTopId 3"
7 A 3"
BN 4% 3 380
26,0 Sound, Shale RC |100%
174, 4 interbedded wittk 8 BXL {Ree RQD = 40%
30.0 End of Borehole

s e ramne g e e s

+3, 7 ; Numbers refer to

Sensitivity 10

20
15.0-5 (%) STRAIN AT FAILURE




OFFICE REporT ON SOH EXPLORATION

Muirustry ot
Trisamportanion and
Commumcatons

s HIGHWAY ENGINEERING DIVISION ~ ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 17 13
WP 157-75-03 LOCATION __ Coords. N 15,828,538; E 951,378 ORIGINATED BY V.K.
DisT __ 8 Hwy_ %03 BOREHOLE TYpE __Solid Auger, BX Casing, BXL Rock Core & Cone Test COMPILED BY _ G.P.
DATUM Gaodetic DBATE June 13, 1978 checkep sy . CAY
SOIL PROFILE SAMPLES | % W JDYNAMIC CONE PENETRATION o
R R RESISTANCE PLOT S . |masmc wowgrone vaun | T | REMARKS
= w139 @ 20 40 60 80 100 conTENT L z=
Qe 8122 z A R LUV wp W w | B¢ a
ELEY DESCRIPTION & § g2 (22| & |snear STRENGTH RO G—— Z | GRAIN SIZE
DEPTH E1Z 1 B3B8 g |© UNCONRINED » FIELD VANE . DISTRIBUTION
g‘ z z %u § @ QUICK TRIAXIAL % LAB VANE WATER CONTENT ()] 7 (%)
398.6 Ground Level o : i 10 20 30 GR 5A 51 CL
0.0{ Heterogeneous ai?
Mixture of Clayey 17
841r, Sand and a‘f. 1[5 [12 @
Gravel A h
(Glacial Till) R 490 4 0 | 0 966125
388.6 Stiff to Hard L%t
ilss |65y ——
10.0 g v e 6"
- tang] 5"
Weathered - N ’ 380
5 rair] 3"
37406
24.0| Sound, Shale 7S
Interbedded With 7 I;CmA 132% RQD = 55%
469, 6| Limestone ¢ 370
29.0| End of Borehole

+3, x% . Numbers refer to

20
Sansitivity 15 *%5 (%) STRAIN AT FAILURE




Mitustry of
Transpurtation g
Communications

Qruaro MIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE «SOIL MECHANITS SECTION
RECORD OF BOREHOLE No 18 16
' W P _ 1577503 LOCATION __Coords. N 15,828,492; E 951,425 GRIGINATED 8Y VK.
oisT .6 MWY 403 BOREMOLE TYPE Solid Auger, BX Casing, BXL Rock Core and Come COMPILED BY _G.P
4 : Test ;
” DATUM Geodatic DATE Jyne 12, 1978 CHECKED BY *"*"&:
SOIL PROFILE SAMPLES | = W [DYNAMIC CONE PENETRATION "
gg g RESISTANCE PLOT "> nasric E‘"Hgm‘ vau F;% REMARKS
“ o O 40 60 80 100 ONTENT zZ=
o & B; z 2 h ] \ 1 Wp W w, | 5% &
ELEY DESCRIPTION S Bl g 2|25 § [SHEAR STRENGTH S — 2 | GRAIN SiZE
2l 215 = DISTRIBUTION
DEPTH N -3 Il &1 T |o unconrneD + FIELD VANE . Yy 8
g1z 5 %U $ | QuIcK TRIAXIAL  x LAB VANE WATER CONTENT {%) (%}
389.7| Ground Level i - i 0 20 30 GR SA S1 CL
0.0/ Sand and Gravel B ““"‘w\\
Trace of Silt o FETE P,
and Clay, Compact h e 1 1!-' e S ] 66 21 10 3
382.§ b+ Sy g TR 11 0 et 10 10 55 25
" s v w9 7 280
Weathered
d | BC 1757 QD = 51%
376,70 4| By Rec QD = 5
15.0 ?oundé 31‘;3319 eh 5 RC {100% 48
nterbedded Wit RQD = 487
369.7) Limestone BEL [Rec 370
20.0] End of Borehole

OFFICE Repprf ON SOIL EXPLORATION

'i
i

+3, x3 ; Numbars refer to

2
Y A
Sansitivity 5 -‘%-5 {%) STRAIN AT FAILURE



Misistry of
Trangporiabon and
Commumeations

Ontano HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERlALS.OFFICP-SOlL MECHANICS SECTION
RECORD OF BOREHOLE No 19 17
WP 157-75-03 LOCATION Coorde. N 15 828 .632: E 951 411 ORIGINATED BY Y.X,
oIsT .6 Hwy 403 BOREHOLE TYPE Solid Auger, BX Casing, BXL Rock Core & Cope Test COMPILED BY G.P.
“T DATUM Geodetic DATE Jupe 14, 1978 CHECKED BY A
ODYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | £, | F |resisTance pior 2o fnaeme MU ol X
£ 2 s LWT - onreer Lt | S0 REMARKS
- = w | 30 ©. 20 40 60 80 100 CONTENT zZ=
O oo w = z ) ) ] | i Wp W w, | Sw &
Ei{g|w| 2125 & |SHEAR STRENGTH A S % | GrAIN SIZE
DeﬁtfyH BESCRIFTION - % R %cz; T 10 UNCONFINED  + FIELD VANE y {DISTRIBUTION
g2 3 gb‘ % |®QuCK TRIAXIAL  x LaB vang | WATER CONTENT (%) (%}
_%‘%_Md Level N N i 10 20 30 GR SA S| CL
0.0 Sg;grogeﬂgogi '”;3’
fre o aye . "y T
Si1t, Sand and [/FYFS 5" B o 32 34 27 7
Gravel a4 400 -
(Glacial T111) A58 1 3L
Hard ARl e = e e e s = R [+] o
394.3 - %+ Tt 5 16 32 34 18
10.5 e o 102 5':‘;'
“:ss lnn'y 4" 390
Weathered
3848
20.0 goundg ghale N
nterbedded Wit RC [100% -
5 179, 2 Limestone 5 BXL| Rec 480 QD = 68%
[
g 23.6) End of Borehole
O
=
»
w
: 5
; v
' z
o
-~
1%
[re g
k4
['E]
g
S

20

3 5. Numb
Ty fumosrs refer to g s (%) STRAIN AT FAILURE
10

Sensitivity




s 2 il e

OFFICE mepoar ON SOt EXPLORATION

Miritstry of
Framspartadion gat

Gommunie ahons
ntarg HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -S5O MECHANICS SECTION
’ RECORD OF BOREHOLE No 20 18
w P 157-75-03 LOCATION Coords., N 15,828,572; F 951,472 ORIGINATED 8Y V.K.
DisT 6 HWY_ 403 BOREHOLE TYPE __Solid Auger, WX Casing, BXL Rock Core & Cone Test COMPILED BY __G.2
DATUM Geodetie DATE June 13, 1978 CHECKED B8Y _ &
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ff_,m ; RESISTANCE PLOT NATURAL "I":
gz | & fomp'c mowtume HOUDY -5 | REMARKS
- w | 20| & 20 40 60 80 100 conrEnT L Zx A
Slal | 8|25 2 oot we W W) 53
ELEV STiON lwlw| 2125 & |SHEAR STRENGTH A N— % | GrRAIN SIZE
DEPTH DESCRIPTIO IR 8% Y% o unconrined * FIELD VANEL oo o TENT (7 y  |DISTRIBUTION
: gz 5 | B0 | & |eaquok rRiaxiac x Las vane WATER CONTENT (%] {%)
4027l Ground Leveld - : @ 1020 30 GR SA I CL
0.0] Heterogeneous AT '
Mixture of Claye i) 400 -
$11t, Sand g TH-Lies. 20 e o]  H— 40 38 16 6
Gravel s p-r-ws—00] 5" "
(Glaeial T1il1) 4/ o " 106/5
Very Stiff to Hard || R 6«;- b 27 12 41 20
390.2 i LEso ) s 390
12.5
LOW 0 Lm AL
Weathered
1 .W‘: S"
380
37707 i e e e e
25.0f Sound, Shale
Interbedded With 7 RC |100%
472,50 limestone BXL [Rec ROD = 717
30.2| End of Borehole

|
_%

+3, x5 ;. Numbers refer to
Sensitivity

20
15«5 (") STRAIN AT FAILURE
10




Mirngtry ot :
TranspicAtsn ane
Commananony

OFFICE RepoRT ON SO EXPLORATION

Ontaria HIGHWAY ENGINEERING DIVISION =« ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BCREHOLE No 21 19
W P 157-75-03 LOCATION __Coords. N 15,828,777 E 951,519 ORIGINATED 8Y . V.K.
DisT 6 HWY 403 BOREHOLE TYPE _Solid Auger, N¥ Casing, BXL Rock Core & Cone Tegt  COMPILED BY . G.P.
BATUM Geodetic pATE _ June 19, 1978 CHECKED B8Y
o w JOYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES | &, | % IRESSTANCE FIOT 2 lorc MU wou| = E | remanks
qE &2 LIMIT CONTENT LIMIT s (D
- wm | EQ 4 20 4D 6C B8O 100 = &
Qe o Yo z L L L - L Wp W W ZD;
ELEV RIPTIO Flg| w2128 | & |SHEAR STRENGTH A S — GRAIN SIZE
e DESCRIPTION =i > < i3 = DISTRIBUT L
DEPTH o -1 81 T ]© UNCONFINED + FIELD VANE N ¥y c
K % %U T | QUICK TRIAKIAL X 1AB VANE WA;g“ Cg:TEN;(/°’ (%)
o e}
541,9) Ground Leved hld . - 3 GR 5A 31 ClL
0.0{ Heterogeneous a" 440 >
Mixture of Clayey A IR 0 st 419 49 28
S4l1lt, Sand and £
Gravel ¥.2.0.85 .30 125
(Glactal T411) ",a 3...88.1.81 o 12 28 40 207
Very Stiff to Hard ar 430
i e &l ss el
ek ]
424.9 : -
473.4] Weathered | SSSTLA 5
18,5| Sound, “Shale
Interbedded With 141174 QD = 0%
419.4! Limestone 6 %g‘[ Bo 420
22.5] End of Borehole '

i
)

+3‘ %7 : Numbers refer to

20
15 A
Semuitiry <5 {4 STRAIN AT FAILURE




OFFICE REPORT ON SOIL EXPLORATION

Mirustry of

Pratsportabion and
o

OMmCalons

Ontice HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE -S5O MECHANICS SECTION
RECORD OF BOREHOLE No 22 20
w P 157-75-03 __ LOCATION __Coords. N 15,828,732; E 951,566 ORIGINATED BY __V.X.
st 6 Hwy 403 BOREHOLE TYPE _Solid Auger, BX Casing, BXL Rock Core & Cone Test COMPILED BY Iel
DATLM Geodetic DATE June 16, 1978 CHECKED BY (3§
= wr JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Ty | § |resismance sior e S ool CE | cemanks
< L Limit CONTENT HIMIT w0y
5 w | EQ 2 40 60 80 100 W W W £ &
o i | i Il [ L
ELEV 2|2 w! 3198 & [SHEAr STRENGTH P 3 Dc';s%rguﬂéi
T DESCRIPTION = > g |52 pung A
DEPTH = 5 10 UNCONFINED + FIELD VANE “ Ve :
gz » %U & |® QUICK TRIAXIAL X LAB VANE wp‘;? CC;;”E';‘;(” 1%)
= w
441,10 Cround Level, lﬂm . b GR SA 31 CL
0.0{ Heterogeneous HeN 440
Mixture of Clayey hin”
$1lt,1Sand and 2 o 1]58 Y/
((:tr;ﬁ:ml T111) jelA 2 TEE AR o ' 23 16 41 20
Hard r'd \“w-....,___
1.4 3185 1 66 430 ]
AT ot 0 28 52 20
[T — L. = ss 1An.l 1VI
Boulders é’
422,1 ard cn
¥ v s m v R 1
19.0 I 420
Weathered 7
LG1Bu Rl s i e o
24,7 Sound, Shale
Interbadded With 7 | he | 2091 RQD = 597
4311.1) Limestone
30.0] End of Borehole

+3, x% ; Numbers refer to
Sensitivity

20
1545 (") STRAIN AT FAILURE
10




OFFICE REpoRT ON SOIL EXPLORATION

Dntanc

Mitusiry of
franspunaton ang

Commuirations

HIGHWAY ENGINEERING DIVISION =ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 23

21

+

[}

Sansitivity

20
1565 (%) STRAIN AT FARURE
10

WP 157-75-03 LOCATION _Coords. N 15,828,688; E 951,614 ORIGINATED BY _ V.K.
ISt 6 HWY 403 BOREHOLE TYpE _Solid Auger, BX Casing, BXL Rock Core and Cone Test COMPILED BY Gyl
DATUM Geodetic DATE June 16, 1978 CHECKED BY
PROF AMPLE o ﬁ DYNAMIC CONE PENETRATION
SOIL PROFILE s S 1By | F |ressTancE mOT > lwasnc MU woue| T | remarks
gZ L LimIt CONTENT  LIMIT -
b w | 2OV 20 B0 6D 8D 100 z= &
9 o Wi ; z 1 i 1 Il L Wp w w‘ = R
ELEV DESCRIPTION & é w ;{’ ‘%% 5 |SHEAR STRENGTH LA 2 | GRAIN ?léﬁ
BEBTH HEVZ I FIRE ] T |0 UNCONFINED  + FIELD VANE . y |DISTRIBUTION
g z > gu & | ® QUICK TRIAXIAL % LAB VANE WATER CONTENT (%) (%)
Gl 2l Crarmd Level & g W 10 20 30 GR SA 81 CL
0.0 ﬁgtarog&ngog; m itk 440 I
xture o ayey e
Silt, Sand and i ML o 15 18 46 21
Gravel R T s \
(Glacial Till) N |
Hard g8 B
daptd i 88 42 430 [ 3 o 6 30 47 17
A e o
bd 588 1116
Nals
421.2 pricmmpavivy s Kol
19.5 420
Weathered
K3 T A
25.0{ Sound, Shale RC [100%
Interbedded With RQD = %1%
410.5] 14{meatane BEL [Rec
30.2! End of Borehole
!
1
i
§
i
i
;
3 5. Numbers refer to




WMimistry of
Transpot tattor: and
Cummunicanons

Onlan HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 24 22
W 157-15~03 LOCATION Coords. N 15,828,887; ® 951,622 ORIGINATED 8y _V.K.
DisT__ 6 HWY 403 BOREWOLE TYPE _ Solid Auger, BX Casing, BXL Rock Core & Cone Test COMPILED BY _ C.Be
i DATUM ___ Ceodetic paTg __ June 21, 1978 CHECKED BY
" W JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | 3 | RESSTANCE pLOT rsre S ceunl LE | emans
. T Z by LT CONTENT  HHIT =19
. - w | EC | @2 26 40 60 80 100 zz Py
Q= the o = ) L L ! i Wp W Wy mg
ELEV SCRIPTION Elel w3 %’g & |SHEAR STRENGTH oGt DGRTAIN ?’éﬁ
ey DESCRIPTI ] £ 1D [ ISTRIBUTION
DEPTH e g &1 T 1o UNCONFINED + FIELD VANE . y 6
FAE: 3 %U I | e QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
454.2] cround Level = : & 10 20 30 GR SA St CL
0.0 Heterogen§o3§ R
Mixture o ayey X
Si1t, Sand and S8 6 450 \\ o ; 11 19 39 31
Gravel ARr
(Glacial T41l) B : ] i
12158 1 44 R 3 24 53 20
‘A 4188 | 4l
Dt + 440
M'ld 5188 133
Very Stiff to Haxd 1
%r4 6188 .1.28
L
> a4,
o} q 430
c Vi1 7 88 180 o H0 31 50 19
3 &
S oA
% 422,92 4e/4.8 188 | 25
w 32,0
g Weathered Lgaelpt i 60 420
wh
3 39.0| Sound, Shale C |roor
' Tnterhedded With 10| per Ir RQD = 437%
= Aa10.0 Limestong X3 Rec
&= 44,001 Fnd of Borehole
Y]
=
bra
o

+3, x% ; Numbers refer 1o

20
Sansitivity 15 4-5 (%) STRAIN AT FAILURE

10




ity of
Iransportation ang
Commymeanons

efa HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 25 23
WP 157~75-03 LOCATION _, Coords, W 15,828,850; E 951,676 ORIGINATED 8y V.K.
oisT 6 HWY 403 BOREHOLE TYpg _Solid Auger, NX Casing, BXL Rock Core & Cone Test cOMPILED BY  G.P
DATUM ... Beodetic DATE __ June 19, 1978 CHECKED BY @;
bR AMPL . w |DYNAMIC CONE PENETRATION
SOIL PROFILE . 5 £3 g | [RESISTANCE PLOT nasic SV vove| o F | g MARKS
< L LimiT CONTENT L HAIT =0 E
- w120 @ 20 40 &0 B0 100 z=
Qe o > L i L H I Wp W W, oW &
. ELEV DESCRIPTION 121 g | 2 25| & |sHeAr STRENGTH o Gt 2 | GraIN SIZE
ot A =1 - =) = DISTRIBUTION
DEPTH =3 5] 3|85 & |ounconmned + FIELD VANE . y
. 12 | &Y & e QUCK TRIAKAL  x LAB VANE WATER CONTENT (%) (%)
451.4] Ground Level s ’ o 10 20 30 GR SA SI CL
0.0 Beterogeneous W P 450
Mixture of Clayey b \\
541t, Sand and ot | §8.1.33
Gravel Jois
(Glacial TI1L) of op 23536 o = 11 20 48 23
1388 170 losye"
' b’ L | 440
: Hard VLA TS 8D P
4145088 |.35
o p4-B 85 15 430 O]ty 8 32 42 18
z "
Q 1y
= Al T8 83
o 5
Q o1
& 419.4 oL BRI 430
w
- 32,0 .
) S =100 2
v Weathered
r4 iy 44 g0
[6) i‘@[‘ e £ v e /) 410
o 41,0| Sound, Shale
o RC {100%
s Tnterbedded With RQD = &
& 405,2! Limestone 11 | BXL Rec q 3
= 46.2] End of Borehole
v
5

+3, x5 . Numbers refer to

20
Sensitivity 15 ;%5 {"a) STRAIN AT FAILURE

S mm————



OFFICE geporT ON S0HL EXPLORATION

Mimziry of
Tranw()rmhcn and
Commurcations
Oniacs HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 26 24
WP 157=75-03 LOCATION _ Coords. N 15,828,795; E 951,716 ORIGINATED BY VoK.
Dist 6 HwyY 403 BOREHOLE TYPE Solid Auger, WX Casing, BXL Rock Core and Cone compiLed sy __G.P.
Test
DATUM Geodetic DATE June 20, 1978 CHECKED BY ..
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;@m 2 |resistance elot " NATURAL b .
z 3 LASTIC  mGiSTURE  HIQUIB — REMARKS
qO - LT CONTENT LHMIT — D
5 e 0 3; 5 20 40 60 80 100 We W W, %m &
ELEV cscRipT Tia|l w| 2128| § |sHEAR STRENGTH et | 5 | GRAIN SIZE
BEPTH DESCRIFTION cZE1 21 SR8 5 |ounconmNeD s BEDVANE] e oo ol Y DISTRIBUTION
g1z 5 | &Y T | QUICK TRIAXIAL X LAB VANE N (%) (%)
445,43 prowmd.hevel E;" : i 10 20 3p GR SA 51 CL
0.0| Heterogeneous v
Mixture of Clayey Az
$11t, Sand and Pr. 11881 243 440 L o ¥
Gravel Bl
(Glactal T111) s X ~
A MMW
0_(9 3188 43 112/6" O
* {485 |31
Very Stiff to Hard . 430
/ h188. .1 30 [ =" 9 34 42 15
I
1.8
422.3 - 583
30 Ao
Weathered gobogodammead ¢ 420
L4153
30.0| Sound, Shale
Interbedded With g | RC [200Z RQD = 45%
410.3| Limestone BXL Rec
35.0 End of Borehule

3 %5 . Numbars rafer to
Sansitivity

*

He

20
1545 {%) STRAIN AT FAILURE



Mihistry ot -
@ Transpartation and
Commurications

Ontano
RECORD OF BOREHOLE No 51 2
WP 157«75~03 LOCATION Co-ords. N 15 828 215; B 950 966 ORIGINATED BYMM & GP
OIST & HWY 403 BOREMOLE TYPE _Hollow Stem Auger, BXL Rock Core COMPILED BY _G.B.
DATUM Gepdetie DATE April 17, 14980 CHECKED BY
S0OIL PROFILE SAMPLES = w DYNAMIC CONE PENETRATION e
'&3 g RESISTANCE PLOT " nasmc Z.:?Lgfgss Laue .-_..6 REMARKS
[} v z =
§ - 0 Bx 5 20 40 60 B8O 100 W W W, mg &
ELEV Eiwi w2 158] § |[SHEAR STRENGTH AN — GRAIN SIZE
- DeEPTH DESCRIPTION IR 8% § |0 UNCONFINED & FIELD VANE| 00 onre s ol 7 DISTRIBUTION
g1z 5 | &Y @ |eocuck rramal x e vang [WAR CSRTED R {%)
389,71 Ground Level n z v w GR S5A 51 CL
0.0} =and & Grave ense ™ s e
382.3 Trace of Silt £ PTwgt e
"“|Weathered Shale I ——tss—rosd 6"
382.7 "
B A /7 a2 i 4174 B3
RC | REC 280
Sound Shale with ROD 0%
Limestone Layers 4 Isxn | 207 ) Q
S 5 |ERr | Vo RQD 707
6 Bﬁ 2;‘; RQD 25%
368.9 7 |s¥r | 1664 370 RQD 75%

Z70.8] End of Borehole

CFFICE REPORT OM 30K EXPLORATION

[OTSISP S —

£

20

345
70 %7 Numbers refer to 1 s o) crpAIN AT FAILURE
10

Sansmvny

£




OFFICE REPORY ON SOIL EXPLORATION

Miriistry of
@ Tranaportabisn ang
Cammumcations

Cntana
RECORD OF BOREHOLE No 52 26
WP 157=75=03 LOCATION _Co-ords N 15 828 1435: £ 951 023 ORIGINATED BY MM & GF
DIST.__6 HWY 403 BOREWOLE Typg Hollow Stem Auger, BXL Rock Core COMPILED BY _ GF
DATUM Geodetic DATE April 18, 1980 CHECKED BY
p @ JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 3 | REcTance pior T -
$5| % 20 40 60 80 100 |UMT cowrenr UMIT | SO
8 o o 3: » ) h L f ] Wp w W, m; &
ELEV Elgl w2 @é S |SHEAR STRENGTH LD A DGS;RT‘:IIEU?:CZ)E\I
DESCRIPTION £ /5|5 = o : |
DEPTH = 51l & UNCONFINED + FIELD VANE Y ¥ B
22" 5 gu & |®QUCK TRIAKIAL X LAB VANE WAIE)R CCZDSIT?;T(/.) (%)
390.0)  Ground Level » ? @ GR SA S| CL
0-01 ‘Glactal T11 . Ry L
387.0 T T 11T 5
3.0 Weathered Shale et a1t
383, 0 o o e — el don
7.0 S di-£ 64 2
e — 2" 280
ﬁ L0 1"
Sound Shale with P R
Limestone Layers BXL | 70% RQD 35%
. 2 e
REC
RC REC ROD 48%
166.0 9 | BXL pO%
2%4.0] Bad of Borehole

+3 %% . Numbers refer to
Sansitivity

T

20
15 45 {%) STRAIN AT FAILURE
10



OFFICE REPORT ON SO EXPLORATION

Ministry of
. @ Transporiation angd
Communications

Ontang

RECORD OF BOREHOLE No 53

27

w P 157=75=03 LOCATION _Co-orda, N 15 B28 3064 ¥ 951 073 ORIGINATED BY MM &GP
oIsT .6 HWY 403 BOREHOLE Type Hollow Stem Auger, BXL Rock Core COMPILED BY _G.P.
DATUM Gepdetic DATE Aprdil 17, 1980 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁm '&“’ RESISTANCE PLOT pasmic NOTURAL oo
gz Y umir S amT | S0 REMARKS
= 20} @ 20 40 60 80 100 conTent z:=
Of e m - P 1 1 il Il L Wp W WL S &
ElEl w | 21851 & [SHEAR STRENGTH e oo 2 | GRAIN SIZE
ELEV, DESCRIPTION = 2l < % £ - DISTRIBUTION
© UNCONFINED FIELD VAN
DEFTH 'é z . ; %8 % . gusc: TRIAXIAL : LABLDVXNEE WAIT;R CONTENT {%) 14 {%)
391.0| Ground Level % 10 1@ 20 30 GR SA § CL
00 sand and Cravel sl - | 3%
Trace of §ilt and ol i | 88 1 25 0 i 50 26 20 4
C t s
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390. 7. Ground Level l : = 10 20 30 GR SA St CL
0.0 o0 @ 39
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JE71: T S -5G-—+00] 2"
14,5 o
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370, 7| Linestone Layers 6 | BXL [40Z RQD 25%
20.0] Ead of Borehole

+3' x3 . Numb-rs retfer to

Sansir

v

10

20
1545 (%) STRAIN AT FAWLURE




Miatey of
@ fFransportation and
Commumcations

Ontano
RECORD OF BOREHOLE No 55 9
v WP 157=~75-03 LOCATION __Go—ords, N 15 828 420; B 951 192 ORIGINATED BY M. M.
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392.4 Ground Level Ll - - GR SA 51 CL
0.0 o
Sand and Gravel * 0 390
2-F11ssl 36
Trace of 8ilt & Clay . #
Compact to Dense o-ip 2488112 +
se :
v N W Y
Numerous Cobbles and  {s, . .
[ 4 55 22
378.2 Boulders Q.0 (< 7571 10" 380
13 Weathered Shale ) SSLIO0Z 4"
374.4 L . Js
-geT T T T T T T T
Sound Shale with RETREC
Limestone Seams 7| BXL 80% RQD 457
367.4
25,01 End of Borehole
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389.1]  Ground Level A 4 w 10 20 30 GR 5A 51 CL
5.0} Sand and Gravel R
Trace of $ilt and Clay i, .| "X"
a JTTEE 120
Compact to Dense Jer,
382 1| Cobbles & Boulders ? ol 2038 39
7.0{Glacial Tl Hard (b 55 1 37 0
378.6 " 380
53 L3 yuiirsi )
M 1
Weathered Shale ket 3
Jey 79 8 HE at-sg-eq 3
16.0 '
Sound Shale with 370
- |Limestone Layers RC | REC
7 1 BXL LOO% RQD 80%
364, 1
25,0]{ End of Borehole
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WP 157-75-03 LOCATION _Cowords, N 15 828 546; E 951 305 ORIGINATED gy MM,
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5 o @ ;; f { 1 1 1 w W W, Sw &
21 Sle%| & NS c | T3 | orain size
LLEY DESCRIPTION Elel & 2 128| 2 [BHEAR STRENGTH DISTRIBUTION
DEFTH 1B Z | 2 {28 | G [0 UNCONFNED  + FIELD VANE . ¥ B
21z » %U T | QUICK TRIAKIAL X LAB VANE WATER CONTENT (%) (%}
404.9| Ground Level » £ & 10 20 30 GR SA SI Cl
0.0l Heterogeneons Mixture (g4’
Clayey §11t, Sand and | 0/ AT T3 T 13 e
Gravel G 111 1A
308.4| Opavel  CGlactal e pmm sy L 400 5
6.5|Weathered " 3 | BXL] 5 2 +
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JU.T) End ol Borehole
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390.5  Ground Level hid - w GR SA 51 CL
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381'8 Glacial Till Hard dd S
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3710l o 7
193 RC [REC 370
Sound
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FOUNDATION INVESTIGATION REPORT
For

Credit River Bridge
W.P, 157-75-03, Site 24-222
Hwy. 403, District 6, Toronto

INTRODUCTION

This report contains the results of the foundation investigations
carried out by the Soil Mechanics Section at the site of the above
mentioned project on July 8, 1976 and also during the period of
June 8, 1978 to June 22, 1378. The earlier investigation was done
for feasibility study purposes and consisted of one sampled bore-
hole advanced by augering and diamond drilling technigues to a
depth of 30 feet below the ground surface. In the later investi-
gation, a total of 16 sampled boreholes were put down by means of
an auger machine equipped with hollow stem continuous flight augers
and solid stem augers. The borings ranged in depth from 19 to

46 feet below the ground surface. In addition, bedrock was proven

by obtaining BXL size rock core.

SITE AND GEOLOGY

The site is located about 1% miles south of Eglinton Avenue and
about 250 feet east of Mississauga Road in the City of Mississauga,

Regional Municipality of Peel.

At +his site the Credit River is winding from north to south and
has eroded a valley which ig about 1100 feet wide from crest to
crest and about 70 feet deep. The sides of the valley are found
+o be as steep as 1k:1 with the steep faces being on the concave
side of the river. In certain locations subsoil strata and bed-
rock formations are exposed on the sides of the valley. The
tableland on either side of the valley is relatively flat, being

gently sloping down towards the south.

