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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {5RT) W ‘VALUE 15 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kq, FALLING

FREELY A D\SfANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE MUMHBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE i$ DENOTED THUS N.

DYNAMIC CONE PEMETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL FOINT { 51mm O.D. 60° CONE ANGLE ) DRIVEN BY 475 )
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE 1O CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

"

CONSISTENCY: €

ENSENESS:

OHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SMEAR STRENGTP‘(CJ) AS FOLLOWS:

| ey Lkral 0-12

12-25 25« 50 50 - 100

100 - 200 » 200

VERY SOFT

FQFT FIRM STIFF

VERY STIFF MARD

COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY 5PT N VALUES AS FOLLOWS:
[N {slOWS/0.3m)| 0 -5 5410 10~ 30 30 - 50 =50
VERY (OOSE] (OOSE | COMPACT | DENSE |VERY DENSE

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

Ioraoi%) 0 -2 25- 50 5078 75 « 90 90 - 100
VERY POOR| POOR FAIR GooOD EXCELLENT
IOINTING AN®_BEDDING :
SPACING 50rmm 50 - 300mm|{ 0.2m « Im{ tm- 3m »>3m
JOINTING VERY CLOSE CIOSE | MOD. CLOSE] WIDE VERY WIDE
HODING VERY THIN THIN | MEDIUM THICK YVERY THICK

SUM OF ALL RECOVERED ROCK CORE MECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

M D»!_F.l_gg. RECOVERY: SUM.OF THOSE INTACT CORE PIECES, 100mm« IN LENGTH EXPRESSED A.’; A PERCENY OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R @ D), FOR MODIFIED RECOVERY, 15

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLNG _
THINWALL PISTON

MECHANICAL PROPERTIES OF SOiL

S SPUT SPOON LR , m,  kea™
WS WASH SAMPLE % OSTERBERG SAMPLE C e, |
§ T SIOTTED TUBE SAMPLE RC ROCK CORE Cy !
B S MOCK SAMPLE #H TW ADVANGED HYDRAULICALLY €y 1
€3S CHUNK SAMPLE F M TW ADVANCED MANUALLY . ¢, mfs
T W THINWALL OPEN F S FOIL SAMME H m
) T, 1
STRESS AND STRAIN u %
vy, kba  PONE WATER PRESSURE . Vio  kPa
i, ¥ PORE PRESSURE RATIO o kpa
o CkPo TOTAL NORMAL STRESS 7 kP
o’ kra EFEECTIVE NORMAL STRESS ¢ ko
v - kes  SMEAR STRESS ¢ -*
@ . kP PRINCIPAL STRESSES €y kea
€ % LINEAR STRAIN by -
LA % PRINCIPAL STRAINS T kpa
€ kta MODULUS OF LINEAR DEFORMATION % kto
G kb MODULUS OF SHEAR DEFORMATION 5 1
a ) COEFFICIENT OF FRICTION '
PHYSICAL PROPERTIES OF SO1L
LA kg/m® DENSITY OF SOLID PARTICLES . 1,%  VOID RATIO
Y, kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY
P, kg/m’ DENSITY OF WATER w 1% WATER CONTENY
Yy KN/’ UNIT WEIGHT OF WATER 5 % DEGREE OF SATURATION
P kyg/m® DENSITY OF sOIL wo % UOUID LiMit
Y kN/m’ UNIT WEIGHT OF SOIL w, % PLASTIC LMY
A ¥ kg/u- DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT
14 KN/ UNIT WEIGHT OF DRY 501 s % PLASTICITY INDEX =W, ~ Wp
eﬂ' ka/m:‘ DENSITY OF SATURATED SOIL ‘L 1 LIOUIBHTY INDEX « m
Yigr kN/m UNIT WEIGHT OF SATURATED SO L
P kg/m® DENSITY OF SUBMERGED 5OIL e 1 CONSISTENCY INDEX:
7' kN/m® UNIT WEIGHT OF SUBMERGED SOIL Coax 1% VOID RATIO IN LQOSEST STATE

COEFFICIENT OF VOLUME CHMANGE
COMPRESSION INDEX
SWELLING INDEX
RATE OF SECONDARY CONSOLIDATION
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DRAINAGE PATH
TIME FACTOR
DEGREE OF CONSOLIDATION
EEFECTIVE OVERBURDEN PHESSURE
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FOUNDATION INVESTIGATION REPORT
o For.
Orenda Road Overpass
W.P. 21-79~02, Site: 24*145*4&6
Hwy. 410, District 6, Toronto.

INTRODUCTION:

‘This report summarizes the factual information obtained from a founda-
tion investigation carried out by Morton & Partners Limited at the site

mentioned above,

The fieldwork for this investigation was carried out on July 5th and
6th, 1982, and consisted of six boreholes advanced by means of solid stem
augers and six dynamic cone penetration tests at the locations shown on
Drawing No. 2. The work was carried out using a truck-mounted CME 45

drilling machine. .

The elevations of the ground surface at the borehole locations were
&etermined using a benchmark consisﬁing of the northwest corner of a com~
crete slab, 15.5 m left at chainage 12 + 934.7. The elevation of this
benchmark is reported to be at 214.051.

SITE DESGRIPTION AND GEOLOGY

The site is located immediately east of Heart Lake Road and immediate-~
ly south of Orenda Road. The area is an open and grassed field at the
present time and approximately level at about el. 214,

The site 1is located centrally within the broad, genfly gsouthward
shelving Peel Clay Plain which was formed by glacial deposition and post-
glacial sequential erosion and sedimentation that took place within a large
ephemeral garland lake which was dammed up behind (i.e. north of) the rem
nant of the Wisconsin ice sheet that was left temporarily within the Lake
Ontario topographic basin during the ultimate stage of Pleistocege ice
retreat, The clay plain tends to be "stepped" into a series of rises from
south to north as a result of bedrock influences and by the staged south-

eastward withdrawal of the ice margin.



Bedrock comprises grey, interbedded thin shales, siltstones, mudstones
and limestone of the Meaford-Dundas formation, which are of late Ordovician
age., Bedding ig essentially flatlying with less than one degree declination
(dip) almost due southwest,

SOIL_CONDITIONS

The soil conditions at the borehole locations are shown on the Bore-
hole Records and consist essentially of silty clay resting on bedrock as
described below. ”

Topsoil

All boreholes encountered topsoil extending to depths ranging from 50
to 300 mm. In Borehole 8 only, the topsoil was covered with a veneer of
sand and gravel fill, about 75 mm in thickness,

Silty Clay (Glacial Till)

The topsoil covers a deposit of silty clay with some sand and widely
dispersed fine gravel, extending to bedrock at depths of about 5 to 6 m
below ground level.

The colour of the stratum grades from brown to grey-brown with depth
and becomes grey, rather abruptly, at about el, 210, i.e. from 3.5 to 4.2 n

below the ground surface.

Grain size analyses were carried out on samples from the stratum. The
results are shown on the Borehple Records and summarized on the Envelope on
Figure 1. 1In the samples tested, the clay content ranged from 22 to 37%
with a median value of 30%.

Atterberg limit tests resulted in liquid limits ranging from 21 to 28
with plasticity indices ranging from 7 to 11, identifying the material as
inorganic clay of low plasticity. Moisture content determinations indicated
an almost constant moisture content throughout the depth of both the oxi-
dized and non-oxidized parts of the clay stratum, averaging between 12 and
13% and significantly below the plastic limit.



The nature and composition of the material is such that values of
shear strength could not conveniently be determined by normal laboratory
testing. The insitu strength of the stratum was therefore judged on the

basis of 'N' values, visual examination and pocket penetrometer tests.

The standard penetration ('N') values obtained in the upper, brown to
grey~brown, part of the deposit (ignoring the surficial ones in each bore~
hole) ranged from 20 to 52 blows per 300 mm with a median value of 34. In
the grey part of thé deposit, the 'N' values ranged from 17 to 48 with a
median value of 31. On the average there is no significant difference in
strength between the oxidized (brown) and non-oxidized (grey) parts of the

gtratum.

