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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPY) N VALUE 15 THE NUMBER OF BLOWS REQUIRED 1O CAUSE A STANDARD Simm O.D. SPUIT BARREL
SAMPLER TO PENETRATE 0.3mINTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 53.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHKIEVED. AVERAGE N VALUE 15 DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.0, 80° CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON "A’ SIZE DRILL RODS. THE RESISTANCE YO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR BACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOHS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENGY OR DENSENESS.

DENSENESS:

COHESIVE 501LS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH(CU) AS FOLLOWS:

| ey tkpa)

0-12

12 « 25 25~ 50 S50 - 100

100 « 200 =200

VERY SOFT

SOFr FIRM STIFF

VERY STIFF HARD

COMESIONLESS SONS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

lN (BLOWS /0.3 m)

0-35

5-10 10- 30 30 - 50

> 50

VERY LOQSE

1OOSE COMPACT OENSE

VERY DENSE|

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/ OR STRENGTH.
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ECOVERY: 5UM OF ALt RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,

JOINTING AND BEDDING :

e i A VA R L

SUM OF THOSE INTACT CORE PIECES, 100mm» IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH Of THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R @ D}, FOR MODIFIED RECOVERY, 1§:

{1 ReD (%) 0 -25 25-50 | s50-75 | 75-90 90 - 100
VERY POOR|  POOR FALR GOOD | EXCELLENT
SPACING 50mm | 50~ 300mm| 0.3m - Im | lm - 3m »>3m
JOINTING  |VERY CLOSE]  CtasE | MOD. CLOSE|  wWiDE | vewy winE
BEDDING VERY THIN THIN | MEDIUM | THICK  |VvERY THICK]

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIt

SPLIT SPOON TP THINWALL PISTON m,  keg™!
WASH SAMPLE O5 OSTERBERG SAMPLE te 1
SLOTTED TUBE SAMPLE R C ROCK CORE Cy 1
BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY €y 1
CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢y mils
THINWALL OPEN £ 5 FOIL SAMPLE H m
T, 3
STRESS AND STRAIN u v,
kPa  PORE WATER PRESSURE o, kPa
1 PORE PRESSURE RATIO o kro
kpa TOTAL NORMAL STRESS % kpa
kea EFFECTIVE NORMAL STRESS ¢ kP
kra SHEAR STRESS ¢ =
KPo  PRINCIPAL STRESSES ¢,  keo'
% LINEAR STRAIN ¢, .
A % PRINCIPAL STRAINS % ko
kpa MODULUS OF LINEAR DEFORMATION T, kra
kfa  MODULUS OF SHEAR DEFORMATION 5, .
| COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF 50IL
kg/m® DENSITY OF 50L1D PARTICLES e 1,%  VOID RATIO
kN/m®  UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY
ka/m® DENSITY OF WATER w  1,%  WATER CONTENT
KN/ UNIT WEIGHT OF WATER S, % DEGREE OF SATURATION !
kg/m® DENSITY OF sOML wo % uoud umr
KN/’ UNIT WEIGHT OF sOIL w, % PLASTIC LIMIT
kg/m® DENSITY OF ORY SON ws % SHRINKAGE Limit
kN UNIT WEIGHT OF DRY SOIL iy % PLASTICITY INDEX # W, - Wp
kg/m® DENSITY OF SATURATED SON | ' LIGUIDITY INDEX = Y%
kN/m® UNIT WEIGHT OF SATURATED SOIL ' P w
kg/m® DENSITY OF SUBMERGED SOIL e 7 CONSISTENCY INDEX: "“&T;"“““‘

KN/m® UNIT WEIGHT OF SUBMERGED SO

VOID RATIO IN LOOSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COMESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

SENSITIVITY = i

Emin 1% VOID RATIO IN DEeNSEST S:ATE
by DENSITY INDEX ‘?&lﬁf“:“e“;ﬁ;
b mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNJFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
4 ms  RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i | HYDRAULIC- GRADIENT

k mfs  HYDRAULIC CONDUCTIVITY

j  kN/e® SEEPAGE FORCE
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FOUNDATION INVESTIGATION REPORT
For o
Courtney Park Drive Underpass
2.0 Kilometres North of Hwy. 401/410
WP 103-69-19, Site 24-441
Hwy. 410, District 6, Toronto

INTRODUCTION

This report summarizes the results obtained from a foundation
investigation carried out at the aforementioned site. The existing
Courtney Park Drive Underpass will be "twinned" with a similar structure
Tocated adjacent to and south of the present bridge. The purpose of the
investigation was to:

'1) Determine subsurface conditions at the site;

2) Provide pertinent geotechnical recommendations regarding structure
foundations and related earthworks.

SITE DESCRIPTION

The site 1s located adjacent to and immediately south of the existing
Courtney Park Drive Underpass, situated approximately 2.0 kilometres north
of Highway 401 on Highway 410 in the City of Mississauga.

The terrain surrounding the site is generally flat and used primarily for
agriculture. Construction of the Hwy. 410 southbound was in progress at
the time of the field investigation. Industrial units were also in the
construction phase approximately 1.0 kilometre east of 410 on Courtney
Park Drive.

Geologically, the site is located in the physiographic region known as the
Peel Plain. The characteristic deposit in this area 1s a cohesive glacial
ti1l. The overburden is underlain by shale bedrock of the Dundas-Meaford
Formation.
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Field Investiqation

A total of eight sampled boreholes were advanced at locations spread
across the site between 87 11 30 to 87 12 07. The boreholes were located
in the vicinity of the proposed abutments and piers and through the
embankment f111s. Seven dynamic cone penetration tests accompanied the
sampled boreholes.

Continuous flight solid stem auger equipment was used to advance the
boreholes with subsoil samples retrieved by a split spoon sampler in
accordance with the standard penetration test (ASTM D1586). The samples
were identified in the field and then transported to the laboratory for
applicable testing on selected samples.

Water levels were obtained in the open boreholes until approximate
stabilized levels were observed.

Survey information related to location and elevation of boreholes was
provided by Wyllie and Ufnal Consulting Engineers.

Laboratory Analyses

The laboratory analyses consisted of:
1) Atterberg Limit tests/grain size analyses;

2) unit weight tests;
3) natural moisture content determination.

Subsurface Conditions

The characteristic deposit 1in this area 1s an overconsolidated
heterogeneous mixture of silty clay, sand and gravel (glacial till)
underlain by shale bedrock. The thickness of the overburden was found to
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be in the order of 12-14 m. The soil in the embankments adjacent to the
wing walls and approaches consists of fil11 that 1s somewhat similar to the
natural soil. Approach fills are in the order of 6-8 m high.

Factual data on the subsurface conditions 1s contained on the Record of
Borehole Sheets. A plan of the site 1illustrating the 1locations and
elevations of the boreholes and subsoil stratigraphical sections of the
borings are provided on Dwg. 1036919-A.

A detailed description of the subsurface conditions encountered is given
below.

Heterogeneous Mixture of Silty Clay, Sand and Gravel (Glacial Ti11)

A heterogeneous unstratified mixture of silty clay, sand and gravel is the
predominant deposit at the site. It extends beneath the surface to
bedrock for a thickness range of 12-14 m. A grain size distribution
envelope for the soil as determined by mechanical analyses is given in
Figure 1 . Atterberg 1imits were also obtained to evaluate the behaviour
of the fine grained portion of the material and the results are plotted in
Figure 2 . A summary of the indices are provided in Table 1 below. Unit
weights are also included. '

Table 1
Range Avg.
Natural Moisture Content (W) % 9-15 12
Liquid Limit (W) % 14-27 23
Plastic Limit \ (Wp) % 10-14 12.5
Unit Weight (KN/m3) 22.6-23.6 23

It 1s evident from the results that the deposit s cohesive and
predominantly of low plasticity. At lower depths (10 m - 14 m/Elev. 176 m
to 172 m), the si1t content increases and the soil becomes less cohesive.

Pockets of dense silt (lacustrine depositiod) were also sampled in areas
across the site. The silt layer thickness ranges from 0.75 m to 3.0 m and

was confronted at an approximate elevation of 178.0 m.