Physiographically the site is situated in the border region of
“peal Plains" and "South Slope"., The predominant deposit in this
area is known to be a cohesive glacial till. The underlying bed-

roeck is a shale of the Dundas-Meaford Formation.
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SUBSURFACE CCLDITIONS

General

The overburden has a thickness of up to 32 feet in the tableland
bordering the valley, but it diminishes to 6 to 11 feet thick at
the valley floor. The overburden at this site generally consists
of a glacial till composed of clayey silt, sfome sand and gravel.
However, in the valley floor the Credit River has eroded the
glacial till and the upper portion of the bedrock and redeposited
a sand and gravel with trace of silt and clay. BAcross the site,
the overburden is underlain by shale bedrock.

Factual data on the subsoil conditions is shown on the Borehole
Record Sheets, The locations and elevations of the borings,
together with the estimated stratigraphical profile and sections,
are shown on Drawing No. 1577503-A. A descripiion of the subsoil
and bedrock conditions is given below.

Glacial Till

This deposit is encountered on the tableland on either side of the
valley and has a thickness of up to 32 feet. It is composed of

a heterogeneous mixture of clayey silt, sand and gravel. Typical
grain size distribution curves of the material from this deposit
are shown in an envelope Lform on Figure 1. Geotechnical identity
indices of the glacial till as determined from laboratory testing

are summarized below.

Range
Natural Meisture Content (W) % 9-12
Liguid Limit (WL) % 19~38
Plastic Limit {Wp) % 13-23

The results of the Atterberg Limit Testing are also plotted on the
Plasticity Chart, Figure 2, which indicate the glacial deposit is

cohesive with a low to medium plasticity.

The Standard Penetration Test 'N' values rancged from 10 blows to

over 100 blows per foot, generally increasing with depth, indicating

that the consistency of the glacial till varies from stiff to hard,

but generally hard.
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gand and Gravel, Trace of Clay and Silt

This flood plain deposit was encountered in the river valley. It
appears to be confined to areas below contour 392.0 and extends

+o bedrock for a thickness of 6 to 11 feet. This deposit is
alluvial in origin and is composed of sand and gravel with a trace
of clay and silt. Typical grain size distribution of the material
in this deposit is shown in an envelope form on Figure 3. However,
in certain locations the matrix (material vassing sieve $#40)
exhibits slight plasticity. The Standard Penetration Test 'N'
values varving randomly from 13 to 53 blows per foot indicate that
this deposit has a compact to very dense relative density.

Bedrock {(Shale Interbedded With Limestone)

Bedrock was encountered at elevation 437 on the west bank of the
valley,at elevation 380 to 395 in the valley floor,and at elevation
420 +o 425 on the east bank of the valley. Bedrock may be
described as shale interbedded with limestone. The shale is soft
to medium hard, somewhat fissile and weathered in the upper
portion. The depth of weathering was found to be one to two feet
on the west bank of the valley and up to 10 feet on the east bank
of the valley. However, in the valley the weathered bedrock was

up to 8 to 15 feet thick. The recovery ratio is high, generally
close to 100%. However, the average ROD was found to be in the

order of 30% to 50%, suggesting the shale is a poor guality rock.

Groundwater Conditions

The groundwater levels were observed by measuring in the open
boreholes during and immediately after the field investigation.

The groundwater levels were found to vary as high as elevation

454 {on the tableland) and as low as elevation 385 to elevaticn 288
{in the valley floor), generally constituting a hydraulic gradient
towards the river. 8ince the water level in the Credit River was
at elevation 390, which was higher than some of the observed

water levels in the boreholes, it is beliceved that the water levels
in the borsholes probably were not stabilized during the period

aof observation.
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DISCUSSION AND RECOMMENDATION

The proposed Hwy. 403 crosses the Credit River approximately 1%
miles south of Eglinton Avenue in the City of Mississauga. At
+hig location, the Credit River has eroded a valley some 1100 feet
wide and 70 feet deep. Four structural schemes have been proposed
to span Hwy. 403 over this valley. The four alternative schemes
will have the same profile grade which has been set at about

slevation 460 at the river crossing.

our recommendations for the respective structure foundations and

related approaches are as shown on the following pages.

7t should be noted that if the six span twin structure scheme

is adopted, a supplementary investigation will be required. This
investigation can only be inititaed once the preliminary design
drawings with the exact jocation of the footings are available.
tn all cases for footings and pile caps there should be a minimum
of 4 feet of earth cover for frost protection purposes. The lateral
forces on the foundations can be resisted either by batter piles
in the case of piled foundations or by frictional resistance on
+he underside of the spread footings. To estimate the frictional
force a coefficient of friction of 0.5 can be assumed if the
footing is founded on shale bedrock, or an adhesion of 2000 pst.
if the footing is founded on the cohesive glacial till stratum.

TempOrary dewatering measures may be reguired for the construction
of the pier footings within the valley floor in order to place the
concrete in a relatively dry condition. However, for the con-
struction of the abutment footings no dewatering problems are
anticipated since these footings will be situated in a cohesive
subsoil above the prevailing groundwater level.

as an alternative the entire structure elements for any of the
above schemes can be supported on caissons into the sound shale
bedrock. The capacity of such caisson foundations can only be
determined depending upon the a:ameter of the caisson, depth of
embedment in the overburden and +he extent of socketing into the
hedrock. It may be necessary to install temporary protective
steel liners within the overburden and below the rock suriace

in order to eliminate seepage into +he caissons. For preliminary

estimating purposes it can Le assumed that a 48" ¢ concrete
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caisson extended at least 3 feet into the sound shale bedrock
should provide a safe design load of 400 tons per caisson. It
should be noted that the depth of the embedment into the bedrock
should be based on the magnitude of the vertical uplift and

also the lateral resistance requirements. These aspects can
only be discussed in detail once the design details become
available. To minimize dewatering requirements for pier footings
in the river valley, it may be advantageous to extend these large
diameter concrete caissons to the underside of the deck of the
high level bridge.

Approaches

The west approach will require fills up to 8 feet in height,
whichever scheme is adopted. The overall slope of the valley,
including this additional £ill, will be stable provided the new
fill is constructed with 2:1 slopes.

Depending on which alternative scheme is chosen, the east approach
may require fills up to 60 feet in height. In order to ensure
stability these fills should be constructed in accordance with

the following recommendations:

~ Fills up to 30 feet in height can be constructed with a 2:1
slope

- Fills in excess of 30 feet and up to 60 feet in height should
be constructed with mid-height counter-balancing berms. The

~berming requirement is shown below in Figure A,

60
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- trior to placing the fills, the existing slopes should be

tenched and the topsoil should be stripped as per current MIC

practices.
T+ should be noted that the above mentioned recommendations were
based on the assumption that locally available glacial till material
(bulk unit weight Xﬁx 140 pef) will be used for embankment
construction.

Tt is estimated that settlements in the order of 7 to 10 inches
can be estimated within the embankment due to its own weight. 1In
order to minimize post construction maintenance problems due to
gsettlements within the fill material, it is desirable to place
these high fills well in advance Of the pavxng operatlons. To

e

el

prevent negative skxn frlctlonal forces on the east abutmant pllES
it is recommended that these high fills should be constructed and
left in place for a minimum period of 3 months.

Related Consgiderations

If the abutments are relatively rigid then a coefficient of earth
pressure at rest (ko) of 0.5 should be assumed to estimate the
earth pressure. However, if some movement at the top of the
abutment wall is permitted, then a coefficient of active pressure
{(Ka) of 0.33 can be used., In order to relieve the build~up of
excess hydrostatic pressure behind the abutment wall, free draining
granular material should be used as backfill and suitable drainage
measures should be provided.

MISCELLANEQUS

The fieldwork was carried out under the supervision of Mr, V. Xorlu.
This report was prepared by Mr. V. Korlu and Mr. B. Ly and was
reviewed by Mr. M. Devata. I
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FTELD AND LABOPATORY WORK

The subsoil investigation was performed at this site in two

stages by carrying out 17 sampled boreholes. Wherever possible,
the boreholes were accompanied by a dynamic cone penetration test.
The borings were advanced by acontinuous flight auger machine
(commercially known as Cc.M.E. 55, H.S.M.V.) adapted for soil
sampling purposes.

samples of the overburden were obtained in a 2" O.D. split-spoon
sampler at required depths. The samples were hammered into the
soil according to the specifications of the Standard Penetration
Test. Bedrock was proven in boreholes by obtaining BXL size rock

core samples.

Croundwater level observations were carried out during the time

~of +he investigation in the open boreholes. The soil, bedrock

and groundwater conditions encountered at the borehole locations
are presented in the record of Borehole Sheets. The locations

and elevations of the various boreholes were provided by personnel
from Construction Office, Central Region. The elevations in this
report are referred to a geodetic datum. Boring locations and
elevations are shown on prawing No. 1577503-A. All samples were
subjected to careful visual examinations in the field and sub-
seguently in the jaboratory. Following thig examination,
laboratory tests were carried out on selected representative
samples to determine the physical properties of the various soil

7

types encountered, namely:

Natural Moisture Content
Atterberg Limit

Crain Size Distribution

The results of this testing are plotted on the Record of Borehole
gheets and summarized on Figure 1 to 3, all contained in the

appendix of this report.



"

APPENDIX



GFFICE REFORT ON 5010 EXPLORATION

HIGHWAY ERG CEERING DWISHON - ENGINEERING MATERALS OFRCE -5CL MEC~ANITS SECTION

RECORD OF BOREHOLE No 9
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OFFICE REFORT, ON SOIL EXPLORATION

BIGHWAY

ENGINEERING DIISION-ENG L EIRING MATERIALS OFFICE 500 MEIHArLS SECTION

RECORD OF BOREHOLE No 1]

R
crativity 10

W 157-75-03 LOCATION Coorda, ¥ }.5,828,055: E 950,965
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OFFICE REPORT @
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FERING DIVSION - ENGINEERING  MATERIALS OFFCE -SOIL MECHANICS SECTION

157-75-03

RECORD OF BOREHOLE No 12
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HIGHWAY ENGNETFSS DWViSION - ENGINEERING MATERALS DFFICE - 5010 MECHANICS SECTION

RECORD OF BOREHOLE No 13
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QFFICE (REBORT ON; 501L EXPLORA

MIGHWAY ENG SEERING DIVISION - ERGINEERING MATERIALS CFFICE -SO1L MECHANICS SECTION

RECORD OF BOREHOLE No 14
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0,0 Sand and Gravel b
Trace of Clay r I 7RSI 2590 = 41 41 & &
and 8ilt e M!m
Compart to Dense # e85 153 "
32,2 PRERE Sk \ o 36 42 17 5
553 erees L
11.3 y;? . S 2" IR0 S -
>, | RC | 50% ROD = 100%
BXL | Res
e 4 : T
 573,p| Westhered - A rc | 39 - RQD = 0%
20.5} Sownd o i’?‘ 1@3; R
Shale Interbedded SR I i 370 RQD = 281
With Limestone SR 1007 R =R R
365.7 K710 | RC 11007 ROD = 7i%

28.0! End of Borehole

20
*31 ¥ !;Janm; vefer to 15 e & (%) STRAMN AT FANUEE
zentitivty )
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REPORT «ON SO EXPLORATION

€

.

OFFICE

et FIGHWAY ENGINEERING DIVISION - EMNGUEERING MATERIALS OFFICE-501L MECHANICS SECTION
i
RECORD OF BOREHOLE No 15 5
]
w e A57-75-03 LOCATION Coords. ¥ 15,828,380; £ $51,281 ORIGINATED By V.0,
j
pist 6 oy %03 BOREHOLE TYPE _ Solid Auger, BX Casing and EXL Reck Core COMPILED 8Y __ 6.2
DATUM Gepdetie DATE . _June 8, 1978 CHECKED BY LSl |
v P w JOYNAMIC CONE PENETRATION . g
S0IL PROFILE SAMPLES lwy | g [RESISTANCE PLOT o masne WOsTme vowe] o X REMLDKS
‘é% b 20 40 s0 80 top UM contewt UMt 5O - |
Ol b o z ! ; ) : L W W Wl oW &
ELEY El%l w !l 21851 & |SHEAR STRENGTH U — 3 | oram size
BEFTH DESCRIPTION - % bt § g% = 10 UNCONFINED + FIELD VANE WATER CONTENT (%) y Damz%wwm
4z L |EC ] & |eouck TraxAL  x 1aB vaNe . %)
f e -
391,65 Cround Level » : o , 0 20 3D 6P SA 8 Ci
0.0{ Samd and Sravel oL E
Trace of Clay '?- - 390
and Silt =il 188 0 19 v of e LB 27 19 6
ot ]
Compact to Denme = LR W g 43 36 18 7
379.6 tetid 188 | %6
12.0 ; e Tt 47 380 F— 25 15 4% 11
 375,8) Weathered AR A
15.8] Sound RC 100X
Shale Interbedded BYL | Rec RGD = 25%
370,90 With Lizestone
20,7 ¥nd of Borehole
35 Numbers refer t 20
a3, w7 Members seter 10 1505 (M) RTRAIN AT FALURE

Sersdivity . e



OFFICE REPORTs ON SOIL EXPLORATION

Cytany

RUSHWAY ERGNEERING DIVISION - ENGINTERING MATERIALS OFRCE -S5O MECHAMNICS SECTION

RECORD OF BOREHOLE No 16

w b 157-75-03 LOC ATION Coords. N 15,828,584; E 951,332 ORIGINATED BY VR,
5T & WY 403 " TYPE So0lid Auger, BX Casing, BXL Bock Core & Cone Test BT " I
DIST H BOREHMOLE B _.02Di1C Auger, n4 LBEAD s est COMPILED BY L G.F. .

DATUM Sondetin DATE June 12, 1978 CHECKED BY .
W ] OYNAMIC CONE PENETRATION
SO PROFILE SAMPLES g‘w g RESISTANCE PLOT PLASTIC WATURAL - "'i X
2 g " ! MOISTURE VIR L e REMARKS
e $0] % 20 4o s0 80 oo UM centenr owty 59
Ole A g TN O MO W Wp w w i Sw &
ELEY {8 w ! 31881 & [SHEAR STRENGTH et Z | gran sizE
AL DESCRIPTION =] = < P52 o DISTRIBUTION
DEPTH TR E-S B B ot o} O UNCONFINED + FIELD VANE WATER CONTENT {% ¥ c
£z o T e QUK TRIAKIAL  x LaB vANE N (%] {%]
G0 L1 Copmirmd T magnt o - e : 10 20 30 GR SA 51 C4
0.0, Heterogensous Juk
Mixture of Clavey iy P
Si1t. Sand and 3 4 1[ss [ a8 ] 200 T
(vael LI pastsya B3 o st 13 24 44 1%
Glacial Till) Aps wppmtd 10
193.4] Fard : i b
1.0 inEsar 5"“_!__’ -}
PIHTEY &7 390
Weathered S 3"
EW. YW ) "
2N mmm3 380
6.0 Smmd, S_hﬁle , FPv:r'2 NN A T A SN SN NN NN R NN AR N R S
376.4] {RESIRESESE Witk Rec RQD = 40%

End of Borehols

+ 3, = Numbers cefer to

20
15 5 (%) STRAIN AT FARUR
Lonsitonly fg (7] SRS ) URE



3

Ne 50l EXFLORATION

OFFICE REMORY O

g G HWAY ENGINEERING O S?ON*ENQWJEER%NG MATERIALS OFfICE~SOIL

pECHANICE SECTION

RECORD OF BOREHOLE No 17

ORGMATED BY VoK.

P —

on PROFIL AwMPLEs 1 o DYNamC CONE FENETRATION
—— wi Ofnt SM\_MLE b 2 |resisTancE PLOT T jmasne A e Loue ._,; REMARKS
} §% b 70 4D 60 8O 10D R A .
x ‘g .= = : b : Wp W W a‘g &
ELEV el - B = e SHEAR STRENGTH PRI GUp—— oRAIN S1ZE
s DESCRIPTION Iz g 8% = |o unconsnED o BIED VANE | o conTENT (% y D:SYR%%L}HON
z 5 & T | e Quck TRIAXIAL % LAB VANE ! ENT (%] {%]
1086 Grouwnd Lovel £ & L 10 20 30 GR 54 §1 CL
0.0 Heterogeneous . |
#ixture of Clayey S
silt, Sand and e
Gravel S - 2
{Glacial Til1) 350 - ‘i_m__n_ﬂ N Sl 0 9 &5 23
488.6, Sriff to Hawd X P —
10.0 6';#_ :
.s“
Weathered 250 S P IOV NSOV HUUE I
et 3
el I
4.0 Sound, Shale |
Interbedded With _L ' ! KO = 55%

 369.6/ Linesione
29,0 End of Borehole

R SO SR

R pymbers refer 1@

f ettty A

IR N Ll

-

70
15 e 3 [T} STRAIN AU EARURE
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OFFICE REPORT ON SO EXPLORATI

£

HIGHWAY ENGiNETaNG DIVIS ON« ENGINEERING  MATER ALS CFRCE -S0I MECHANICS SECTION

RECORD OF BOREHOLE No 18

3, %% Noebers refar to

05 (%) STRAIN AT FALURE

WP _157-75-03 o LOCATION _Coords, W 15,828 492; ¥ 951 425
DIST _6 HwY _ 403 . BOREHOLE TYPE $elid Auger, BX Casing, BXL Rock Core and Cone
T
DATUM _ Geodetic DATE _ June 12, 1978
i PROE) AMPL o us D’f“fﬁ;w(f COMNE PENETRATION )
SO PROFILE > ES\.W. bl < RESISTANCE fPLOT PLASTIC W That Leun ME REMARKS
42 Ny : Limir CONYENT atha? =0 A
- w RO v 20 &0 80 10 z - &
Ofe o ol B : : : : Wp W w, | 5%
EiEy 1B w1 2|28 & |SHEAR STRENGTH iy 2 | cra szt
BEPTH DESCRIPTION - g > § c::,))% = B UNCONFINED + FIELD VANE WATER CONTENT (2. y DISW??UT%D,&
212 L&Y | © e ouck TRANAL  x LAB vanE NT (%) [%}
38%, 71 Ground Level & : i L , 020 39 GR SA 51 C1
0.0 Sand and CGravel “n 2 H"""\\
Trace of §ilr 2 Th 5 [
sl I 55 4.5 o]
3837 and Clay, Compact e e "gw ——— 8 21103
_,32.5 O S T VEYA T o » 10 10 55 23
* 7'5!_5:}:; PR S
%‘Zé P e s o v 280 o
Weathersd Sk Re 1757
S 4 . ROD = 517
378,70 S BXL Rec e
15.0{ Sound, Shale 7 | Re l100%
Interbedded With 5 5 5t Irec RQD = 487
369, 7 limestone 74 370 I
20.0{ End of Borehele
20



r

]

s

REPORT ON SO EXPLORATION

OFFICE

Gty mng

D HIGHWAY ENGINEERING DIVISION - ENGINEERNG MATERIALS OFFICE -5Oit MECHANICS SECTION
RECORD OF BOREHOLE No 19
WP 157-75.03 tocation . Geords. R 15,878,632; E 951,411 ORIGINATED BY Y%,
BiST & HwY 403 BOREHOLE TYPE _Seldid Auper, BX Casine. BXL Rock Core & Cons Tesat COMPILED BY _G.F.
b
pAaTUM _ Ceodets DATE June 14, 1978 CHECKED BY _ (ZF% |
SOIL PROFILE SAMPLES | & | 2 |2E05TANCE piof . TION .
221 § | DA S LARL 25 | Remamks
- w 20| & 20 4p &0 8D 100 GONTENT E=
Cle I = SRat U A Wp W w | 3¢ &
ElE] w285 & |sHEAR STRENGTH D 2 | ceain SizE
ELEV - o 2z W
[ DESCRIPTION 51 = € |5 = VRN ; DISTRIBUTION
£pT =151 & FIEDS %10 UNCONFINED + FIELD VANE WATER CONTENT (% Y
?E < > | 8Y T |® QUICK TRIAXAL X LAB VANE ATER C (%) {%]
404,81 frownd Teval v - G e 20 30 GR SA 1 €L
0.0] Beterogensous Pk \_
Minture of Clayey S 21 . pt] o1
Silt, Sand and P T RSN 5 — ° 32 34 27 7
Gravel i — &00 oy T ey
{Glacial Ti11) et 2l se .l al
A N r s
394. 3 Hard ] rssmans s O e 16 32 34 18
10.5 A " vopA ¢
?éﬁé pia:y v i1 %gf
aﬁ%&r Y LA I &" 390
Weathered ,é—é
384, 8 5
20.0] Sound, Shale /f‘
Interbedded With s R 11007
S I ROD = 687
179, 4 Limestone %&;} BXL | Res 180
25.6 End of Barehole
b
305 Numbers refer to L v
¥, ow7 ' 15 5 {%ISTRAIN AT FALURE

B ek lihs



OFFICE REPORT ON 501 EXPLORATION

»

'S

-

13

*

o

FHHGMWAY ENGINFERING DIVISION - ENGINEERING

PAATEZIALS OFFICE - 5080 MECHANICS SECTION

RECORD OF BOREHOLE No 20

Sertiteedy

>

WP 1577503 LOCATION Coopds, N 15,828 5727 F 951,472 CIRIGINATED BY _V.E.
pisT __ & Hwy 403 BOREWOLE TYPE _Bolid Auger, NX Casing, BXL Rock Cove & Cone Test —COMPILED 8Y __G.P,
DATUM Cecdetis DATE June 13, 1878 CHECRED BY WM@?M
SOL BROEILE SAMPLES E‘ W DZ?I&‘{\MC CONE PENETRATION MATURAL -
e I RESISTANCE PLOT FLASTIC  araroes  LGUID w I BERARKS
42 W LMt conTENT Lt T e
- w 120 @ 10 40 8D 8D 00 F :
9 o Lt ot = - H 4 i Wp W W, o
FLEV . Ela w3 zg| © SHEAR STRENGTH U S — — > joramN SiZE
DEPTH DESCRIPTION SIELE S 1361 & [ouncovemen s rmpvane) oLy [DISTRIBUTION
g z | Y L |e ouck TraxaL  x s vane W ENT (%) (%
402.7! Ground Tevel R : - o 1o 20 38 GR s St CL
0.0 Heterogeneous B
Mixture of Clayey 400 \“"'-«-« ,
£311t, Sand and 1158 - 24 ] © P 40 38 16 6
Gravel e Inn 5 T tos/s” '
{(Glacial Ti11) > ,
3 * fe
Very Stiff to Hard AL 6%%» 27 12 41 20
350.2 e neiors I 380
12.5
oy o B A
Weathered .
- pwervm oA :
j
380
SETY P4 SRSV /s> WOU0 U JUsh RN SN SN N SN SN SN NN SN N SR SR SR S _
£5.0! Spumd, Shale |
Interbedded With Vi RC 11007 5 -
372,50 Limestone BXL Rec RGD = 712
30.2} End of Borehole
]
1
|
|
|
!
. |
I
|
1
. 3 vl
o3, 7 Numbers refer to g e g TRain AT FARURE
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OFFICE REPORT ON SO EXPLORATION

o

HIGHWAY ENG EERING DIVISIDN -~ ENGINEERING NATERALS OFRCE -S5O MEZwaNICE SECTION
RECORD OF BOREHOLE No 21
WP 157-75-01 LOCATION _ Coords. N 15,828,777: E 951,519 CRIGINATED BY  V.K.
DIST .. 6 . HwY 403 BOREHOLE TYPE _Solid Auger, NX Casing, BXL Rock Core & Cone Test COMPHED BY_ G.F
DATUM Geodetic oate _ June 19, 1478 N CHECKED BY _ fg DW
SO PROFILE SAMPLES | & | & [RYNAMIC CONE PENETRATION NaTUEAL -
= o < M PLASTIC  mpiaruge  MWUD | o BERARK
=4 L LIMIT content (T | o (D EMARKS
- w 1201 @ 20 40 60 B0 10D e
9 = Y o= = ; i ; We W W, o &
ELEV DESCRIPTION Elgl w2 188 O [SHEAR STRENGTH TR = | oram st
DEPTH S1E1 S S 136 5 |ounconemen o+ piE van ren real oy [PRTRIBGTEN
iz 5 | EO | 5 [eouck TRaxaL  x A vane WATER CONTENT (% {%)
443,80 Crewnd Level A : o 0 20 30 G SA St CL
0.0] Heterogenszous ?‘ iy 440 ARSI VAP SO
Mixture of Clayey -/”/ s T - o » ¢ 19 59 28
5ilr, Sand and Py o = T s
Gravel T 2SS ] =
fGlacial T111) ] o o 125
dod 3188 AL ] e 12 28 &0 20
Very S$tiff to Hard ol o [/ L S T T e e T -
IR AT
Q/'
&2["9 V‘Dv-; i1}
£33,4 %Laﬁgema* w_, m_,_,J e L2y 5
18. o Shale 7
> znter‘éeﬁﬁe& With %ﬁ 100% i
419.4] Limesrone 6 | BYL Rep” £on ! Rop = 0%
22.5! End of Boreshole
i
j
|
i
, 20
23, w7 Members cefer oo 0 e erran AT FaiURE
SOrstieshy
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OFFICE« REPORT. OM SOOIt EXPLORATION

IGHWAY EMCINIERNG DIASION-ENGINEERING MATERIALS OFFCE -S0OIL MECHANIZS SECTION
RECORD OF BOREHOLE No 22
woE__ 157-73-03 LOCATION __Coords., N 15,828,732: F 951,566 ORIGINATED BY __ V.E.
DisT .8 pwy 403 __ BOREWOLE TYPE _So1dd Auser, BX Casing, BXL Rock Core & Cone Test  COMPILED BY . 6.7,
DATUM __ Geodetic DATE __ June 16, 1978 CHECKED BY @
e MEPLE o s-.tj DYNAMIC CONE PENETRATION ) -
SOIL PROFILE SAMPLES b g | RESISTANCE PLOT pasric oA i L X RERARKS
gCZD ] 20 4p 60 80 0o VM7 gowte vt SO o
Sle I Rl ol L PR O wp W wo| 5% &
ELEv iyl w2198 & |sHEAR STRENGTH OO S— GRAIN SiZE
SEFTH DESCRIPTION RS B - 8% = 1o UNCONFINED s PR VANE L e conrent ol Y DISTRIBUTION
i1z 5 5\) 2 le QUICK TRIAXIAL % LAB VANE : - (%]
fy jur)
451,300 Gréand Tavel o : o . 10 20 30 GROSA B CL
0.0, Heterogenscus ViR 44T
Mixture of Clavey i
Siit, Sand and L 1188 | 37
Gravel . ’
(Glacial Ti11) s4 2158 46 [ 23 16 41 20
Hard 7 g M"""“*—m..
T4 3158 | 66 430 e NN
Y N ARSI © Fpt 0 28 52 20
s e i oo o L 5 yosd
Boulders E‘Qo A
422,31 EN TR D e
19.0 Sy 420 i
Weathered é;:?
G168l o i e e e Ly
23,7} Sound, Shale _’125‘; 04
Interbedded With %ﬁ S o RQD = 59%
411,31 Limpsrone 2
30.0] End of Borehole
]
Y
35 Mumbers refer @ 20
#7, w7, Dumbuts rever 30 TS5 ) STRAIN AT FARURE

€

Sergitonty

&



FISHWAY IR0 NEERING DIVISICH - ENGINEERING MATERIALS DERCE - 3080 MECHANICS SELTION

OFFICE« REFORT<ON S501L EXPLORATION

b

¥

RECORD OF BOREHOLE No 23
w P 157-75-03 Lo9C ATION _ Cocrds, N 15,828, 688; £ 951,614 ORIGINATED BY | Vo,
pisT___6 HWY 503 BOREWOLE TYPE _Soiid Auper, BX Casing, BXL Rock Core and Cope Test COMPILED BY .
DATUM Geodetic DATE June 16, 1878 - CHECKED By M .
SO PROFILE SAMPLES o ﬁ DYnaMIT CONE PENETRATION o
%u%, g RESISTANCE PLOT " poastic  AVEAL que ] . & REMARKS
" w 1801 & 20 40 s0 B0 top  |UMT content bmiT SO
9 o vl D;: P i f ; ¢ Wp W WL S &
ELEV "o 2lw| wi 218581 & |[SHEAR STRENGTH AT 3 | cram sizt
BERTH DESCRIPTION _ElE g 8% E o unconmneD CREDVANE | y DiSTRH}uﬂON
g1z S | E0 | @ | Utk TRIAKIAL  x LAB VANE WATE N (%) {%)
LATL 7 s d Taniad w1 < w , w20 30 GrSa 51 CL
0.0 Hetersgeneous it 440
Hixture of Clave -
841t, Sand amﬁy Y ol L1858 | 33 _ o 15 18 46 21
Gravel g w EE vy \\
(Glacial Till) R — ]
Hard R RS 430 - Ot 6 30 47 17
1
Al 4alss 173 +
Lt s ik
L-287
4232 U
19.5 420
Weathered
LAYS 70 e e e —
25.0| Sound, Skale 1002 '
Interbedded With RQD = &1%
£10.5] paoerbecced Wit Ree <
30.2] Epd of Borehole
20
+3, x5 Numbarsrefer 10 4o o 0 (o sTRAIN AT FANRURE