0& the basis of all the evidence, it is considered that the'silty clay
stratum is of very stiff to hard consistency with estimated shear strengths
of the order of 150 kPa to about el. 212, rapidly increasing to values well
in excess of 200 kPa between el., 212 and 210, to decrease to an average

value of 150 kPa between el. 210 and the badyock surface,

Bedrock

Bedrock was encountered at depths ranging from 5 to 6 m below the
ground surface, i.e. between el. 208.0 and 208.8 and augered to refusal as
deep as el. 204.9.

The bedrock was identified as weathered grey shale with thin limestone
bands. It is believed that auger refusal was obtained in more substantial

limestone layers.

GROUNDWATER

With the exception of Boreholes 2 and 8, all boreholes were dry during
drilling and upon completion, Boreholes 2 and 8 showed evidence of ground~
water at a depth just below the bedrock surface and sealed piezometers were

installed in these boreholes at depths of about 6 m,



The water levels were.measured in the standpipes and in the open cone
holes on July 20 (after a prolonged dry spell) and on August 4 (immediately

following a night of heavy rain). The results are tabulated below:

WATER LEVEL ELEVATION

July_20 August_b_
Borehole 2 212.8 212,7
Cone 3 211.3
Cone 4 212.0 212.8
Cone 6 ' 211.9
Cone 7 212.1 212.8 .
Borehole 8 212.6 212.9
: Cone 9 212.1 212.9
! Cone 10 212.1 . 212.9

On the basis of these observations, it is concluded that the ground-

water level was at about el. 212.5 at the time of the investigation.

sl

H. Sturm, P.Eng.
Project Foundation Engineer

/o

L\
M. Devata, P, Eng. W l
Chief Foundations Engineer (East)
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OFFICE REPORY ON SOIL BUPLORATION

Miniatry of )
Transpotiation and
S Commumestithy 3
RECORD OF BOREHOLE No | METRIC
we 21w79-02 LOCATION Co-ords, 4,839,512 Ny 286, 514 E, ORIGINATED BY _ M8
DIsST ) HwY 410 BOREHOLE TYPE Solid Stem Auget COMPILED BY MS
DATUM Geodetic DATE 82-07-05 CHECKED BY '
o W ] DYNAMIC CONE PENETRATION -
SOH PROFILE SAMPLES "‘—“ﬁ g RESISTANCE PLOT Mastie p':g‘:m! t'&‘:? "_:g REMARKS
i - w136 26 40 60 80 100 | CONTENT z: N
O e w s 4 ) L i I + Wp W W, 3;
A DESCRIPTION SEHEE § [sHear SreEnG DRTRIBUTION
i = < =
DEFTH wl S| = | % T | O UNCONFINED + FIELD VANE Y
gz > gu Z | QUICK TRIAKIAL X LAB VANE WATER CONTENT (%) %)
13,52 round Level i “ ul w GR SA 51 CL
0.00] Topsoil 125 mm ] 1 ss | 1s ]
’ Silty clay, some sand, ) x P18.0
trace of gravel. 7 o 1452 %0
(Till) : 21 88 26
P12.0
! TR S— 2 16 52 30
Very Stiff to Hard ; 3]88 | 3t
A 4lss | 52 p11.00 v
!
Brown and grey-brown ) o
becoming grey at 1 clss | 40
elevation 210.1. A ‘ 210. 00
:
A
A
%
¥ 209, 00
 o|ss | a8 q =
08.92 08.00
5.50 Shale Bedrock
weathered.
SR O O ]
’06 , 07.00 il o
. O % A, e
6.7;

End of Borehole.

Refusal on Auger and
Sampler.

¥ Groundwater
not encounterad.

+3, x5« Numbers refer to
Sansitivity

20
1505 (%) STRAIN AT FAILURE
10 .




Mhinistty of
Transportation snd
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RECORD OF BOREHOLE No 2 METRIC
v W P 217902 LOCATION Co-ords. 4,839,490 N 286,548 E, ORIGINATED BY . MS
OIST 43 HWY 410 BOREHOLE TYPE _ Soiid Stem Auger COMPILED BY M5
DATUM Geodetic DATE 82-07-05 CHECKED BY L
- o w DYNAMIC CONE PENETRATION
SO1L PROFILE SAMPLES §m 3 | resistance por mastic %ﬁ’?u‘h — ::g REMARKS
sl o 36 » 20 40 60 80 100 ‘:‘:' “°$'"" “;‘\',’ Z: M
eV el wl 2185 5 SHEAR STRENGTH ot 2 | craiN SiZE
IDEI;TH DESCRIPTION EIRAE 3§ % |0 UNCONRINED  + FIELD vANE oy y [PISTRIBUTION
212 » | %Y | & |eouck rraxiat  x a8 vane WATER CONTENT (%) (%)
p13.68 Ground Level n - w g 20 30 GR SA St CL
0.00] Topsoil 150 mm “‘?-"_ 1l ss 6 [+]
'
Silty c¢lay, some sand, 2/. bi%.0
trace of gravel. ://;* '
(Ti1l) ,/5 2| 55 | 25 | =¥ 0 7 13 43 37
/%’ ‘
% 3] 88 | 24 p12.00 o 3012 48 37
4///"
Very Stiff to Hard :’//:
1 .
:é: 4188 | 57 211,00 g
z A
g Brown and grey-brown :é, °
« becoming grey at o 5188 |32
o elevation 210.3, v L1000
= f
“ 4
W "
2 bav. 00
2 6188 | 34 9
, 5 208, 4.4 -l
x S-Mshate Bedrock ‘
-0 weathered. 7188 | 52 08.00 ?
& 81 As
W 2085 A00/ 057 mm Q
o .
b 06,971 . 07.00
o 6.71

End of Borehole.
Refusal on Auger.

+3, x5 ; Numbers refar to

20
] LA
Sensitivity 5 "]%'5 {%) STRAIN AT FAILURE



@ o

Gommurmcahons

Ontang 10
RECORD OF BOREHOLE No 5 METRIC

OFFICE REPJRT ON sTit EXPLORATION

End of Borehole.
Refusal on Auger.

¥ Groundwatey
not encountered.

WP 21-79-02 LOCATION Co-ords. 4,839,485 N 286 507 B, ORIGINATED BY __ M5
ISt 6wy 410 BOREMOLE TYPE _ Solid Stem Auger COMPILED BY ___ M5
DATUM Geadetic DATE 82-07-05 CHECKED 8y
oROE SAMPLES T W |OYNAMIC CONE PENETRATION
SOIL PROFILE £ Wo | g |RESISTANCE PLOT nasric MM oue| I | pemarks
" $6| 4 20 40 &0 80 100 |UM7T costant LMT 50
9 « o = z. | o) | i Wp W W, Sw &
v Q gl wl 2|28 & [sHEAR STRENGTH ook % | gramn sizE
PTH DESCRIPTION |31 51 S 188 | 5 |ounconmned v rEANEL L ]y (DISTRIBUTION
é Z z | &Y @ |® QUICK TRIARIAL X LAB VANE w (%) (%)
14,13 Ground Level A £ i 1020 30 GR 34 51 CL
0.00] Topsoil ~ D= tes | s 1a.0 1
0.30{ Silty clay, some sand, ,?
trace of gravel. */: ¥
(Til) _Z: 2| ss | 25 213,00 9
:é 1les | 3 o 4 17 47 32
Very Stiff to Hard /‘ h14. 00
2‘ alss | s 0 bt 6 17 48 29
‘1
‘
Brown_and grey«brown é” . p11.00
becoming grey at O < s | s o
elevation 210.1, é
7
%: 210,00
/a
r
7
///- 6|58 23 o
/' 09.00
08.61 . 7 A5
5.50{5hale Bedrock
. weathered.
- 08.00
8 |88 60/5¢mm o]
207,51 N
" 6.80)