The consistency of the deposit as indicated by 'N' values of the Standard
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Penetration Test is primarily hard. However, a weaker zone of very stiff
material is interlayered between a hard upper crust and hard material
below. This weaker zone has a thickness range of 1.5 m to 6 m and was
encountered at a depth range of 3.0 m to 9.0 m (Elev. 182.9 m to 177 m).

Fill Material (Mixture of Silty Clay, Sand, Gravel and Shale Fragments)

The approach fills were composed of an irregular mixture of silty clay,
sand and gravel, with geotechnical properties similar to the natural
soil. Shale fragments were also identified in the samples recovered.
Hard augering within the f111 also indicated the probability of boulders
and cobbles. Grain size distribution curves for the fil) material are
fllustrated in Figure . The 111 depth sampled on the top of the
embankments adjacent to the wing walls ranged from 6.0 to 8.2 m.

Atterberg 1imits were also obtained and the results are plotted in
Figure 4 . A summary of the indices and unit weights are provided in
Table 2 below.

Table 2
Range Ava.
Natural Moisture Content (W) % - 9.5-18.5 14
Liquid Limit (W) % 30-48 38
Plastic Limit (Wp) % 16-24.5 18.6
Unit Weight (KN/m3) 21-22.1 21.8

The results reveal that the fill is cohesive with a low to intermediate
plasticity range. 'N' values which range from 4 to 29 indicate a state of
compaction ranging from low to high.

Bedrock Conditions

————

According to available information, bedrock consists of a shale from the
Dundas-Meaford Formation. It occurs at elevations between 172.0 m and
174.0 m.

No rock coring was carried out but shale bedrock was identified in various
split spoon samples. '
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Groundwater Conditions

Observation of the groundwater level was carried out by measuring the
water level 1in the open boreholes. Measurements revealed stabilized
levels ranging from 0.4 m to 2.4 m below original ground level. Water
levels obtained in the open boreholes penetrating the i1l ranged from
0.5 m to 2.0 m above the natural soil.

T. Sangiuligho, P. Eng.
Foundation Engineer

L2 R,

Chief Foundation Engineer



APPENDIX



OFFICE REPORY ON SO EXPLORATION

wimsiry ot

'W’ Zunsmnamn ang
MR aERY
Ontarg

Q
RECORD OF BOREHOLE No 1 METRIC
wp,  103-69-19 LOCATION Co-ords. N & 834 495.5; 'E 290 528.4 ORIGINATED By _ TS
pisT__ 6 HWY 410 BOREMOLE TYPE Solid Stam Auger, Cone Test COMPILED 8Y b
DATUM Seoderic DATE 87 11 30 and 87 12 O1 CHECKED BY
CYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 5., | 2 [nesisrance pior natyta £
HASHC  aonsrgme voue ] o X REMARKS
e §% b 20 40 &6 80 igo [T conrewr wmT 2 Q
g o ﬁ - f L 6: 1 Fi w” w Wt gﬁ &
iLT—EV DESCRIPTION Slalw % Qé 5 SHEAR STRENGTH P ‘ = | cran $i1ze
bepTH 2|5 2§35 5 |ounconnmes o rieo vane sten content | ¥ [DSTRBUTION
®iZ 2 &Y & |®OUCK TRIAXIAL X LAS VANE Wi CONTENT {%) . (%)
dgg,; Grouid Surface /'f' I 10 20 30 kN/m® len sa siocl
Mixture of 3iley Clay 3Tt
Sand and Gravel 192
(FL1L) Z7ss | 19 < 22.1
31 88 1 15 \
Occ. Shale Fragmencs
. 4} 58 13 190
| Brown
Crey 5185 | 26 ,
188} e
6155 | 22 4 14 30 35 21
- 186
h 4%, 3 Hard 71 85 a8
8.2 A
Huterogeneous Mixture 4 A
of Siley Clay ‘f. 2185 | 59
Sand and Cravel . 184
(Clactlal T111) ,4’,
Hard ’;/ LRI o0/112 em ) U - 22.9
CER 182
Liroun it
Grey /AR D el
"]
A1 180
ALLLSS | 44
&
78. -
..1..15.:;.,,._..““..__._._.- A2 35 T60M 7 e 178
Silt with laterbedded
Sand Sesms i ?‘L
Trace of clay L3188 [100M1Sem
Grey 176
. Very D .
175,20 — _."fl, ...‘.n'.:. — e g A1 4 | G5 80M12em
18.3 £X -
1‘4
! 174
G -Pisd g3 NooMiz em
172.0 CLPTETRET T 12 em
2L.5 End of Borehole
Probable Bedrock
#* Note: Groundwater
Level Not
Established.
Borehole Caved at
A Depth of 5.2 n

o3, &5 ; Numbars refer ta
Sensitivity

20
155 (%) STRAIN AT FAILURE
10 .
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RECORD OF BOREHOLE No 2 METRIC
WP 101-69-19 LOCATION Covords. N & 834 4bb,4; £ 290 509.6 ORIGINATED BY _ 18
pisT__ 6 Hwy 410 BOREHOLE Typg  Solid Stem Auger, Cone Test compiep sy I8
DATUM Geodetie DATE 87 12 02 CHECKED avﬁ
DYNAMIL CONE PENETRATION
SOIL PROFILE sampies f & :'&: fitisrenes onE ] masme M | ,
g% & it Mot ruke iy nw REMARKS
- $G| & w a0 80 80 w0 | comtany L z=
Olm m - i | ) L wp W Wl. o &
LEV Elulw!|2/95!| 8 [snear srrencth AT V- 2 | craN SiZE
o DESCRIPTION ¢ 2 E DISTRIBUTION
TH 15121313 g [0 UNCONAINED & FIELD VANEL v coinene ol e
FE: y | &Y | & |wouck rRiaxia  x Las vane (% , {%)
1863 Ground Surface hoid * o 10 20 30 ki/m’ lop sA S1 cL
0.0 Hengrgﬁ:\;o&‘mxuuu el 186
6 y
Sand and Gravel S + \
(Glacial Till) % 23.1
Barg L TISS 1750 - —r
A 184 —!
L Brown, 4]
Grey LA 1] 58 25
p— 22.6
Vi 31 68 | 30 18
it 4| 88 | 26
: 475 §§ lj‘ it 6 25 4b 25
S eTE T 18 22.9
REC i
A.1iss ] 90
4
IR 10 cm
M
Hard G| ST 12 on 17? bt
VA0 BET66 1 e
’
! 176
p13.6 /111 ¥IEUN 7 cm
157 -

+3, 23 Numbers refer 1o

Sansitivity

20
1505 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 3

METRIC

Probable Bedrock

WP __ 103469-19 LOCATION Covords. N 4 834 474,46y X 290 498.2 ORIGINATED By T8
OISt 6 HWY 410 BOREHOLE Type  Solld Stem Auger, Cone Test COMPILED BY T8
DATUM Geoditic DATE 87 12 02 and 03 CHECKED BY E
DYNAMIC CONE PENETRAT
SOIL PROFILE SAMPLES | & 1 & | e TANCE CpDT oy RATION NATIRAL e
=l § MASHE  gopergne Gou | . T REMARKS
e w | 38 20 40 &0 80 100 |UMT  cowTnr UMT | SO
0 a g ﬁE i 1 1 i X Wp W w‘ Hw &
ELEY DESCRIPTION Tig| w 212 5 SHEAR STRENGTH S W 2 | oran size
DEFTR wlElZ |8 8% g |0 unconmnen  » miE vane oy [OSTRIBUTION
|2 5 | &9 & |oouck reamar  x was vang [WATER CONTENT(%) ")
186.5 Ground Surface n s bl 10 20 30 kN/m® GR SA 51 CL
0.0} ueterogeneous MixtureS | :
of Silty Clay 3 186
S.u(\d and Gravel i
Glacial Ti11) ‘
1] s8] 70 s _—— 22.8
¥ 184 £
scou. - +
Gray M2 8 37 & » 23.1 3 32 40 25
%
i 182
w Hard J1¥1 31 85 | &)
Y
14 ss| 2 180 a 23.2 | 5 35 48 12
o Y]
- SETE0MS on
178
S5.L.50A7 em
fard '
176
35 11204 7 em j 22,7 | 345 44 8
176, 2 33 T T00MLS cw
12.3} End of Borehole