Sens fovity

18



T ON S50 EXFLORATION

=

OFFICE REPOR

HIHZHWAY Erec:

EERING DIASION - ENGINEERING MATERIALS OFFICE - 5O MECRANICS SECTION

RECORD OF BOREHOLE No 24

WP 157-75-03 LOCATION Coords, N 15,828,887; £ 951,622 CRIGINATED BY _ V.K.
DIsT.__ 6 Hwy 403 BOREMOLE Type _ Solid Auger, BX Casinp, BXL Rock Core & Come Test COMPILED BY G:?.‘;M
DATUM Ceodetic DATE June 21, 1978 . CHECKED BY ___
[T DYMNAMIT COMNE PENETRATION
SOiL PROFILE SAMPLES 1 | g |resistance piot R -
Sz 10O SASTEC  joisture LGV |y RERLARKS
2 S LiwiT SontEnr LT ]
o @ =0 20 &0 60 BO WD W W W %m &
) wa ﬁ = - : - P 1
ity BESCRIPTIO Eig|l w2138 ] & |sHEAR STRENGTH A B | chaN SIZE
BErTH € N w151 Z 1 $ 128 £ |ounconamnen + FIELD VANEL oo - y  |DISTRIBUTION
iz S | SV © |ecuck TRAXAL  x Lap vane WATER CONTENT (%) {%)
454,2! Ground Level & é & 0 20 30 GE sa St €L
0.0} Heterogeneous ﬁg- -
Mixture of Clavey ;
Silt, Sand and VO AR 450 N otbe s ] 1119 3% 31
Gravel I B N N\
{Glacial Till 4 f ’
) . \“WM%
Al 3 88 | 4s e 324 53 20
TR}
37 B T S
et + | o
i4 5 3 &% 23
Very Stiff to Hard .
SRR
Pi4d 6 185 | 28
i ]
oy 430
/‘;m.y 28 1 &5 T 0 31 50 10
427,72 8155 | 25 |
32.0
Weathured JNE P S 420
S S o]
X5 2L o e e e e e % N
39.0; Sound, Shale ¢ IR A S S A S S S N SN SR SR SR et
Interbedded With Do RC 1100% KOD = 43%
410,21 Jimestone e BXL, Rec
44.0] End of Borehole
. 20
xS Norberssefer to g 0 e srRain AT FALURE

SE‘!‘“\S:MH’,‘Y 10



RAEH A SR B FRE BORS TRTRT dad e

RLrsdii

AP b

[

. AR LT ERG DaviSION = ENGINEERING MLTERIALS CFFRE - 500t MECHANICS SECTION
RECORD OF BOREHOLE No 25
v b 187= 750 _ LOCATION _Coords. N 15,828,850, £ 951,676 ORIGINATED ¥ _V.%
. RARA LA 223 2B
pisT 6 WY =03 BOREHOLE Type _Solid Auger, WX Casing, 8 _'"“
. DATE _ June 19, 1978
SAMPLES i w gﬁva;@;sc{co;% PENETRATION -
< LoT : .
" g% s }“«M [rastic orstone Licup ,ME Py
o o == 5 2?0 20 é’s‘:’ 80 100 7 COMTENT  LiMIT ..,z,;;g HEMARKS
TiEl w2 e . y - Wp W W, o &
P = -
ELEY ~ESCRIPE TN El x| F|E2 ] 2 |PHEAR STRENGTH et | T3 | sram size
peRRL T ZL 7T 98| § [DUNCONRINED s FiElD vane DISTRIBUTION
\\\\\\ 5 gu L[ outk TRANAL  x 1ap vang |WATER CONTENT(%)] 7 (%)
481,41 Greu=d Leveil - kel . 10 20 30
0.0 Hetezopenesy = 450 ) : z ; GR S& %1 (L
Mixrire of 2y — g !
8§41z, Sand anc b B8 33
Graval = \
(Clasial TiTill < AR 30 R T o s 11 20 48 21
70 1056 )
X | s
Hard 50 T
ST S —
35
54 .
7 430 Q1 o 832 42 13
6.
117
19,4 420 b
2.0
3 pruiayin bl
Weathered
_ﬁ@-ﬁ‘“ I TR 4"
41.0| Sound, Shaise 1002 410 ]
Interbeddes Wi on Reo
405,21 Timestong ROD = €3%
46.2] End eof Bororhcle
§
:
§
;
2, x5 Mumbers rofer 1o [ o

Sensivity



MIGHWAY EMGINEERING DWVISIDN«FRNGINTFRING MATERIALS OFFICE -S5O MECHAMITS SECTION

RECORD OF BOREHOLE No 26

OFFICE (RERORT ON. SO EXPLORATION

w P 157-75-03 LOCATION _ Coords. N 15,828,795; E 951,716 ORIGINATED 8y V.Re
DIST .6 HWY 403 BOREHOLE TYPE ___ S0lid Auper, WX Casing, BXL Rock Core and Cene  CcOMPUED BY _G.B.
Test 4
DATUM Geodetrde DATE June 2D, 1978 CHECKED BY _
SOHL PROFILE SAMPLES o lﬁ DYrAMIC CONE PENETRATION o -
2y g RESSTANCE PLOT > loasnc N4V (ouo| . T REAARKS
- w |20 S 20 40  eG By igo  |MMT cowent umiTp oL
Qe T = AR VO VR We w w, | 5% &
ELEY lEl wi =2 1851 & [sHEaR STRENGTH R 3 | oran sue
BEFTH DESCRIPTION . g =] g g% |0 UNCONFINED + PIEDVANEL L oo CONTENT (%) ¥ DNR*?UHON
ﬁf‘: zZi > (&Y % & QUICK TRIAXIAL X LAB VANE < = * (%}
445,30 Grogns Tevel w - i o 2¢ 30 GR 84 51 L
0.0] Beterogeneous e
Mixture eof Clavey BE
S5iit, Sand and e 11 85 ;23 o L o 4
Gravel U ’ v 44 \
(Glacial Till) i A 2188 | 22} &
- MMM
o lod 3188 | &3 — o
P4 112/6"
v seifs dard g 58 3%
ery Bti te Har A
9; 5188 31 430 [ 9 34 42 15
Rd ]
vt £ 1 88 25
422.3 bl b
23.0 e
Heathered : E’S»?’ SO 64 420
. @5’/{[
415,30 M%‘ZVZ .
30.0] Sound, Shale 34
Interbedded With ZZ;% g | RC 1100% RQD = &5%
510,30 Limestone Y BXL Rec .
35,0f End of Borehole

2o

3.5 Nurbers ref et e pp e nt E .

e x7 ; Nuroets seler to TS 5 B STRAIN AT EANURE
sens oty Py
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Mirugiry ol v
¢ §  Transportation and [,
Communications DIAMOND DRILL RECORD HEHLE N e SHEET WO i VP
Ortano
G
FRGEERTY W.PE. .3 rJ’]-’/S“‘“O% 900 FLEV, COLLAM
LOTATION My s 03 and Credit River OATU M
DATE S'TARTED
DATE COMPLETED
LATITUDE DHILLED BY
DERARTURE LOGGED Y NI UEZY
REARIMNG TOTAL FOOTAGE
TooTREE FORMATION BAMPLE AEMARKS
FRODM TR HUMBER
Hole No. 11
710" 317071 Shale, dark prey. medion hard, partly fissilie,
interbedded with Lhin layers and Lenses of
limestone, grey fine to medaum textured, hard.
. EESEN TR REYIN Limestone, grevs fine to medium texture. hapd 3" of CoTe missing,
with thin leuses of black shale., .
Hole No. 12
15°0" | 20'0" | Shale, dark prey. medium hard, partly fissile with opg 1% _seam of limeslone
very thin seams of limestone, grey, fine textured core broken

hard.

LATE Or EMARL N AT O

QB MTw {13




] r E ! t i '
Ministry of .
Transportation and .
Communicatons DIAMOND DRILL. RECORD HOLE NO. SHEET NO. e

Ontano

(=23
PROBERTY WeP. 157-75-03 ELEV, COLLAR
LOCATEON Hwy,. 403 and Credit River BATUM oot e — _
DATE sTARTED B
TIAT B KTCIME P L E T I LD ettt e e NS, 1 = S

LATITGDE ORILLED BY

DEPARTURE LOGGED #BY .

BEARIRG TETAL FOOTAGE

FOOTAGE AW LK
FORMATIOM LY SN 4 8
EROR TO MUMBER
Hole NHo. 13
IR T5707" T Limestone - dolomitic, Siity Light grey with
reddish tint, Iine textured, hard with 1 seaml
ol dark grey shale.
15'o" 18707 " Shale, reddish-prey, mediwn hard, partly fissile, core proken and ground.

with numerous thin lenses of grey limestone.

Hode Noo 14

Tito"_ auntigh

dmestone,. grev, mettled, medium lo ¢oarse textured

fonsiliferous. vuged,

57 I

SHATE, UETR g rEyy rartry it ewitihr-rivtn

4' of pore missing

Lenses of limestone,

core badly broken and

ground.

DATE OF EXAMINATION

Ol o MY 33




u T ¢ ]
-+ 51 “"( » 'X’. ¥ 'y 2 7
y Miristry of
| t o Transpontation and
© i o B PR —
@ Communications DIAMOND DRILL RECORD HOLE MO WEET MO
Omtano
[+33 .4
PROPERTY W.p. 157-75-03 KLEY. COLLAR
L OCATION Hwy, 403 and Credit River DATUM
DATE STARTED - e—
DATE COMPLETED S—
LAYITQUOE pRILLED BY
HErARTURE LOGGRED MYy
BEMARING TOTAL FOOTAGE
FODTAGE BAMPLE s
FORMATION nEMARKS i
FROM TR HuMBbER ‘
SRS ETIO  Limestone (doLomitic), grey with reddish sections,
[ medium textured, hard, shaly seations.,
2nti1g"izg'g” Shale, davk grey partly fissile, with thip lenses coro breken, few sectious
of limestone and 3 3%" geams of prey reddish lime=- SrOUnRd..
| stone.
L ‘ Hole No. 15 :
T gLt Shale, dark. greyv, partly fissile core ground, 1 ft. ol gope.
i RNk R A L
R A2 VR Shalcs dark grev, partly Fissile with thine o e e e T o
Lens of limestone, grey, hard (2 lenses of 1kl) cora.hroken. ;
e o - i
—_— i
i
, :
:
4
H
H §
e — i
| }

DE-MT-313

DATE OF EXAMINATION




Ministry of

Trangsportation and
Commumeiahons
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DIAMOND DRILL RECORD

HOLE N, BHEET NO, M_:‘Lwi,.w..._m.

Ontang oir
propinyy WaP. 157-75-03 ELEV. CoLLAR
wocarion JHWY. 403 and Credif Riven DATUM
HATE BTANTED
DATE COMPLETED it
LATITUDE DRI ED BY
PEPARTURE LOGGED BY
BEARING FOTAL, FOOTAGE .
......... ‘2
- HDFOQTM'E — FORMATION :::::: REMARKS ]
— ;
HO L NG . LB e e st A e A e ;
JETOT 130'0" |Ghale, dark grey, medium hard with one 25" and copre. partially broken :
few thinner seams of grey hard limestone, fine to
medium grained.
Hole No.. 17
2RTQN dontait Ionate  dapl preyv, partiy fissile, with thin lenses core broken
of dolomitic limestone grev..medium textured,
medium harprd
25l aotaol Himestone (delomitic) - shalv. grey medium. tertured,
\\\\\ mediun hard. with k" Jense ol dark shale. .
25130M jzatof. _|Shale, dark grey. partiy. fissile with thin lenses
of limestone, Two of 15" lenses of limestone, ;
,,,,,, H

DATE OF EXAMINATICON

OB o MTw i3
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Ministry of -
Transportation and HOLE MO, i, BHEET N e s
Communications DIAMOND DRILL RECDORD
Ontane me
sropene WaP, 157-75-03 ELEV. COLLAN
Location Wyl 403 and Credit River DATUM
DATE STARYED —
OGATE COMPLETED J——
LATITUDE O L B B e ———— B 0 11 153 R
BEPARTURE LOGGED &Y
BEMAING TOYAL FOOTAGE
FOOTALE BAMPLE
REMARK S
o o EFORMATIE O NUMBER
Hole No., 18
078" 12tu iohale, dark grey to red grey, medium hard., partly Dipet 2" of core eround.
{issile interbedded with limestone shaly grey to
red, hard
12t 1E'oN  iShale, dark greyv, medium hard Core broken and ground,
L5ton lzotor 1o, dark gpvey to red grev, gedium.hard, pactly sft. of core missings ...
¥ e, with tew thin lenges of grey hard :
limestone.  One 2" limestone lense.

i Hole No. 19 : — .
25'8" Shale, dark grey, medium hdrd, partiv figsile.. with
very thin lenses ol limestone.

_20'6”

PATE OF EXAMIMNATION

Of = MTw 18
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Mirustry ol
Transporiabon and .
Communicanons DIAMOND DRILL RECORD HOLE NO. HMEET MO e
Ontang
oie
EROPERTY WP, 157«75-03 ELEV. COLLAK
DU AT ON Hwy, 403 and Credif River .. pATUM -
A5 A B L. & i ¥ S —— LA —————EEERL A S
BATE COMPLETRD —
LATITUDE ORILL ED BY J—
LEPARTUAE LOGHED By
BEARIMG TOTAL FOOTAGE
FOOTAGE HAM L H
FORMATION REMMARNSE 4
ERGM TO HUMBER !
Hole No. 20 i
SET N (30150 iohale. dapk grev.with reddish sections.medium hard,
sartly fissile wath denses of fine textured sometimes i
shaly grey limestone. .One 4! seam of limestone. -
Hole Mo 21, .
2RTET 197 en 1Shale . dark grey. medium hard, interbedded with Core. broken.

limestone, light grey medium grained, some

fossiliferous coarse textured.

RO S i

CGATE OF EXAMIMNATION

DB-MT={i3




., Mimstryof
’ W Transporiation and
Commumeatons

DIAMOND DRILL RECORD HOLE NO, e BHEET MO b
Ontano
38
properTy W D, 157=75-=03 ELEV, COLLAR
LOC AT ON Hwy, 403 and Credit River DATUM P
DATYE STABTED o
DATE COMPLETED — i
LATITUGE BHILLED BY -
REPARTURAE LOGGED BY
BEARING TOTAL FOOTAGE
FOOTAGE XAMPLE I
FORMATION REMARKS i
FROM T HUMBRER ,
Hole No. 22 i
SN 291" Shale dark grey, medium hard, partly fissile with UM ool core missing. ;

two 2V limestone seams and numerous limestone

lenses.

29110 | 3gron

limestone, light to prev. aediumn_to coarse

textured, hard, fossiliferous with thin seams of

shale.

Hole No, 23

250" | 2576"

Shale, dark grey, mediwn hard

Corehraken

ZhTET 27 gn

shale, dark pgrey, medium hard interbedded with grey

fine textured hard lLimestorne.

2310 23ral

Shales dark grev, medium. bhard,.pacily. fisaile.

RS-

AR A A

Shale, dark prey, mediam hard, interbedded With

prey, fine textured, medium hard shaly limestone,

297(-n KVANE

Limestone, light erey, coarse textured, hard

2B 9 11T L veplical

ey
foseiliferous with 2%" seam ol Jark grey shdle.

fracture.,

DATE QF EXAMIMATION

OB~ MTw113
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4 Ministry 01
Transportation and )
{ . Sl N+ i SHE BT N e
@ Cammunications DIAMOND ORILL RECORD HOLE
Otane
=3k
PROPERTY W.P. 157-75-03 ELEV. COLLAR
wocarion Wy, 403 and Credit River. o .. DATLM —n
DATE STARTED
(1.5 8 Aol =1 - T WS i o 5 » QO amavamm———EL AL st T p—
LLATITIOR L3R ED By -
DE AR TR E LOGGED BY -
HEMPING TOVYAL FOOTAGE
\
FOOTAGE BAMPLE H
FORMATION REMARKS i
R ey HEIMBER S— l
Hole No, 24 :
48'ov 134'u" Limestone. grev, [Line textured, hard.fossililerous COPELTOken "
i
397uyr 1ugren Shale. dark grey..medium haed eith d%l seam. of
grey, nard iimestone
A AR RTINS Limectone, grey, fine textured, hard ventiedd-—Epaotase

”O' 6“ Mllsﬁ

Shale, dark grev. medium. hard, partly fissile

gy e " = v M
MY AN Limestone, grey, coapse textured (semicristalline), -
‘ hard [ossilllerous.
Y g gy TW Shale, dark grey, mediun berd,.partiy fissile, vertical fractule Qi '

very thin seams. of grey hard limestone.

end of core.

DATE OF ENAMINATION

o MT o 13




Mirustry of
Transporabon and . )
Communications DIAMOND DORILL RECORD HOLE WO, BUEET MO il
fantand
(=324
propenry e De 157=75-03 * . ELEY, COLLAR
Locarion HWY., 403 and Credit River CATUM
DATE STARTED
BATE COMPLETED [r——
LATITUDE ORILLED 8Y [N
DEFARTURE LOGGED BY
BEARING TOTAL FOOYALGE
H
FOOTAGE EAMPLE i
FORMATLOM HEMARNS
FROM TO HUMBER
Hole HNo 258
LT 46T ET iShale, dark grey. with reddish sections,.mediun ]
haxd with thin denses Of Fine Lol i e rsseermstemstor e sl 8Pl A
iimestone,
ysren tuptan timestone, grey with reddish tint, fine textured, Vertical Jfragture throuph
hard_with. 3" seam.of reddish shale, out. limestone.
ole No 26 —

3070 132'9Y Ichale, dark grey, partly fissile with thin lenses i
of fine to medium textured grey shaly limestone. -

32'5“ 3azreh iLimestone, grey, hard fossiliferous

43050 4330310 Limestone. grey, hard, foseildferous CRgig.. brcken

T T A R0 1 M Shale,  davk. grey,.medion. hand
| i ‘

DATE OF EXAMINATION

e L R R T )
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Oct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SIT Fine L Medium | Coorse Fine | Coorse
100 MINISTRY SIEVE DESIGNATION 270 200 _140__100 6050 40 30 30 16 108 4 Yot Yoy g 2"2}’2"3;
20 10
60 10
10 10
5 0 D
agw Z
a N
& &
b 50 50
z LEGEND 5
(1o
& BH |SAMPLE SYMBOL U
o 40 LY
.,
30 OQQI 10
20 B ' N 80
L QS“‘
1¢ %0
100
° LU I { i L] 4Lt L LT
2 § § é § = § n o oww 0.1 9.3 5.0 2 3 4 s 10 20 30 40 306070
) ' ' GRAIN SIZE IN MILLIMETERS
»f"‘%w\g Transporation and * GRAIN SIZE DISTRIBUTION FIG No |
\.JA Communications | HET MIXTURE OF CLAYEY SILT, SAND & GRAVEL WP 157-75-03
Ontario : | ial i1
| (Glacial Till)




vy &’ LA - FE ¥ o
Oct 75, FF-5-21
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5 ! !
| ;
!
508 Bt S . e - e SN S
? i |
i | | :
: i CH
s 5
} |
|
Yo} TV S IO ST S, R

NOEX

H

a3
=

-~

= 2
ll:.{ \
b ]
Wy N . S = s il S B o Lt R
wf H
S | o ct LEGEND
’ | | 3 BH SAMPLE | SYMBOL
: C} h.\,. i TR T W ol Al _;._ e— v e ’V_w, o — e T [ p— - S— - wn -— e Fre— STUIITII i | e i s e e s e n e e
| | z |
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| | \
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% : ! : ,
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i z
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Y 10 20 30 40 50 60 70 80 90 100
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Ministry of
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Commurications i

éﬂc}: No 2
WP

157-75-03

LIGUID  LiMIT %
Y
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PLASTICITY CHART
L HET MIXTURE OF CLAYEY SILT, SAND & GRAVEL |
o (Glacial Till) |
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Oct 75, FF.5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & ST Fine ' Medium | Coorse Fine | Coarse
o0 MINISTRY SIEVE DESIGNATION 270 200 140 100 60350 40 30 20 16 10& RCURZ I M N L S 4 -
00 10
80 20
70 30
it
40
Sé 60 'g
% <
W Lo
& o
o 30 2 50
< ” END 5
G @
4 SYMBOL o
o 40 40 w
30 0
o
20 :\' 0
0 - ¥0
S |
6 Q0
LI | | i L L L L1 LT
& s B8 22 T 0.1 0.3 1.0 2 34 10 10 30 40 506070
) ¢ 2 <9 @ 9 ew \
GRAIM  SIZE N MILLIMETERS
Ministry of o FIG No 3
<F) Tmporaon GRAIN SIZE DISTRIBUTION
: Communications WP 157-75-03
Ontario :

SAND & GRAVEL, TRACE OF SILT & CLAY




ﬁX%A\A HONGODE TERARL GED N REPORY

IR AN INDICATUR OF SU?AOLL QUALITY. IT 15 CRTAIRED FROM VHE STANDARD FPENLTRATION TEST (CSA S1D. AL119. 13, BPY 'R VALUE 15 THE MIMBER {F BLOWS
REQUIRED DTG CAUSE A STANDARD 2 B 0.0, SPLIT-BARREL SAMPLER 70 FENETRATH 1J INTQ UNDISTURBRD GROUVRD IN A BUREMOLE WHEN DRIVER BY A HAMMER
WELIGHING 140 FOUNDS, FALLING ¥ LY & DIRTANCE OF 30 INCHLS. FQR PENEY $ THAK 17 INCHES '"N' VALUER ARE INDICATED A5 IHE NUMBER UF BLUWS
FOR THE PENETRATION ACRIEVED. "N' VALLES CORRECTED FOR OVERBURDEN PR TEL THUS K

DYRAMIC CONE PENETRATION TEST {84 STR. A71%.37: CONTINUOUS FPENCTRATION OF A QUNICAL £TEEL POINT 2" O.D. B0 COND ARGLE} DRIVEN BY 350 PrelB IMPaClTs
OB AT RIZE DRILL RURL. OHE RREISTAKLE TO CONE PENETRATLON 1% MEASURED AS THE NUMBER OF BLOWS FOR BACH 12 INCE ADVANCE OF THE CONICAL POINT INTC THE
LROLETUREED GROURD,.

S0ILS ARE DESCRTBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
CONZISTENCY: QOMESIVE SCILE ARE DESCRIBED ON THE BASIS OF THEIR UNDRALRED SHEAR STRENCTH AS FOLLOWS:

f 5y (PEE) 0 - 250 | 150 - 500 (500 - 1000 {1000 - 2000{2000 - 400Ci > 400
VERY SOFT 52T Fiim STIFF EARY

HEENESS: (:q"iiSiU‘:L S5 SOILS ARE DESCRIBED ON THE BASIS OF SPT 'K' VALUELS A5 FOLLOWS:

['ﬁ' (BLOW/FT g -3 5 - 10 10 - 30
VERY LOUSE LOGEE CUREACT

ROCKS ARE DERCRIBED BY THEIR COMPCSITION AND STRUCTURAL TEATURES ANUSOR STRERSTH.
SUM OF ALL RECOVERED ROCK COORE PIECES FROM A CORING RUN EXFRESSED AS A PERCENT OF THE TOTAL LENGTE DRILLED IN THAT CORING RUN.

MCDIFTED RECOVERY: oM OF THOSE NATURALLY FRACTURED CORE PIECES, 44 IN LENSTH EXPRESSED AS A PERCENT OF THE LERGTH OF THE CORING RUN.  THE
ROCK QUALLYY DESIGHATION (RQD). FOR MODIFIEL RECOVERY,YS:

| mpm | a-2s 25 ~ 50 50 - 75 75 - 90 | %0 - 100
YERY FUOR PIOR FEIR SO0 EXCELLENT
JOINTING $1D_BEDDING:
EPACING 2% 2% - v 1" - 3t 3 - 10* = i0°
JOINTING VERY CLOEE CLOSE Mih. CLOSE WIDE VERY WiDE
BEDDING | VERY THIN | TEIN MEDIM TEIGE  \VERY THICK

ABBREVIATIONS & SYMBOLS

LABORATORY TESTING FIELD SAMPLING EART
FIELD SAM EARTH
TRIAXIAL TESTS ARE DESCRIBED IN TENMS OF WHETHER S8  $PLIT SPOOR m COETFICIERT GF FRICTION
ONSOLIDATED  (C) OB NOT (U WS WASH SAMPLE
THEY ARE © © (© ST B ARGLE OF WALL FRICTION
ISOTROPICALLY {I) OR NOT (&) 5 T SLOTTED TUBE SAMPLE
AND SHEARED IRAINED (D) OR GRDRAINED (£) BE  BLOCK SAMPLE x, COEFFICIENT OF EARTH PRESSURE AT REST
WITH PORE FRESSURE MUAZURIMENTS {BAR OVER SYMBOLS) €%  LHUNK SAMPLE ky COEFFICIERT OF ACTIVE EARTE THESSURE
. TIU = cowsoLin, : NURALNED W THINWALL
EG. CIU = CONSOLIDATED ISUTROPIC D ¥ HALL OPEN X COEFFICIERT OF PASSTVE BARTE PRESSURE
TRIAXIAL WITH PORE PRESSURT MPASUREMENT TP THINWALL PISTOR P
& T PR ATTON 1
UFLESS OTHERWISE SPECIFIED 1N REPORT ALL TESTS 0§ OSTERDEAG SAMPLE i ANGLEL OF TROLINATION UF 8 s
ARE I¥ COMPRESSION F & FOIL SAMPLE uwr SLOPE ANGLE-RACKFACE OF WALL{dewr
|3 JCCK CORE .
¢ R 8 ANOLE OF SLOPE 4 £
PH T.W, ATVARIID HYDRAULICALLY
PM  T.W. ADVANCED MANGALLY Ry N BEARING CAPACITY FACTORS
' By DEPTE OF FOOTING
5,1 FOOTING DINENSIONS
INDEX FROF STRENGTH PARAMETERS
UNIT WEIGHT OF 5011 (BULK DENSITY) o ARGLE OF SHEARING RES1STANCE
Tw URLT WEIGHT OF WATER Ty PEAK SHEAR STRENGTH
Td UWIT DRY WEIGRT QF S0IL (DRY RENSITY) Tw RESIDUAL ZMEAR STRENGIH
¥ UNIT WEICHT OF SUBMERCED S0TL ¢ COHESION INTERCEFT
B HYDRAULIC HEAD OR POTESTIAL
Gy SPECIFIC GRAVITY OF &0L1bDE "—Y,UZ .03 SORMAL FRINCIFAL STRIESES nH HLI{ HE T
- 4 EATE OF DISCHARGE
e VHIDE RATIO " FURE WATER TR
" . v VEROLITY OF FLOW
e,  INITIAL VOIDS RATIO u, ENCESE u
i EYDRAULIC ORAIMENRT
o © 1% LOOSEST STATE v POHE PRESTUFL RATIO
# 3 SEEFACE FORCE FRR UNIT VOLIME
i ¢ 1§ DEWSLST STATE a9, CRCORFINED COMTRESEIVE STRENGTH
n  CORFFICIENT UF ¥ISCOSITY
B s, UNDRADNLD SHEAR
¥ COEFFICIENT OF WYDRAULIC
n € LINEAR STRAIN
IX BORISONTAL D
w b4 £y k‘r BOIN BY a
Y. & I¥ VERTIGAL DIRECTION
W v POILSON'E RATID v
m COLFPICIINT OF VOLUME CHANGE
vy E HODULUS OF FIASTICITY v
OF CONSDLIDATION
Wy SARTWEASE LIMIT G HUDULUS OF SRR Sy BRI
LT
1, PLASTICITY LNGEX = "y wp " MODULEE OF & <, INDER
B
. BRILN INDEX
1, LIVIPLIY IRDEX = oo - _—_ <, BFEST
UAGE TATH DUISTANCE
Ic CORELETENCY INDEY = 5% ¢ DRAIDAG I o
- BN gl ) T TIME FAUTOR -
A ALTIVITY * “gorloial Frochan FOTE: M
EGRE CORSOLIDATY
O CROANIC MATITR CONTENT U DEGRER OF DATION
« 0, DVERCUNSOLIZATION PATIO (DCR)
T
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ADDENDUM TO FOUNDATION INVESTIGATION REPORT
For

Credit River Bridge
W.P. 157-75-03, Site 24-222
Hwy. 403, Dist. 6, Toronto

This addendum contains the results of fieldwork carried
out on 80-04-16 to 80-04-18 at the above mentioned project.
The original Foundation Investigation Report for this project
was issued on 78-09-21. The scope of that investigation
included an assessment for four different structural schemes
incorporating three to six span concepts. On 79-09-14 our
office received the final structural drawings showing a
six span concept with span ratios somewhat different than
originally anticipated. In view of the variation in sub-
surface and bedrock conditions at this site, it was deemed
necessary to carry out eight additional borings in the
immediate area of the proposed piers for design and const-
ruction purposes. Because of property and access problems
it was not possible to carry out the required borings
until the spring of 1980. These borings have now been
completed as well as the laboratory testing and drafting.
The results of the additional fieldwork is appended to
this addendum by means of eight Borehole Log Sheets and
two Stratigraphical Drawings.