+3, x5 : Numbers refer to
Sunsitivity

20 :
1595 {%) STRAIN AT FAILURE
I




CFFICE REPGRT ON SOIL EXPLORATION

Ministry ot

Tranzporion snt

Communicationy
Ontang

11

- RECORD OF BOREHMOLE No 8 METRLC
WP __ 21-79-02 LOCATION Co-ords, 4,839,494 N; 286,471 E. ORIGINATED BY __¥S
bist 6. HWY 410 BOREHOLE TYPE __ Solid Stem Auger : COMPILED BY __ M8
DATUM .......Seodetic DATE 82-07-05 CHECKED BY
$OIL PROFILE SAMPLES - w DYNAMIC CONE PENETRATION -
. — gm S RESISTANCE PLOT mﬂ,c :ggm! t‘.‘:‘.‘#’ ::% HEMARKS
= . |38 & 20 40 60 80 100 contENT zo i
Olew 81721 2 RO A O we W w|5Y%
v | )@ w|21588]| § |SHEAR STRENGTH S —— GRAIN SIZE
DEPTH DESCRIPTION b § % 8 % g O UNCONFINED * FIELD VANEL o vep cONTENT wl 7 DISTRI?UTION
a1z 5, JEO | & e ouick TRIAXIAL  x LAB VANE e (%)
3 T GR SA S| CL
p13.96] Ground Level hid ’ 1..20
0,00] Gravel £ill 75 mm , o
Topsoil 50 mm o 1iss 7
. M
. /%’:
[
Silty clay, some sand, %’ 2188 |20 v,{:_- g13.00 o
trace of gravel. é’
3
(T111) Z: P P o 4 19 50 27
X %; p12.00
14
/a O i
Very 5tiff to Hard %: 4185 |32
Z’, b11.00
é: 5|55 | 48 0
$
-
‘Brown and grey-brown /;:
becoming grey at 4 10.00
elevation 209.2 7
» %:
O 6 1ss |28 09.00 0 bt
08,46 L
5.50
Shale Bedrock
weathered, 208.0
‘ CEE S Tdmm
207,25 N Y T ToWE L B [+)

6.71 End of Borehole,

Refusal on Auger
and Sampler.

+3, x5 ; Numbars relar 1o
Sensitivity

s

L]

20
1545 {%) STRAIN AT FAIURE
1]




OFFICE REPORT ON SOIL EXPLORATION -

Mimmtry of

Transporiation and

Commumicatons
Ontane

12
RECORD OF BOREHOLE No !l METRIC
WP 2127902 LOCATION Co-grds. 4,830,445 N 786,477 E. ORIGINATED BY _ MS
pIsT 6 .. HWY 410 BOREHOLE TYPE __ Solid Stem Auger COMPILED  BY M5
DATUM Geodetic DATE 82-07-06 CHECKED BY
. . OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?ﬂ_m ; o seTaNcE Chrot nasmc AT o »'55 REMARKS
- $5| % 20 40 60 30 0o |MT  cowtenr mw A
Oje & b‘: i 1 1 L 1 Wp W wl. DHBJ &
LEV DESCRIPTION Tl w § %g & [sHEAR STRENGTH [ —— aﬁrﬁl:;u?:éin
DEE_— =i > > =
PTH > o % |O UNCONFINED -+ FIELD VANE V4 .
: :ﬁi 2" 5 %U 2 |e ouck rmanal x tas vane WATER CONTENT (%] {"%)
1417 Ground Level i : W 10 GR SA §1 CL
00| Topsoil 50 mm o k
0.0 Psoi ‘ o ss 5 14,0
' x
%
Siity clay, some sand, | o
trace of gravel. :é 2] 55 | 36 ¢13.0
Til
iy 52355 - o 120 56 23
; 212.0
Very Stiff to Hard [l 4| s | 45 ° 9 20 49 22
%’ D11.0
;/’ s|ss | 45 )
Brown and grey-brown /
becoming grey at &‘
elevation 210.0. &u b10. 00
/;f
2 o
//’, sles |17
. »;a 209. 00
ZB |
208,17
.00 ahate Bedrock 08. 00 - ~
weathered, 7188 {90
207 .00
S 00 A5 0mn °
06, 00
04,87 el s 0me, 205,00
930 £nd of Borehole.
Refusal on Auger
and Sampler.
¥ Groundwater
not ensountered,

+3, x5 . Numbers refer to

0
Sensitivity 1§ ;%-5 (%)} STRAIN AT FAILURE




OFFICE REPORT' ON SOIL EXPLORATION

Mimatry of
Tranepartation and
Commumeationg

End of Borehole.
Refusal on Auger.

¥ Groundwater
not encountered.

oo 13
. RECORD OF BOREHOLE No 12 METRIC
we 21-79-02 LOCATION Co-ords, 4,839 499 N; 286,428 E. ORIGINATED BY . MS
DisT B HWY 410 BOREHOLE TYPE _ Solid Stem Augexr COMPILED BY o]
DATUM Geodetic DATE 82-07-06 CHECKED BY
SOIL PROFILE SAMPLES | = W |DYNAMIC CONE PENETRATION -
Lo | & |ResisTANCE piOT rastic worome voww] T | pemarks
= $6| % 20 40 60 80 1gp |WMT  conrr Lmrg S0
I - Il 1 k) i L [’ &
Q= W = W W w3
5{;# DESCRIPTION & § w g %g 6 SHEAR STRENGTH i (o] = G:s:ﬂ; SICZ)E
H wiSZ 1R % 10 UNCONFINED + FIELD VANE y |DISTRIBUTION
212 5 gu T | ouck TrianaL  x ab vang |WATER CONTENT(%) (%)
vel o - A w GR 5A 51 CL
0,00 Topsoil 200 mm ';"'.,-’ 1170
17 T 7
% ¥
i
. :%‘ 2188 | 25 ?13.0
8ilty clay, some sand, f, N
trace of gravel, ,%4
. 1%
(T1D :/f/’: 3085 | 28 3 21 48 28
/’ 212.0
'
%
17 -
:%, 4185 | 42
Very Stiff to Hard / /:
;//,, 211,00
LA 1
:é: 518% | 41 '
S
Brown to grey-brown Eaf‘
becoming grey at 1 210, 00
elevation 209.8. 4
%
P
R 61ss | a0
208 84 709 . 00
5 M anate sedrock
wedthered. »
208 . 00
7185 1100/A0m
{73
6.71

+3, %5 : Numbars refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10
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Miruatiy af
Transportation snd
Commumtatons
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RECORD OF CONE No 3

METRIC

WP _.21=79-02 LOCATION . Corords 4,839,529 N; 286,510 F ORIGINATED BY M ..
DIST __6 HWY 410 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY _NMS
DATUM Geodetic pate _(Cone 3: B2+07+06) (Cone 4: 82-07-06) (Cone 6: B2~07-06) CHECKED 8Y __AP
o w JDYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES Lo | T |RESISTANCE PLOT mASTIC NORSTORE 11000 I | REMARKS
v R IR 20 40 6D 80 tgo |WMWT connT LW 5o A
Qe W = 4 . . J i Wp w Wy 3;
v alwlwi 2195 8 [srear strencTn e Ot GRAIN $IZE
S pescriPTION NEIRAE: 8§ g o unconmmes + reoanel ST |y osTRiBuTiON
é z y |&Y & |® QUICK TRIAXIAL X LAB VANE 4
BH;QS GroEng Leval id W w GR SA SI CL
0.00 213.0
212.0 \
211.0 <]
\M
10,00 16.0 b OOmF
3.05 End of Dynamic Cone
Fenetration Test 3 )
RECORD OF CONE Nq 4
chordd 4,834,498{N8; 286,52BE
213,80 _Ground Levael
0.0d
213. 04 \
. \
12,00
‘m\
‘\“\
R11.0 o
210, 60 126/300 min
3.20) End of Dynamic Cone
Penetration Test 4 .
RECORD OF CONE No 6
clorordd 4,834,502{N; 2B6,4% E
1213, 896round Level i
0.0
213.0 <
212.0 N ﬁ
MH&
D11, 00 21100
2.89 End of Dynamic Cone ]
Penetration Test §