*3' w¥ ;. Numbers refer 1
Senstivity

w0
15 5 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 4

METRIC

w P 103-69-19 LOCATION Co-ords. N 4 §3& 458.%; & 290 470.3 ORIGINATED 8y _ T8
DIsT 6 mwwy 410 BOREHOLE Typg Solid Stem Auger comenen ay T8
DATUM Geodetie DATE 87 12 03 CHECKED BY @
DYNAMIC CONE PENETRATION
SOIL PROFILE samples |2 | % | Riterancs Shor I .
- gs § 20’ a0 LiMiY CONTENY  LIMIT U] A
" Q ] 60 80 100 Z2 a
; 9 o w at > h i L 4 Wp w W, :Dg
ELEV BN S8l e 2|88 G |sHEAR STRENGTH e G 1 craiN 5128
DEFTH DESCRIPTION IR éé g ounconmneo o mmpvanel oo, |y [DSTRIBUTION
é 4 z | &Y | & |eouck reama x tas vane |W (% {%)
186.0 Cround Surface | ¥ * & 1020 30 GR SA §I CL
0.0] Heterogsneous Mixture |
of 8ilty Clay
Sand and Gravel ¢
- (Glacial Ti1l) o
Very Stitf Liss (80] v ! 18 Doty 329 52 16
to Hard
 Brown_ ¢
Crey (1.2] 88 | 27
7 182~
P« YK TR — 5 32 43 20
Stiff brbf
-~—f4
A S 18
388 1110 178
6] 38 1100
176 :
-
174.9 A 7188 1108
1.} End of Borehols

+3, %5 . Numbaers refer to

Sensinvity

0
15 48 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No § METRIC
‘W P 103-69-19 LOCATION Coworde. W & B34 446.6¢ K 290 481.% ORIGINATED BY TS
oIsT & H_wv 410 BOREHOLE type Solid Stem Auger, Cone Tesc COMPILED BY T8
BATUM Geodetic DATE 87 12 03 CHECKED BY @E.
DYNAMIC CONE PENETRATION
SOIL PROFILE saMPLES | & | D Oy © NaruaaL =
Hg ] MASTIC  morsrune Lo ] L, X REMARKS
5)a n | 56 20 40 4p sp 10 [\WT o content TWTH 59 s
X I - A 1 w W, 2
ELEY DESCRIPTION |81 ¢ | 2(85| & [ean strenon o | T3 | cram size
DEPTH w|ELEZ]E §o % [0 UNCONEINED  + FIELD VANE y |DISTRIBUTION
g12 5 &V | & |eouck rmanac  x 1ag vang [WATER CONTENT (%) (%)
6. Cround Surface held - o . 10 20 30 GR 54 51 CL
0.0 Heterogeneous Mixture TBe
of Stley Clay \
Sand and Gravel \,%‘
(Clacial Till) T T ]
 Brown
Grey 2158 [ 38| Dp——ts $ 27 47 21
o Hard 188 1 43 18
4] 88| 29 6 28 42 26
5 88 | 25
’; 61 §3 | 25 18
Vory §eiff .
1 /] 55 [Bounding
41C 81 85 110 4
4 17
e '
Hard 4 1P 9] 88 J100M15 em 4 23 66 7
) D)
f"‘
. 17g
bl /1101 35 [100M1S em
¥ 1o
.;}
123.9 e 1T S5 1 T00M12 cm| 17
12.3  Eud of Borehole r&%

Probable Bedrock

+3, w8 ; Numburs refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
16
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RECORD OF BOREHOLE No 6

METRIC

WP 103-69+19 LOCATION Cowgrds., N 4 834 433.6; E 290 448.2 ORIGINATED BY TS
oISt 8 Hwy 410 BOREHOLE Type _Solld Stem Auger, Come Test comenep 8y _ 1%
DATUM Geodetic DATE 87 12 04 CHECKED BY :
« w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W | F |vessrance mor wasric ATV ...'JE REMARKS
= Wt Lisy EONPENT  LimT -
e » 50 w 20 40 60 80 100 z2 &
Sle 4 i AP A WO WO Wp w w | 5% ,
aevl 8| w!| 2|95 | § [sHear strencrH AT GRAIN $IZE
DEPTH DESCRIPTION w{E| 2| S |88 | % |ounconmmes  » RO VANEL o oo bl Y DISTRIBUTION
3 z y | &Y = |e quick tRamial  x Las vanE ’ (%)
187.0l  Ground Surface & ! = 10 20 30 fiN/m® IGR SA Si CL
0.9 Heterogensous Mixture [] /
of Siley Clay % 86 [y
Sand and Gravel [l e . \\
(clactar Tin) (W] 1188 5 e 0ttt 23.1 [12 23 &1 2
v .
o ./ + T
L Brovn e 184
Gray Harafll] 2/ .88 | 50
)
A R ED
ki
. 23.6 | 8 32 44 16
’// 4] 88 | 29 1a2h O purert
(14 5[ 88 | 30
A Ts s T8
Very Stifl]
2 AL 180
’.w BISE 175 ¢ oot 13 30 32 25
pt V.
e
114 178}
[P T d 9| 88 70
8ilc Very Dense I
'd .
Hard a1, ‘
{11l ss [ 100415 cm
B -
- 1’
173, A YTTLE N 7 o
13.8  End of Borehols

Probable Bedrock

+3, x5 : Numbars refer to
Sanntivity

20
15 45 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 7 METRIC
WP 103«69-19 LOCATION Corords., N 834 426.2; E 290 420.3 ORIGINATED By T8
pist .6 HWY 410 BOREHOLE TYPE  Solid Stem Auger, Cone Test COMPILED BY T8
DATUM Ceodecic DATE 87 12 04 CHECKED 8Y @
SO PROFILE SAMPLES o W |DYNAMIC CONE P!ENE?MNON
=% | " [ReSsTANCE POT masric MU oue| T REMARKS
= 3| % 20 40 60 80 100 [T coNTewr dmt ) SO
Ofe 4 = ) i h | i Wp W w| 5% &
£Lev BESCRIPTION I8 w!2195| & |sHEAr stRencTH s | % | cRAN si12E
pEPTR| 0 =15 2|8 gg g [0 UNCONKNED  » HEDVANEL oo o e, ]y o [OISTRIBUTION
al g z [ FY | & |eouck TRIAxAL  x (AB vanE N (%) (%}
193, Ground Surface n : w 020 3 kN/m? [GR SA $i CL
0.% V7
Mixture of
Siley Clay
Sand and Gravsl
{ri1p) 1| 85 [ 192
Occasional Shale \
F ent
ragments 2lss s \ o~ 16 20 42 22
Brown . 19 \\
M
3! 88 8 .‘!‘ [ 22.1
—— 188f—
41 35 | 26 .
186.4 Very Stiff o T
6.9 Heterogensous Mixture Fpi-
of Silty Clay ol
Sand and Gravel 41 5] 88 | 5% 186}
{Glacial TL11) .
Very Stiff to Hared
| Brovn. L
Gray 61 88 | 40
184 ’
.1
b
1 2lss | a1
N 1 4 182
Seiff 8] 88 16
PR ;
9] 8§ | 3% 18
]
of 101 SE 7571 15 om ’
* 1
4 q
ALl S5 100(1 15 cmj
ik 1 176
175 .4 PYITTSS TTOUM 1S ¢
18.4 End of Borehole

o3, x5 Numbars refer 1o
Swasinvity

20
15 -5 {"%} STRAIN AT FAILURE
10
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WP _ 103-69-1%

oist...& Hwy 410

RECORD OF BOREHOLE No 8

LOCATION
BOREMOLE Typg  Solid Stem Auger, Cone Test
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FOUNDATION INVESTIGATION REPORT
For
Courtney. Park Drive Underpass
2.0 Kitometres North of Hwy. 401/410
WP 103-69-19, Site 24-441
Hwy. 410, District 6, Toronto

INTRODUCTION

This report summarizes the results obtained from a foundation
investigation carried out at the aforementioned site. The existing
Courtney Park Drive Underpass will be "twinned® with a similar structure
located adjacent to and south of the present bridge. The purpose of the
investigation was to:

1) Determine subsurface conditions at the site;
2) Provide pertinent geotechnical recommendations regarding structure

foundations and related earthworks.