The subsurface conditions revealed by the additional
boreholes reflect those encountered in the original found-
ation investigation and for a more complete description of
subsurface conditions than given on the additional eight
Borehole Log Sheets, reference should be made to the original
‘Foundation Investigation and Design Report.

On the sheet following are summarized the complete
foundation design and construction requirements as indicated
by the recent completed borings.

It is important to note that our input to the structural
contract package will include two stratigraphical drawings.

If you have any questions please do not hesitate to
contact this office.

0 M IN Lo

M. MacLean M. Devata
Project Foundations Engineer Senior Foundations Engineer



ELEMENT STATION REFERENCE GROUND OVERBURDEN TYPE WEATHERED SOUND *FOGTI&G RECOMMENDED DEWATERING
B.H. ELEVATION BEDROCK BEDROCK ELEVATION DESIGN LOAD SCHEME
ELEVATION ELEVATION F% REQUIRED
W Abut. WBL 1018+30 9 462.0 Glacial Till 437.5 437.5 434.5 Up to
NO
EBL 11 462.8 Glacial Tilil 437.0 436.7 434.5 10 TSF
Pier 1 WBL 1019+50 51 389.7 Sand & Gravel 386.7 382.7 371.5 Up to YES
EBL 52 390.0 Glacial Till 387.0 383.0 371.5 10 TSF
Pier 2 WBL 1021+10 53 391.0 Sand & Till 380.5 377.5 371.5 Up to
YES
EBL 54 390.7 Sand & Gravel 382.7 376.2 371.5 10 T5F
Pier 3 WBL 1022470 55 392.4 Sand & Gravel 378.2 374.4 368.5 Up to
YES
F
EBL 56 389.1 Sand & Till 378.6 373.1 371.5 10 18
Pier 4 WBL 1024+30 57 404.9 Till & Weathered 385.9 385.9 371.0 Up to
Rock 10 TSF YES
EBL 58 390.5 Sand & Till 381.0 371.0 370.0
Pier 5 WBL 1025+90 19 404.8 Glacial Till 394.3 384.8 - 381.5 Up to
10 TSF YES
EBL 20 402.7 Glacial Till 390.2 377.7 374.5
E Abut. WBL 1027410 21 441.9 Glacial Till 424.9 423.4 432.0 3 TSF
NO
EBL 23 441.1 Glacial Till 421.2 415.7 426.0 3 TISF

% Refers to structural steel scheme.
scheme has a lower F.T.G. elevation.

In some instances concrete

*% Recommended design load in sound bedrock.
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OFFICE REPORT ON SO EXPLUORATION

Miriatry of
@ Transportation ang
Communcations

Ontang
RECORD OF BOREHOLE No 51
w P 157=75+03 LOCATION Cowords. N 15 B28 21%; E 9530 966 ORIGINATED BY MM & GP
DIST . A HWY 403 BOREHOLE TYPE Hollow Stem Auger, BXL Rock Core COMPILED BY G, P,
BATUM Geodetic DATE April 17, 1980 : CHECKED BY
SOH PROFILE SAMPLES ﬁ E EZQ:A‘I::IS CO:JL%TPENETRATION ATURAL —
§21 8 | B e B tme) 25 | remancs
= . 0| v 20 40 60 B0 100 z= Py
O« b} | = 2 L i : : Wp w w, :g
ELEV elp Eila| w225 § |SHEAR STRENGTH A —— GRAIN $IZE
DEPTH DESCRIPTION = g | g 85 % |0 UNCONFINED + FIELD VANE WATER CONTENT (%]l 7 DtSTR)gUYtON
gz 5 | %9 & [eauck TRAxAL  x LaB vaNE o 20 a0 {%)
389,71  Ground Level b4 ” [ u GR SA St L
0,0 »and & Gravel — Dense - =
Esg,g Trace of §i1t s, Tt Ty
‘“|Weathered Shale ! ss—trrsd 6"
pssj'l“#mwwmw—wmm /i LY Py 10 1
7.0 "} ma SE300A 6
5 380
Sound Shale with 4 | RCTREC ROD O
Limestone Layers /) BXL |207%
70 5 |pgr | RS KD 70%
YEC ey
4 6 B3, | 672 ROQD 25%
368.9 7 |sRr | FES, 370 RQD 757
2U.B1"End of Borehole
i
|
i
H
i
| 1?
|
|
! 3
| | |
1 i .
!
3 5. Numbers refer t 20
+%, x7 ; Numbers reter to 1505 (%) STRAIN AT FAILURE
Sensitivity 0

Tt et G il e N B R 0 i S 5 T N
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OFFICE REPORT ON SO EXPLORATION

Mintatry of
Transportation and
Commumicationg
Dntang
RECORD OF BOREHOLE No 52
WP 157+75+03 LOCATION _Co-ords N 15 828 145: E 951 023 ORIGINATED BY MM & GF
Dist & HWY 403 BOREHOLE TYpe Hollow Stem Auger, BXL Rock Core COMPILED BY GF
DATUM Geodetic DATE April 18, 1980 CHECKED BY
@ 1w DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES W S‘ RESISTANCE  PLOT HASTIC AU oup wﬁ BEMARK
= $8| % 20 40 ep 80 100 M7 contewr umr 5O ARKS
Ol 4] - - 1 h ) 3 1 Wp W W, 5w &
ELEV scrpm |8 | 225 & [sHeAr sTRenGTH o | F | GRAN SIZE
DEFTH OE ON 1212|3135 g [ounconrned e mEOVANEL o ol DISTRIBUTION
g1z 5 |E9 ] & [ecuek rramal x ae vane [V oo {%) {%)
290,00  Ground Level " ? it 30 GR 5A St CL
9-91 Gractal T111 y X
38;‘8 Hard s oaris”
. Weathered Shale "
Zolse s
mg.sé‘g.. Ml Ml e ke o b e ke b oY e WalaW] 2“
70 =7 a3
é LS - T 11 VA 380
7 B 88 il D04 1"
Sound Shale with 7 KO THEE
Limestone Layers _ég 6 BXL | 70% ROD 33%
/":/l__%m RC LO0TIREC ROT—30%
BT RO IOOIREC RUD™ 00
RC REC
RQD 48%
9 4
266.0 BXL ®O7Z
44.0] End of Borehole

+3, %% Numbers refer 1o
Sansitivity

10

20
1545 (o) STRAIN AT FAILURE




UFFICE REPORT ON SOH EXPLURAIIUN

Mimstry ot
Trangportation shd
Commurications

A, = it

Ontano
RECORD OF BOREHOLE No 53
W P 157=75-03 LOCATION _ Co-oxrds. N 15 828 306; E 951 073 ORIGINATED BY MM 5. .GP
bist .8 HWY 403 BOREHOLE TYPE Hollow Stem Auger, BXL Roek Core COMPILED BY _G.P.
DATUM Geodetic OATE April 17, 1880 CHECKED 8Y
W | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o8 | s OnE NkrutaL .
=% g HASTIE  woisrure LIGUD | 4. R REMARKS
" $6] & 20 40 40 80 go VT conrenr umir ] SO
O} 0o = 1 ) i ) i o] &
Ule L las = Wp w w, =]
ELEV DESCRIPTION Elg|w| 2188 | & [SHEAR STRENGH —— s 2 | cramn 5izE
DEFTH 15| Z | $ 188 | T founconmned  + RIELD vANE WATER ENT 15 y |PISTRIBUTION
g1z 5 |BY | & |eQuCcK TRAXAL  x LAB vANE 1E CONTENT {%) {%)
391,0 Ground Level 5 £1° 1@ 0 20 30 GR SA S1 CL
-
v.0 Sand and Gravel :‘,“‘.. S 390 s ae e
Trace of §1ilt and s .ol L | 55 | 25 [o g — 50 16 20 4
384. 0 Clay Compact eoq_z 5 ki
7.0 Giacial Till AR eI o 33114k
280, 5 Hard 1
s 5158 1101
X 9 , 380
477,% Weathered Shale 2 SEHH6H 3"
RS D 7 s e v S
Sound Shale with <27 YL | 157 ROD = 107
- L STETITRCTSUZ | REC RO = 607
mestone Layers @ RC |REC - )
ENo mx |s07 370 RQD = 807
367.5 !
23.5 knd of Borehole
|
i
|
H
1
i
i
|
1
I
|
20

&
*

+3 x5 . Numbers refer 1o
? - . .
Sensitivity

TR e e L e s R Y e s A Bt S Tl gt B SR L b e,

155 (%) STRAIN AT FAILURE
0




Minigtry of
@ Transportation and
Lommumcahons

Ontanto

- RECORD OF BOREHOLE No 54

WP 157-75-03 LOCATION _ Co-ords. N 15 828 235: E 951 140 ORIGINATED &Y MM § CP
L oisT __ 6 HWY 403 BOREHOLE Type _ Hollow Stem Auger, BXL Rock Core COMPILED BY G.P.
DATUM Geodetic DATE April 17, 1980 CHECKED BY
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
gg g RESISTANCE PLOT “ pastie NATUML e ::% REMARKS
= w |20 @ 20 4p 60 80 g VM7 conrewr w0
Ole o Fi IO VNV bl A OO O Wp w w | 5% &
ELEV Elyglw! 2125 & [sHEAR STRENGTH ek % | craiN sizE
DEPTH DESCRIPTION - g ?‘_‘ g 8% E O UNCONFINED + FIELD VANE WATER CONTENT (%) y D'STR!?UT)ON
b 5 |9 | & |eouck TRaxal x s vane % {%)
390,7 Ground Level n : o 10 20 30 GR SA 5 CL
U, O 6 "o 29
Sand and Gravel & ~¥_
Trace of §ilt and AR O I Y © f
Clay e e
= 8
382.7 Compact 3] e
8.0 77 3 TEETT 4L
Weathered Shale e meea B 380
376020 o ) e 3 5515008 WA
14.5 Sound S 7 e
ound Shale with %, 6 | YL luor RQD 25%

470.7 Limestone Layers
20.0f End of Borehole

OFFICE REPORT OM 500 EXPLORATION

20
+3, %% Numburs refer 1o 15 5 (01} STRAIN AT FAILURE
Sensit v 10

b e Rl i i Y, U i,
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OFFICE REPURT ON SUIL EXPLOHATHON

. Minigtry of
@ Tranapottation and
Commumeationg
Onario
RECORD OF BOREHOLE No 55
WP __157-75-03 LOCATION __Cowords, N 15 828 420; E 951 192 ORIGINATED BY MM,
DIST 6 Hwy . 403 BOREROLE Typg Hollow Stem Auger & BXL Rock Core COMPILED BY _G.B.
DATUM Geadetic DATE April 16, 1980 CHECKED 8Y
L PROFILE SAMPLES | = w |DYNAMIC CONE PENETRATION —
50 W | F IRESISTANCE PLOT rastic SAUS wouo | = T | pemarks
g i LMl CONTENT LiMIT =M
™ w | 29 v 20 40 60 BO 100 z= &
Olx Wl e z ! 4 1 , 0 Wp w W, D;
ELEV 2l w2 25| O |SHEAR STRENGTH A N— GRAIN SIZE
DEFTH DESCRIPTION |3 23|88 & |ovnconmmeo v mmoane| o o)y [DISTRIBUTION
g1z 5 | B9 & [eouck Traxal  x 1as vane . {%)
392,41  Ground Level hid - w GR 5A 51 Cl
6.0 £
Sand and Gravel -+
T £ 511t & CL I e e s 0
race © ay . .
Compact to Dense 2 . — L2 ‘L
R I I
Numerous Cobbles and . . a
.. [ 55 22
378, 2| Boulders o SIS EET7E7 1on | 380
13.5 Se—ss—tronr] 4"
174.4 Weathered Shale /./:
L1 %
Sound Shale with RC IREC
Limestone Seams 7| mxL jso% RQD 45%
367.4
25.0] End of Borehole
i
i
3 .5 ' i
+3, x5 Numbers refer to 15 5 (o) STRAIN AT FAILURE
Sansitivity 10

T L e T i e e A B AR A et




Ministry of
Tranaportation and
Communications

Orntang
RECORD OF BOREHOLE No 56
WP 157=75+03 LOCATION _Cowords., N 15 828 350: E 951 254 ORIGINATED BY M.M.
DIST .6 HwyY . 403 BOREHOLE Type _Hollow Stem Auger & BXL Rock Core COMPILED Ay G.F.
DATUM Gepdetic DATE April 16, 1980 CHECKED BY
@ w |DYNAMIC CONE PENETRATION
501l PROFILE SAMPLES Wi 3 |RESISTANCE pLOT , NATURAL z
- 9 LASTIC  sapysTure LIQUIR | REMARKS
- - §0 o 20 40 60 B0 100 LMIT  CONTENT LIMIT 29
9 E‘ i OE z L n i Il 4 Wp w \,‘[t o &
ELEV DESCRIPTION la| g | 2|25 O [sHeaR STRENGTH PP 3 | craiN SizE
DEFTH e E1 X $138| 5 |ounconrne  + miELD vane ATER . y |DISTRIBUTION
|2 » | &Y & |®aQuck TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
389,11 Ground Level % ‘ @ 1020 30 GR SA $1 CL
0.0 8and and Gravel o
Trace of 5ilt and Clay |, - 55770 “;’
Compact to Dense Je
387, 1{Cobbles & Boulders Lo 2 L S8 139 i
7.01Glactal Ti1l Hard W-LI 3188752 o q
378.6 . g 80 4
10'5 by b)) AT M
853004 3"
Weathered Shale 7
323 o e o e 5] sseed 3"
16.0 Sound
ound Shale with 170 ?
Limestone Layers RO | REC .
7 | BXL p00% RQD 807
364, 1
25.0{ End of Borehole

e -

OFFICE REPURT ON 5UiIL EXPLORATIUN

-

a

+3, x5 . Numbers refer to

20
15 -5 {%) STRAIN AT FARUR
! Sansitivity “‘%‘ (%15 tURE

e et T et S PR L e s L S e C o Pod i e ot s ey it
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OFFICE REPORT

Mirztry of
Transporancn and
Commumestians

Ontano

A e

RECORD OF BOREHOLE No 57

WP 157-75=-03 LOCATION __Co-ords, N 15 828 546: F 951 305 ORIGINATED BY M. M.
DIST 6 HWY 403 BOREHOLE TYPE Hollow Stem Auger & BXL Rock Core COMPILED BY G.Wf:.
DATUM Geodetic DATE April 16, 1980 CHECKED BY
L PROFIL SAMPLES | ™ w | DYNAMIC CONE PENETRATION
(1ol E Wiy | F | RESISTANCE PLOT mase AR o] LI REMARKS
2 = L Limt CONTENT LIMIT =0
= w | 209 v 20 40 60. BO 100 = &
0 i =z N L ) i Wp w w, | Suw
Eiey Elg| w| 2|28]| & [sHEAR STRENGTH A % | cran SiZE
DEFTH DESCRIPTION 2|21 21 S |26] 5 |ounconmnes 4+ FiED vane wartr content (| 7 DISTRIBUTION
g 2 5 SU é ® QUICK TRIAXIAL X LAB VANE ° (%)
404.9! Ground Level iz ? o 16 20 3 GR 5A St CL
UV Heterogeneous Mixture 158
Clayey Silt, Sand and || AT T STty °
Gravel Glacial Ti N
398.4] “hard D i 1oy | 4 of
&.5Weathered G R R
Shale and Limestone VZ/FW 4 | RTREC
Layers 4" - 6" Thick (=M BXL| 802
Alternating Layers of ;,/f’ RC | REC
Glacial Till 5" - 24" ﬂ-‘{ 5 BXL{ 90% 390
Thick ”t? -
[] it UL
385.9 2
15.0 7 s T e
Sound Shale é/
Bedrock with 4 380
5 RC | REC .
Limestone Layers 7538 | BXL [100% ROD 807
374.9 /4
SU.UT End of Borehole

s Gl T A e et i e s i e

+3 x5 . Numbers refer to
' :
Sensitivity

20
1565 (%) STRAIN AT FAILURE
10
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URFILE  REPOKT UN DU BAFUUKAL UGN
-~

. Nitugtry of
@ Transpotation and
Communicatigns
Ontang
RECORD OF BOREHOLE No 58
w P 157-75+03 LOCATION _ Co—ords, N 15 828 462; § 951 366 ORIGINATED 8Y MM,
osT ) HWY 403 BOREMOLE Typg Hollow Stem Auger & BXL Rock Core COMPILED By  G.P,
DATUM Geodetic DATE April 16, 1880 CHECKED BY
w FOYNAMIC CONE PENETRATION
SO PROFILE SAMPLES ‘E""" 2 | resistance pioT, pasme NATURAL =
2 9 MoISTURE LAVID ] e REMARKS
- ;O 3 40 40 60 80 100 LIMT CONTENT LiMIT 29
Q= o = = 1 h h ; i Wp w w, | Sw &
ElEv RPTIO gig| w| 2125] & [shear strencTH ORI C— E | gran size
BEFTH DESCRIPTION =151 Z | 36| & |ounconmmer  + mmd vane warer ConTent (u)| ¥ |PSTRIBUTION
é z 3 | &Y ':}j ® QUICK TRIAXIAL X LAB VANE o 1% (%)
390,53  Ground lLevel bl - b GR S5A 51 CL
0.0 Sand & Gravel N 390
[ i O pa - o B
583, 5 with Organic Int,}ﬁusions,';%u., TR T 1S
381:8 Glacial Till Hard 1T 8% 1708
9.3 Weathered 2 BSITRTT 9" 380
BSTanT) 5"
Shale Bedrock S&Hoey 3"
with Limestone Layers
L3700 e e
14.5 N 370
Sound RQD 50%
365.5 BX1 {807 QD 50%
25.00 End of Borehole
|
|
| P
| P
i { x :
} i ! i i : )
: | | i , |
) i ! | . ' i
! i ) : |
| : H !
: i i . i
| P
i i L
i
i i
| |
i
| f
|
f I
i
! !
: ! ! !
| | | C f
: ‘ ? t ‘ P
: ; '3 A TN
N i t : | . s ,
| ! | a !
; i } e
20
+3, x5 Numbers refer to (oo o orRaN AT FALURE

Sansyhvxry 19




L

EXPLANATION OF TERMS USED IN REPORT

'N' VALUE: AN INDICATOR OF SUBSOIL QUALITY.

IT 15 OWIAINED FROM THE STANDARD FENETRATION TEST (CSA 5TD. Al1%.1).

S¥T 'N' VALUE 15 THE NUMBER OF BLOWS

REQUIRED TO CAUSE A STAMDARD 2 INCH O.D. SPLIT-BARREL SAMFLER TO PENETRATE 12 INGHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER

WEIGHING 140 POUNDS,
FOR THE PENETRATLON ACHIEVED.

DYNAMIC CONE PENEIRATION TEST {CSA STD, AML9.3):
OK "A" SIZE DRILL RODS.
UNBISTURBED GROUND.

FALLING FREELY A DISIANCE OF 30 INCHES.

FOR PEKETRATIONS OF LESS THAN 17 INCHES "K' VALUES ARE INDICATED AS THE NUMBER OF BLOWS .
‘N' VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS K.

CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" 0.D. 60 CONE ANGLE) DRIVEN BY 350 PT~LB IMPACTS
THE RESISTANCE 7O CONE PENETRATION 15 MEASURED AS THE KUMBER OF BLOWS FOR EACE 12 INCH ADVANCE OF THE CONICAL POINT INTO ThE

SOIL.QUALITY: SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
CONSISTENCY: COHESIVE SOILS ARE DESCRIBED OR THE BASIE OF THEIR UNDEAINED SHEAR STRENGTH AS FPOLLOWS:
{ S5, wsE) G - 250 | 250 ~ 500 |500 - 1000 {1000 - 2000|2000 - 4000] > 4000
VERY SUFT |  SOFT Flix STIFF  {VEEY STIFF |  WAKD
DENSENESS: COHESIOKLESS SOILS ARE DESCRIBED ON THE BASIS OF SPT 'N' VALUES AS POLLOWS:
N (BLOW/FT] 0 - 3 5 - 10 10-30 | 30 -5 | > 50
VERY LOGSE |  LOOSE COMPALT DENSE _|VERY DENSE ]
KOCK QUALITY: ROCKS ARE DESCRIBED BY THEIK COMPOSITION AND STRUCTURAL FEATURES AND/DR STREKCTH.
RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING RUN.

HODIFIED RECOVERY:

ROCK QUALITY DESIGRATION (RQD), FOR MODIFIED RECOVERY,IS:

RQD (2) 0 - 25 25 ~ 50 50 - 75 75 - 90 | 90 - 100
VERY FUOF POOK FATk GOOC EXCELLENT
JOINTING AND BEDDING:
SPACING FAS PR VB 1t -3 3 - 10 = 10
JOINTING  |VERY CLOSE CLost  |MoD. CLOSE WIDE VERY WILE
BEDDIRG VERY THIN THIN MELIUM TRICK VEEY TEIVKE
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING FIELD SAMPLING
TRIAXIAL TESTS ARE DESCRIBED IR TERMS OF WHETHER S 8  SPLIT SPOON ©
THEY ARE CONSOLIDATED {C) OR KOT (U) WS WASH SAMPLE 8
ISOTROPICALLY (1) OR NOT (&) 5T SLOTTED TUBE SAMPLE
AND SHFARED DRAINED (D) OR UNDRAINEL (V) B 5 BLOCK SAMPLE k,
WITH PORE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS) C§ CHUNK SAMPLE k,
€6, CIU » CONSOLIDATED 1SOTROPIC UNDRAINED T W THINWALL OPEN N
TRIAXIAL WITH PORE PRESSURE MEASUREMENT TP THINWALL PISTON ?
UKLESS OTHERWISE SPECIFIFD 1N REPORT ALL TESTS 0 %  OSTERBERC SAMPLE i
AKE IK COMPRESSION FS FOIL SAMPLE w
: ROCK CORE B
FH T.W. ADVANCED HYDRAULICALLY
T H  T.W. ADVANCED MANUALLY N)”hq’wc
D¢
E.L
INDEX PROPERTIES STRENGTH PARAMETERS
y UNIT WEICHT OF SOIL (RULR DENSITY) & ANGLE OF SHEARINC RESISTANCE
Yo  UNIT WEIGHT OF WATER ¢ PEAX SLEAR STRIKCTH
A UNIT DRY WEIGHT OF SOIL (DRY DEWSITY) T RESIDUAL SEEAR STRENCTH
' UNIT WEIGHT OF SUBMERGED SOIL I COHESION INTERCEPY
Gg  SPECIFIC CRAVITY OF SOLIDE 7 93 ¢ NORMAL PRINCIPAL STRESSES
e VOIDS RATID M PORE WATER PRESSURE 8
e INITIAL YOIDS RATIO u, EXCESS u M
pax ¢ IN LOOSEST STATE T PORE PRESSURE RATIO :
€., ¢ IV DENSEST STATE 9, UNCONFINED COMPRESSIVE STRENGTE )
Cmox= ®
D BELATIVE DENSITY = 5 o p— ., UKDRAINED SHEAR STRENGTH K
u PORDSITY LINEAR STRAIN x
w WATER CONTERT Y SHEAR STRALN b
. LIQUID LIMIT v POISSON'S RATIO ¥y
w,  PLASTIC LIMIT 3 MODULUS OF ELASTICITY v
v, SHRINKAGE LIMIT ¢ MODULUS OF SHEAR DEFORMATION v
1, PLASTICITY INDEX = “i- ¥p k, MODULUS OF SUBGRADE REACTION %
. [
1, LIQUIDITY INDEX -.!'_l_ff..m #,n STABILITY COEFFICIENTS ¥
(-]
I,  CONSISTERCY INDEX = ;xr:m AR PORE FRESSURE COEFFICIERTS ¢
lp oil - ky
A, ACTIVIXY » Gryintol Fachon BOTE: EFFECTIVE STRESS PARAMETERS ARE v
) DENOTED BY USE OF APDSTROPHE v
Om  ORGANIC MATTER CONTENT ABOVE THE SYMBOL, THUS:
@' » EFFECTIVE ANGLE OF 0

s DEGREE OF SATURATION
50 {undistyrbad}

5 BENSITIVITY = 5, (remowiged |

SBEARING RESISTANCE;
U = FFFECTIVE NORMAL STRESS

5UM OF THOSE NATURALLY FRACTURED CORE FIECES, 4"+ IN LEWGTH EXPRESSED AS A PERCENT OF THE LEKGTH OF THE CORING RUN. THE

EARTH PRESSURE TERMS

COEFFICIENT OF FRICTION
ANCLE OF WALL FRICTION

COEFFICIENT OF EARTE PRESSURE AT REST
COEFFICIENT OF ACTIVE EARTE PRESSURE
COEFFICIENY OF PASSIVE EARTE PRESSURE
ANGLE OF INCLINATION OF SURCHARGE f g
SLOPE ANGLE~BACKFACE OF HAU..E‘:J
LB

BEARING CAPACITY FAUTORS

ANGLE OF SLOPE

DEPTH OF FOOTINC

FOOTING DIMENSIONS

HYDRAULIC TERMS

HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCEARGY

VELOCITY OF FLOW

HYDRAULIC GRADIENT

SEFPACE FORCE PER UNIT VOLUME
COEFFICIENT OF VISCOSITY
COEFFICIERT OF HYDRAULIC CONDUCTIVITY
k IK HORIZONTAL DIRECTION
kIN V'ﬂﬁ'lm DIRECTION
LOEFFICIENT OF VOLUME CHANGE
COEFFICIENT OF CONSCLIDATION
COMPRESSION INDEX
RECOMPRESSION INDEX

DRAIRAGE PAYH DISTANCE

TIME FACTOR

DEGREE OF CONSOLIDATION
OVERLONSOLIDATION RATIO (OCR)
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MINIETRY OF TRANJPORTATION AND COMMUNICATIONS, INTARIQ

480 480
£70 £70
BT CONE
100 50 | T
s €254 450
goe 4
Ay 450
42 B2, B <3P e ga0
< e X s
4310
520 A-A £20
4°7
2190 410
{
400 T 4060
1
0 — A B 717 o7 90
380 N 380
376 376
180 B-B 360
400
390
180
370
360

400 400
%0 T ; iv0
Y 5
380 5 2 I8¢
370 370
360 ETE 360
19 $20
420 426
— ¢ Huwy 403
4o t E7F TBNE 410
%CIE!V 5?
400 SR 400
390 390
380 — 380
170 J=1J b 376
£50
8/F CONE
0 59 o
L1405
':‘/.
4304
£20
£o
400

-, ¥
¥ 0 Yo o

& & 55
480 7 22 480
AR
.m? MISSISSAUGA RD ] £70
+ W ABUT
BRGS
50 —— PROPOSED GRADE £60
£50 \ | 450
\ 4 BER |1 . PiER 2 b piEr 3
£40 440
\ z
43¢ \ 430
L3
420 - £20
\ | 3
410 —= £10
[~
O
03 & + 400
} \/ © r————’l"'————«
9¢ 390
380 350
- 37
s0 0 “NOTE-
b1 3 . The boundaries betwsen soil strata hove been estobfished
60 E3 & 360 only ot Bore Hole locotions. Between Bore Holes rhe
IN o poundories tre ossumed From geslogice! evidence.
1_50 — = 150
: @ PROFILE HWY 403
SCALE
HOR 1060 50 O OO0 FT SOl STRATIGRAPHY LEGEND
VERT 26 10 O 20 FT
SAND & GRAVEL
57 58 TRACE OF SiT & CLAY
& ‘ Compack fo Dense
£10 410
: N
40 ‘ (DA o N f Rev 403 400 : HETEROGENEOUS MIXTURE OF
2 i o s R, 7 5 ] VAT T .
WEATHERED SHALE BMDE  [LMESTONE \L 1P CMYEVY Sli?, SAND & GRAVEL
Jo0-LAYERS #7110 8" THICK LALTERNATING WITH LAYERS OF 190 % {Glacio! Till}
[GLACIAL THE 516 24" THICK B Very SHIf to Hard
TEIERIATIR R 5oy TR
380 ki3]
- Weothered SHALE BEDROCK
370 370 "~ coond | INTERBEDDED WITH LIMESTONE
[ S
350 350
350 350 |
SECTIONS HOTE:
SCALE The complete foundation lvestigation e for this project may be
2G !{L G‘W_H_EO 124 erarningd ¥ the Enginseridg Maverals Office, Downsview.  Inforeation

comtained in this fle and poy supplementary files is soeciticatiy
exciuded i scoordance with the ponddmng of Sechun 102.2 of Form 105,

CONT No
WP No 157-75-03

ey
S

CREDIT RIVER
[3-3 sules Wast of Hwy 10}
BORE HOLE LOCATIONS & SO STRATA

i

BASE LIE

A

w0
<7 X
serw

YORYSS!