+3, %% : Numbers refer to
Sansitivity

H

20
1595 {%) STRAIN AT FAILURE




OFEICE Reporf ON SOIL® EXPLORATION

3

Mumatry of
@ Transporpation and
Commumestion -

Oty ]5
RECORD OF CONE No 7 METRIC
WP 21-79-02 LOCATION __Co-ords 4,839,477 N; 286,487 & ORIGINATED BY M5
DIST 6 HWY .. 410 BOREHOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY _ M5
DATUM Geodetic DATE __(Cone 7: B2-06-06) (Cone 9: 82-07-06) (Cone 10: 82-07-06) CHECKED BY ._BP
Wl |DYNAMIC CONE PENETRATION !
SOIL PROFILE SAMPLES :“‘:w ...4.; RESISTANCE PLOT asTiC :,g‘-\;:ci\l ouo |—’£ REMARKS
P NERE 20 40 b0 80 go [WT  cowrenr uwwi 59 s
O« w fims L L L L h Wp w Wy 33
LEY Eilm|l w2 %§ & [SHEAR STRENGTH B . GRAIN SIZE
DEPTH DESCRIPTION |51 2 $138| § |ounconmned  smmovaNel oo o e 7 [PETRIBITION
g1z 5 | Z0 | & |eouck TRAXAL x LA VANE . %)
PAEWy: Mot L TS i . w GR SA 51 CL
0.0d 214.0
213,00} -
212,00 \
\M
11,0 ] 1894300 i
3.05 End of Dynamic Cone .
Penetration Test 7 %
RECORD OF CONE No 8
clo-ords 4,83p,471 N; 386,465 E
214,20 Ground Level )
.00 214,00
- 13,0
12,0 e
S
MM‘.‘
211,19 =i 142/B00 1m
3.09 Ewd of Dynamic Cone .
Penetration Tast 9
RECORD OF CONE No 10
14, 16| Ground Level Cp-ords| 4,839,483 |N; 286,45p B
0.04 R14.0 -
13,00k
/
R12.0 <]
“-.._‘NN
211,24 o /15D mem
2.9 End of Dynamic Cone
Penetration Test 10
;

43, %% . Numbers refer to
: Sansitivity

1] .
1505 {%) STRAIN AT FAILURE
10




* [} L] L] L3
. TRIZ M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND . ) GRAVEL
CLAY & SIT Fine l Medium [ Coorse Fine [ Cooarse
GRAIN SIZE iN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
i z 3 4 5 1o 20 30 40 50 Thum 150 e I0Cum 00um 118 mon ?.36!!!6 ES5mm 190 mm 325mm ¥ 0mm
‘0 . i”i EEH'- STum 108um ;503,, 425pm B850 um 2.60mm &£.75mm 13.2mm 16 5mm 53 0met 75 0mm
o ﬂ 3 a
30 It to
80 52, L 2o
70 e 3¢
s0 wo
o z
A - <
P “
50 30
; Il LEGEND z
g | en [sameie |  svmsot %
& 40 60 &
H !l
30 - 10
20 80
o ﬂ 100
E 2 "3 4 s 10 20 30 40 270 200 4G 100 €030 40 30 20 i5 ° W08 P VA A
! MINISTRY SIEVE DESIGNATION {impecial}
@ My o o GRAIN SIZE DISTRIBUTION FIG No 1
Communications WP 21-79-02
Ontario ENVELOPE
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FOUNDATION INVESTIGATION REPORT
For

Queen Street (Hwy. 7) Underpass

W.P, 21-79~05 Site: 24-145-343

Hwy. 410, District 6, Toronto.

INTRODUCTION:

This report summarizes the factual information obtained from a founda~
tion investigation program performed at the above mentioned structural
site. The fieldwork was carried out between 74 01 29 and 74 02 14 under
W.P. 134-73-02,

Six boreholes, four of which accompanied by a dynamic cone penetration
test, were put down during the course of the field investigation. The bor-
ings and the penetration tests were advanced by means of a continuous
flight auger machine adapted for soil sampling purposes for depths ranging
from 15.7 to 16,6 m., Bedrock was cored in all boreholes for a maximum depth
of 2 m,

Site Description.and Geology

The site is located immediately east of the existing intersection of
Queen St, (Hwy.7) and Heart Lake Rd., .in the City of Brampton, Municipality
of Peel,

Land use in the area has recently changed from predominately farming
to industrial subdivision development. Topography across the site 1is

generally flat with ground surface sloping gently towards Lake Ontario.

The site is located in the physiographic region known as the 'Peel
Plain". The characteristic deposit, in -the wvicinity of the area under
investigation, is a ground moraine composed of cohesive glacial till, laid
down during the Wisconsinian glacial age. Deposits of silt and sand are

often found interbedded within the till.

Subsurface Conditions

Although variable in composition, generally competent subsurface con-

ditions were encountered across the site.

17



The predominant stratum encountered at the site is a cohesive deposit
of stiff to hard silty clay with sand and gravel. At three boring locations
this stratum is overlain by fill material of up to 1.5 m thick. The surfi~

cial cohesive deposit is followed by a granular deposit ranging from silt

to silty sand, which is in turn underlain by a heterogeneous mixture of

silty clay, sand and gravel of glacial origin. The overburden is followed

by limestone bedrock.

The boundaries between the various soil types, insitu and laboratory
test results, as well as stabilized ground water levels, are shown on the
attached Record of Borehole Sheets., The 10c5tions and elevations of the
borings, along with a profile and three estimated soil stratigraphical

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

The various soil types encountered are briefly described in the

follo&ing paragraphs.

Fill Material

~ Roadway fill material was encountered at three boring locations (BH's
2, 3 and 4). The fill material was composed of silty clay of low plasitici-
ty with sand and gravel at two boreholes. At BH #3, it is a silty sand with
traces of gravel. The thickness of the fill material was found to be 1.5 m
at all three boreholes. Standard Penetréiion Testing carried out within
this stratum gave 'N' values ranging from 9 to 18 blows per 0.3 m. Based
on these values, it is estimated that the fill material has been moderately

compacted.

Silty Clay, with Sand and Gravel

This 1is the predominant stratum which was encountered immediately
below the ground surface or directly under the fill material where it
exists. The thickness of this deposit ranges from 2.2 m at BH #3 to 9.8 m
a BH #4, Random thin seams of silt and sand are present wi@hin this depo-
sit. At BH #4, the upper 2.1 m of this deposit consists of alternate layers
of silty sand and silty élay.

Grain-size distribution tests were performed on the samples obtained
from the cohesive portion of this deposit. The results are summarized on

Fig. #2 in envelope form.

18



Atterberg Limit tests. were carried out on the cohesive portion of the
samples obtained. The results, which are plotted on the Record of Borehole
Sheets and the Plasticity Chart (Fig.#1), are summarized in tabulated form

as below.

Range
Liquid Limit (W) % 16-34
Plastic Limit (Wp) pA 12«26
Natural Moisture Content (W) % 8-18

Based on these values, it may be estimated that the cohesive deposit

is an inorganic silty clay of low plasticity (CL).

Standard Penetration testing carried out within this deposit gave 'N'
values ranging from 14 to in excess of 100 blows per 0.3 m. It is estimated

that the consistency of this deposit varies between stiff to hard.

Granular Deposits - Silts and Sands:

Directly underlying ‘the silty clay deposit is a granular deposit,
whose composition ranges from silt with some sand to sand with some silt
and a traée to some gravel. The thickness of this granular deposit varies
between 3.3 m (BH #1) and 8.2 m (BH #2). The results of the grain-size
distribution testing carried out on samples recovered from this deposit are
presented on Fig.#3. This material is subject to "boiling" if excavatious
within this deposit are carried out under an unbalanced hydrostatic head.
Standard PeneFration Testing was carried out within this stratum. This
testing gave 'N' wvalues ranging from 37 to in excess of 100 blows per 0.3
m. The relative density of this deposit is therefore estimated to be

varying from dense to very dense.