SITE DESCRIPTION

The site is located adjacent to and immediately south of the existing
Courtney Park Drive Underpass, situated approximately 2.0 kilometres north
of Highway 401 on Highway 410 in the City of Mississauga.

The terrain surrounding the site is generally flat and used primarily for
agriculture. Construction of the Hwy. 410 southbound was in progress at
the time of the field investigation. Industrial units were also in the
construction phase approximately 1.0 kilometre east of 410 on Courtney
Park Drive.

Geologically, the site is located in the physiographic region known as the
Peel Plain. The characteristic deposit in this area is a cohesive glacial
till. The overburden is underlain by shale bedrock of the Dundas-Meaford
Formation. '
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Field Investigation

A total of eight sampled boreholes were ‘advanced at locations spread
across the site between 87 11 30 to 87 12 07. The boreholes were located
in the vicinity of the proposed abutments and piers and through the
embankment fills. Seven dynamic cone penetration tests accompanied the
sampled boreholes.

Continuous flight solid stem auger equipment was used to advance the
boreholes with subsoil samples retrieved by a split spoon sampler in
accordance with the standard penetration test (ASTM D1586). The samples
were identified in the field and then transported to the laboratory for
applicable testing on selected samples.

Water levels were obtained in the open boreholes until approximate
stabilized levels were observed.

Survey information related to location and elevation of boreholes was
provided by Wyllie and Ufnal Consulting Engineers.

Laboratory Analyses

The laboratory analyses consisted of:

1) Atterberg Limit tests/grain size analyses;
2) unit weight tests;
3) natural moisture content determination.

Subsurface Conditions

The characteristic deposit in this area 1is an ovefconsolidated
heterogeneous mixture of silty clay, sand and gravel (glacial till)
underlain by shale bedrock. The thickness of the overburden was found to
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‘be in the order of 12-14 m. The soil in the embankments adjacent to the

wing walls and approaches consists of fill that is somewhat similar to the
natura] soil. Approach fills are in the order of 6-8 m high.

Factual data on the subsurface conditions is contained on the Record of
Borehole Sheets. A plan of the site illustrating the locations and
elevations of the boreholes and subsoil stratigraphical sections of the
borings are provided on Dwg. 1036919-A.

A detailed description of the subsurface conditions encountered is given
below.

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

A heterogeneous unstratified mixture of silty clay, sand and gravel is the
predominant deposit at the site. It extends beneath the surface to
bedrock for a thickness range of 12-14 m. A grain size distribution
envelope for the soil as determined by mechanical ana]yées is given in
Figure 1 . Atterberg limits were also obtained to evaluate the behaviour
of the fine grained portion of the material and the results are plotted in
Figure 2 . A summary of the indices are provided in Table 1 below. Unit
weights are also included.

Table 1
Range Avg.
Natural Moisture Content (W) % 9-15 12
Liquid Limit (W) % 14-27 23
Plastic Limit (Wp) % 10-14 12.5
Unit Weight (KN/m3) 22.6-23.6 23

It is ‘evident from the results that the deposit is cohesive and
predominantly of low plasticity. At Tower depths (10 m - 14 m/Elev., 176 m
to 172 m), the silt content increases and the soil becomes less cohesive.

Pockets of dense silt (lacustrine deposition) were also sampled in areas
across the site. The silt layer thickness ranges from 0.75 m to 3.0 m and

was confronted at an approximate elevation of 178.0 m.

The consistency of the deposit as indicated by 'N' values of the Standard



Penetration Test is primarily hard. However, a weaker zone of very stiff
material is interlayered between a’hard upper crust and hard material
below. This weaker zone has a thickness range of 1.5 m to 6 m and was
encountered at a depth range of 3.0 m to 9.0 m (Elev. 182.9 m to 177 m).

Fil1 Material (Mixture of Silty Clay, Sand, Gravel and Shale Fraaments)

The approach fills were composed of an irregular mixture of silty clay,
sand and gravel, with geotechnical properties similar to the natural
soil. Shale fragments were also identified in the samples recovered.
Hard augering within the fil11 also indicated the probability of boulders
and cobbles. Grain size distribution curves for the fill material are
P1lustrated in Figure 3 . The fill depth sampled on the top of the
embankments adjacent to the wing walls ranged from 6.0 to 8.2 m.

Atterberg 1imits were also obtained and the results are plotted in
Figure 4 . A summary of the indices and unit weights are provided in
Table 2 below.

Table 2

- _Range Avg.
Natural Moisture Content (W) % 9.5-18.5 14
Liquid Limit (W) % 30-48 38
Plastic Limit (Wp) % 16-24.5 18.6
Unit Weight (KN/m3) 21-22.1 21.8

The results reveal that the fill is cohesive with a low to intermediate
plasticity range. 'N' values which range from 4 to 29 indicate a state of
compaction ranging from low to high.

Bedrock Conditions

According to available information, bedrock consists of a shale from the
Dundas-Meaford Formation. It occurs at elevations between 172.0 m and
174.0 m.

No rock coring was carried out but shale bedrock was identified in various
split spoon samples. ‘



Groundwater Conditions

Observation of the groundwater 1level was carried out by measuring the
water level in the open boreholes. Measurements revealed stabilized
levels ranging from 0.4 m to 2.4 m below original ground level. Water
levels obtained in the open boreholes penetrating the fill ranged from
0.5 m to 2.0 m above the natural soil.

Discussions and Recommendations

A two-span structure (36 m - 36 m) similar to the existing overpass and
Tocated adjacent and south of the existing structure is to be constructed.
The bridge is designed to facilitate increased traffic as a result of
rapid residential and industrial growth in the area. The new structure
will form a component of the planned partial interchange at Courtney Park
Drive and Hwy. 410. The profile grade of the new bridge has been set at
194.0 m and that of Hwy. 410 at the crossing at 187.2 m. Evaluations on
whether to remove the existing wing walls in preparation of a proposed
core collector system and bridge conversion from a two-span to four-span
in the future is in progress. The following itemizes our recommendations
for:

(1) structure foundations

(2) temporary shoring

(3) approach fills

(4) granular backfill to structures

Structure Foundations

The proposed structure may be supported on spread footings founded within
the natural soil at the same elevations as the existing adjacent bridge
footings. A1l footings must have a minimum earth cover of 1.2 m for frost
protection. For purposes of the 0.H.B.D.C. the following design values
are recommended.



Abutments, Piers, Factored Bearing Capacity at U.L.S. 450 KPa
Retaining Walls: Bearing Capacity at 0.L.S5. Type II 300 KPa

In view of the overconsolidated nature of the overburden settlements
induced will be minimal. The magnitude of the total and differential
settlements should not exceed 25 mm.

To ensure resistance against horizontal movement of the footings caused by
lateral loading an adhesion of 75 KPa can be assumed between the underside
of the rough concrete footing and the soil.

No major dewatering difficulties are anticipated for footing excavations
in consideration of the relatively low permeability of the glacial til}
deposit. Localized seepage into excavations can be controlled by
perimeter ditches and pumping from sumps.

In view of the close proximity of the existing bridge footings, excavation
of the new footings should be monitored closely to avoid any undermining.
In addition the soil at founding elevation should be void of any fill that
may have been used in the construction of the existing footings. This
material is to be removed and replaced with mass concrete.

Temporary Shoring

In the event that it is decided to remove the wing walls, temporary
shoring will be required to resist applicable earth pressures. It is
recommended that the shoring take the form of a soldier pile and lagging
system. For design purposes, the following parameters are provided.