L civy

LEGEND

‘¢ Bore Hole

{;} Oynamic Cone Penetration Test {Cone}
@‘ Bore Hole & Cone ‘

o Blows/ft {Std Pen Test 350t fbs energyl
CONE Blows/Fr [60° Cone, IS0F) tos erergy]

;- Wi ot Hime of investigotion June 1978
Wi for BH¥ ¢ July 1976
WL For BH 51to 58 April 1980

No |Etevation| SO OFGINATES
¢ | 462.0 |1582814G | 950880
1 1 4628 {15828055 ] 950965
22 | 3915 lisazs2ss | 9stona
13 | 3909 115828192 | 951085
1 | 3937 iss28442 | 951219
15 | 31916 |15828380 | 981281
6 | 404.4 |15828584 | 951332
17 | 398.6 | 15828538 | 951378
18 | 389.7 | 15828492 | 951425
19 | 4048 | 15828632 | 951411
20 | 4027 | isszssrz | esiav2
21 | s4v.9 15828777 | 951 519
22 | a4t.1 | 15825732 § 951566
23 | 2407 | 1se2sess | 951614
24 | 4542 | 15828887 | 9sten
25 | 4514 [ 15828850 } 951678
26 | 4453 | 15828795 | 951716
51 389.7 | is828215 | 950986
521 a90.0 | 15828145 | 951023
53§ 391.0 | 15828306 | 951073
541 3907 | 1se28235 | 951140
55| 3924 1 1sszsdzc| 951192
s6 1 389t | 15828350 | 951254
57 | 4049 | 15828546 | 951305
s8 | 3905 | 15828482 95t386

REVISIONS

May/80IGP 1 Bore Holey 51 to 58 Added

R CESTRIPTON

Geocreas Mo ICMIZ- 134

bWt ws Prop 403




MINSTRY OF TRAMSPORTATION AND COMMUNICATIONS, ONTARIO PR.D.20S (Formeely OB.MT. 208 79.10)

;’, Hwy 453
£030 - { b 200
E/F CONE i
L3 50 * 4
9 e Tt »0
30 R Jsar L
Pr v AN Ty B ST e S S s
330 ajf 7 380
aro = ——370
360 C-¢C 380
: ¢'°
Jk Huwy ﬁ_&'?;
i 400
- A ‘N‘
L ey R 390
- >_:- - + ";,»‘ .
4L e a4l el S . Seh e - e ®L T T
SN RS A SRS KIS S e B NS Y 380
370 ] = 370
340 F F 350
&% &7 '
420 o 420
‘E Hey 4G3
" 410
£00

:
15

BSF COME
o LN

P 3
X TR 1 niea
SRS ATTERR G

0 aro
e |

%0 H—H 350

470 624 G2 28 470

460

B £§

LONE
50

Q5

W e gyt B

)
A

6(

SECTIONS

SOIL STRATIGRAPHY LEGEND : SCALE

PN

| AN NN
Weathered

W W 143 0FT

SAND & GRAVEL
TRACE OF SHT & CLAY
Compoct to Dense

HETEROGENEQUS MIXTURE OF
CLAYEY SiLT, SAND & GRAVEL
[Glocial THi}

Very Stiff to Hard

HOYE:
The complete foundation Investigstion fite for this ezt
examined at the Engmsaring Matenats Cirfice, Bowe

SHALE BEDROCK
INTERBEDDED WITH LIMESTONE

Comainged i Pes fhis and 2 surnigmentary files s g

fect may be
navigwe,  information

necfizaliy

exiuded i accordance waith thg condilions of Secton 1 of Form 100

CONT No
WP  No 157-75-03

CREDIT RIVER
{3.3 #ites West of Hwy 10}
SECTIONS & SO STRATIGRAPHY

SHEET

SEE DWG  24-222-2

KEY PLAN

LEGEND

‘% Bore Hole

‘@* Dynamic Cens Penstrotion Test [Conel
4 Bore Hole & Cone

W Bowsflt (Srd Pen Test 230%t ks erergy]
COME Blows/fr [60* Cone, 3507t s enargy}

;— WL o time of investigortion june 1978

No [ ELEVATION

“NOTE=

The boundories betwesn sod straic Fove been estabiiked
only vt Bore Hofe locations. Befwezen Sore Hofes ihe
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Mr., C.S. Grebski 1979 06 0S
Head, Central Section

Structural Office

2nd ¥loor, West Building

From: Soil Mechanics Section
Engineering Materials Office
Room 315, Central Building

Ret HBwy. 403, Credit River Crossing
W.P, 157-75~03, Site 24-222
District 6, Toronto

We have reviewed the Preliminary Bridge Plan Drawing 24-222-P2

which depicts a steel girder scheme as an alternative to the
prestressed concrete girder scheme shown garlier in Drawing
24-222-P1., PBoth schemes have the same footing arrangements.

As mentioned in our memorandum dated 79 01 16, an additional
investigation will be required because most of the footings
have been relocated some distance from our boring and the sub-
surface conditions are known to be guite variable across the
site, The fieldwork will commence this summer. The rasults,
together with our comments, will be submitted immediately to
the Structural Office for any naceesary modificatione in the
degign. '

- B. Ly
Senior Engineer

For: M. Devata
Supervising Engineer

BL/MD/gs

cc:  G.C.E. Burkhardt
Files /




Ontario

To:

Ministry of .. ..

Transportation and
Communications

Memorandum
Mr. M. Devata, From: Structural Office,
Supervising Engineer, West Building, Downsview.

Soil Mechanics Section,
Central Building, Downhsview.

Attention: Mr. V. RKorlu, Date: 79 01 18
Project Engineer.

Qur File Ref. 24-222 In Reply to

Subject:

Hwy. 403, Credit River Crossing,
W. P. 157-75-03, Site 24-222,
District 6.

This will acknowledge receipt of your memo regarding the above
subject.

The only item we do not agree with is in the last paragraph. As
we stated at the meeting, we will leave the 2:1 slope at the west
approach. There are two reasons for this. The reasoning for the

1 1/2:1 change is as you stated for erosion control. 1In our opinion

a 2:1 slope is better than 1 1/2:1 for erosion control. Also,

the preliminary plan has been approved by the Credit River
Conservation Authority and hence we do not wish to submit a second
plan with the indicated changes for their approval. Obtaining
approval for the existing plan required several office meetings
and a field meeting by G. Burkhardt.

If you feel strongly about this point please let us know and we
will meet with you again.

CsG/ct wwfwb. S. Grebski,
Head, Central Section.

¢.c. G. Burkhardt
W. Lin

,, 80& MW’ «@\\ 4
’?M"POM&‘%SRO“ o ;
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Mr. C.8. Grebski S0il Mechanics Section
Head, Central Section Engineering Materials Office
Structural Office Room 315, Central Building

2nd Floor, West Building
79 01 16

Re: Hwy. 403, Credit River Crossing
W.P, 157-75~03, 8ite 24-222
District 6, Toronto

We have reviewed the Preliminary Bridge Plan Drawing 24-222-P1
for the above mentioned structure and submit the following
comments .

According to vour drawing a new 6 span structure concept has
‘been proposed. This scheme suggests that the new footings
in some cases will be located 40 to B0 feet away from the
locations shown on our foundation investigation report.

The subsoil conditions at the Credit River Valley are quite
variable, The overburden has a thickness of up to 32 feet in

the tableland bordering the valley but it diminishes to 6 to

11 feet thick at the vallev floor. The predominant overburden

at this site generally consists of a glacial till. However,

in the valley floor, the Credit River has eroded this glacial till
~and also the upper portion of the weathered shale bedrock.

The eroded valley floor is covered with recent flood plain
deposits such as sand and gravel. :

Since the subsoil and bedrock conditions are quite variable
across the site, a meeting was held on 79 01 15 at the Boil:
Mechanics Section office to discuss the foundation reguirements
for the new 6 span structure scheme., This meeting was attended
by Messrs. C.8., Grebski, W. Lin, M, Devata and V. Korlu. It
was concluded that due to the size of the structure and loading
requirements for the foundations, an additional subsurface in-
vestigation will be necessary for the new scheme. This Section
will initiate necessary fieldwork during early summer of this
year and the results will be submitted immediately to the
Structural Office for necessary modifications of the footing

. elevations for the piers and pile lengths for the abutments.
It was also agreed that the final drawings will be issued o
after the submission of this new information. For preliminary
purposes the discussions and recommendations contained in our '

cont'd.iveese




foundation report can be used except for the abutment foundations,
. It is understood that the Structural Office will carry out a

cost analysis between the deep spread footings and pile

foundation alternatives at the east and west abutment supports.

In our opinion the west approach slope of the rock cut shounld

be 1%:1 with a mid-height berm rather than a continuous slo

of 2:1.

V. Koriu
Project Engineer

For: M. Devata
Supervising Engineer

VK/MD/gs

aor  G.CW.E. Burkhardt
M.R. Brnesaks
D.A. %ﬁgmmnala

Files
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FOUNDATION INVESTIGATION REPORT
for
Credit River Bridge
W.P. 802-93-01, Site 24~222

Hwy. 403, District 6, Toronto

NOTE: All measurements are in imperial units. The foundation
drawings (Contract Dwgs. No. 2 & 3) are in imperial
units. Imperial statiané cannot be directly converted to
metric stations. The surface conditions and contours
shown on the drawing may not reflect existing surface
conditions.

INTRODUCTION

This report contains the results of a foundation investigation
carried out at the site of the above mentioned project_during July
8, 1976 and during the periods of June 8 to 22, 1978, and April 16
to 18, 1980. The earliest investigation was done for feasibility
- purposes and consisted of one sampled borehole advanced by augering
and diamond drilling techniques to a depth of 30 feet below the
ground surface. In the 1978 investigation, a total of 16 sampled
boreholes were put down by means of an auger machine equipped with
hollow stem continuous flight augers and solid stem augers. The
borings ranged in depth from 19 to 46 feet below the ground
surface. In addition, bedrock was proven by obtaining BXL size
rock core. The 1980 investigation consisted of an additional 8
boreholes put down by means of hollow stem continuous flight augers
to depths of 20 to 30 feet below ground surface. Bedrock was
proven by obtaining BXL size rock core samples.

SIT D _GEOLOGY

The site is located about 1% miles south of Eglinton Avenue and
about 250 feet east of Mississauga Road in the City of Mississauga,
Regional Municipality of Peel.



At this site the Credit River is winding from north to south and
has eroded a valley which is about 1100 feet wide from crest to
crest and about 70 feet deep. The sides of the valley are found to
be as steep as 1%:1 with the steep faces being on the concave side
of the river. 1In certain locations subsoil strata and bedrock
formations are exposed on the sides of the valley. The tableland
on either side of the valley is relatively flat, being gently
sloping down towards the south.

Physiographically the site is situated in the border region of the
"Peel Plain" and the "South Slope". The predominant deposit in
this area is known to be a cohesive glacial till. The underlying
bedrock is a shale of the Dundas-Meaford formation.

SUBSURFACE CONDITIONS
General

The overburden has a thickness of up to 32 feet in the tableland
bordering the valley, but diminishes to 3 to 11 feet thick at the
valley floor. The overburden at this site generally consists of a
glacial till composed of clayey silt, some sand and gravel.
However, in the valley floor the Credit River has eroded the
glacial till and the upper portion of the bedrock and redeposited
a sand and gravel with trace of silt and clay. Across the site,
the overburden is underlain by shale bedrock.

Factual data on the subsoil conditions is shown on the Borehole
Record Sheets. The locations and elevations of the borings,
together with the estimated stratigraphical profile and sections,
are shown on Contract Drawing Nos. 2 and 3. A description of the
subsoil and bedrock conditions is given below.



Glacial 'Till

This deposit is encountered on the tableland on either side of the
valley and has a thickness of up to 32 feet. It is composed of a
heterogeneous mixture of clayey silt, sand and gravel.  Typical
grain size distribution curves of the material from this deposit
are shown in an envelope form on Figure 1. Geotechnical identity
indices of the glacial till as determined from laboratory testing
are summarized below.

Range

Natural Moisture Content (W) % 9 - 12
Liquid Limit (W) % 19 - 38
Plastic Limit (W) % 13 - 23

The results of the Atterberg Limit Testing are also plotted on the
Plasticity Chart, Figure 2, which indicate the glacial deposit is
cohesive with a low to medium plasticity (CL to CI zone).

The Standard Penetration Test /N’ values ranged from 10 blows to
over 100 blows per foot, generally increasing with dépth,"
indicating that the consistency of the glacial till varies from
stiff to hard, but generally hard.

Sand and Gravel, Trace of Clay and Silt

This flood plain deposit was encountered in the river valley. It
appears to be confined to areas below contour 392.0 and extends to
bedrock for a thickness of 3 to 11 feet. This deposit is alluvial
in origin and is composed of sand and gravel with a trace of clay
and silt. Typicai grain size distribution of the material in this
deposit is shown in an envelope form on Figure 3. However, in
certain locations the matric (material passing sieve #40) exhibits
slight plasticity. The Standard Penetration Test ‘N’ values
varying randomly from 13 to 53 blows per foot indicate that this
deposit has a compact to very dense relative density.



Bedrock (Shale Interbedded with Limestone)

Bedrock was encountered at elevation 437 on the west bank of the
valley, at elevation 378 to 398 in the valley floor, and at
elevation 420 to 425 on the east bank of the valley. Bedrock may
be described as shale interbedded with limestone. The shale is
soft to medium hard, somewhat fissile and weathered in the upper
portion. The depth of weathering was found to be one to two feet
on the west bank of the valley and up to 10 feet on the east bank
- of the valley. However, in the valley the weathered bedrock was up
to 8 to 15 feet thick. The recovery ratio is high, generally close
to 100%. However, the average RQD was found to be in the order of
30% to 50%, suggesting the shale is a poor quality rock.

Groundwater Conditions

The groundwater levels were observed by measuring in the open
boreholes during and immediately after the field investigation.
The grodhdwater levels were found to vary as high as elevation 454
(on the tableland) and as low as elevation 385 to elevation 390 (in
the valley floor), generally constituting a hydraulic gradient
towards the river. Since the water level in the Credit River was
at elevation 390, which was higher than some of the observed water
levels in the boreholes, it is believed that the water levels in
the boreholes probably were not stabilized during the period of
observations.

P. Payer, P. Eng.
Sr. Foundation Engineer

*QZ:Q ﬂz::;ua¢uwékLaﬂz

D. Dundas, P. Eng.
Chief Foundation Engineer
(Acting)
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Detein HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -S5Ol MECHANICS SECTION 8

OFFICE Repcpr ON SOIL EXPLORATION

WP 807-93- 0 RECORD OF BOREHOLE No 9 IMPERIAL
- - O
W P ke FoHA— e LOCATION Coords. N 15,828,140; E 950,880 ORIGINATED BY _V.K.
oisT 6 HWY 403 BOREHOLE TYPE H.S. Auger, NX Casing, BXL Rock ggrz imdl: COMPILED BY  V.K.
111 eg
DATUM GCeodetic DATE July 8, 1976 o CHECKED BY .
w JDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 85 | % |Riserance rior S N
- gg Y 20 s0 eo s TTor fowr o FONTME LAY S0 | Remarks
Q= w fd = ) ) h ) 1 Wp w W g &
ELEV RPN Fla| w | 2|88 | © |sHEAR STRENGTH —— = | GRAIN SIZE
BEPTH DESCRIPTIO 1Bl Z1E 8% 2 | o unconFingD ¢ FIELD VANE | . ¥ [DISTRIBUTION
g2 L | £V & [eocuck Triaxial x (aB vane |WATER CONTENT (%) (%)
462,00 Cround Level L_f Z1° & 10 20 30 GR A 51 cl
0.0 pdE
Heterogeneous (f‘ ; 460 S
Mixture of Clayey W fd {83 | 38 e 0 16 54 30
d |l
becastonsl Geaver | P{IZ LS8 [ 4T
(Glacisl Ti11) A A T ——
a4 | 88 (109 B A
Hard g 450 150
Brown 1|14 1 85 | 40
Grey }
d y 5 788 1Y N 220 52 26
N7
Pl 6 | 8§ 7%
457 440
437.5 i -
24.5 Sound Shale S
Tnterbedded With 7 gg,[‘ ;OOZ
431,71 Limestone e
30,31 End of Borehole

20

3 s,
¢7y %7 Nombers vofor to (e ) crpain AT FAILURE
10

'
Sensitivity



OFFICE REPORT ON SOIL EXPLORATION

Murigtey of
Teansporiaton ang

e ST LIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION G
RECORD OF BOREHOLE No 11 IMPEEIAL
WP 80Z2-93-0/
WP b v o LOCATION _* Coords. N 15,828,055; £ 950,965 ORIGINATED BY V.K.
pDIsT 6 Hwy 403 BOREHOLE TYPE __Solid.Auger, BX Casing and BXL Rock Core COMPILED 8Y _ G.EB.
DATUM __ Geodette patre __ Jume 22, 1978 ' CHECKED BY _::@:
w DYNAMIC CONE PENEI;RAHON
SOIL PROFILE SAMPLES E“Q 3 RESiSTANCE i asme TR wsos ‘_:% REMARKS
il —
5le " 861 % 20 40 60 BO 100 ‘::,'; “"\';J‘"’ lw zZ5 2
Wt L L 1 '
ELEV SCRIPTION Co -8 B %é & [sHEar STRENGTH o £ D?SR&‘I';U'%%%
DESCRIPT =l 2l ais a3
DEFTH =15 - | ¥ o T [ © UNCONFINED + FIELD VANE v, b4 v
i)z » gu g ® QUICK TRIAXIAL % LAB VANE WATER CONTENT [%) {%)
462.8 Cround Level h‘" g w 0 20 .30 GR %A $t CL
0.0 Heterogeneous » .,." 460
Mixture of Clayey -
511t With Sand bi/]ol L L S5 [ 10
and Some Gravel TS T o JU T— T 2345 2%
Browy.___| d 3
o F{EM R 3
(Glacial TIL1) M P& L ss | 11 450 @ 15 24 42 19
SeLff to Hard 4 585125
T e Ty
‘;: 1.1.55 | 83 440 O et 721 45 27
432,08 SibA—aa-t3iad 4"
. 25 Meathered . . .. .o 4
27.0 Sound RC 100%] -
Shale Interbedded 9 | sxLlne RUD = 46X
230,58 Witk Limestane ¢
31.3 Emd of Borehole

‘_3‘ w5 : Numbers refer to
Sensitivity

20
15 .45 {*A) STRAIN AT FAWLURE
1o '
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HIGHWAY ENGINEERING OIVISION - ENGINEERING MATERIALS OFFICE - 50OIL MECHANICS SECTION

10

WP 802-93-0)

RECORD OF BOREHOLE No

12

IMPEEIRL

WP el L} LOCATION Coords, W 15,828 256: E 951 024 DRIGINATED BY  V.K.
DIST 6 HWY 403 BOREMQLE TYPE Solid Auger, BX Casing, BXL Rock Core and %&ZHEW COMPILED BY G.P.
est ,ﬁ
DATUM Geodetic DATE June 21, 1978 CHECKED BY At
w DYNAMIC CONE PENETRATION
SOU PROFILE SAMPLES & | % | REReTiNeE Chlor S PV, =
4z e LlMH"c ot :‘;L:\U;U = (W) REMARKS
b w | 2O @ 20 40 60 8O 100 CanTENT LI zY
Ofe I g i h L L 1 Wp w w, | 3w &
ELEY . e !z 22| & [sHear sTRENGTH AR % | cramn sizE
SEFTH DESCRIPTION " % > g iODO % o unconmnED + BIELD VANE TR . y DISTRIBUTION
g z 5 | &Y & ]® OUICK TRIAXAL  x A8 VANE WATER CONTENT (%) (%)
391.5] Ground Level - ' i 19 20 30 GR 54 51 Cl
0.0 Sand and Gravel L 190
Trace of Clay N 158 158 XL \m.._*_-
and 8§11t 1‘ ] — e ] L 0 47 41 10 2
384. 0] Compact to Dense o R b ° 61 20 15 4
7.5
7.3 88 50
Weathered A AR IMET] 380
37600 e
15.0] Sound, Shale RC 11007 B
Interbedded With /,f 5 | BXL [rec RQD = 35%
21.3] Limestone
20.2] End of Borehole

*J, x3 . Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FALURE
10




OFFICE RepoRT ON SO EXPLORATION

Manystry ot

Transpotiaien ang
Cotnmuticatans B
S ° HIGHWAY ENGINEERING DIVISION -~ ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION 1
WP 802-93-0) RECORD OF BOREHOLE No 13 IMPERIAL
e ioaond LOCATION Covrds. N 15,828,192; E 951,085 ORIGINATED 8 _V.K.
o157 6 HwWY 403 BOREHWOLE TYPE __ Solid Auper, BX Casing, BXL Rock Core and Cone Test COMPILED 8Y __G.F
DATUM Geodetic DATE June 22, 1978 CHECKED B8Y @
H PROFILE SAMPLES o wo {DYNAMIC CONE PENETRATION
sOn Ly | F RESISTANCE PLOT > lwasnic HATUEAL ‘__E AEMARKS
qo bt LMt CONTENT LIMIT =
51w o | *8 2 I ) . I " w | &5 s
EEV | pescripTION & %‘ ¥ | 2|85 | O [sreArR STRENGTH AT S— E2 e szt
DEFTH wE1 21512381 % |ounconnnen  + FIELD vANE . y  |DISTRIBUTION
£12 5. %U 2 |e QUK TRIAXIAL X LAB VANE WATER CONTENT {%) {%]
390.9| Ground level s : & 10 20 30 GR 54 51 Cl
0.0] Sand and Gravel G 390
Trace of Clay R ‘\1‘ ‘
and Silt Y 55 126 d e 62 25 10 3
384,91 Compact - D h‘(\w
5.0 PRI TR + _ Pt i _
i A8 4 e W4 L &
’ % 380
Pyt 7,
376,1] Weathered
14. 8] Sound, “Shale
Interbedded With 5 | RC 1007 RQD = 44%
371.9! Limestone BXL [Rec

19.0} End of Borehole

‘_3. XS ; MNumbaers refer to

W0
Sensitivity 15 ;%-5 (%) STRAIN AT FALURE
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Meruntry af

74).‘\\r\cr|nlv0'\.vnd
Commuric inn, ¥
Detare ' HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -5O1L MECHANICS SECTION 12
RECORD OF BOREHOLE No 14 IMPERIAL
WP 80Z-93-0/
WP R LOCATION Coords, N 15,828,442; E 951,219 ORIGINATED BY  V.K.
DIST ___6 HWY 403 BOREHOLE TYPE Solid Auger, BX Casing and BXL Rock Core COMPILED BY ___G.P.
DATUM Geodetic DATE June 8, 1978 CHECKED BY
DYNAMIC COME PENETRATION
SOIL PROFILE SAMPLES | 5, :.;: RESISTANCE ~PLOT pasric NATURAL =
g Z o] riast MOISTYRE UBUD | o REMARKS
b w | 2O v 20 40 60 80 100 conTEm z=
9 o vl ;): z | 3 | i i Wp w Wy T &
ELEV eipT Slml @) 2|25 | § [sHEAR STRENGTH —_— = | oram size
DEPTH DESCRIPTION 151 2| $138| 5 |ounconeme v risto vane . .|y |OSTRIBUTION
é z 5 {'-'DU “i" ® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
393,7) Greund Level Am_ i w 10 20 30 GR S5A Si CL
0.0{ Sand and Gravel ety
Trace of Clay U b T 390 r 41 41 14 4
and Silt gk '.;'
Compact to Dense ;' TSR %3
e,
3822 pafi 158 L1 o 36 42 17 5
A Lot P (1
1.3 SSRGS | as0
RC | 50%
€ | Bxe| Rec RQD w 100%
Weath
373,2) Ferehered Rc | 397
7 RQD = 0%
0.5 Sound BCKL RE;
Shale Interbedded 8 | [aooz 370 RQD = 28%
With Limestone 1 RC 11007 RUD = 717
365.7 10 | RC {100% RQD = 717
28.0] End of Borehole
|
!
i
20

+3 %3 . Numbers refer 1o
Sensitivity

V5 -9-5 ["A) STRAIN AT FAILURE
¢
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Gnitarn HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION
WP 8o2-93-0/ RECORD OF BOREHOLE No 15 {MPERIAL
w p i LOCATION Coorda, N 15,828,380; E 951.281 ORIGINATED BY __V.K.
pisr 6 Hwy 403 SOREHOLE TYPE __Solid Auger, BX Casing and BXL Rock Core COMPILED  BY G. E;__‘
BATUM Geodetic e DATE June 8, 1978 CHECKED &Y E__'.._
DYNAMIC CONE PEMETRATION
SOIL PROFILE SAMPLES. | X :.;3 RESISTANCE PLOT NATURAL e
22| o Uap'€ monmer WPl =5 | REMARKS
= w | ZEQ | ¥ 20 40 40 80 00 CONTENT z = A
9 ﬁ o Q: z 1, Al )3 i 1 wp W W" D\H
ELEV glg| wi2|9g | 5 |SHEAR STRENGTH o Qo * | craw SIZE
i DESCRIPTION LS E L 21881 & o unconrmes  + piewo vane ATER rent | 7 |DSTRIEUTION
é z 3 | &Y | & |eouck TRIAXAL  x LAB VANE w. CONTENT {%) (%}
391.6! Ground Level - : i 10 20 30 GR SA $1 CL
0.0} Sand and Gravel o E
Trace of Clay .8, : 390
and Sile ?:.7 ss 19 4 [ —— 48 27 19 6
Compact to Dense '.“_;_? 4085 44 oyl 43 36 16 7
. 58 1. .56
379.6 ' 180
12.0 SR 4 25 15 49 11
a7.8) eathered AN
15.8{ Sound RC (100%
Shale Interbedded RQOD = 252
370.9| With Limestone BXL| Rec @
20,7} End of Borehole

+3, x5 ; Numbers refer 1o
Sensitivity’

20 '
15 -5 {*) STRAIN AT FAILURE
0
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Mustey of

THand gt atiyn anet
Commin atnn.
Prtar ’ HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION 14
WP 802-932-0/ RECORD OF BOREHOLE No 16 IMPEEIAL
o - LOCATION Coords. N 15,828,584; E 951,332 ORIGINATED BY V.K.
DIsT 6 HWY 403 BOREMOLE TYPE Solid Auger, BX Casing, BXL Rock Core & Cone Test COMPILED BY _G.2,
DATUM Genderic DATE June 12, 1978  CHECKED BY T
W |DYNAMIC CONE PENETRATION
501t PROFILE SAMPLES E“‘ Z | resistance pror S P =
€5 e Mt MmOLsTURL ‘m‘:v EO REMARKS
= 20} @ 20 40 80 80 100 ‘ comTent L zY
vy = &
Ole e z L L A . i Wp w w, | Dw
ELEV - alB| w2188 O |SHEAR STRENGTH R 2 | cran SIZE
DERTH DESCRIPTION 13121 $ 28] 5 lounconrnes  + Fiew vane . . y |DISTRIBUTION
g z y | BY ?j e QUICK TRIAXIAL  x 1aB vane | WATER CONTENT (%) (%)
4044 Ground Level e . s 19 20 30 GR SA 51 CL
0.0 Heterogeneous {.
Mixture of Clavyey 1 ]
511t, Sand and 4, 188 | 44 400 s
Gravel did rsson 4t el L o 13 24 4419
{clactal T111) A el g
193.4 Hard 4 L
11.0 f =Tt S'L;' o
i veumm o i 914 Vo A 390
Weathered BSSTEI0L] 3"
L3 Ty LWV Wi "
ree] e
26.0 Sound, Shale RC |100%
374.4| forerbedded Witk 1 8! BxL [Ree RQD = 407
30.0{ End of Borehole

+3, %3 : Numbers refar to
Sen:ilivn!y

20
150-5 (%) STRAIN AT FAILURE
10




OFFICE REport ON SO EXPLORATION

Mimtry ot
Transporiatan ann

Commumg ahpns )
el HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION 15
WP 802-93-01 RECORD OF BOREHOLE No 17 IMPERIAL
W P e LOCATION __ Coords. N 15,828,538; E 951,378 ORIGINATED BY V.XK.
pisT .8 Hwy __ 403 BOREHOLE TYPE __ Solid Auger, BX Casing, BXL Rock Core & Come Test comenen gy G.P.
DATUM Geodetic DATE June 13, 1978 CHECKED BY ‘
SO PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
R RESISTANCE PLOT > lesnc NATORM  auin x REMARKS
do H LimiT CONTENT LMY e A1)
b w | 29 20 40 80 80 100 z=
9 3‘_, i - = 1 ) 1 H Il Wp W W~ oy W &
ELEV OESCRIPTION |9 w2185 & |SHEAR STRENGTH TP Z | craiN $1zE
EPTH ’ B E 1 E 85| g |ounconrmen e mmovaNe| o oo |y [PISTRIBUTION
iz 5 [E0 ] & |eouck reanar x Lan vane ATER CONTENT (%) {%)
398, 6| Cround Level z - i 0 20 30 GR SA 1 €L
0.0{ Hetsrogeneous a°
Mixeure of Clayey g
5iit, Sand and o A s 1158 .112 o .
Cravel . .
(Clacial T1i11) el f2 88123 250 % 0 | pemeft 0 966 25
388,61 Stiff to Hard Ll = .
3188 165 R—
10.0 I "
ity ¢
“ oviere ol
Weathered . ) 180
5 i v v e 4 v R A
378280 e e
24.0] Sound, Shale 2 R
Interbedded With 7 B;L 1::;: ROD = 551
369.6! Limestone € 370 - -
29.0] End of Borehole

+3, x5 . Numbers refer to

W1
Swnsitivity 1545 (*4) STRAIN AT FAILURE

10
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HIGHWAY ENGINEERING DIVISION = ENGINEERING MATERIALS OFFICE «SOHL MECHAMNICS SECTION

16

WP 802-92 .01
WP i SmG3.