Silty Clay, Sand, and Gravel (Glacial Till)

This deposit of glacial origin was encountered at all boring locations
except at BH #2. It is composed of a heterogeneous mixture of silty clay,
sand and gravel. Its thickness ranges from 0.9 (BH #3) to 5.9 m (BH #1).
Typical grain-size distribution curves are shown on Fig.#4. From a limited
number of Atterberg limit tests, it is estimated that the glacial till has
a matrix which is an inorganic silty clay of -low plasticity (CL). Standard
Penetration testing gave 'N' values of in excess of 100 blows per foot.
Based on these values, it is estimated that the consistency of the glacial

till-is hard,.

-



20
Bedrock

Bedrock‘was proven. at all boring:locations by obtaining 1.1 to 2.0 m
of BXL size rock core. Rock surface elevations varied from 205.6 to 206.9
corresponding to depths of 14.6 to 13,9 m respectively. Rock is described
as a good quality limestone showing signs of minor fracturing.

‘

Groundwater Conditions

Groundwater conditions were observed by recording the water levels in
the open boreholes during the course of the field investigation, The obser-
vations indicated that the groundwater table within the overburden varied
between elevations 220.5 and 218.7 corresponding to levels from 0.5 to 1.5

m below the ground surface at the time of investigation.

/\j-,
e -(J

H. Sturm, P.Eng.
Project Foundation Engineer

:f'/ ) ) W Z\ Lyl T‘/‘t"\

M. Dévaté, P.Eng.
Chief Foundations Engineer (East)
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RECORD OF BOREHOLE No 1

METRIC

OFFICE REsOlT ON SOR EXPLORATION

-~

WP 21-79-05 LOCATION Co-ords. N & B4D 3185.5: E 285 567.? ORIGINATED BY V.E.
DIST _& MWY 410 BOREMOLE TYPE Continuous Flight Auger - BXL Core COMPILED 8Y _ R.Z.
DATUM . Geodetic DATE 74 01 29 CHECKED BY @5 :
SOIL PROFILE SAMPLES e Wi DYNAMIC CONE PENETRATION -
gg S“ RESISTANCE PLOT rasTIE ::;gml tmr zi‘é REMARKS
5la @ [Z2] 2| % 40 6o B0 100 o w | Z% &
iy P
LBV . |8 w| 2|95 & [sHEAR STRENGTH et | T3 | GRAIN SIZE
& H DESCRIPTION - -3 : g 8% E O UNCONFINED 4+ FIELD VANE TENT (¥ y DISTRIBUTION
gz 5 | &Y & |» ouiek rriaxiAL  x LAB VANE wmfg CZ%N E% {%) %)
221.1 | Cround Surface % E i GR SA 51 CL
0.0 | S4lty Clay of low i
lasticity with
Fand sod cravel A 17 220 > o 22 25 41 12
Very Stiff to Hard 1
{ B e
Plan8s 218 100/p8 cd
’/ % 55 11567} 28 o 031 55 14
_Bfﬁ"{!}, W// 51ss 1100/113 em|
<9 Crey 6185 1100/120 cm 5 pg
2| Gray Silt
Some Sand
Very Dense 7185 11067] 13 em — 02376 1
214
8185 1106
2.6 i
8,5 Grey (Glacisl Ti11) ' R
Silty Clay, Sand and Li/ 212
Varying amounts of <1 ).55. 100718 em
Gravel .
[l
Hard r.i. 1088 08fl18 em 210
(I 58 11607]5 em 14 35 41 10
bl ¥
%0 o 208
b
206.6 LA 112185 |100/15 em
14,51 LInestone
Bedzoek 13 | RC | 922 206
BXL |REC

End of Borehole

+3, x% ; Numbers refer ro
Sunsitivity

20
15 45 (%) STRAIN AT FAILURE
10 .
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RECORD OF BOREHOLE No 2

METRIC

v 21w7905 LOCATION _CSo-erds. N & 840 413,9; E 285 540.3 ORIGINATED By ViR
DIsT 6 MwY _410 BOREHOLE TYPE Continuous Flipht Auger - BXI Core COMPILED 8Y
pAtuM .. Geodetic DATE 74 92 11 CHECKED a‘rﬁ
SOIL PROFILE SAMPLES a w DYNAMIC CONE PENETRATION . -
Weo | F |RESSTANCE PLOT nasric S wooe | T | pemarks
. Limit cONtENY  LTWIT =
b o %9 w 2 4p s0 30 wo | 2=
9 o o - z ; : f f i Wp - W W, | b &
ELEV Pt Zi8| w| 2|28 | & [SHEAR STRENGTH —_— # | GraiN SIZE
DEPTH PESCRIFTION ~1El |8 8% g |ounconmmes s rEDvaNel o o el Y DISTRIBUTION
g1z 5 | EY | @ |ecuck TRAKIAL  x 1AB VANE e %)
221.4 ground Level % £ i 0 20 30 GR SA SI CL

0.d Siley Claywiow 4
plasticity with Sand 4
& Gravel & ’rra%e of 1} sg | 14 N Helwond

219,49 Orgpanics (Pill Seiff 220 \

1.5] Brown SIWINTERY O by 19 24 47
$1lty Clay of low 2 . I R S 9 24 4710
Plasticity with Sand M 3155 | B2 100/25 e
Hard 1

1l alss 1051 218 038 52 10
J 21 88 1150 425 em
LA
) 216
6].55 1128 ¥28 cm o —i 0 28 54 18
215.0 ]

b, 4 Gray L
Silty Sand 71 35 (125
with some Gravel v 214
Very Dense it

'] 81 88 |163 o 0 81 (19)
’ : 212
JCBTEE TI87P0 em
U 210
<1lial 88 1191/P3 om o 17 59 (24)
R 208
206,8 *
14,61 Limestone BXL | 75%
Bedrock 1l b§ BED 206
Partly Fractured 12 BXL 6% T *
204.8. 5o REL
16,6{End of Borehole

*3’ xS . Numbers refer to
Sansitivity

20
15005 {%) STRAIN AT FAILURE
10
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RECORD OF BOREMOLE No 3 METRIC
WP 4321905 LOCATION Gorords, N 4 840 11,8 L 285 589,31 ORIGINATED' BY _V.K,
DIST [ HWY 410 BOREHOLE TYPE Continuous Flight Auger ~ BXL Core COMPILED BY R.Z.
DATUM Gecdetic DATE 74 92 07 CHECKED BY %
MP ™ w [DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES “'-“2 2 RESISTANCE PLOT asric nareAL cue ng REMARKS
Sle| g |28) 7 Lo s sp s o [U e 28 T
ELEV " #lg|l w2188 :cj SHEAR STRENGTH e — 3 | GraN size
DEPTH DESCRIPTION- ciE1 21 2138 T |ounconmne  + e vane water content ()| 7 DISTRIBUTION
é 2 5 | &Y @ |equick TriaxiaL % LAB vane . %)
220.8 | Cround level - hid - -t 1q 29 39 GR SA 51 CL
0.0] Silty Sand with Trsce Seq
of CGravel + 220
219.3 | (re11) Compact <S5 1 18
T.%7 54lty Clay of Low r 2l ool 14 O pepemt 16 31 38 15
Plasticity 1 -
. 411 3 sS T Bk
Some Sand and Gravel ¥ 218 —
217,y | SEMEE toHard 0 Lrl|al ss | o 0 22 53 25
3.7 Crey 5] 88 1 37
8ilty Sand with BEGOERET 216 o 0 595 o
vecasional layers of
silt 71 88 [119 o 0 64 (36)
YT e | 214
AN 212
Very Dense .
211,0 "
9.8 | Grey  (Glaeial TY1D) 414101 58 1100713 em o
811ty Clay, Sand vary- L_ A 210
ing am'te of Gravel 1
T 111 85 1100/1L0 em o i7 36 (17)
/' L 208
F.
H
oo, o | P24
13.9 ] Limestone BXL | 704
BC REC
206
Bedrock
- [§]
bos.1 R | 1007
15.7 | End of Borehole