Material | A X
Fill 25° 22 KN/m3
Granular (Behind Existing 30° 21.2 KN/m3

Abutments and Wing Walls)
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Surcharge pressures and hydrostatic pressures should be incorporated in
the design. If required, the system can be supported by soil anchors
using an adhesion of 75 KPa. The anchors must be tested for pull-out to
confirm the capacity of the soil.

The soldier piles can be installed in pre-augered holes or driven into the
soil penetrating at least 2 m below the abutment footing elevation.

Approach Fills

No stability problems are anticipated for approach fills and embankments
constructed with standard-2H:1V side and forward slopes. Approach fills
in the order of magnitude of 7.5 m will be required. A1l softened and/or
organic material within the planned limits of the immediate approaches
should be excavated for their full depth prior to fill placement. The
total immediate settlement of the fill and natural subsoil has been
predicted as 75-100 mm. Shear keys should be instituted where new fills
abut against existing fills.

Granular Backfill to Structures

Free draining material such as Granular 'A' or Granular 'B' is recommended
as appropriate backfill to the abutments to prevent hydrostatic pressure
build-up. Design parameters of the soil are given below:

Granular 'A' Granular ‘B’
Angle of Internal Friction (2) 35° 30°
Unit Weight (KN/m3) 22.8 21.2
Coefficient of Active Earth 0.27 _ 0.33
Pressure (KA)
Coefficient of Earth Pressure 0.43 0.5

at Rest



Weep holes in the abutment walls should be designed to drain any
accumulation of water in the backfill, If the abutment walls are rigid
and unyielding the earth pressure coefficient at rest should be used in
the calculation of lateral earth pressures.

Miscellaneous

The fieldwork for this investigation was carried out under the supervision
of T. Sangiuliano, Foundation Engineer, utilizing equipment owned and
operated by Master Soil Drilling, Toronto. This report was written by T.
Sangiuliano and reviewed by Mr. M. S$. Devata, Chief Foundation Engineer
(East).

“j '
T. Sangiutiang, P.Eng.
Foundation Engineer

LICENSED
PROFESSIONAL
ENGINEER

[ |
ONTARIO '
\ .

)= R e,

M. S. Devata, P.Eng.
Chief Foundation Engineer (East)
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT] N VALUE 1S THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD 5imm O.D. $PLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A MAMMER WITH A MASS OF 63.5ky, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LE5S THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Stmm 0.0, 40° CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURRED GROUND. '

SOILS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCLY OR DENSENESS,

CONSISTENCY : COHESIVE SOLS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH [} A5 FOLLOWS:

I ey tkea) 0-12 12 - 28 25-50 { $0-100 | 100 -200] =200
VERY SQFT SOFT FIRM STIFF VERY STIFF HARD

DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY $PT N VALUES AS FOLLOWS:
IN (BLOWS/0.3m)] 0 - § 510 10 - 30 30 - 50 =50
VERY LOOSE| (OOSE | COMPACT | DENSE VERY DENSE

ROCKS ARE DESCTRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN,

MODIFIED RECOVERY: 3UM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH éXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION {R Q ), FOR MODIFIED RECOVERY, 15

| RGD (%) 0 - 25 25-50 | 50 -75 75 - 90 0 - 100
VERY POOR POOR FATR GOOD EXCELLENT
JOINTING AND BEDDING :
SPALING 50mm 50~300mm{ 0.3m~im | Im - 3m >3m
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BEDDING VERY THIN THIN MELIIM THICK VERY THICK
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MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING
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STRESS AND STRAIN U %  DEGREE OF CONSOLIDATION
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E kpar MODULUS OF LINEAR DEFORMATION 7, kPa  REMOQULDED SHEAR STRENGTH
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7' KN/ UNIT WEIGHT OF SUBMERGED SOt Brax L% VOID RATIL IN LOOSEST STATE



SILTY CLAY, SAND & GRAVEL (Glacial Tull)
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OFFICE REPORT O~ SOIL EXPIORATION
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RECORD OF BOREMOLE No 1

METRIC
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DEPTH DESCRI -5 2% 8% g |0 UNCONFINED  » FIELD VANE[ oo oy na | Y DISTRIBUTION
gz 5 | &Y D [eouck TRAxAL  x LAB vaNE WA NTEN (.), -, (%)
193.5 Ground Surface @ ; @ 0 20 30 JN/m iGR sa sicl
.0
Mixture of Silty Glay s 1"
Sand and Gravel 192 Fm
(Fill) 2,88 | 19 T <« 22.1
>< 3758 | 15 \
Occ. Shale
Fragments 4188 | 1% 190 \\
M
LErown
Grey 5| 8§ 26
188
61 85 | 22 d 14 30 35 21
[PRRY: . 186
85,3 Hard 7 8% 38
8.2 Wi
Heterogeneous Mixture x/
of Silvy Clay "o
Sand and Gravel K 855 32 184
(Glacial Till) f,g‘
Hard ‘./1 9185 | 607112 em —— 22.9
v . 182
“B_rgw_xjx_ i 4 -
Gray /6' 10| §8 54 [ F I,
i i 180
ALl SS | s
o)
178.3 “ld
S — - o e e Al et 7 | 55 ] BOM 7 em 178
5ilt with Interbedded
Sand Seams '
Trace of Clay 131 88 1100M15em
Grey ‘ 176
Very Dens ¢
172:2) L P T e TS TR0 12 cm
18.3 LE
° #
174
Gl His 1ss 100M12 em| -
(-4
1 4
72.0 SAWTET 55500 12 o
7L.5 Frd or Sorehols T2
Probable Bedrock
* Note: Groundwater
Level Not
Established,
Borehole Caved at
a Depth of 5.2 m !
! ! i
|
i
; |
i
}
|
!

+3, 3. Numbers refer 1o

4

20 '
i VA
Sansitivity 5 gﬁ {%) STRAIN AT FALURE




OFFICE REPORT ON_SOIL EXPLORATION

Mimstry ot
T-arsportanon snd
Commuriganang

tare
RECORD OF BOREHOLE No 2 METRIC
w P 103-69-19 LOCATION Co~ords, N &4 834 4b4&. 4y E 290 509.6 ORIGINATED BY _ TS
DIST 6wy 410 BOREMOLE Typg _Solid Stem Auger, Cone Test compiLen gy T8
DATUM Geodetic DATE 87 12 0z CHECKED BY ,
o W |DYNAMIC CONE PENETRATION .
501 PROFILE SAMPLES wg .&i RESISTANCE PLOT fLAsTIC :gylg:cﬁli . ‘w"::" REMARKS
o $56 3 20 40 0 80 100 |'MT coNranr LMt} SO
9 o o = z | 3 1 L 1 Wp W W, Sw &
ELEV Eld| @] 2|38 | & [sHEAR STRENGTH U — 2 | craN sIzE
S DESCRIPTION SIE 218|381 5 |oonconanm s rmownel ooy [OISTRIBUTION
g1z 5 [ZY | & |eouck TRiaxal x Lag vane w (%) , (%)
1863 Ground Surface n - wi 1 20 0 kN/m” R SA §1 CL
0.0 ﬁet%rg ??eogi Mixture |34 186
o y Clay
Sand and Gravel R ‘1-" \
{Glacial Till) \-
1
_ E_{a_fci_"? 41 1) 88 50 L o 23
Lo 184
L Brown_ a
Geey ¥ 21 88 25
3 85 20 B 22.6
be 182
4 4] 85 | 2
/ 5| 8§ 19 W " 6 25 44 35
TR 18 22.9
REL
A 71 ss [ 90
LTI 0 o
% 178
Hard '; kY] 55 T 12 cm 9 1 ot
;,(,-\l() 35 604 7 cm
4 176
L75.6 s 7 em
0.7

End of Borehole

|

+3, x5 . Numbaers refer to

20
1 ¢
Sensitivity 8 gs {%) STRAIN AT FAILURE
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Maratry G
Transpottanom ang
Commumeatiars