RECORD OF BOREHOLE No 18

LOCATION __Coords. N 15,828,492; E 951,425

IMPEEIAL

ORIGINATED BY V.K.

,3' x5 . Numbars refer to
Sensitivity

V5 -5 [%) STRAIN AT FAHURE
[e]

DIST _ 6 HWY ___ 403 BOREMOLE TYPE Solid Auger, BX Casing, BXL Rock Core and Cone COMPILED BY _G,P
Test
DATUM Geodetic DATE June 12, 1978 CHECKED BY (%
SOIL PROFILE SAMPLES | & Y| Resis g OpE PENETRATION watun =
- ‘é’ =3 ESISTANCE PLO PLASTIC  morruse vaun ], X REMARK
P 4 LT CONFENT  LtMIT ] 5
- w | 2O ¥ 20 40 40 80 100 z= Py
Ol e i} = - 1 L ) ) i Wp W w, | Bw
ELEV . Elel w2125 O.|sHEAR STRENGTH AP\ Z | GRAIN SIZE
DEPTH DESCRIPTION SN 8% S |o unconmnen + PIELD VANEL oo con . y (DISTRIBUTION
2lz 5 | &Y Z e quick Trianal  x an vane |WATE TENT (%) (%)
o =]
389. 7. Ground Level o : @ 1020 30 GR SA 51 (i
0.0| Sand and Gravel n‘ - \.
Trace of Silt e
1185 |25 ]
43.2 and Clay, Compact ";" i ° 66 2110 3
2 22 TEs i PR N 10 10 55 25
" st 51 180
Weathered . RC 1751 RQD = 51%
N BXL {Rec -
15.0] Sound, Shale RC |100%
Interbedded With 5 ROD = 48%
369.7! Limestone BXL |Rec 370 .
20.0| End of Barehole
20
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

17

WP Soz-93-0/ RECORD OF BOREHOLE No 19 /MPERIAL
W p _ iSSuis o3 LOCATION ___Coords. N 15,828,632: E 951,411 ORIGINATED BY Y.X
pisr___ 6 Hwy 403 BOREMOLE TYPE Solid Auger, BX Casing, BXL Rock Core & Cone Test  COMPILED BY _G.P.
DATUM Geodetic pATE June 14, 14978 CHECKED 8Y
OYNAMIC CONE PENETRATIO
501 PROFILE SAMPLES &) | % |oecistance mior aTion NATURAL -
=% b ?.M PASTIE  yoperune UGu ] o E REMARKS
- - éo o 20 40 80 80 100 Lt CONTENF  LiMIT EQ
9 a“ g QE‘ > 1 ] i I I} Wp W _wl W -4
ELEV DESCRIPTION iyl w!l2(25| & [sHEAR STRENGTH O A 2 | GRAIN SIZE
DEFTH CRI AE 2| $(36] 5 |ounconanes 4 miE vane | ¥ [osTRIBUTION
g1z » [EV | & |eouck TRAXAL  x Lab VANE WATER CONTENT {%) {%}
406,81 Ground Level id ' L 0 20 30 GR 5A 51 CL
0.0 &Igterogm%ouu ;f‘:"
. xture of Claye Bl v
$ilt, Sand and | | rfrTFSsaoog 5 i ° 32 36 27 7
Gravel A 400 A e oy
(Glacial Till) or-4188 131
194, 3| Herd a8 o yd 5 el 16 32 34 18
19.5 . e 91 5*:&
‘ st o | 390
Weathered
L3848 o e e e
0.0 ?mmdé ggaéew
nterbedded With RC {100% -
1792 Limestone 4 6 BXL! Rec 380 RQD = 68%
25.6] gnd of Borehole

+3, x5 - Numbars refer 1o
Sensitivity

20
1595 (%) STRAIN AT FAIURE
0
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~50IL MECHANICS SECTION

18

WP Boz-93-01

RECORD OF BOREHOLE No 20

IMPEEIAL

W P i3 LOCATION Coords., N 15,828,572; E 951,472 ORIGINATED BY _V.K.
DI5ST 6 Hwy __403 BOREHOLE TYPE _Solid Auger, NX Casing, BXL Rock Core & Cone Test COMPILED BY _G.P
DATUM Ceodetic DATE June 13, 1978 CHECKED BY @
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1w, | 4 |resistance pioT masnie  NATURAL 5
z MOISTURE  LOUD | REMARKS
< e Lt CONTENT LM =
[ w | 2O 20 40 60 80 100 zZ= Y
9 m g 0,_": = 1 J L 1 Wp W W‘ )
TlH w2 51 & |sHEAR STRENGTH eenee G Z | GRAIN 5IZE
ELEY DESCRIPTION 2l 2182 &8
DEPTH 15|l 713|138 5 [ounconmmen + FIELD VANE| oo e ONTENT (% y |DISTRIBUTION
é “ 2 |5 g | ook rriaxiat x uap vane W {%) (W]
402.7] Croung Level - : © to 20 30 GR SA St CL
0.0! Heterogeneous )
Mixture of Clayey ol 400 ™
$11t, Sand and P es 24 T of A 40 38 16 6
» _ . R L
Gravel e LArTssTion ] 5 106/5"
(¢lacial TiL1) a4
Very Stiff to Hard fiY e E 6“-4— 9 ¢ 27 12 41 20
322? e ey e #1178 [ 390
’ A 4, 8 VAN A
Weathered
-t l'_mt 5"
380
3777 e e
25.0{ Sound, Shale
Interbedded With 7 RC 11002
372.5! limestone BXL {Rec RQD = 717
30.2| End of Borehole

+3, %7 ; Numbers refer to
Sansitivity

20

10

15 -5 (%) STRAIN AT FAILURE
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Mimgiy ot
franapinriahon ynt

Camemmie alinn
Snane T L GHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION 19
WP 802-93-0/ RECORD OF BOREHOLE No 21 IMPERIAL
WP BPaihaid LOCATION _ Coords, N 15,828,777; E 951,519 ORIGINATED 8Y _Y.K.
DIsT b HWY 403 BOREHOLE TYPE _Solid Auger, NX Casing, BXL Rock Core & Cone Test = COMPILED BY G. B,
DATUM Geodetic oaTE _ June 19, 1978 CHECKED BY /
SOIL PROFILE SAMPLES | & | % | BGeTAneE o o NaTtAL =
25| ¥ Pashic moisime LGUB L REMARKS
- w | 2O @ 20 40 sC B0 100 CONTENT Z = Iy
9 m g D: z 1 ] 1 i i Wp w W‘ ;g
ELEV DESCRIPTION z g w Z|23| 8 SHEAR STRENGTH ' R . GRTA(N 5128
DEFTH 13| Z 1 F 1R8] 5 {ounconmned 4 piED vane . y |DISTRIBUTION
g 2 5 g\-’ ‘E o QUICK TRIAXIAL  x 1AB vang | WATER CONTENT{%) (%)
441,90 cround Level o " i 10 20 30 GR SA 51 CL
0.0{ Heterogeneous f‘;," 440 >
Mixture of Clayey _f T 1 =5e | 28 [ - 4 19 49 28
$41t, Sand and 1
Gravel o] 2185 1] 4“
(Glaeial Ti11) Ay — 1253
"t A 388 BT S - 12 28 40 20
Very Stiff to Hard 8 430
-~ el a 85 16
REg
4249 . e
423.4] Weathered ~— =~ ST 5
18.5 galﬁa{gg;%ewuh
nterpedde:
419.4| Limestone | B¥r fade 420 RQD = 0%
22,5| End of Borehole '

*

3

x5 ; Numbers refar 1o
Sensitivity

20
1545 {%) STRAIN AT FANLURE
10
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HIGHWAY ENGINEERING DIVISION - ENGINEERING

20

MATERIALS OFFICE - SOIL MECHANICS SECTION

wWF &o0z-93-. 0/

RECORD OF BOREHOLE No 22

IMPERIAL

+3, %% . Numbars refer to
Sansitivity

15 45 (%) STRAIN AT FAIRURE
10

W P _ S el LOTATION Coords, N 15,828,732; E 951,566 QRIGINATED BY _ Vk.
DIsT ___6 HwY 403 BOREHOLE TYPE Solid Auger, BX Casing, BX! Rock Core & Cone Test  COMPILED BY 4]
DATUM Geodetic DATE June 16, 1978 CHECKED BY __..
3 o w DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLE 5‘;’3’ 3 RESISTANCE FLOT >---—-,_« PLASTIC :g‘gm! QU ..,E REMARKS
" $85| 3 20 40 60 80 0p |V cowtent umrg o O
Ol o o = > \ h ! 1 i Wp W W, :,séa &
ELEV lel 2] 2|90 & |sHEAR STRENGTH — o GRAIN 5tZE
BETH DESCRIPTION ~1E| =] g 8% ' | © UNCONFINED * FIED VANE[ o contentinll 7 DISTRI?UTION
21z o 5\—’ é ® QUICK TRIAXIAL  x LAB VANE - (%1
441,10 Cround. level. % . bl 10 P 30 GR SA 51 CL
0.0{ Heterogeneous s 440
Mixture of Clayey i
511t, Sand and R tlss 1 37
CGravel ’
(Glacial T111) b 21 88 113 =} 23 16 41 20
Hard ar .\.%
13 ss 16 430 — |
i R 0 td 0 28 52 20
s 'i .-y FW.Y. Wi 1"
Boulders 4
422.1 ‘ Ao
s o v 1 0 ] 4]
19.0 420
Weathered
[ 416.4) . o
24,7} Sound, Shala 1003
Interbedded With o A RQD = 592
411,11 Limestone
310.0} End of Borehole
1
i
i
|
i
|
]
E
20




OFFICE REPGRT ON SOIL EXPLORATION

tidpottaton ang
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Carnmumacationy
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HIGHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

21

WP BoZ2-93-0/

RECORD OF BOREHOLE No 23

IMPEEIAL

W PSPl LOCATION _Coords, N 15,828,688; E 951,614 ORIGINATED BY _V.K,
DisT . 6 HWY 403 BOREMOLE TYPE Solid Auger, BX Casing, BXL Rock Core and Cone Test COMPHED BY .
DATUM Geodetic DATE June 16, 1978 CHECKED &Y N
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES. | 8., | 2 |Resistance pioT RS B .
£5| ¥ nase mowtare WGP b | REMARKS
- w1 20| & 20 40 0 80 100 z= &
9 o w ﬂ': o A 1 L L L Wp - W Wi 3;
ELEV BESCRIPTIO i@ w2 zb?_: O [SHEAR STRENGTH e O D%RT?»’; ?:éil
amtE b IPTION 2l 51 al5 = U
DEPTH =5 -] = G| 5 |°o UNCONFINED + FIELD VANE Y y
gz 5 gu Z e ouck Triaxat  x Lab vane | WATER C‘;’:TEV;T(/-) (%)
= Z w 0
540, fround Level o i 10 GR $A §1 CL
0.0 getarngeniugg " il 440 i
{xture ¢ ayey 1.4
Siit, Sand and o 11765 1 33 \\ o 15 18 46 21
Gravel 421
. (Glacial T111) -2 58 LA8 el
Bard L3l ss 42 30 -~ 0 et 6 30 47 17
.x.
s T F
N R T
LI
£ ‘
42,2 A RTSS IOg 4"
19.5 420
Weathered
4157
25.01 Sound, Shale RC {100%
Interbedded With 7 RQD = 417
410,53 Limestoce BXL [Rec
30.2| End of Borehole

+3, x5 : Numbers rafar to
Sensitivity

20
15.6-5 (%) STRAIN AT PAILURE
10




CHFICE Repger ON SOIL EXPLORATION
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

22

WP 8oz~93-01

RECORD OF BOREHOLE No 24

IMPEEIAL

WP el . LOCATION Coords. N 15,828,.887: ¥ 951,622 ORIGHNATED By _ V. K.
DIST __ 6 Hwy_ 403 BOREHOLE TYPE _ Solid Auger, BX Casing, BXL Rock Core & Cone Test COMPILED BY G.B.
DATUM Geodetic DATE June 21, 1978 CHECKED BY EE
‘ w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | % | ANt rlor e
4 v Ly MDISYU.S Limiy :O REMARKS
- - | ZQ | @ 20 40 60 80 100 CONTEN z=
Q1w W = = ) J I i 1 Wp W W, 5w &
ELEV Elal w| 2198 ] & [sHEar STRENGTH R S Z | GRAIN SIZE
BEPTH DESCRIPTION NELE S |881 5 |ounconmmen o et uane ArER conTenT (| 7 |PISTRIBUTION
é Fa 5 |5V G | ® QUCK TRIAXIAL  x LAB VANE w. CONTENT (%) (%}
454.2] Ground Level n : o 1020 30 GR 5A 51 CL
0.0| Heterogeneous iE
Mixture of Clayey .
$i1t, Sand and . 55 | 26 450 \\ ok . 11 19 39 31
Gravel B>
(Glacial T{11) Z 2188 132 \_m__hm
Y alss |4k O b 3 24 53 20
i e
P2 TN 05
-1 "‘" 440
14 5185 33
Very Stiff to Harxd 1
4 8155 1 28
Aal 3 -
LY 430
R AN R T of  hedu 10 31 50 19
= “I/
A
422,2 914 4. 8.1 85 25
32,0
Weathered alca PN 420
b § kil L A1TT 6
A5, o e
39.0| Sound, Shale
Tnterbedded With 10 | RC 1007 RQD = 43%
A0 2 ) tresrone 5 BYL Ree
44.0! End of Borehole
+3 %3, Numbers rafer to 20

Sensihivity

10

1545 (%) STRAIN AT FAILURE



OFFICE RepGRT ON SOIL EXPLORATION
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOH MECHANICS SECTION

23

WP 80z-93 -0/

RECORD OF BOREHOLE No 25

/IMPEERIAL

W p bR Locanon _ Coords. N 15,828,850; E 951,676 ORIGINATED BY V.K.
DIST 6 HWY 403 BOREHOLE TYPE _Solid Auger, NX Casing, BXL Rock Core & Cone Test compilgp By  G.B
DATUM Geodetic DATE June 19, 1978 CHECKED BY !E;;
OYNAMIC CONE PENETRATIO
SO1L PROFILE SAMPLES | &, | 2 DS TANCE CPloT arTRATION . — &
> o LASTIC  pensryrs  LIGUID o REMARKS
- ’5.0 A 20 40 50 80 100 LIMIT CONTENT LiMtT 29
9 o w ﬂE z i L L i Fl Wp W Wl DW &
ELEV it i | 2|25 O [SHEAR STRENGTH D — 2 | orain si2E
DEPTH DESCRIFTION 1ELZ ]S 1RE ] S |ounconmnes  « FiEw vane warer content (%)l 7 DISTRIBUTION
. é‘ﬁ z y | &Y & |e ouck TRIAXIAL  x 1AB VANE +) {%)
451.4] Ground Level 4 : © 10 20 30 GR SA S1 CL
0.0} Heterogeneous m’. 450
Mizture of Ulayey A [
$1le, Sand and el 851,33
Gravel Aol
{Glaeinl TilD) LT Ss.[ 36 ° 11 20 48 21
ST 90 105/6"
b -¥- 440
Hard 0 N ) b d—
Sl4 5155 135
-/ £ 85,158, 430 ol ot B 32 42 18
ep
A T TS T80
419.4 SN o L ) .
32.0
— g 7Y
Weathared
a6 M 4 ‘1o
41.0{ Sound, Shale
Interbedded With RC 100X ROD =
405,21 Limestone i 111 BXL [Rec Q 632
46.2] Ead of Borehole

+3, x5 ; Numbars refer 1o
Sensitivity

20
15 4-5 ["%) STRAIN AT FAILURE
10




OFFICE agporT ON SOIL EXPLORATION

Merstry ot
Tramgarlaton arg
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HIGHWAY ENGINEERING ODIVISION -ENGINEERING MATERIALS OFFICE - 5011 MECHANICS SECTION

24

WP 802-93.0/

RECORD OF BOREHOLE No 26

IMPEEIRL

w P B e LOCATION Coords. N 15,828,795; E 951,716 ORIGINATED BY V.K._wm
DIsT 6 HwY 403 BOREMOLE TYPE Solid Auger, NX Caging, BXL Rock Core and %one . COMPILED gy _ G.P.
est
DATUM Ceodetic DATE June 20, 1978 CHECKED 8Y
ETRATION
SOIL PROFILE saMPLES | & o et T Natura =
R7 | § e P nare woste el =B | REMARKS
- w | 201 @ 20 40 60 8O 100 z:z 2
O e o =l Z L h S VN Wp w wo| 5y
ELEv ajgtw ] 2128 ] & [sHEAR STRENGTH RN S— GRAIN SIZE
DESCRIPTION =l >l g {52 = DISTRIBUTION
DEFTH =131~ 1>|36]| ¥ © UNCONFINED + FIELD VANE oo content (| Y oy
o | Z 5 %U & ® QUICK TRIAXIAL X LAB VANE
=
L4653 Cround Level "’_ - w 1 20 30 GR 54 51 CL
0.0} Heterogeneous e
Mixture of Clayey L
$11t, Sand and P 1.85 |23 440 L o ¢
Gravel el -
(Glacial Till) o 24551 22 X \m
b I
bl 3] ss | 43 — o
LA 11p/6
o gl Rs L3l
Very Stiff to Hard 1, 430
17 2 | S8 T " 9 34 4% 15
ol A 5}
6185 {25
422,31
23.0
Weathered ’ T 6 420
| 4153 o e
30.0! Sound, Shale
Tnterbedded With % a| RC |L002 RQD = 45%
410.3] Limestone % BXL [Rec
35.0{ End of Borehole

«3 x5 . Numbers refer 1o
Sentitivity

0

20
1545 (") STRAIN AT FAILURE




OFFICE R£pORT ON SCIL EXPLORATION

Mersiry ot -
@ Transpariahion gng
Commumecations *

Ontano

25

WP 8o0zZ2-93-.01

RECORD OF BOREHOLE No S1

Co-ords. N 15 828 215; E 950 966

IMPERIA L

ORIGINATED gy 11 & CF

WP Tl LOCATION
oIsT 5 HwWY 403 BOREHOLE TYPE  Hollow Stem Auger, BYL Rock Core COMPILED BY _G.E.
DATUM Geodetic DATE April 17, 1980 CHECKED BY
DYNAMIC CONE PENETRATION
50IL PROFILE SAMPLES | & 1 4 | Oy waToRkL e
= =< PASTIC  woisrume LOUl | L X REMARKS
- w361 4 20 60 80 100 |V comnrmwr umT} 50O
9= 812E] 2 A e wp W wo| 5% &
ELEV - Sl w| 298] G |SHEAR STRENGTH RS — | craN sizE
DEPTH DESCRIPTION 1olZ21 215138 & |ounconmmm o+ Fino vane WATER CONTENT (] 7 |OSTRIBUTION
g 2 5 | &Y G |® QUICK TRIAXIAL  x LAB VANE 6 3o 30( ) (%)
389.7! Ground Level v - y w GR SA 51 €L
0.0 Sand & = -
,;gg:; Trace of Silt o TRARPE
Weathered Shale ge—trrad o
382.7 — s v
N it Fe1-t004 6"
s d Shal h RC | REG 380
oun & witi
Limegtone Layers BXL {20% RQD 0%
ﬁg‘é ﬁ‘é RQD 70%
% 677 RQD 25%
368.9 a4 | TS 370 RQD 75%
«U.B] End of Borehole

+3, x5 . Numbars refer to

Senammy

20
1505 (%) STRAIN AT FAILURE
0




OFFICE REPORT ON SO EXPLORATION

Munigtty ot
Tranaportanon sed
Commumecntiony

Ontara

26

WP 8072-93-0/

RECORD OF BOREHOLE No 52

IMPEEIAL

v

Sensitivity

15.9-5 (") STRAIN AT FAILURE
10

WP e Dty LOCATION _Co~ords N_15 828 145; F 951 023 ORIGINATED BY MY & GP
pIST__6 Hwy__ 403 BOREHOLE TYPE _Hollow Stem Auger, BXL Rock Core COMPILED BY _GP
DATUM Geodetic DATE April 18, 1980 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 2 liesisrance plot NatURAL L
221 3 TASTIC moustuke  tlave :5 REMARKS
v w 20| ¥ 20 40 50 80 100 conteny LT 3 Y &
9 o w — - A 1 i 1 i wp w W\. =5
ELEV Ela| w| 2128| & [sHEAR STRENGTH R A % | GRAIN SIZE
R DESCRIPTION CHELZ 02321 % o UNCONFINED  + FIELD vane ) DISTRIBUTION
%12 29 % WATER CONTENT (%) ¥ .
sz 3 | &Y ] & |equek TRiacial  x LaB vANE 10 20 a0 %}
390.0 Ground Level i - w GR 54 51 (L
0.0 »
Glacial TILL 4
33;‘.8 Hard Tt s” *!'
- Weathered Shale et o
1383.04 o — 3 tee lLontlon
7-0 . EndA Wowd
L: 0% 1= T .20 o PR 180
e e
Sound Shale with o | FC R
Limestone Layers =) BXL { 702 RQD 35%
w1 7 TRC EC RQU—30U%
4 i REC RO TOUL
RC REC
RQD 48%
9 24
366.0 BXL O
24.07 kEnd of Borehole
o3 5 . Numbers refer to 20




CFFICE REpORT ON SOIL EXPLORATION

Minintey ot
@ Transportation snd
Communicatons

Oerns

27

WP 80z-93.0/

RECORD OF BOREHOLE No 53

IMPERIAL

w P e e e = ] LOCATION _Co-ords. N 15 B28 306; F 951 073 ORIGINATED BY MM_5.GE
pIsT 6 HWY 403 BOREHGILE TYPE Hollow Stem Auger, BXL Rock Core COMPILED B8Y _G.P.
DATUM Gepdetic DATE April 17, 1980 CHECKED 8Y
DYNAMIC CONE PENETRATION
S50IL PROFILE SAMPLES gm ‘é" RESISTANCE  PLOT pasric NATRA ,,:E
z U MossTore LIS | e te REMARKS
= w |36 % 20 40 ep 80 100 |7 cownresr u z
| of= = R VOOV TS A wp W ow | 5@ 5
ELEV DESCRIPTIO @] wi 21258] & [SHEAR STRENGTH e e 2 | GrAIN szt
BEPTH N w131 Z | 3138 % [ounconmme  « mew vane rer content | ¥ [PSTRIBUTION
g1z L | 8Y D | QUICK TRIAKIAL  x LAB VANE WATER CONTENT {%) (%}
391,01 Ground Level % - - w 1020 30 GR 5A S5t CL
0.0 5 e = =
Sand and Gravel . 390
Trace of 811t and L. -3 T 50 26 20 4
1840 Clay Compact \
70 ¢lacial Till b 5131 14 &
380. § Hard
10. §
377.% Weathered Shale 380
13.5 T o=
Sound Shale with RQD ~ 10%
Limestone Layers
370 RGD = 80%
367.5
2%, 5] End of Borehole

+3, x5 . Numbers refer to
Sensiinity

20
15 45 (%) STRAIN AT FAILURE
10



OFFICE REpORT ON SCOI EXPLORATION

Minuatey of
Yeansportaton and
Communeations

Ontanc

28

WP 80Z~93-01

RECORD OF BOREHOLE No 54

IMFPEEIQL

WP G LOCATION _Co-ords, N_15 828 235: £ 951 140 ORIGINATED BY MM & GP
DIST 6 HWY 403 BOREHOLE Typg __ Hollow Stem Auger, BXL Rock Core COMPILED BY G.P.
DATUM Geodetic DATE April 17, 1980 CHECKED BY
W | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | W [BINAMC O . =
-y =€ PLASTIC  goisTure Moue | . T REMARKS
- 'g’o by 20 40 60 80 100 LMY CONTEMT Limtt EQ
9 o :ﬁ — - H i 1 L L Wp W W, =y &
ELEV ¥l w| 21881 & [sHEar sTRENGTH D C— 2 | craiN s1ZE
DEPTH DESCRIPTION Bl 2|3 8% % |o unconrnep * FIELD VANEL L e CONTENT (% y [DISTRIBUTION
g1z 5 €Y & | ouck rRaxial  x Las vane ) %)
390.7] Ground Level A : i 1020 30 GR 5A 51 CL
T K 39
Sand and Gravel -
Trace of S$ilt and 5SS | 2] ‘,' o jr=
Clay 55120
182.7 Compact - .
A
8.0 "
Weathered Shale 2R _{ITIUTS & 380
1 376,20 e e S9—110 2
14,5
Sound Shale with RC [REC
170, 7| Liwestone Layers BXL 1407 RQD 252
20707 End of Borechole

o3 5. Numbes refer to
Santit

20

v - 1545 ["A) STRAIN AT FAILURE
10




OFFICE Rgporf ON SOt EXPLORATION

Mynsgary of
@ Tranpporiation s
Communcations

Ortaro

29

WP 802+ 93.0y

RECORD OF BOREHOLE No 55

IMPEEIRL

W P ... ety iy LOCATION . Co-ords. N 15 828 420: E 95) 192 ORIGINATED BY _M.M.
pIstT .8 HWY 403 BOREMOLE TYpe Hollow Stem Auger & BXL Rock Core COMPILED BY _ G.P.
DATUM Geodetic DATE April 16, 1980 CHECKED BY
o w ] OYNAMIC CONE PENETRATION : -
SOIL PROFILE SAMPLES | & o | 3 |weitanc or e 1508 oo % | pemans
o w |26 » 20 40 60 80 100 ‘::I" “"\’x"" ‘w Zs s
o 44 i I L p h
ELey Sla w2 %§ & [SHEAR STRENGTH e 3 o?sﬁ'%‘r';uﬂéfu
DESCRIPTION ¥l = 1215 =
DEPTH =131 2] > &1 % o unconrneo + FIELD VANE N y 8
2|z " 881 £ |oauoc rrana x tap vane |WATER CONTENT (%) 1)
492.4]  Ground Leve& v - w GR SA 51 CL
0-0 cand and Gravel .
an av 4
TM £ s:nEs ¢l 7 Vo S e 0
race o ay .
c ¢ to D o g 2 153 19 "L
ompact to Denme o et
Numerous Cobbles and ,'. .
378, 2] Boulders 2. ot ret957) 10" 380
13.5 \ e 1.
BT ee I 4
b Weathered $hale ] i
h—m-‘o- mmmmm L
Sound Shale with RC IREE
Limestone Seams 7 | B, 807 RQD 45%
367.4 i
25.0] End of Borehole

+3, x5, Numbars refer to
Sensitivity

0
1545 (%] STRAIN AT FAILURE
10 :




Ministry of
TranEporston sevd
Commumec atrans

OFFICE REPORT ON SOIL EXPLORATION

Ontariy 30
RECORD OF BOREHOLE No 56 IMPERIAL
WF 8oZ-93-0
W P bl e LOCATION _Co—ords, K 15 828 350: E 951 254 ORIGINATED BY _M.M.
bist___§ HwY __403 BOREHOLE TyYPE _Hollow Stem Ayger & BXL Rock Core COMPILED BY G-F.
DATUM Geodetic DATE April 16, 1980 CHECKED BY
P w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | e o NATURAL =
== g 2.__4___0_ PLASTIC  mousyome LU0 o & REMARKS
b w361 @ 20 4p s0 80 100 |UMT cowten T 5O
Qe ' - 1 i N | i W s &
& | w ook <z [ " W, =1
ELEY DESCRIPTION Sle| &) 2 [Z8| Q@ |SHEAR STRENGTH A - 2 | GRAIN SIZE
DEPTH LS I - 36| g 1o unconeneo + FELDVANES . y |DISTRIBUTION
g 2 > 6\-’ % e QUICK TRIAXIAL  x LAB vang | WATER CONTENT (%) (%}
389.1]  Ground Level % ? & 1026 30 GR SA 5( CL
0.0} Sand and Gravel .
Trace of §ilt and Clay |; .- ";'
L{ 85120
Compact to Dense lo
382.1|Cobbles & Boulders Tl 2 1 85 139
7.01¢1actal T111 Hard W-[{ 3 [ 35 37 o |
378.6 g o 380
T LN 0 P13
’ G niEE--100d 3"
Weathered Shale 4
[ 37300 — 1SS itong 3"
16.0
Sound Shale with 170
Limeatone Layers re | REC
7 | BXL lo0% RQD 80%
364,1
25.0| End of Borehole

20

3 5. Numb
+70 %7 Numbers refer to ol o1y ) STRAIN AT FAILURE
10

1
Sensitivity




OFFICE REPORT ON SOIL EXPLORATION

Murisiry of
Transooriaton end
Commumeationg

&

Oritang

31

WP &0z-93-0]

RECORD OF BOREHOLE No 57

IMPERIAL

OV I - o \OCATION Lo-orda, N 15 828 S4F: F 951 305 CRIGINATED BY MM,
pisT__ 6 Hwy 503 BOREHOLE Typg Hollow Stem Auger & BXL Rock Core COMPILED By _ G-F:
DATUM Gevdetic DATE April 16, 1980 CHECKED BY
DYNAMIC COMNE PENETRATION .
SOIL PROFILE SAMPLES ﬁm “&.‘ RESISTANCE ~PLOT j asme NATORL »:E
£ = L LimiT noisTUE LT et REMARKS
- w | 20| @ 20 40 0 8O 100 confenr 1Y z=
9 g‘ W QE P i Il i ] 1 Wp w w‘ = &
ELEV (Y| w| 2|28 & [sHEAR STRENGTH AP S 2 | crAIN si1zE
BEPTH DESCRIPTION 2|31 5| 3|38 & [ounconmnen v mevane] o |y [DISTRIBUTION
g Z s |2V § & QUICK TRIAXIAL  x (aB vang | WATER CONTENT{%) %)
404.9] Ground Level @ : iz g 20 39 GR SA S CL
V.Ul Hoterogeneous Mixture [P
Clayey Silt, Ssod and [ AT 135173 °
Gravel Glacdal Ti 1.
398.4| Rarg. oo T Rl ssaml 1oy | 400 P
%.5| Weathered D4 3 | BELl =03 £
Shale and Limestone 7?3" 4 RC %
Layers 4" - 6" Thick #z?f pxt| 8ozl
Alternating Layers of ] . | RC | REC
Glacial Ti1l 5" - 24% |34]s | sxv| ooz 190
Thick f?
TS RCT9URT REC
385.9
19.0 7 AT 1t
Sound Shale
Bedrock with 4 380
Limestone L g 8 A v RQD BOX
estone Layers BXL |100%
374.9 %
JUTUTERS OF Borehols

+3, x5 . Numbers refer to
Sensitivity

0
V5 45 (") STRAIN AT FAILURE
10




OFFICE REpORT OMN SOHL EXPLORATION

Mirnatry of
Trarypartaton snd
Communieationz

Ontarxy

32

WF 802-92-0)

RECORD OF BOREHOLE No 58

IMPERIAL

+*

x> : Numbers rafar to
Sunsitivity

15 4-5 (%) STRAIN AT FAHURE
10

w P erlyreie el LOCATION __fo-ords. N 15 B2B 462: F 951 366 ORIGINATED BY _M.M.
DIsT 6 Hwy__ 403 BOREHOLE TypE Hollow Stem Auger & BXL Rock Core COMPILED BY G.P.
DATUM Geodetic DATE April 16, 1980 CHECKED BY
wr FDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 2 | fSotance plor e atom =
2Z£| U Ompr " dosar v S0 | REMARKS
b w | ZQ L 20 40 40 80 100 CaNTENT z 2 N
Sla| |8 las| 2 Eroeoe— 2 0 Jwp W w | 5¢g
ELEV CPTION |8 w| 2|85 | & [sHear strencrw — F | cRAIN SIZE
DEPTH DESC 22 S A6 1 % |0 unconane *+FIELD VANE |\ o o TENT (% y |DISTRIBUTION
5‘5 z 5 | &Y & | Quck TRIAXAL  x LAB vanE WA ONTENT (%] N
390. 5 Ground Level M - - GR 5A 51 CL
0.0 Sand & Gravel e 390
Teeee ot stic 6 lav s dar)
183. % With Organic Inclusionefg\%;‘ 5T 53 1
38{:8 Glaclal T111 Hard P TSy
9.5 Weathered > 3 58 (T67739" 380
ST eI 5
Shale Bedrock oS e Tou7] 3"
with Limestone Layers
37000 e e e e o
19. 370
Sound 7 | B¢ [REC RQD 50%
165. 5 BKL |80
25.0] End of Borehole
3 20




Mimstry of
Transportation and

Commurucatons

OIAMOND DRILL RECORD

HOLE NO,

BHEETY MO,

.