+3, &8 Numbars refer to
Sansitivity o

W
15 -5 {%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 4 METRIC
we 21-79-05 LOCATION __ Co=ords. N 4 BAD 6441.0 £ 285 5708 ORIGINATED BY _ V.K.
DIST B WY 410 BOREWOLE TYPE Continuous Flight Auger - BXL Core COMPILED BY . K5
DATUM . Geodetic DATE 74-02-13 CHECKED BY :
w ] OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &, | 2 |ResisTance plor e N
= wi Limit MOISTURE Lot nw REMARKS
CONTENT
e v §Q v 20 40 H0 80 00 zZo &
9 ﬁ ar Qn 1 L ) ) 1 Wp W Wl ;);
ELEV DESCRIPTION Sl 285 & [Snear STRENGTH MDA GRAIN SIZE
DEPTH 151 2| £ 136 % |ounconmnen  + FiRLD vaNE WATER CONTENT(%)] 7 DISTRIBUTION
é z 5 | &9 & |o QUICK TRIAKIAL  x LAB VANE * (%)
#21.01 Ground Level v - L 1094 En) GR SA 51 CL
0.0 §ﬂcy ﬂay with _‘L
Seams of Sand and Grav Y 220
219.5] (F111) Stiff &S 2
| with alter- 7 | e 47 © 057 (41
nating layers D
of Silty Sand 3588 1. .77 (o D 42 45 13
218
Brown A 1.4.1.58...1.124 o
(I
Grey AT 5 (38 TT85023 em et
W
11
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memorandum @

Ontari

Mr. G.C.E. Burkhardt Date:

Head, Structural Planning Section
Central (5000 Yonge St.) Region

gz 08 17

Pavement & Foundation Design Section
Room 315, Central Bldg.
Downsview

Crenda Road Overpass
W.P. 21=79-02, Site 24476
Hwy, 410, Diztrict 6, Toronto

Please find attached the complete foundation investigation

and design report for the above-meéntioned structural site as
prepared by Morton & Partners Ltd., consulting geotechnical
engineers. We have reviewed this report for technical content/
format and feel that full height abutment footings, founded

at or below elevation 212.5, can be designed to the following
0.H.B.D.C. parameters:

Pactored Capacity at U.L.S. 550 kPa
Capacity at 5.1.5. Type II 250 kPa

We trust the above and attached information is sufficient for
your design reguirements. ’

L
Tom Razmierowski, P. Eng.
Foundations Engineer

TKisye

cu:  R.D. Gunter
¥. Norman
J. Smreka (2)
K. Bassi
B.J. Giroux
R. Hore

R. Fitzgibbon (memo only)
T.J. Rovich {memo only)
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MORTON & PARTNERS LIMITED
CONSULTING ENGINEERS & ENGINEERING GEOLOGISTS

215 CARLINGVIEW DRIVE,
REXDALE, ONTARIO, CANADA MOW 5X8

1.0 INTRODUCTION O reecomem

Morton & Partners Limited have been retained by the Ministry of
Transportation and Communications to carry out a foundation investigation
for a proposed bridge structure to carry Highway 410 over Orenda Road in
the City of Brampton. '

2.0 SITE AND GEOLOGY

The site is located immediately east of Heart Lake Road and immediately
south of Orenda Road. The area is an open and grassed field at the present
time and approximately level at about elevation 214.

The site located centrally within the broad, gently southward shelving

"Peel Clay Plain which was formed by glacial deposition and post-glacial

sequential erosion and sedimentation that took place within a large ephe-
meral garland lake which was dammed up behind (i.e. north of) the remnant
of the Wisconsin ice sheet that was left temporarily within the Lake Ontario
topographic basin during the ultimate stage of Pleistocene ice retreat.

The clay plain tends to be “stepped" into a series of rises from south to
north as a result of.bedrock influences and by the staged southeastward
withdrawal of the ice margin.

Bedrock comprises grey, interbedded thin shales, siltstones, mud-
stones and limestones of the Meaford - Dundas formation, which are of late
Ordovician age. Bedding is essentially flatlying with less than one degree
declination (dip) almost due southwest.

3.0 FIELD WORK

The fieldIW6kk'for this invéétigation was'éarried 6ht on July Sth
and 6th, 1982, and consisted of six boreholes and six dynamic cone penetra-
tion tests at the locations shown on the enclosed drawing. The work was
carried out using a truck-mounted CME 45 drilling machine.

BURLINGTON — EDMONTON — NORTH BAY — THUNDER BAY — TORONTO
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3.0 FIELD WORK (Continued)

Soil samples were taken using the Standard Penetration Test method
and brought to our laboratory for further examination and testing. Samples
remaining after testing will normally be stored for a period of three
months following the date of this report and then discarded, unless other
instructions are received.

The elevations of the ground surface at the borehole locations were
determined using a benchmark consisting of the northwest corner of a con-
crete slab, 15.5 m left at chainage 12 + 934.7. The elevation of this
benchmark is reported to be at 214.051.

4.0 SOIL CONDITIONS

The soil conditions at the borehole locations are shown on the Borehole

Records and consist essentially of silty clay resting on bedrock as described
below.

i L s e e

A1l boreholes encountered topsoil extending to depths ranging
from 50 to 300 mm. In Borehole 8 only, the topsoil was covered with
a veneer of sand and gravel fill, about 75 mm in thickness.

i i s s e s o o e e i e e

The topsoil covers a deposit of silty clay with some sand and
widely dispersed fine gravel, extending to bedrock at depths of about
5 to 6 m below ground level.

The colour of the stratum grades from brown to grey-brown with
depth and becomes grey, rather abruptly, at about elevation 210, i.e.
from 3.5 to 4.2 m below the ground surface.
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Grainsize analyses were carried out on samples from the stratum.
The results are shown on the Borehole Records and summarized on the
Envelope on Figure 1. In the samples tested, the clay content ranged
from 22 to 37 per cent with a median value of 30 per cent.

Atterberg limit tests resulted in Tiquid limits ranging from
21 to 28 with plasticity indices ranging from 7 to 11, identifying
the material as inorganic clay of low plasticity. Moisture content
determinations indicated an almost constant moisture content through-
out the depth of both the oxidized and non-oxidized parts of the clay
stratum, averaging between 12 and 13 per cent and significantly below
the plastic limit.

The nature and composition of the material is such that values
of shear strength could not conveniently be determined by normal
laboratory testing. The in-situ strength of the stratum was there-
fore judged on the basis of "N" values, visual examination and pocket
penetrometer tests.

The standard penetration ("N") values obtained in the upper, brown
to grey-brown, part of the deposit (ignoring the surficial ones in
each borehole) ranged from 20 to 52 blows per 300 mm with a median
value of 34. In the grey part of the deposit, the "N" values ranged
from 17 to 48 with a median value of 31. On the average there is no
significant difference in strength between the oxidized (brown) and
non-oxidized (grey) parts of the stratum.

On the basis of all the evidence, it is considered that the silty
clay stratum is of very stiff to hard consistency with estimated shear
strengths of the order of 150 kPa to about elevation 212, rapidly
increasing to values well in excess of 200 kPa between elevations 212
and 210, to decrease to an average value of 150 kPa between elevation
210 and the bedrock surface.

4.3 Bedrock

g

Bedrock was encountered at depths ranging from 5 to 6 m below
the ground surface, i.e. between elevations 208.0 and 208.8 and augered
to refusal as deep as elevation 204.9.
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The bedrock was identified as weathered grey shale with thin Time-
stone bands. It is believed that auger refusal was obtained in more
substantial limestone layers.

5.0  GROUNDWATER

With the exception of Boreholes 2 and 8, all boreholes were dry during
drilling and upon completion. Boreholes 2 and 8 showed evidence of ground-
water at a depth just below the bedrock surface and sealed piezometers were
installed in these boreholes at depths of about 6 m.

The water levels were measured in the standpipes and in the open cone
holes on July 20 {after a prolonged dry spell) and on August 4 (immediately
following a night of heavy rain). The results are tabulated below:

WATER LEVEL ELEVATION

July_20 August_4
Borehole 2 212.8 212.7
Cone 3 211.3
Cone 4 212.0 212.8
Cone 6 211.9
Cone 7 212.1 212.8
Borehole 8 212.6 212.9
Cone 9 212.1 212.9
Cone 10 212.1 212.9

On the basis of these observations, it is concluded that the groundwater
level was at about elevation 212.5 at the time of the investigation.