Antang

RECORD OF BOREHOLE No 3

METRIC

Sansitivity

WP 103-69-19 LOCATION Go-ords. W 4 834 474.4; E 290 498.2 ORIGINATED By _ TS
oist .6 mwy__ %10 BOREMOLE Typg _ Solid Stem Auger, Cone Test comPiED By __ TS
DATUM Geodetic DATE 87 12 02 and 03 CHECKED BY E
L PROFILE SAMPLES | & w JOYNAMIC CONE PENETRATION
50iL PRO Wy | g [ResisTance LT pastic AR ol LT REMARKS
- $6| » 20 40 60 80 oo |UWT cowrewr umT] 50
O|a S22 2 (R NI WA YA Wp W wo| 5% &
ELEV DESCRIPHION & :é us ;,:: Z§ 9 |SHEAR STRENGTH P GR;A;W ?séa
DEPTH w121 Z | 21261 & |ounconmnedr o+ FIELD VANE y |DisTRIBUTION
gz > %u D | GUCK TRIAXIAL X LAB VANE WATER CONTENT [%) , {%)
186.5 Ground Surface n - 4 10 20 30 kN/m® fop ga 81 €L
V.01 Heterogensous Mixrure| ’ 186
of Silty Clay 8y ‘
Sand and Gravel /.
3 2L
(Glacial Till) BT e - 37.8
» 3 .; 184 120720 em
[Brown_ i AL g
Grey ': 2 | 8§ 37 ! " 23.1 332 40 25
1 182
. Hard ’; 31 .55 1 41
{ ]
-U
A e U ss ] 23 180 ] 23.2 535 48 12
g
Ver P4
_Stife
o} 44 3 55 | BOALS cm
& 178
1
yIRE [ S5 | 604 7 em
Hard i
¢ 176
L7188 [ 1204 7 om 22.7 345 44 8
7 e [t
£
174.2 %Ja 55 | LOOMLS -cm
12.3] End of Borehole
Probable Bedrock
|
t
!
|
; i
| 1l
\ 1
; |
| |
|
i
!
1
3 5. Numbers refar r 20
+9, w7 ; Numbers reter to 15 4455 {%) STRAIN AT FAILURE
10




OFFICE RERQRT ON. SO EXPLORATION

Mirosiry of
Transporaton 16
Cammung gtong

LRI
RECORD OF BOREHOLE No 4 METRIC
W P 103-59«19 LOCATION Co-prds. N & 834 458.9; E 290 470.3 ORIGINATED By T8
st 6 Hwy__410 BOREHOLE Typg Solid Stem Auger compiLep sy TS
DATUM Geodetic DATE 87 12 93 CHECKED evﬁ
SOIL PROFILE SAMPLES o w DYNAMIC CUNE PENETRATION
»"f% g | RESISTANCE FLOT R, |mastic T LD ,..,E REMARKS
< W4 Limtr CONTENT  LIMIT e (1
b w | 2O ¥ 20 40 60 80 100 z= 3
Q= i - =z A ) . i i Wp w W, | oW
ELEV DESCRIPTIO Tim| » | 2128 | § |SHEAR STRENGTH oo 2 | graiN si2€
BEPTH N |8l Z % g% % o unconeneo * FIELD VANEL oo ol menit (v y [|psTRIBUTION
1K 5 | SO & |eouck rranal x Las vane W %) {%]
186.0 Ground Surface & * w 10 20 30 GR SA 51 CL
0.0] Heterogeneous Mixture B
of Silvy Clay 3
Sand and Gravel
(Glacial Ti11) o
Very Stiff N 1{88 | 80 + 184 [y T 329 52 16
to Hard o
| Brown, re
Grey PPl 20 ss | 27
0./ 182
_s_ ;f“:; 388 |17 ot 5 32 43 20
ri
- e
B,
' 41 88 38 180
uPd
1
A 5] ss (110 178k
o
d 6] 85 {100
ez 176
174. 9] 914 71 88 [105
11.1 End of Borehole

+3, x5 ; Numbers refer ro
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10
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OFFICE REPORT OM.SOIL EXPLORATION

Tty
RECORD OF BOREHOLE No 5 METRIC
w P 103-69-19 LOCATION Covords, N & B34 446.6; B 290 4Bl.5 CRIGINATED 8y TS
DIsST 6 HWY 410 BOREHOLE TYPE Solid Stem Augar, Cone Test COMPILED BY T8
DATUM Geodetic DATE 87 12 03 CHECKED BY E
w | DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES ?gm 3 | resistance rior PLASTIC ';g‘#s:, LGUID ....SE REMARKS
" n g% % 20 40 50 80 0o |UMT cowmnr uMTl 5O
9 o [¥H] QE z H i f) ) L \)Vp W WL Dw &
ELEV S|8|w| 2|25 § [swear stRencTH —_—— 2 | crain size
DEPTH DESCRIPTION w13 2 3188 | § |ounconmnes  + RiE vane WATER CONTENT (%] ¥ |DSTRIBUTION
g z y | &V & |®quck rraxa x 1aB vaNE (%) (%)
186.2 Ground Surface . : w 10 20 30 GR SA S| L
0.0 Heterogeneous Mixcure (9], 186
of Silty Clay R \
Sand and Gravel /( \N““M
(Glacial Till) " 1] 88 | 68 ]
}/ +* - L0/ P
™.
| Brown p
Grey ~ a2 ss [ 38 Dttt $ 27 47 21
i 41 88 29 W 4 6 28 42 24
W%
’ 5] 88 | 25
A6] 88 | 25 18
Very Stiffl £
) N 71 85 |Bounding
o
V{855 110
4 178
/
/°J 42366 7
Hard i 57 88 | LOOMLS cm I
sl 17
ol 10} 85 10015 em
-
.;‘)
173.9 o VITT 55 (100412 em] 174
12.3 End of Borehole

Probable Bedrock

+3, &5 : Numbers refer to
Sensitivity

10
15 45 (%) STRAIN Al FAILURE
10
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Dmare

Miruatry ot
Transporaton and
Lommymznong

RECORD OF BOREHOLE No 6

METRIC

W P 103-69~19 LOCATION Covords, W 4 834 433.6y E 290 448.2 ORIGINATED By TS
DIST ] HWY 410 BOREHOLE TYPE Solid Stem Auger, Cone Test COMP'LED BY TS
DATUM Geodetic DATE 87 12 04 CHECKED 8y : é!; :
o wi | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &\ | 3 |Resistance plot TV I
T2 A LiMIt ""°,'..‘,'”S$ Gmir ] = O REMARKS
b w | 2O @ 20 40 40 80 00 conTe zZ= &
9‘ 55 g pe= > i I 4 L L Wp W Wy gg
ELEV DESCRIPTIO Sle| o | % (28| © |SHEAR STRENGTH T S——— GRAIN SiLE
DEPTH N . 22| £ 38| T |0 UNCONFINED  + FIELD VANE ATER CONTENT (1| 7 |PSTRIBUTION
&2 5 | &Y @ |eouck TRiaKAL  x LaB vaNE W (%) %)
187.0 Ground Surface W ! o 10 20 30 kH/m® {GR SA 51 CL
¢.0 Heterogeneous Mixture /P|
of Silty Clay 186 ey
Sand and Gravel ¢ L\
(Glacial Till) 1] 88 | 35 No— 0 terrrmpmermendd 23,1 112 23 41 24
"; 4 M""‘"—w.
g = 2
Brown rd T 18
Grey _Hard /7171 2185 | 50
ANy
ydl 385 | 24
3} 41 85 29 182 O prmadund 23.6 8 32 44 16
‘i 51 88 30
°d 61 35 18
very stif
FLTTTIET 5SS 180
¢ 8| 55 75 o - 13 30 32 25
b
412 178
— e e e el 983 70
8ilt Very Dense If;
358
|4 10] 58 [100 176 F
Hard a8
Fl11] s | 100415 em
1 174
173.2 ,ﬁﬁ’lz 55 1100M 7 em
13.8) End of Borehole

Probable Bedrock

+3, x5 Numbers refer to

Sansit

ivity

20
1545 (%) STRAIN AT FAILURE
o]