Jniarg
228 4
PROPEATY WP, 157~-25-03 . 390¢ LLEV, COLLAR -
LOCATION Huy. 403 and Credit River oATUN
DATE STAMTYED
DATE COMPLETID
LATITUGE ORILLED AY
DEFARTURE LOGAED BY 2 Koniugzy
BEARING TATAL FOOTAQE
H FOOTAGE SAMPL £ ]
: P E o FORMATION NuMBER REMARKS
: | : Hole Ho. 11 }
L 27°0%; 31'0" | Shale, dark grey, medium hard, partiy fissiie,
i i . interbedded with thin lavers and lenses cf
H i limestone, grev fine to medium textured, hard.
i
J1toY 32'0" | {imestone, grev. fipe to medium texture, hard 3__of core missing. il
; Laeith thin lenses of hlack shale. B
: : ;
H . i Hole No, 12
15'0": 20'0"; Shale, dark Erey, medium hard, partly fissile with one 1%' seam of limestone :
: ! i very thin seams of limestone, grey, fine textured core brokepn |
Z ; |_hard._ : ,
: i i
L i + |
4 v ¥
3 ; i
: - i
13 I ; 1
L I ! X
i i
i i
+ i
i i ]
TJATE OF EMASMIMATION
L") e

£t



Mimstry of
Transporiation and
Cammunicanons

DIAMOND DRILL RECORD

HOLE MO, o 3HEET NO,

Ontang
oim
PROPERTY WP, 157-73-83 ELEY., COLLAR
vocation . bry, 403 and Credit Rfver =~ BATUM
DATE BTAMTELD
DATE COMPLETYD
LATITUDE ORILLED B8Y
CEPAATUME LOGGED BY
BEARING TATAL NFOOTAGSE
1 FOOTAGE i SAMPLE 1
FORMATION REMARK S
FAOM | TO 1 HUMBER
; | ) Hole Wo. 13
AUTeT T 357" Limestone - dolomitic, silty Light grey wWith
X i reddish tint, Iine textured, hard with 1" seam
: | of dark grey shale, :
t J :
1351 g" 19'9" ;. Shale, reddish-grey, medium hard, partly fissile, ] core broken and pround.

with numerous thin lenses of grey limestons.

0 '
i

:
|
|

lHole No, 14

: !
Au'oY § o 14'310% Limestopne. grev, mottled, medium to goarse textured

fassitiferous, vugei.

5

[ S S

H
i
|
L
}
-

;iu* IUT23S STHETE, TIrk grey, rartly Tiseirewithonin | | T of core missing :
i lenses of limestone, ! i icore badly broken and o
i : . ] iground. ;
] N i ! I
: I | ' )
L | i | ,1
; ; i : i
-l ] : ,
L i

CATE OF EMAMIMATION

OB ~HT-qt}

ve



tArustry of
Transporfaton ang
Commuricakons

DIAMOND ORILL RECORD HOLE NG, AHEET NO. e
Cnlano
DiF
PROFERTY Ww.P, 157-75-03 _ _ ELEV, COLLAM
cocarion Wy, 403 and Credit Rivey DATUM
DATE STARAYELD
TATE COMBLETED
LATITUDE OMiLLED BY
SEPARTURE LOGGED HY
SBEARING TOTAL FOOTASE
T
FOOTAGE E BAMPBLE H
PO MATLON MEMARNS -
FROM L TO NUMBER
FETET 1 25'10" | Limestone (dolomitic), grey with reddish sections, i
| medium textured, nard, shaly sections. _
3 ) !
757107 26°8" | Shale, dark grey partly fissile, with thin lenses core broken. few sections ;
; . of iimestone and_3 3%" seams of grey reddish lime- ground,
t i i stone. ) i
i .
; Hole No. 15 ; . .
ig'gY 115187 | sShale, dark grey. partly fissile i core pround, 1 ft. of goue ;
' ; missing. .
Ti5tg'" 120°8" | Shale, dark grey, partly fissile with +hin ;
i lenses of limestone, grey, hard (2 lenses of 1%7) i core broken, i
: | g i
¢ : i '
E E ;
; T T i
i i I3
i i i L
‘ i | '
: ; 1 :
i i i :
OATE OF EXAMINATION
OB ~MT—=1i3

ge



sty of
Transporiabon and
Communicakons

Qang
aim

DIAMOND DR!'LL RECORD

propeary _H.P. 157-75-03
LOCATION Hwy, 403 and Credit River

ELEY., COLLAR
DATUM
DATE STARTED

UATE COMPLETED

ORILLED BY

HOLE MO SHEET ~O

LATITUDE
DEPARTURE LOGGED BY
BEARMIHNG TOTAL FOOTAGK
l FODTAGE - MAT - BAMPLE § AEMARMS ]'
l FROM ! TO on e NUMBER 1
L i : Hole No. 15 I .
26707 130'0" Shale, dark grey, medium hard with one 2%'" and ore partially hrokes
i | few thinner seams of grey hard limestone, fine to |
! | medium grained, ]
F
f | |
L { dole No._ 17 {

core broken

2ugr (25'Q" [shale, dark grey, partly fissile, with thin lenses
; i 10f doleomitic limestone grev, medium texiured,

H ymedium hard

fextured,

:medium hard with %" lense of dark shale.

—f— -}

12sr1ot 29t Shale, dark grey, partly fissile with thin lenses

; iof limestone, Two of 1%" lenses of limestope.,

SATE OF EXAMINATION

CB-MT-H3

€



Minustry of
Transpartaton and
Commumeahions

HOLE MO e  SHEET NG,

CIAMOND DRiLL RECORD
Ontang e
pwopenTe P, 157-75-G3 CLEY. COLLARN B}
Locarion _HW¥. 403 and Credit River CATUM
OATE STARTED
DATE COMPLETELD
WwATITUDE ORILLED BY
BEF.ARTURI LOGGED BaY
BEAHING TOTAL FOOTAGE
| AR i
} roorase i #ORMATION = e nEMARKS :
FROM ¢ ta i HUMBER :
‘ ! Hole No. 1§
1076" 1Z2'u" iSnale, dark grey to red grey, medium hard, partly First 2% of care ground, .
; ifissile interbedded with limestone shaly grey to !
ired, hard !
E *
32'u" 3315'0" ‘Shale, dark grev, medium hard Core broken and ground. H
; i i | :
(15°g" r20'g"  Shale, dark arev to red prey, medium hard, partly 1%ft. of core missing, i
i i ‘fissite, with few thin lenses ot prey harg i
: : ;iimestone. Qne 2" limestone lense, :
i ; -
; ; : Hole No. 19
'2g76" 25'8"7 Shale, dark grey., medium hard, partly fissile, with i

"

ivery thin ienses of limestone.

TDATE QF EXAMINATICN

OB -MTF=13

LE



Meesiry of
Transpartalion and
Commumcalions

OIAMOND DRILL RECORD HOLE MO, e FHIET MO S
Qntang
ote
PACPERTY W.P. 157-75-03 ELEY., COLLAR
LOCATION fwy, 403 apnd Credit River DATUM
DATEL STARTID ——
DAYYL COMPMLETID [
LAT’l‘I_’UDE omiLLED BY
DreARTURE LOGGED BY
AEARING TOTAL FOOTAGE -
1 rogTAGE f FORMATION I' RAMPLE L REMARNS :
FROM To |§ NUMBEM j .
: ! ; Hole Ho. 20 |
570" 130'2" |Shale. dark grey with peddish sections medium hard, |
| 1 ipartiy fissile with lenses of fine fextured sometimes | -
L | shaly corey limestane. Qpe 4" seam of limestone, H i
f l l f
\ ; Hole jo. 21 : | ]
555" 122'5" |Shale, dark grey, medium hard. interbedded Wwith 1 ; Core_broken i
; : iimestone, lignt grey medium grained, some | . : ,
i fogsiliferous coarse textured, j
f : !
i : i i \
' ’ : o
. ' ; |
i . | |
' : - | :
i i 1 .
ir |
: i i L
; | ; H 1
1 | L i i |

TATE OF CXAMINATION

CB-MT-1i)

8¢



Mmsiry ol
Transporiaton and
Cominumcalmong

Qnrano

macpearTy V. P,

157-75-03

-1

CIAMOND DRILL RECORD

LOCATION Hw, 493 a i - i

ELEV, COLLAN
DATM
DATE STARTLD

DATE COMPLETED

HOLE MO,

SHELT NG,

WATITUOE ORILLED 8Y

OEPARTUNRE LOGSED BY

BLARAING TOTAL, FOOTAQE

H

H FOCGTAGE FORMATION SAMPLE REMARNS |
1 Faom TO HUMBEM R
; L ; Hole MNo. 22 : ;
i2atu . 9gTiny Shale dark greyv, medium hard, partly fissile with 4" of core missing, )
i i two 2" limestone seams and numerous limestone
; ! lenses.
! : !
129'3" 300" | Limestone, light to _grey, ] :

g medium to coarse
textured, hard, fossiliferous with thin seams of

shale,

Hole No., 23

Shale., dark grey, medium hard_

Care hraoken

|
{Z57 0" | 2576"

Shale, dark grey, medium hard lnterbedded with grey

IR E AL

fine textured hard lLimestone.

H

Shale, dark grey, medium hard, partly figssile.

[27'al g 279"

Snalie, dark grey, medium hard, interbedded with

AR MY M

grey, fine textured, medium hard shaly limestone.

ANV

Limestone, light pgrey, coarse textured, hard

2879 -29F.11"

- yveprtical

L i

fossiliferous with Z2%" seam of dark grey snale.

fracture,

DATE OF EXAMIMATION

8 ~NT~n}

6t



Mausiey of

®

Transpurtahion and

: HOLE MU, qaPET D
Communicalons CIAMOND ORILL RECORD
Onang orm
PROPERTY Ww.P, 157-75-03 LTV, COLLAM
LOCATION Hwy, 403 and Credit River DATUM
DATL STARTED
DATE COMPLETED
LATITUDE DAILLED Ay
DERPARTURE LOGGED AY
BLARING TOTAL FOOTAGE
rograce i FORMATION SAMPLE NERAARK S
RO H TO i MUMBER
i i Hole Mg, 24 : ..
(3870" 139ty Limestone. greyv, fine textured, hard fossiliferous care broken
| :

i

:3Qiqu }uotdn
iad <

Shale, dark grev, medium hard mith 1%" seam of

grey, hard limestone

Limestone, grey, fine textured, hard

vert lodal—lractyie

i
:l{}alzTT :qbrblf
i

Shale, dark grev., medium hard, gartiy fissilas

:qgr én;klrgn

!“1{9” AL

Llmestone, grey, coarse textured (semicristallined,

hard fossiliferous.

shale, dark grev., medium hard, partiy fissile

yertical fracture on

:hzlau !hqun

very thin seams of grey hard limestone

eng of core,

4 L.

L

DATI OF EXAMIMNATION

DB -MT-y§

ov



y Minugtey of
Transportabon and
Commumcations

DIAMOND DRILL. RECQORD

HOLE NG e _SHEET NG,

Qntang oie
prorenry W8, 157-75-03 i i ELEV. COLLAN
Locarion _HWwy. 403 and Credit River CATUM
DATE STARTED
DATE COMPLETED
LATITUSE ORILLED 8Y
DEPANYUNE LOGGED AY
BEARING TOTAL FOOTAGE
H FOOTAGE 1 . SAMPLE
4 FORMATIOM REMARKS
i oFmom | To NUMBEN
¢ ] Hole Mo 25
150" 458" iShale, dark erey with reddish sections, medium
: hard with thin lenses of fine textured, hard

limestone.

is5TsY ug'3"* lLimestone, grey with reddish tint, fine textured. Yertical fracture through
; ‘hard with 3% seam of reddish shale, out limestone

5 i Tiole o 76 ‘

{30‘0” ‘32'9" :Shale, dark grey., partly fissile with thin leuses

|
i

of fine to medium textured grey shaly limestone.

%3219[: ?3312N

i
jLimestone, grey., hard fossilifercus

%33!5" ]33I}]I[ {jmest:ne E]:E:E I‘E:I E '}‘E rons

i

Core. . broken +

33'11" 1astn”

Shale, dark grey, medinm hard.

i
| ! i

i

i

DATE OF EXAMINATION

CB-HT-u)

v
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & ST Fine 1 Medium I Coarse Fine | Coorse
100 MINISTRY SIEVE DESIGNATION 270200 MO 100 4080 40 30 20 1 o8 W Yo 2 2%"3;
0w 10
[ 1] F{']
70 h 1o
g o g
g <«
’
» 30 50
z LtEG E
= 8H |SAMPLE SYMBOL Y
o 40 L4 w
&
3o T0
L
(</\
20 - %T\A ¥0
13 L]
° HEEIITH | | | L] [ T 1 ITTI 1™
g § 3 § 3 - 8 o 3w 0.1 0.3 1.0 3 4 10 20 36 40 s06070
' ' ' ' ' GRAIN SIZE IN MILLIMETERS
@ T o and GRAIN SIZE DISTRIBUTION FIG No 1
o, Communications HET MIXTURE OF CLAYEY SILT, SAND & GRAVEL WP ISZ=75=0%
{Glacial Till) WP 802-93-0/ 0
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Qct 75, FF-5-21

| E | | % .
E
| ; é i
: ; : i
H H ' !
% !
50 - 4 } d
’ |
: ; CH |
; | !
| |
: ,
a0 5
i
2 |
o H
z .
30} e —
= |
s ,
= ; i
2 z
: : LEGEND
BH | SAMPLE [ SYMBOL
20} -
!
_E
&0,_.-_._.__._._.,..,.....“ et et i B e
[ T B %
L RNSEOME AN
Me t
o | i !
0 10 20 G 4¢ 50 &0 70 80 20 100
LIQUID  LIMiT %%
@ f,’;‘;ﬂ;‘;ﬁ;,mm PLASTICITY CHART FIG No 2
S/ Communications HET MIXTURE OF CLAYEY SILT, SAND & GRAVEL WP 357=75—03 ]
{ Glacial Till} WP 80Z-93%-0j &
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SiLT Fina I Madiom [ Coarse Fine 1 Coarse
100 MINISTRY SIEVE DESIGNATION 170 200 1O 100 6050 40 30 30 18 108 W W gk 2"2%-3;
L 1] 11
0 20
e 3G
g $0 0 uza.;
g s
(19
: 50 0 =
Z 5
& SYMBOL o
o 40 40 W
b I} hi]
Q‘c,
10 -<'\’O 10
~NT
O
W
e *0
* — [T T ] 1 11 [ 1TTTT I I N 1
s s 8 338 - “ n - -1 5.5 1.0 2 34 10 20 30 40 S0e07e
e 2 8§ 88 < e e 33
GRAIN SIZE IN MILLIMETERS
v
@ Transoomaion and GRAIN SIZE DISTRIBUTION FIG No 3
Communications WP 157272503
Ontario SAND & GRAVEL, TRACE OF SILT & CLAY <
WP 802~93-57/ ~
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FOUNDATION INVESTIGATION REPORT
- For
Proposed Structure Over
Mullet Creek and Hwy. 403
W.P. 803-93-01, Site 24-386

District 6, Toronto

NOTE: All measurements are in imperial units. The foundation drawing (Contract Dwg No.
2) is in imperial units. Imperial stations cannot be directly converted to metric
stations. The surface conditions and contours shown on the drawing may not reflect

existing surface conditions.

INTRODUCTION

This report contains the results of a foundation investigation carried out at the site of the above

mentioned project during the period of June 21 and 22, 1977.

The fieldwork consisted of 12 sampled boreholes advanced by means of a continuous flight auger
equipped with solid and hollow stem (3-1/4" 1.D.) augers. In addition, diamond d'rilling techniques
were employed to obtain BXL size rock core samples of bedrock. The boreholes ranged in depths

from 6.5 to 11 feet below the grouhd surface.
SITE DESCRIPTION AND GEOLOGY

The site is located about a half mile west of Credit River or immediately west of Mississauga Road

and one mile south of Eglinton Avenue, in the City of Mississauga, Regional Municipality of Peel.

The topography of the general area is gently sloping in a southerly direction. The site is located in
the Mullet Creek Valley whose width is approximately 250 feet. The valley floor is at approximate



46

elevation 448 and the valley banks are at elevation 465. The creek meanders in a southerly direction.
The clear width of the creek is about 20 feet and the water level in the creek is about elevation 445.
The land is developed for farming purposes. Physiographically, the site is situated in the border
regions of "Peel Plains" and "South Slope". The characteristic deposit in the viciriity of the area under
investigation is composed of cohesive glacial till and granular deposits. The overburden is underlain

by shale bedrock of Meaford, Dundas formation, Ordovician Period.

This physiographic region is well drained by the Credit, Qakville and Etobicoke Creeks, which have
cut deep valleys into the overburden, although in many of the interstream areas drainage is still

imperfect.

SUBSURFACE CONDITIONS

General

The subsurface conditions were found to be quite uniform over the site. Under a thin layer of topsoil
is a stratum of cohesive glacial till, a heterogeneous mixture of clayey silt, sand and gravel. The
overburden is underlain by interbedded layers of shale and limestone bedrock wich was proven in all
boreholes. Detailed descriptions of the soil and rock types encountered in each borehole are given
in the Record of Borehole Sheets. The estimated stratigraphical profile and sections shown on

Drawing No. 2 of the Contract Drawings are based upon this information.

Glacial Till (Heterogeneous Mixture of Clayey Silt, Sand and Gravel)

Underlying a thin layer up to 12 inches of topsoil, is a deposit of cohesive glacial till comprised of a
heterogeneous mixture of clayey silt, sand and gravel. The cohesive glacial till material was
encountered at all locations except in B.H. No's 8, 9 and 11. The glacial till varied in thickness from
3.510 6.0 feet. The Standard Penetration Tests gave "N" values ranging from 13 to over 100 blows

per foot indicating that the cohesive stratum has stiff to hard consistency.
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The physical properties of the clayey silt layer, as determined from laboratory testing, are summarized

below:

Range
Liquid Limit (w;) % 25-34
Plastic Limit (wp) % 16-20
Moisture Content (w) % 7-21

The results of the Atterberg Limit Tests are shown on Plasticity Chart (Fig. 1) and the typical grain
size distribution curves are presented in an envelope form in Fig. 2 which are included in the

Appendix of this report.
The Atterberg Limits indicate that the cohesive stratum is inorganic and of low plasticity.

The boreholes No. 8, 9 and 11 were put in the creek through 6 inches of water. Under the water a

deposit of 1.5 to 2.5 ft. thick alluvial silty sand and gravel was found overlying the bedrock.

Bedrock (Shale to Shaley Limestone)

Bedrock was encountered immediately below the cohesive glacial till overburden, or immediately
beneath the alluvial deposit in the creek floor. It consists of interbedded layers of shale and limestone.
The surface of the bedrock in the area investigated varies from elevation 442.0 to 445.0 and appears
to be dipping slightly in a westerly direction. The bedrock was found to be generally sound.
However, in certain locations, the upper 6" to 18" of the bedrock appeared to be slightly weathered.

Groundwater

&

The groundwater levels were observed by measuring in the open boreholes during and after the

completion of the foundation investigation. The groundwater levels were found to vary between
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elevations 445.8 and 444.1 which corresponds to depths of 3.0 to 3.5 feet below the existing ground

surface. The water level in the Mullet Creek during the time of investigation (June 22, 1977) was
445.0.

The groundwater levels are shown on the record of Borehole Sheets, as well as on Contract Drawing
No. 2.

MISCELLANEQUS

The fieldwork was carried out during June 21 and 22, 1977 under the supervision of Mr. V. Korly,

Project Engineer, who also prepared this report.

The drilling equipment was owned and operated by Dominion Soil Ltd. of Toronto. This

report was reviewed by Mr. M. Devata, Supervising Engineer.

e

B. Bennett, P. Eng.
Sr. Foundation Engineer
(Acting)

D. Dundas, P. Eng.
Chief Foundation Engineer
(Acting)
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Of FICE REPORT OMN SOil EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

50

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

WP 803~ 930/

RECORD OF BOREHOLE

N¢ 1

IMFEE/IARL

WP =l LOCATION _ Co-ords. N 15,827,211, E 950,002 ORIGINATED BY __ VK
oIsST___ 6 HWY 403 BORING DATE June 22, 1977 COMPILED BY VK
DATUM ___ Geodetic BOREHOLE TYPE Auger - BXL Core CHECKED BY _~5
SOIL PROFILE SAMPLES o DYNAMIC CONE PENETRATION LIQUID LIMIT W [
- ©  RESISTANCE PLOT PLASTIC LHAIT meWp | 5
o « wl o3 20 40 o 80 180 | WATER CONTENT..w | Z 5
€LEV Elwlw |2 9 [SAEAR STRENGTH wo w72 ] ReMARKS
v —— N i ¥ | +
T DESCRIPTION = % > | 21 8 |o unconFingd + FIELD VANE y
2 - G e ouick TRIAXIAL  x taB vanE | WATER CONTENT % v
447.6 | Ground Level v z : 10 20 30 y
- ELEV
L T ToPEOLL ) GRSASICL
1.0 H%tefogeneogf mixtgr 1?‘
of clayey silt,san ]
5 41 I1 1851781 X o 31 33 24 12
aap.1 | B §IVed fectel o -
5.5 | Weathered __ 440
Sound 5 2 | pxL [ec RQD 9%
p i N A
437.1 | Shaly mserope Bl 0%
10.5 | End of Borehole

Bedrock Descriprion

From 5'S" to 5'11%
Limestone, grey,
medium textured,
medium hard,
fossiliferous with
sandy sections.

Shale, grey, soft
fissile with shaly
sections.

20
15 95 % STRAIN AT FAILURE

0
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MINISTRY OF TRANSFPORTATION AND COMMUNICATIONS-ONTARIQ
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HIGHWAY ENGINEERING DIVISION « ENGINEERING MATERIALS OFFICE ~ SOIL MECHANICS SECTION

WP 803-93~0|
WP =t

RECORD OF BOREHOLE

Co-ords. N 15,827,282; E 949,964

LOCATION

DIST__ & Hwy 403

N¢ 2

IMPEEIAL

ORIGINATED BY _VE

BORING DATE

June 22, 1977

DATUM _ Geodetic

BOREHOLE TYPE

Auger - BXL Core

coOmPILED By VK
- CHECKED BY .58

SOIL PROFILE SAMPLES = JDYNAMIC CONE PENETRATION LIQUID LIMIT e =
i [RESISTANCE PLOT PLASTIC LIMIT caWe | B 1y
&1 « 2l =z 20 40 80 80 100 WATER CONTENT—W } Z &5
ELEV Elwiw |31 2 [SHEAR STRENGTH we w_ W |73 | REMARKS
BEPTH DESCRIPTION 12 > |21 8 |o unconmmneo + FIELD VANE y
el 21 171 & e ouick tRiaxial x 1a8 vang | WATER CONTENT % "
448. 3| Ground Level w Z teey 10 20 30 G2 SA 51 CL
a‘f‘d H éoﬁoe ixieo Txtur T <
. groge us m es, | !
PR (L R T e B OF—— 11 36 37 16
4.0
Shaly Limestone 7, Rec ROD 40%
ia0.q| Bedrock sound  p7A 2 [P fi00fz 4,4 a
9.0 End of Borehole

Bedrock Description

From 470" .to 6'0"
Limestone, grey,
medium textured,
medium hard to hard,
fossiliferous.

From 6'0" to 10'5"
Shale, -grey, soft,
fissile with shaly
sections.

20
1565 % STRAIN AT FAILURE
10



MINISTRY CGF TRAMSPORTATION AND COMMUNICATIONS - ONTARIO 52

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS QFFICE - SOIL MECHANICS SECTION

OFFICE REPORT ON SOOI EXPLORATION

RECORD OF BOREHOLE N9 3 IMFPEEIR L
WP 803-93-0| | A
WP —E5FeF 85— tocanon Co-ords. N 15,827,355; E 949,932 ORIGINATED BY VK
DIST__ 6 Hwy _ 403 BORING DATE June 21, 1977 COMPILED By VK
DATUM Geodetlc BOREHOLE TYPE Auger — BXL Core CHECKED BY __ =%
SO1t PROFILE SAMPLES % JOYNAMIC CONE PENETRATION LIQUID LIMIT W =
% [ReEsisTANCE PioT PLASTIC LIMIT — wp| = %
]« il 20" o Jo o185 | WATER CONTENT_w | Z 3
ELEV Elw | w 2] 2 [SHEAR STRENGTH We w W, 2 | REMARKS
- I s |
BERTH DESCRIPTION 2l 2!l = | 2§ 38 [o unconmmne + FIELD VANE ¥
2 IS I G | ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % o
448.4| Ground Level n Z leley 10 20 30 GR SA §1 C1
0.0 J0psoll e
1.0 [Heterogeneous mixturel],]"
of claYey silt,sand, 'M; TS5 4] — o] 7 28 51 14
& §ravel. (Glacial ' ’ :
442,41 TI11), Hard [ G 10645"
6‘0m...“....~..wv.dt_m:mum — Ll R
Sound 7, €Ct 440 RQD 7%
Shaly Limestone 7 3| B 90% Q
437.4 Bedrock
11.0| End of Borehole

Bedrock Description

From 6' to 7'
Limestone, grey,
medium textured, hardl

From 7' to 9'3"

Shale, grey, soft,
fissile with shaly
sections.