6.0 DISCUSSION AND RECOMMENDATIONS

6.1 General

e -

The proposed overpass will be a twin, single span, bridge structure
carrying Highway 410 over Orenda Road. It is understood that the Orenda
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Road grade elevation will be approximately at present ground level

(i.e. at about elevation 214) and that the profile grade of Highway 410,
at the crossing, will be at about elevation 221. Consequently, the
embankment height at the location of the abutments will be of the order
of 7 m.

6.2 Foundations

0 o s i

It is intended that the structure be founded on spread footings.
Footing sizes are not known at the present time, but judging from the
physical layout, it is assumed that the footing dimensions will be
approximately 22 by 3 m. The surficial soil is not or only marginally
frost susceptible but it is suggested that the footings be founded
below the depth of frost influence. It is, therefore, recommended that
the footings be provided with an earth cover of at least 1500 mm. Con-
sequently the footing level will be at or below approximate elevation
212.5. '

o e i K i o o W e e e

It is considered that spread footings are an acceptable foundation
solution. The soil at and below the recommended founding elevation
(elevation 212.5) consists of very stiff to hard silty clay of low
plasticity with a moisture content below the plastic limit. It is
deemed to have a shear strength increasing from 150 kPa at the founding
elevation to more than 200 kPa at about elevation 210. From there to
the bedrock surface at about elevation 208.5, the shear strength is
estimated to be of the order of 150 kPa.

The factored bearing capacity at ultimate limit states is ex-
pressed as

qf.uyo+5cf(1+0.289) (1+o.2%)
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where:

Y = unit weight = 22 kN/m®

D = footing depth = 1.5 m

Cp = factored soil parameter for cohesion = fc ¢
fc = constant = 0.5

¢ = cohesion = 150 kPa

B = footing width = 3 m

L = footing length = 22 m

Substitution gives qe = 457 kPa.

The bearing capacity at serviceability limit states is dependent
on the anticipated settlement of the clay stratum under actual applied
Toadings (neglecting transient loads). These loadings are not available
at this time. However, it is believed that settlement will be minor,
considering the low plasticity of the clay, its low moisture content
and its corresponding low void ratio of the order of 0.35. It is further
considered that any settlement will be due more to the surcharge of the
embankment than to the pressures induced at depth by the abutment foot-
ing. If settlement occurs under the embankment surcharge, the seat of
such settlement is likely to be in the lower grey part of the clay
which is of limited thickness and underlain by essentially unyielding
weathered shale.

Consequently, it is believed that the footing design at this site
is not governed by settlement considerations. It is further believed
that, in any event, the applied bearing pressures, neglecting transient
loadings, will be considerably less than the bearing capacity computed
for ultimate limit states design.

e G e o e i o

1t is assumed that the backfill behind and in front of the abut-
ment wall will be free draining granular material for which the angle
of internal friction may be taken as 30 degrees.
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On this basis the earth pressure coefficients for the ultimate
limit and serviceability states design may be taken to be equal to:

ULTIMATE LIMIT SERVICEABILITY LIMIT

STATE STATE
Active State 0.41 0.33
At-~Rest State 0.58 0.50
Passive State 2.44 3.00

The resistance to sliding of a horizontal footing on clay may be
computed using a cohesion Cp = 0.65 x ¢ where ¢ may be assumed to be
150 kPa at the recommended footing level.

The recommendations given in the preceeding paragraphs apply to
the footings for the abutments for which dimensions have been assumed.
The general considerations, however, apply equally to footings for
wing walls and retaining walls which may be incorporated.

6.5 Construction

i

The groundwater level at the time of the investigation appeared
to be at elevation £ 212.5, i.e. at or close to the recommended found-
ing elevation. It will therefore probably be necessary to dewater
the footing excavation in order to facilitate construction and avoid
disturbance of the soil at the founding level. However, as the soil
is of relatively low permeability, unusual construction problems are
not anticipated.

6.6 Embankments

o

At the borehole locations, the average topsoil depth was about
125 to 150 mm. This should be stripped prior to placing the embank-
ment fill. The maximum height of fill appears to be of the order of
7 m. The natural soil, below the topsoil is suitable for the support
of the embankment with normal side slopes of 1 vertical to 2 horizontal.
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7.0  MISCELLANEOQUS

The field work for this investigation was carried out under the super-
vision of Mr. M. Schiller, using equipment owned and operated by Master Soil
Investigations Limited. The report was prepared by Mr. A. Prior, P.Eng.

Respectfully submitted,
MORTON & PARTNERS LIMITED

A. PRIOR, P.Eng.

AP/1h
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EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STANDARD PENETRATION TESYT {SPT) N VALUE IS THE NUMBER OF BIOWS REQUIRED 1O CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 83.5kg, 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
ACHIEVED, AVERAGE N VALUE 15 DENOTED YHUS .

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.0. 60" CONE ANGLE ) DRIVEN BY 475 J
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 UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

| ey LkPol 0-12

12 -25 25-50 50 100 100 ~ 200 >200

VERY SOFT

SOFr FIRM STIFF VERY STIFF HARD

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

IN(ELOWS/OAJm) 0-5

5-10 10- 30 30 - 50 >50

VERY LOOSE

LOOSE COMPACT DENSE YWERY DENSE

ROCKS ARE DESCRIBED 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: SUM OF THOSE INTACT CORE PIECES, 100mm« IN LENGTH EXPRESSED AS A PERCENY OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION {R G D}, FOR MODIFIED RECOVERY, 15

{

[ rap (%) 0 -25

25 - 50 50«73 75 < 90 90 - 100

VERY POOR

POCR FRIR GO FXCEULENT

SPACING 30mm 50 « 300mmf 0.3m ~ Tm im- 3m »>3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] WwiDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK]

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOiL
kpa™!  COEFFICIENT OF VOLUME CHANGE

$ 5 SPLIT SPOON TP THINWALL PISTON m,
WS§ WASH SAMPLE 0% OSTERBERG SAMPLE Ce ! COMPRESSION INDEX
S T  SLOTTED TUBE SAMPLE R € ROCK CORE Cy 1 SWELLING INDEX
8 5 BLOCK SAMPLE . PH TW ADVANCED HYDRAULICALLY Cy ] RATE OF SECONDARY CONSOUDATION
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPME H m DRAINAGE PATH
1, 1 TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION
u,, ko PORE WATER PRESSURE Oy  kPa EFFECTIVE OVERBURDEN PRESSURE
f 1 PORE PRESSURE RATIO o kpa PRECONSOLIDATION PRESSURE
o kPa TOTAL NORMAL STRESS T, keo SHEAR STRENGTH
o’ kra EFEECTIVE NORMAL STRESS ¢’ kpa EEFECTIVE COHESION INTERCEPT
T kea SHEAR STRESS ! -* EFFECTIVE ANGLE OF INTERNAL FRICTION
o, .0, keo PRINCIPAL STRESSES <y kPo APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by -° APPARENT ANGLE OF INTERNAL FRICTION
€.€, . % PRINCIPAL STRAINS 1, kPa  RESIDUAL SHEAR STRENGTH
£ kra MOBULUS OF LINEAR DEFORMATION , kra REMOULDED SHEAR STRENGTH
G kra MODULUS OF SHEAR DEFORMATION 5 1 SENSITIVITY fg.lw
P B COEFFICIENT OF FRICTION ' r
PHYSICAL PROPERTIES OF 50iL
A, kg/m' DENSITY OF SOLID PARTICLES e L% vDID RATIO €min V.%  VOID RATIO IN DENSEST STATE
A kn/m®  UNIT WEIGHT OF SOLID PARTICLES 1% POROSITY ty ! DENSITY INDEX =: :: P
A, kg/r® DENSITY OF WATER w 1,%  WATER CONTENT o] mm  GRAIN DIAMETER max=
Y N/’ UMIT WEIGHT OF WATER S, % DEGREE OF SATURATION D, mm  n PERCENT - DIAMETER
P kg/ma DENSITY OF SOIL w, % LUQUID LIMIT cU \ UNIEORMITY COEFFICIENT
14 KN/m’ UNIT WEIGHT OF 501 Wy % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
% kg/m® DENSITY OF DRY $O(L W % SHRINKAGE LIMIT q m/s  RATE OF DISCHARGE
}é kN/m® UNIT WEIGHT OF DRY SOIL i % PLASTICITY INDEX = W ~ Wp v m/s  DISCHARGE VELOCITY
By ka/m’ DENSITY OF SATURATED SON |t LGUDITY INDEK - o i1 HYDRAULIC: GRADIENT
Yoar KN/’ UNIT WEIGHT OF SATURATED SOR - w kK m/s  HYDRAULIC CONDUCTIVITY
P' Kg/m® DENSITY OF SUBMERGED SOIL le 1 CONSISTENCY INDER: —ir j  kN/m’ SEEPAGE FORCE
Y kN/m® UNIT WEIGHT OF SUBMERGED 501 L. 1% VOID RATIO IN LOOSEST STATE i



QOFFICE REPORT ON SOH EXPLORATION

Munstry of
Transporiation ang
Commume anony

Coitars:

RECORD OF BOREHOLE No |

End of Borchele.