OFFICE REPORT OR SO EXPLORATION

Mgy 3
Trarsporargn ang
ot T T
Imaty
RECORD OF BOREHOLE No 7 METRIC
WP 103-6%9-19 LOCATION Cﬁ‘rﬂrds. N 834 426.2; E 290 420.3 ORIGINATED gy I8
DIsT 6 HWY 410 BOREHOLE TYPE _Solid Stem Auper, Cone Test COMPILED BY 18
DATUM Geodetic DATE 87 12 04 CHECKED BY (EE
SOIL PROEILE SAMPLES o W |DYNAMIC CONE PENETRATION
Wy F | RESISTANCE PLOT NATURAL o
T 521 O PaSIIC mowsrue LOUD | e B | gEMARKS
= n | ZC| P 29 40 60 80 100 CONTENT UMIT | 5 4
p4 5 I.SI Qn 2 H 3 " ] I Wp W WL mw
ELEV DESCRIPTION =lg| | 2|25 § [sHeAR STRENGTH RO B | GRraiN SIZE
DEPTH = 2z 8 381 g |o unconeneo + FIELD VANE . y - [DISTRIBUTION
. E; 4 5 5\,, ; ® GUICK TRIAKIAL X LAB VANE WATER CONTENT (%) A
ngxg Ground Surface v - w 020 3p kN/m® JGR SA SI CL
' Mixzture of
Silty Clay
Sand and Graval
(¥ill) 1] 8§ 6 19
Occasional Shale \
Fragments
2. 88 & G i 16 20 42 22
Brown = 19 \u“
T
et . A ] 22.1
o T 188
&1 §
186.9 Very Stiff S |26 o " :‘
6.9 Heterogeneous Mixture piA: 8%
of Silty Clay i1 e
Sand and Gravel 41 51 88 55 188
(Glacial Till) .
Very $tiff to Hard
L Broun.. .
Grey o1y 61 88 1 40
. 184
A
Al ziss | 31
_.NW;A:. 187
seifel,)] B[ 55 | 16
—_ Mw;yf
o1 9 ss | o 18
EdR
q
Y {oh i858 757115 cm
o} 178}
,7
o .'\1.1 EE] IQGr 13 cm
re
ik 176 ;
175.4 AT TTO0N 15 em ’
18, 4 End ot Borehole .
|
i
| |
! |
§
; | !
: 1 |
{ H N
i I : i
i i : !
| : i |
: ; i |
i H ; i
! ! ‘
| s z
Il | { 1
i ] : i
{ i f
i 1
+3, %5 Numbers refer 1o

Sansitinity

20
15 45 (%) STRAIN AT FAILURE
10
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Dnsne

RECORD OF BOREHOLE No 8 METRIC
W P 1036919 LOCATION Co-ords. N 4 834 433.9; E 290 388.4 ORIGINATED BY T8
oISt 6 HWY 410 BOREMOLE TYPE Solid Stem Auger, Uone Test COMBPILED BY TS
DATUM Geodetic DATE 87 12 07 CHECKED ev:i
) AMP P w | DYNAMIC CONE PENETRATION _ -
S0OIL PROFILE S LES &OZ,’ 3 [ RESISTANCE #OT masric AR e o T REMARKS
$5| % 20 40 60 80 100 |UWT content umir) 5O
5 v = ! oy h } i 5w &
Qla W 2 Wp w W, Y
ELEV DESCRIPTION Sl8| g | 2120 O [SHEAR STRENGTH Oy Shain izt
DEFTH w1212 2126 G |ouncoNmNED  + FIELD VANE ; y |DISTRIBUTION
g 4 > %U ; ® GUICK TRIAXIAL X LAB VANE WATER CONTENT (%) , (%)
193.2 Ground Surface i N w 1020 30 kN/n® for 5A 51 ¢l
0.4
Mixture of Silty Clay
Sand and Gravel 194 rd
2
(r110) LSS B ‘>
w
Occagional Shale “::___,."""'::s-
Fragments 20 88 1 27 19 <__j
Grey~Brown ';' );.
Hottled 21.0 | 112 62 25
3{ 55 21 . .
184
187.1 x\“
5.1 Heterogeneous Mixture |4 || & 88 | 42
of Silty Clay ‘14
Sand and Gravel N 184
(Glacial Ti11) A 51 88 | 57
C/.
_Hard lv.
1] 6] ss | 28 18
Brown //
“erey Aol 17188773
. 182
l//
Very Stifffd |
PRe[ s8] 7545 em
v/'
o\ 180
;/./1 91 55 | 100AL5 cm
o
Iy
SRR « 178
Sandy $ilt Very Demsel.l jo| s5 | 80
A
A TISE 8075 em
boL 176
Hard A
é’-‘u 55 ] 804 7 cm
A 174
173.2 dATT 5SS TTO0MLS em
20.0 End of Borehole

3, %7 Numbers refer to

Sanwuitivity 10

20
15 45 (%) STRAIN AT FAILURE




MMISTAY OF TRANSPORTATION AND COMMUMCATIONS, ORTAMD MDD+ 207 $2 04
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o b