From 9'3" to 9'9"
Limestone, light greyl,
medium textured,hard,
fossiliferous.

From 9'9" to 11'
Shale, grey, soft,
fissile with shaly
sections,

20
1595 % STRAIN AT FAILURE
10




MINISTRY OF TRANMSPORTATION AND COMMUNICATIONS-ONTARIO
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE » SO MECHANICS SECTION

Of FICE REPORT ON S04 EXPLORATION

R R OREHOLE N2 4 IMFPEREIRL
WP v A -l LOCATION Co-ords. N 15,827,230; E 950,025 ORIGINATED BY VK
DIST 6 HwY 403 BORING DATE June 22, 14977 COMPILED By VK
DATUM Geodetic BOREHOLE TYPE Auger - BXL Core CHECKED BY 25
SOIL PROFILE SAMPLES = JDYNAMIC CONE PENETRATION LIQUID UMIT  —e ¥y =
g; RESISTANCE PLOT PLASTIC LIMIT Wy | = "
Ol o o B 20 4o 60 8o 100 }WATER CONTENT—W | 25
ELEV aflw|w | 2] 9 [SHEAR STRENGTH W w w, £ | REMARKS
YT DESCRIPTION Sl 2> | 2] 8 |o unconsmen,  + BELD VANE ° y
AR G | ® Quick TRiaxiAL % LAB vANE | WATER CONTENT % o,
446.9 | Ground Level & Z leev 10 20 30 GR SA S1 Ct
i.a ‘H JOTISOL L TT-
My t.mix.0f cl,si.sa.&fleld
443.4 ‘a?. (‘C‘;‘t)."rglls: Hgéd & e T oY TH -.!-_- O H——— P8 31 31 10
3.5 | shaly Limestone g R .
- 7 BXL d 440 RQD 38%
438.4 Sound Bedrock 4749 2 188
8.5 1 End of Borehole

Bedrock Description

From 3'5" to 5'5"
imescone, grey,
edium textured,
edivm hard to hard,

fossiliferous.

From 5'3" vo 7'5"
Ishale, grey, soft,
fissile with shaly
sectlons.

From 7'5" to 8'5"
Limestone, light grey
medium to coarse
textured, medium hard
fossiliferous.

3

t

20 \
13¢5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO 54

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

Of FICE REPORT ON SOiIL EXPLORATION

RECORD OF BOREHOLE N@25 IMPERIAQL
WP 803-93-0)
O e v e - LOCATION Co-ords. N 15,827,301; E 949,986 ORIGINATED BY VK
DIST__ 6 HwY __ 403 BORING DATE _ June 22, 1977 COMPILED BY__ VK
DATUM Geodetic BOREHOLE TYPE _ Auger — BXL Core CHECKED 8y S
SOIL PROFKE SAMPLES e JDYNAMIC CONE PENETRATION LIQUID LIMIT ——W, -
P RESISTANCE PLOT PLASTIC LIMIT We :5
Ol « N 70 4 eo_ 80180 | WATER CONTENT..w | Z 5
lw | w | 2] ¢ [SHEAR STRENGTH wp w % [ 7= remarxs
ELEV ] @« - F4 I, - S
DEPTH DESCRIPTION sl -1 g 8 o unconFineD + FIELD VANE Yy
o 5_“2) L et ® QUICK TRIAXIAL X [AB vANE | WATER CONTENT % »
447.7| Ground Level v Z | eLey 10 20 30 GR SA S C1
0.8 i 'EODSOLL ¢ J”; v
1. erogenecus mixturelf
443.7 ?glgcigiyrﬂiﬁ' 2885 L i T T 8E 5] = o ' 3 15 55 17
4.0
Shaly Limestone AR Ree 4
Bedrock Sound 2 |BXL 10094 440 RQD 43%
438.7 5
9.0 End of Borehole
Bedrock Descripticn
From 4'0" to 6'4"
Limestone,grey,
medium textured,
medium hard,
fossiliferous.
From 6"4" to §'5"
Shale, grey, soft,
fissile with shaly
sectionss
{From 8'S5" to 9
Limestone, grey,
wedium textured,
medium hard,
fossiliferous.
20

15 0-5 %% STRAIN AT FAILURE
10



MINISTRY OF TRANSFORTATION AND COMMUNICATIONS=ONTARIO 55

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

0
WP 803-93- o) RECORD OF BOREHOLE N9 6 /MPERIA)
WP e LOCATION Co-ords. N 15,827,376; E 949,961 ORIGINATED By VK
DATUM__Geodetic BOREHOLE TYPE _ Auger - BXL Core CHECKED BY B¢
SOIL PROFILE SAMPLES & JDYNAMIC CONE PENETRATION LIQUID LIMIT o
- 5 |RESISTANCE PLOT PLASTIC LIMIT s | = &
O « ol 20 40 &0 80 100 WATER CONTENT..oW g b
ELEV @ | w 2] & [SHEAR STRENGTH W owo W 3 | REMARKS
DEPTH DESCRIPTION 212z 15| 3 |ovwconmmen + FIELD VANE © ' ¥
o ol _ & e OUICK TRIAXIAL % 1AB vaNE | WATER CONTENT % .,
448.0] Ground Level o ] s 10 20 30 y
L PRE NI (o] 1 :e) 01 ppe ELEV GRSASICL
1.0jHet . mix.0f cl,si.sa, 810
444,01gr, (G1.T11)) WS!:ifﬂ% 1.1.88 116 .._!,.r* G 750358
4.0| Shaly Limestons

L
=3
£
o

Rec "
Bedrock  Sound %ﬁ 2 IBXL |ynnl4 , RGD 28%

CFFICE REPORT ON SOIt EXPLORATION

9.0] End of Borehole

Bedrock Description

From &' to 6'3"
Limestone, grey,
medivm textured,
hard, fossiliferous.

Frow 6'3" to 9!
Shale, grey, soft,
fissile, with shaly
sectionsg. ’

20
15 ;38-5 %% STRAIN AT FAILURE
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MINISTRY GF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N9 7 IMPEEIR
WP 80%-93-0/ L
WP I eds—gh— LOCATION Co-ords. N 15,827,333; E 950,024 ORIGINATED &Y VK
DIST 6 Hwy 403 BORING DATE _ june 22, 1977 compiLep By VK
DATUM __ Ceodetic BOREHOLE TYPE _ Auger — BXL Core CHECKED BY &S
SOIL PROFILE SAMPLES & |DYNAMIC CONE PENETRATION LIQUID LIMIT —w, -
= |RESISTANCE PLOT PLASTIC LIMIT wp | = 5
Of o ol # 20 4o §0 do 180 | WATER CONTENT_w | Z 5
alw i w21 9 [SHEAR STRENGTH wp w wy 2 | reMARKS
FLEV 3 =2} [+% =4 z e
BEFTH DESCRIPTION 212> |21 8 o unconeneo + FIELD VANE y
al 2| G | % QUICK TRIAXIAL X LAB vaNE | WATER CONTENT % »
447.9| Ground Level n Z lELev 10 20 30 GR SA SI CL
0.0 LopsolT Tgr

1.0 (B terogeneous mixture|

cla silt, & - i A
R S A M AN TS 1T v B O bt 45 31 16 8
4.5|ghaly Limestone %; 2 |pxy |Rec . RQD 7%
438. 4 |Bedrock  Sound gﬁz 1001% 440

OFFICE REPORT ON SOIL EXPLORATION

9.5| End of Borehole

Bedrock Description

From 4'5" to 6'6"
Limestone,grey,
medium textured,
medium hard,
fossiliferous.

From 6"6" to 8'7"

Shale, grey, soft,
fissile with shaly
sections.

From 8'7" to 9'2"
Limestone, grey,
medium textured,
medium hard,
fossiliferous

From 9'2" to 9'5"
Shale, grey, soft,
fissile.

20
1545 *% STRAIN AT FA(LURE
10



OFfFICE REPORT ON SOIL EXPE.ORATION

MINISTRY OF TRANSPORIATION AND COMMUNICATIONS~ONTARIO 57

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

WP 803-93-01 RECORD OF BOREHOLE N9 8 /MPE/E?IF]L
wWe ‘-%&5- LocaTion  Co-ords. N 15,827,263; E 950,063 ORIGINATED 8Y VK
DIST___ 6. Hwy __403 BORING DATE June 22, 1977 COMPILED BY_VK
DATUM__Geodetic BOREHOLE TYPE __ Auger = BXL Core CHECKED BY .5
SOIL PROFILE SAMPLES & JDYNAMIC CONE PENETRATION VIQUID LIMIT W %
% [RESISTANCE PiOT PLASTIC LIMIT W | 2= (5
Ol o ol 2 Zo 4060 80 8o | WATER CONTENT_w | 25
ELEV alwlw 2] ¢ [SHEAR SIRENGTH W w W F | REMARKS
DEPTH DESCRIPTION 12 = |21 8 o unconaneo + FIELD VANE |- y
: e} 21" |7 5 |e ouick Triaxia  x (aB vane | WATER CONTENT % .
444,8 | Water Level » Z leiew GR SA 51 CL
442 BT Ean bgr, (alluvia =
2.0 shaly Limestone o
Bedrock  Sound 1 e R0 440 ' RGb 51%

437.8 & . 100 1

7.0} End of Borehole

Bedrock Description

From 2' to 3°*
Limestone, grey,
medium to coarse
textured, medium
hard, fossiliferous.

From 3' to 5'
Shale, grey, soft,
fissile with shaly
sections.

From 5' to 5'10"
Limestone, grey,
medium to coarse
textured, medium
hard, fossiliferous.

From 5'10" to 6'4"
Shale, grey, soft,
fissile.

From 6'4" to 6'7%
Limastone, grey,
medium to coarse
“textured, medium
hard, fossiliferous.

From 6'7" to 7'
Shale, grey, soft,
fissile.

20
1595 % STRAIN AT FAILURE
10



OFFICE REPORT 'ON SON EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNMNICATIONS -~ ONTARIO

58

HIGHWAY ENGINEERING DIVISION

WP 803%-93-0
WP ettt

IMPERIAL

- ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N©9

LOCATION Co-ords. N 15,827,404; E 949,986 ORIGINATED BY '~

VK

Bedrock Description

From 3' to 3'6"
Limestone, grey,
fine to medium

textured, hard.

From 3'6" to 6'2"
Shale, grey, soft,
fissile.

From 6'2" ro 6'9"
Limestone, grey,

fine textured, hard)|
fossiliferous with
thin seams of shale|

From 69" to 8"

Shale, grey, soft,
fissile, interbedded
with shaly sections)

DIST___ 6 Hwy __ 403 BORING DATE __ June 21, 1877 compiLep By VK
DATUM_ ___ Geodetic BOREHOLE TYPE Auger - BXL Core CHECKED BY &S
SOIL PROFILE SAMPLES o DYNAMIC CONE PENETRATION LIQUID LIMIT e W, b
! ~ % [RESISTANCE PioT PLASTIC LIMIT e wp | = 5
&1 o el 20 40 60 fo_ 100 | WATER CONTENT.w | Z
ELEy &le| w {2] 5 [SHEAR STRENGIH w, w w23 REmARKS
. . aa .
SERTH DESCRIPTION I 2> |21 & [o unconrnep + FIELD VANE - y
|2 "] B | ® QUICK TRIAXIAL  x LAB VANE | WATER CONTENT % "
465.0] Water Level ke £ Euzv% : GRSA S CH
e 3
4620|5115, 5884, § gravel L%
Sound 74 ec y/
S$haly Limestone 4 1 |BXL 66 RQD 53%
437.0 Bedrock ?y
8.0{ End of Borehale

20
15 ¢-5 % STRAIN AT FAILURE
10



OCIFICE REPORT ON SCIL EXPLORATION

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS~ONTARIO

59

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 501 MECHANICS SECTION

WP 803-93-0/

RECORD OF BOREHOLE

N2 10

IMPERIAL

WP B o e Location Co-ords. N 15,827,281; E 950,084 ORIGINATED BY VK
DIsT 6 HWY _ 403 BORING DATE June 21, 1977 COMPILED BY__ VK
DATUM____ Geodetic BOREHOLE TYPE Auger - BXL Core CHECKED BY _£¢
SOIL PROFI & JOYNAMIC CONE PENETRATION LIQUID LIMIT s W, o
OFiLE SAMPLES = [RESISTANCE PLOT PLASTIC LIMIT vy | = 5
o] « ol I 20 4o g0 o o | WATER CONTENTw | Z &
ELEV fwlw | 3] 8 [SHEAR STRENGTH wp w wy E ] REMARKS
5ERTh DESCRIPTION =12 > | 2] 8 |o unconmnep + BIELD VANE _ y
wl 2" 0 G {e QuICk TRIAXIAL % (AB vane | WATER CONTENT % o
448.5] Ground Level A Z ecey , 10 20 30 GR 5A 51 CL
(Y s
4a5.0 |t T8 Hastat® | i rtssdsso Y o . 34 7 47 12
3.5} shaly Limestone 7 tecl
es (s
Bedrock  Sound ﬁ 2 |70l ROD 407
440.0
8.5] End of Borehole

Bedrock Desciiption

From 3'5" to 5'1"
Limestone,grey,
medium textured,
medium hard,
fosgiliferous.

From 5'1" to 7'3"
Shale, grey, soft,
fissgile ~with
shaly sections.

From 7'3" to B'S5"
Limestone, grey,
wmedium textured,
medium hard, inter-
bedded with grey
shale. Fossiliferous.

20
1595 Y% STRAIN AT FARURE
10



OFFICE REPORT "ON SOIL EXPLORATION

WFP 803-93-0/
T i

WP

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARID 60
HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SO MECHANICS SECTION
RECORD OF BOREHOLE N©o 11 IMPERIAL

DIST_ g

LOcanoN_Co-ords. N 15,827,353; E 950,047

HWY _ 403

DATUM

Geodetic

BORING DATE jyne 21, 1977

BOREHOLE TYPE __ Auger - BXL Core

ORIGINATED BY "%

COMPILED BY VK

CHECKED BY _ RS

SOIL PROFILE

SAMPLES

ELEV
DEPTH

445.1

DESCRIPTION

Water Level

STRAT, PLOT
NUMBER
TYPE

VALUES

NG

£

GROUND WATER

,....
m

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 4o 80 8o 1o

SHEAR STRENGTH

O UNCONFINED
® QUICK TRIAXIAL

+ FIELD VANE
X LAB VANE

LIQUID LT

PLASTIC LimiT W
WATER CONTENT_.w

Wp w

WATER CONTENT % Y

i

Wy

UNIT
WEIGHT

Wy REMARKS

o
GRSA 51 CL

443.0

ST 5a. 66T, (AL TAT T

L
-

1.5
438.6

Shaly Limestone
Bedrock Sound

e

35

BX1.

/’kf'

bl
T
el

100

y 440

-

RQD 49%

6.5

End of Borehole

Bedrock Description

" From 1'5" to 2'11"
Limestone, grey,
medium textured,
medium hard,
fossiliferous.

From 2'11" to 5'0"
Shale, grey, reddishi,
soft, fissile with
shaly sections.

From 5%0" to 5'11"
Limestone, light

Erey,
textured, medium

hard, fossiliferous.

From 5'11" to 6'5"
Shale, grey, reddisl,
soft, fissile.

medium

20
1595 %% STRAIN AT FAILURE
10



MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS~ONTARIO

61

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 12

LOCATiON _ Co-ords. N 15,827,422; E 950,008

WP 803-93.07
WP el

DIST b HWY 403

DATUM Geodet ¢

BORING DATE

June 21, 1977

BOREHOLE TYPE

Auger - BXIl, Core

IMPERIAL

ORIGINATED 8y VK ...
COMPILED BY WK

CHECKED BY .55

"OFFICE REPORT ON SOIL EXPLORATION

SOIL PROFILE SAMPLES &  IDYNAMIC CONE PENETRATION LIQUID LIMIT Wy o
b |RESISTANCE PLOT PLASTIC LUAT wnaWp | b i
o}« o1 3 20 oo 80 150 | WATER CONTENT—w | 25
ELEV afwlw 2] & [SHEAR STRENGTH w, 3 | REMARKS
BEFTH DESCRIPTION HEl2] > [ 2] 8 o unconpned + FIELD VANE \ y
o 2 A 5 ]e ouick TRiAXIAL X LAB VANE | WATER CONTENT % o
447.4 | Ground Level % Z 1Erey 3D GR SA S1 CL
U..U 1ORSG1L it
1.0 Het.mix,of cl.si.sa.&¥l- ] A
443.4 gr.(6L.T111) Hard o RS NREET o 43 22 25 14
M
4.0 | Shdly Limestone Rec .
438.4 Bedrock  Sound %%Z] 2 | Bk 1004 RQD 16%
9.0 | End of Borehole

Bedrock Degseyiption
From 4' to &' .
Limestone, grey,
med. textured,med. hard
fossiliferous.

From 6' to &'7"
Shaly limestone.

From 6'7" to 7'3"
Limestone, grey,
tedium textured,
wedivm hard,
fossiliferous.

From 7'3" ro 7'10"
Shale with thin
geams of limestone.

From 7'10" to 9'
Limestone, grey to
pink, medium
textured, medlium
hard, fossiliferous.

20
15 ¢-5 % STRAIN AT FAILURE
W0 :
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Oct 75, FF.5-22

UNIFIED SOIL CLASSIFICATION SYSTEM
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METRIC

DIMENSIONS ARE

DIST. Na. §
tresi CONT. No. 94.57
S WP, No.802-93-01

HWY 403 - CREDIT RIVER
BRIDGE WIDENING
GENERAL ARRANGEMENT

DitLen

Songuiting Engiance « Fornmy
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o

HORER F()FI’I(:ONSI HUCHON

o

THITT

by

s g,
~
N

\
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-
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| S

CENERAL NOTES
CLASS OF CONCRETE

PRECAST GIRDERS AND FIER DIAPHRAGMS 45 MPa,
PIERS 3% MPa.
REMAINDER 32 MPa.

EXISTM APPROACH K
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METRIC
2’;5 . pIMENSIONS ARE v MeTRes | CONT. No. 94-57
EH ' ANO/OR MILLIMETRES
i = . .802-93-01
25 )& | unLESS omHeRwise sHown | WP No
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memorandum == &

Ontario

V. Boehnke Date: 1994 03 28
Head, Structural Section '
Central Region

To:

Atten: R. Jeffries

From: Foundation ﬁesign Section -
Room 315, Central Bldg.

Re: Shoring Design Schene
Credit River Structure Widening
Hwy. #403
W.P. 802-93~-01, Site 24-222
District #6 (Toronto

. As per your request the following design parameters are
recommended for the proposed shoring scheme:

¢ = 32.5°
¥ 22.4 kN/m’

i

These average figures (glacial till and shale bedrock) were given
to Mr. R. Radolli by telephone on March 18, 1994.

P. Payer, P. Eng.
Sr. Foundation Engineer
PP/mmj

- 75401478 (Rev 10/89)
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Consultmg Engineers « Planners
Environmental Scientists

Our File: 93-1428-01

January 6, 1994

Ministry of Transportation
Structural Section

Atrium Tower, 4th Floor
1201 Wilson Avenue
DOWNSVIEW, Ontario
M3M 1J8

ATTENTION: Mr. R.A. Jeffries, P.Eng.

Highway 403 — Credit River Bridge Widening
Site 24-222 W.P. 801-93-00

Dear Sirs:

At our December 13, 1993 meeting with Foundation Design Section, we identified some
inconsistencies between the founding levels recommended by the Foundation Design
Section and the top of footing elevation shown on the General Arrangement drawing of
the existing bridge (W.P. 157-75-03). Additionally, we requested clarification of some pier
and abutment footing levels, since the existing north and south structures are, in some
instances, founded at different ele\ ucions. The inconsistencies/ clarifications to be resolved
are summarized as follows:

East Abutment

Recommended bottom of footing elevations are:
WBL (north structure) 432.0 (ft.) vj
EBL (south structure) 426.0 (ft.)

This is consistent with what is shown on the General Arrangement of the existing
structure. \

In widening the bndge in the centre, we must decide which elevations to use for the new
footing, and where the transmon should occur.

waRE 5 A LN )
f ?JL-M B ‘ﬁzy,.{wm, 4”26,;1@

S o« cOREinUed

M, ML DILLON LIMITED » 100 SHEPPARD AVEMUE EAST, TORONTO. ONTARIC M2N §MNS TELEPHONE {416) 229-0848
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Ministry of Transportation | -2~ January 6, 1994
Mr. R.A. Jeffries, P.Eng.

Figure 1 attached shows our proposal for the east abutment. Because of the 6 ft.
difference in abutment heights, we have separated the two abutments with an expansion
joint. The 6 ft. variation is made in one step, at the joint. This is consistent with what has
been done previously at the southeast wingwall of the south structure The joint in the
abutment mirrors the longitudinal join in the superstructures.

Pier 5
Recommended bottom of footing elevations are:

WBL (north structure) 381.5 (¢.)
EBL (south structure) 374.5 (ft.)

At first, this appears to be inconsistent with elevations given on the General Arrangement.
Bottom of footing elevations on the General Arrangement of the existing structure are:

WBL (north structure) 382.0 (ft)
EBL (south structure) 375.0 (ft.)

In each case, the General Arrangement elevations are 0.5 ft. higher than recommended by
Foundation Design Section. However, when the thickness of the mass concrete is
considered, there is agreement between the two sets of elevations.

In determining the elevation for the new pier, we must interpolate between the values
given. Given the slope of the sound bedrock, and the variation in the weathered bedrock
layer, we are proposing an elevation for the bottom of footing at 375.0 (ft.). This is
consistent with the lower elevation given on the General Arrangement, and is shown on
Figure 2, attached.

Pier 4
Recommended bottom of footing elevations are:

WBL (north structure) 371.0 (ft.)
EBL (south structure) 370.0 (t.)

This is inconsistent with elevations given on the General Arrangement of the existing
structure. Bottom of footing elevations on the General Arrangement are:

WBL (north structure) 378.5 (ft.)
EBL (south structure) 367.5 (ft.)

... confinued
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Mxmstry of Transportation -3- January 6, 1994
Mr. R.A. Jeffries, P.Eng,

The situation at Pier 4 is somewhat confusing. At the north structure the General
Arrangement elevations are 7.5 ft. higher than the Foundation Design Section
recommendations, while at the south structure, the General Arrangement elevations are
2.5 ft. lower.

From the original Foundation Design Report, sound bedrock is reported at elevations
385.9 (ft.) - WBL and 371.0 (ft.) - EBL. Additionally, there is a 10 ft. variation from north
to south, in the thickness of the weathered rock. We cannot explain why the founding
level recommended for the north structure is 14.9 ft. below sound bedrock, while that
recommended for the south footing is only 1 ft. below sound bedrock.

In determining the elevation for the new pier, we have assumed the worst case scenario,
i.e. bottom of footing elevation consistent with the south structure, 367.5 ft. This appears
to be more consistent with the top of sound bedrock elevation at the south side of the
bridge, and takes into account the large variability in the thickness of weathered bedrock.
See Figure 3. Undermining of adjacent footings should not occur, since the excavation
will be in sound bedrock.

Pier 3
Recommended bottom of footing elevations are:

WBL (north structure) 3685 (ft)
EBL (south structure) 371.5 (ft.)

‘This is inconsistent with elevation given on the General Arrangement of the existing
structure. Bottom of footing elevations on the General Arrangement are:

WBL (north structure) C 0 369.0 (ft.)
EBL (south structure) 369.0 (ft.)

We can only assume that the ongirial designer decided to place both footings at the same
elevation. The 369.0 (ft.) elevation is well below the reported sound bedrock elevations
(374.4 (ft.) - WBL; 373.1 (ft.) - EBL).

We therefore propose to use 369.0 (ft.) as the bottom of footing elevation at Pier 3.

Pier 2

If the mass concrete below the footing is considered, then there is agreement at Pier 2
between the General Arrangement of the existing structure and the Foundation Design
Section recommendations. Therefore, we proposed to use 372 (ft.) as the bottom of
footing elevation at Pier 2.

. . continued
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Ministry of Transportation , -4 - January 6, 1994
Mr. R.A. Jeffries, P.Eng. _

Pier 1
Recommended bottom of footing elevations are:
For both WBL and EBL 371.5 (ft.)

The General Arrangement of the existinﬁ structure indicates both footings were to be
placed at Elev. 379.0 (ft.) T.L. 37&5.5

The original Foundation Design Report indicates sound bedrock at 382.7 (ft.) - WBL and
383.0 (ft.) - EBL.

We are not certain why the Foundation Design Section recommendations are in excess of
10 ft. below sound bedrock. It appears that the original structural design, although well
above recommended levels, is still founded well into the sound bedrock.

Based on the uniformity of both the sound bedrock elevation and in the thickness of
weathered bedrock, we propose that we use Elev. 379.0 (ft.) as the founding elevation for
Pier 1 (similar to General Arrangement).

West Abutment

There is agreement between the Foundation Design Section recommendations and the
existing General Arrangement.

We are requesting that you review our proposed foundation levels with Foundation
Design Section, so that a consensus can be reached regarding the bottom of footing
elevations. g L AZFS

Given the uncertainty that exists with respect to footing elevations, we suggest that a note
be added to the drawings that indicates that foundation levels shown are approximate,
and will be confirmed in the field. Additionally, we suggest that a Non-Standard Special
Provision be incorporated into the contract that does not permit the placement of any
footing concrete or mass concrete, until the founding bedrock has been inspected by a
representative of the Foundation Design Section.

For design purposes, we will be using the worst case scenario in the design of the bridge
piers. This may result in some nominal over design, but without an extensive field
investigation, we feel this is the prudent course of action, given the project schedule.

At our December 13, 1993 meeting, we discussed some other aspects which we wish to
confirm. :

... continued
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Ministry of Transportation -5- January 6, 1994
Mr. R.A. Jeffries, P.Eng. '

Foundation Drawings

The Soil Stratigraphy drawings that normally form part of the structural drawing package
will be prepared by Foundation Design Section.

Sliding Friction Coefficients

The design of the abutments will require the sliding friction coefficients for both rock and
till in Limit States format. The values given in the original report are based on the old
working stress philosophy. It is our understanding that Foundation Design Section will
be providing these values.

We trust the above clarifies the additional information which we will require to complete
our design. Should another meeting be necessary to clarify any of the issues described
above, we are available at your convenience. '

Yours truly,

M.M. DILLON LIMITED

I
RR:ms : Reno Radolli, P.Eng.

Encls. Project Manager

ce: B. Iyer — MTO, Foundation Design Section
K. Schipper — City of Mississauga
P. Tam — Dillon



mEMoORANDUM®

Ontario

To: V. Boehnke ' Date: November 3, 1993
Head, Structural Section
Central Region

Attn: R. Jeffries

From: Foundation Design Section Tel: 235-3731
Room 315, Central Bldg. _ Fax:  235-5240
Re: Foundation Recommendations

Credit River Bridge Widening, Hwy 403
W.P. 157-75-03, Site 24-222
District 6, Toronto

This memo is in response to your query regarding design recommendations as per
OHBDC for the proposed Credit River Bridge widening along Hwy 403.

The existing six-span twin structure is supported on spread footings founded on
sound bedrock or very stiff to hard cohesive glacial till stratum immediately
overlying bedrock. Factored ULS capacities and the existing footing elevations
as per contract drawings are given in the attached table. Due to the unyielding
nature of the founding soil/bedrock, SLS type II bearing capacities will not
control the design.

General Comments

The design shall take into account the influence of new footings on the adjacent
existing footings. 3 _

At Pier 3, Pier 5 and east abutment Jocations, the design of the new footings
should take into account differential founding elevations of the existing WBL and
EBL structure footings.

Depending upon the groundwater level and the river water level at the time of
construction, some advance dewatering may be required during construction of the
new footings.

A1l foundations shall be provided with a minimum of 4 ft (1.2 m) of earth cover
for frost protection purposes.

We trust that the above information is sufficient for your immediate needs.
Please call this office if you need additional input from us. -

%
B. Iyer, P. Eng.

Senior Foundation Engineer
BI/jb ,



Recommended Design Capacities

_’E1ement Existing Footing Factored ULS Founding Stratum
Elevation Capacity
(Ft.)* _(kPa)
W. Abutment
WBL 434.5 3000 Sound Bedrock
EBL 434.5 3000 Sound Bedrock
Pier 1
WBL 371.5 3000 Sound Bedrock
EBL 371.5 3000 Sound Bedrock
Pier 2 A
WBL 371.5 3000 Sound Bedrock
EBL 371.5 3000 Sound Bedrock
Pier 3
WBL 368.5 3000 Sound Bedrock
EBL 371.5 3000 Sound Bedrock
Pier 4 -
WBL 371.0 3000 Sound Bedrock
EBL 370.0 3000 - Sound Bedrock
Pier 5 :
WBL 381.5 3000 Sound Bedrock
EBL 374.5 3000 Scund Bedrock
E. Abutment | \
: WBL 432.0 1000 Glacial Till
EBL 426.0 1000 Glacial Till

Existing footing elevations are in imperial units and are as per
contract drawings. :
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