A 1

| ; : | /C CONT No
4 5 ’ -JE- - > s 2 9 o CIMENSIONS ARE 1N METRES w P NG 103-69 ‘}9
s 3 & : .- 3 Rss 9 o ANOIOR LMETIES unigts
183 - T I T 138 A, i & N KIOMETRES » METRES. COURTNEY PARK DRIVE SHEET
PaRK OR | N %t 0 AN : g
188 - oA AT LYY AV T 186 et -\
e DL LNA WAV IAN LD WA | = 2.0 BORE HOLE LOCATIONS & SOIL STRATA
I 3 g TTAT 1 F LA y vV b/
““,‘2?/277‘{41(:_‘2. AL A Az Hard fo] e Py 93.0
B A T it P Y . WET MIXTORE OF  PIA® .0 ,_“,“{Iaz L — .
1o LA Lo SILTY CLAY, SAND & J2sp ¥ St/ 10 1A §+1352.352 Hwy 4o
PAY 7 & KIS AP GRAVEL | PI=F] Sy 4y $¥a 15+ 600000 COUNTNET
AV St D e LA ¥ toradiar mite i A e Aue [0 KT N& 834 d6F. 768 crry oF
78 Ao Fard 71 AP LA VAR Z'ng&’:l' NEAZFS 78 \'FN g £ 790 463.37 BRAMPTON
e P s g o e e A i AR comraey / parc  \[BRivE "
L i /’ * ‘vfl/{: 4‘/',:’ A+ ISGA‘Z" N~ i : eSS ———
e ;-asnst.e e
172 - ISBEDROCK 17,
A-A 193.¢
- 193.9
COURTMNEY
rmtn or -Q-s &2 _ 3
188 i B’%’u”"ssomird BT SN[ 88 a wi.o
B T AT BRI AT AT A P < v o ALY
188 ,".(3" _-__g“ .4{( mri{.‘ (:/_‘ ‘i"{" -/< ﬂ({_H-'g:d‘,ré{ 184 oy wo-a
371 F /..437/> ..,7-.'{ 'Y ra . P D A 5 3 3
_- Traard VAN T AV LA AR A sl A 4182 _ g S _ KEY PLAN
}2,: IR DAAT T HET MIXTURE OF 1 X AT [ el T _ scace
AN SHEED A2 Lo SILTY CLAY, SAND & R0AG 3\ PLAN | - tim 05 0 Jm
m/,;/-/;,f/-‘-- > T GRAvEL LIS PTrTTg e L e —
175 sasandrd’ LIAR Do (GUACIAL TiiL) 48 safigem Hard oA’ 178 : . ‘SC};LE ; .
A Ui s A PP JF 18 Pdem LA m 4 - .
176 4] Hard PR ool o VA ;;_i:«s-%f/,,b E— LEGEND
‘YR %7 $° ¢ MeD Hwy 410 4w nor
—_ o1 Wk A 174 196 ESTABLISHED: 194 "' Sore Hole
PROBASLE . . B/0.Jm CONE £/0.Jm CONE
72 BEQROCK 172 194 v mwm T 2 2 et 104 < Oynamic Cone Pansiration Tast {Cone}
B ‘B o2 JHXTURE OF Z k\ . ; / g 19 192 Q— Bars Hale & Cone
ILTY CEAY % -1 f Wy 410 / m:} ><> 1] ) . N
190 4 - : _ . 196 . N Blows/0-Im (Std PanTast, 475 I/ blow]
SECTIONS GRAVEL {FILL] 2 1 ] : / . m% (m o
: . gs QGG SHALE FRAGMENTS B 503w CONE " ! ' Sn% ' 188 CONE Blows/O-3m (60° Cane, 475 1/ biow]
e e i S— R 5574555 0 e 5
4m 2 0 - dm 186 s i "/‘ Arin j""- P ?/g /ﬁ : ﬂ": a 7’“ : WP it 146 L WL ot time af investigation
e — YA A o A A A 4;7’7”2££ # o : _ : ARG B R 7 AT 94 L. 87 1l ond 8712
a4 A AN LA A A AR A A T HETEXOGENEGUS WIKTURE OF R4S AT E MAToZ e
82 A v .'/._/ ~-/-./- AUY.84Y, /14 SILTY CLAY, SAND & GRAVEL 4 .%'/-4/ solizem 1 4 a2
A b StiFf & AN AV YD 4P (Gucm L) Ack b A fo AN TGV
180 AR AGE MES /:1{’ AN : "A Stiff e Hard ALSRUPAVA kA8 A% 180
CEAAV ,m'//-.//‘(z/.(; b ";5, ‘_.':/;‘//-A/;‘-“ i 4/;%
178 A oL 4 > = e - TR
P AL AT A PR A0 o SILT WITH INTERBEDOEDE 1 1157, CO-ORDINATES .
78 Ankdarife 152?44 VA N A o : W2 JSAND SEAMS, T% CLAY poojrben 1 o 78 No JFLEVATON| NORTH €AST
T 4-{,!—1«9; P % 4% Y Deme TT L L e 7 T 193.5 |4 834 495.51290 528.4
174 Hpa i ien Y3 AT At 174 z | 186.3 14834 £64.4f290 509 .6
72 & | AMLAF A remAek 72 3 [ 18s.5 14834 473.4]290 498.2
8 DROCK 4 | 186-0 14 834458.9{290 470.3
176 5 3 = FROpABLE 170 5 | W6.2  }4834446.6/290 d81.5
168 2 a 3 168 & | 187.0 14834433.6/290 444.2
: S 3 7 1938|4834 426.2/296 £20.3
166 166 8 1193.2 [4834433.9i290 3884
¢ PROFILE COUR'ENEY PARK DRIVE . :
SC&LE ; :
8m 4 O 8m Hor
- ) dm 2 0O dm Vert -
; . NQTE:
i : Refer to Record of Borshole - ENGTES
: for Subsoil information for The bouedones b -54?;:5:;“ een eraiisied
_ Borehole No 8. coly at Bore Hole lecations. Betwesn Bore Holes the
. ) . ) . ) d are d from geolog '
) 1 .. NOTE: The [ and desn regort for
. - : : : * thig prowct and other d o may be o ar e
Enginmering M Cifice, Di f: "
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; DATE [ BY § DESCRIPTION
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METRIC DIST No &

DIMENSIONS ARE IN METRES | CONT No
UNLESS OTHERWISE SHown| WP No 103-69-19

5

. HWY 410 - COURTNEY PARK SHEET

3 i i DRIVE UNDERPASS
Semey S nerlook GENERAL ARRANGEMENT

WAL AL RE R (Koot QRN § M

cormuitng

955-545] | 1) WylkesUinal _

T T exisTinG ExpANsion JOINT SERL
L To BE REMOVED AND REPLACED
WITH NEW SEAL {TYP}

w,gggﬁmi’cw .;?ms ) SEMERAL OTES . - )

{237 q 4

ge, g‘o ,gzmc CIASS OF COMCRETE .
: i . :

EL He 078 TP - ERAINGER 30 w08

Tmme——— € COURTNEY PARK DR, CLEME LOVER TO REINEORCING STEEL

= hd
) Re2328 857 * WINGRALLS
SO0 me CORG . FRONT £ACE

R . : =
we2 i
BOT STA &+ 352 352 HWYE 410
* POC STR 104000000 CORTNEY PRRE DR.
N = & B34 461308
Ex 2 T3

FOR  CONSTRUCTION

L £
APFROACH SLAR WiTH - * PIERS & ABUTMENTS
* K

BOmm ASPHALT {TYP:
P TP
SQIE : BOTTOM

b2/ * REMKINGER
, —— WMLESS OTHERWISE NOTED . ?
J— : .
i - we s
Fi— : REIFORCING STEEL .
. D
- :Rifﬂ?amb EARTW
feanens

288 83w
Friete taiaie fa
dad HuEz

T SHALL BE SHADE 400
UMLESS OTHEAWISE SPECIFIED. BAR MANKS
WITH SUFFIX C DENOTE COATED BARS.

!SSUEB CONSTRUCTION WOTES
FUYRE TORTRATTUR SHALL FINISH THE BEARING
SEATS LEVEL Y0 THE SPECIFIED £LEVATIONS -

B BENCTES WOREING POINT .
TP DEWGTES Toe ¢ FAYEMENT

WL 8 1088 | At

WYLLIE & | | e
; 1. WMERAL ARKANGEMENT
BFNAL !.fMiTEB BOREMOLE LOCKTIONS AND SOIL STRAT
_ ) - ROATVAY PRGTECTION

. FOOTING EAYOUT AMD DETAILS

. FIER BETAILS
WEST ABUTMENT DETAILS

/ | EAST ABUTHENT DETAILS

SUDERAIL & CHANNEL

ANCHORAGE (TYRY. * ;s T I . STRUCTURAL STERL -~ S#F. 1
. STRUCTURAL STEEL - SHY. 2
: . 1. DECK LAYOUT AMD DETAILS

. DECK REINFORCING

TZ. BEARING LAYOUT ANG DETALLS _

13. JOINT ARCHORAGE AMD ARMOURING - SHT. 1

i Reed

-  SelON & ity . 14, JOINT KMCHORAGE AND ARMGURING - SWT. 7
i I wiw coNsT MOTE Wit CLESANGE Fiuw.i —3 f ELiam g2n | 15, BARRIER WALL

' b e msezs B o CLEkRaRcE e 500 1 R 16, REIFORCED EARTH - TYPICAL (ETAILS

_ . . . Y F5C M B PERE . DRAIN {TYRY §7. REINFORCED EARTH - PLANS, DETALLS

¥8. REINFORCED EARTH - ELEVATIONS

T9. BARRIER WALL OW FILL
ELEVATION

- 3 0. 5000 mm APPROACH SLAR
FUTORE WIDEMING ) E . —— 21, BARRIER WALL REMGVAL AMD MEM MEDIAN CUSE RECOMSTRUCTION
32001 s a2 £ [ . : COURTNEY PARK DR
ssg | . zo0e %09 24 AT |

L. RAILING FOR BARRIER WALL
N E ?

MNIITRY OF TRANSPORTATION AND COMMUNMICATIONS DMTARIG

; A S v
LINE OF FUTURE PLAN . ‘!“E\Kx\g S s
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R // wg

” &
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- | -
&u:srmt s ; +
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o
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ER I I S

-
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e et T s s cansnd
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e 4l :

¢

;

P -
1 e H
106 H oo T H

H

P

2

3. BRIDGE DATE AND SITE RUMBER DATA
6. AS CONSTRICTED ELEY. AND DIN.
|25, STANDARD DETAILS

26. QUANTITIES - SHT. |

2F. QUANTITIES - SHT. 2

NORTH

=

HIGHTING DUCT

SSPUALT & WATEREROOFING SEE DETAIL A’ C MEdRAR ¢
SYSTEM - 9Qwm YOTAL

’SE oS CONC DECK Qﬁﬁm ’ m SouTH 4 _3__;2
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