Refusal on Auger and
Sampler,

X Groundwater
net encountered.

MU
w e 2i-Tu-02 LOCATION Co-ords. 4,839,512 N: 286,514 I, ORIGINATED BY _ M5,
DIST 0 HWY 10 BOREHOLE TYPE _ Solid Stem Auger e COMPILED BY ___ M4
DATUM Gepdetic bATE §2.07-08 CHECKED BY
@ W JDYNAMIC CONE PENETRATION
501 PROFILE SAMPLES W | 2 |ResisTance pior " NATURAY =
b ASTIE  gegstury  LIGOUID [ REMARKS
. ‘3’20 e o 4 LIMIT CORTENT  LIMIT =
9 ” o z 2 2' P 6P 8'0 190 wp W w, %;‘; &
ELEV DESCRIPTION ald| w| 2185 & [sHEAR STRENGTH A 2 | Gran size
DEPTH T A 8% = o unconemen * FIELD VANE | oon oo renT (% y |DISTRIBUTION
glz u |8V D % GUICK TRAXIAL  x LAB VANE W %) %}
13,52 Grovnd Level vi - w 1 2D 3 GR 5A &1 Ci
0.00] Topsoil 125 mm 7y
f ? 1}ss | 15 °
Silty clay, some sand, f/H x Fi3.0
trace of gravel. 27
’ PUETI
. A o1 ss | 26 0 414 51 &
//& £12.00
" 0 b i 2 1 52 30
Very Stiff to Hard / 3)88 3t n
¢
/{ 1l ss 52 211,00 ¥
3
Brown and grey-brown 7 o
becoming grey at .
s 51 5188 40
eclevation 210.1. b10. 00
/f
o P0Y . 00
?{ 6188 48 q  —rd
0:26 . 08.00
7Y 8hale Bedrock
weathered,
IS OO0 Omm 0
7.00
06, 75 T LN Y 07.00 0

*

*

3 5. Numbers refer to

Sensitivity

0
155 {%) STRAIN AT FAILURE
10



OFFICE REPORY OM SO0 EXPLORATION

Mrmatry of
Teanspariation nd
LCommureanony

Owtiray
RECORD OF BOREHOLE No 2 METRIC
WP 217902 LOCATION Co-ords. 4,830,490 N; 286,548 1, ORIGINATED BY _ MS
DISt 6 HWY 410 BOREHOLE TYPE__ Solid Stom Auger ’ COMPIED BY M
DATUM Geodetic DATE 82-07-085 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | &\ | 2 |Resistance pLOT NATUIM I
".&Z by PLASTIC  uopsruse  MOUR ] REMARKS
iy CONTENT LMY e D
[ w | 29 v 20 40 b0 80 00 z= 1
9 o W ats : 4 L i L Wpe w W, -
ELEV SESCRIPTION |8 w|2195| 8 [shear strenorw gt | 3| GRAIN S12E
BEPTH w3 Z 1 21388 ] 5 |ouvconaned  + i vane rer content ] ¥ |PSTRIBUTION
g z 5 | 5Y & | Uk TRANAL  x [AB vANE WA NTENT (%) {%}
L1353, 68 Ground Level 4 N w o 20 30 GR SA 51 (L
0.00 Topsoil 150 mm ol
:?ﬁ 1] 58 o
Silty ¢lay, some sand, ¥4l
trace of gravel, ///: p13.0
(Ti1n) /S 2| s5 | 25 | ° 71343 37
7 !
:% 31 5% 24 F12.9 4] 3 12 48 37
Very Stiff to Hard é
,6 alss | 37 11 o6 0
Brown and grey-brown ﬁ&,
becoming grey at :/— 5|88 | 32 °
elevation 210.3. :/// b10.00
;
¥
7
// 709, 00
6158 | 34 [+]
bos. 14 % > L
5.20 Shale Bedrock
weathered. 7158 | 52 108, 00
81 AS
91 Su HANZU37mm o
206, 571 V% 07.00
5.7lgnd of Borehale.
Refusal on Auger.
335 . Numbers refer to

¥, %

Sensitivity

20
1545 (%) 5TRAIN AT FAILURE
0



OFFICE REPORT ON 5041 EXPLORATION

ity o
Tiansportatian seo
Cormmusme ations

Ontares

RECORD OF BOREHOLE No 5 METRIC
WP 21-70-02 LOCATION Co-ords. 4,839,485 N: 286,507 [, ORIGINATED BY MY
Dist b HWY 410 BOREHMOLE TYPE ___Solid Stem Auger COMPILED BY __ MS
DATUM Ceodetic DATE 82-07-05 CHECKED BY
SOIL PROFILE SAMPLES | & | W |DYNAMIC CONE PENETRATION o =
52| 3 LA mosmat poel =5 | REMARKS
CTONTINT sy
§ « o zg ; 20 40 60 8D 100 Wi W w, £a &
tv Eiglwl 2|88 & [sHEAR STRENGTH JUSR V % | oraiv size
EL DESCRIPTION 11182 2
DEPTH w131 7| > BB | % }o UNCONFINED *ORIELD VANEL o ONTENT wl 7 DISTRIBUTION
21z B | &Y | & |eouck TRIAKIAL  x LAB VANE 1% (%)
14,11 Ground Level o N w M. 20 50 GR SA 51 (4
0.00 Topsoil " i ss 5 014,70 :
0.30} Silty clay, some sand, :7
trace of gravel. :/ x
(Til1) ig: 2] ss | 28 p13.0 °
H
%:
7 17 47 B2
o ﬁﬁ' siss | 31 0 4 17 47 R
Very Stiff to Hord / bi3 00
brdw o
:g: 11s8s |51 L 6 17 a4 2o
Brown and grey-brown - /f; P11.00 i
becoming grey at P N 0
elevarion J10.1, n.° SS 36
!
/ﬂ
/“ ]“'U() U P SRH SO SRR SN S
?’a
'%’ 685 |25 A
! 09,00
0561 O 7 |as
5.50|Shale Bedrock
weathered,
08.00
8 1SS 160/5¢mm 0
P07 .31 N
6,80

End of Borehole,
Refusal on Auger.

¥ Groundwater
not éncountered.

+3, x5« Numbers refer 1o

20
) .
Sunsitivity 5 -:“,oys {%) STRAIN AT FAILURE



OFFICE REPORT ON 501t EXPLORATION

Mimatry of
Transportanon and
Commuynd sibng

Thrtar
RECORD OF BOREMOLE No 8 METRIC
WP 21-79-02 LOCATION Co-ords, 4,839 494 N: 286,471 E, ORIGINATED BY M5
DIST 8 HWY 410 BOREHOLE YYPE __ Solid Stem Auger COMPILED BY ___MS
DATUM Geodetis DATE §2:07-05 CHECKED BY
W ]DYNAMIC CONE PENETRATION
SON PROFILE SAMPLES | &, | Y | orsisTance Mot T S -
= ELIR 20 4p 80 80 100 |7 coNtar umr] 5L REM:RKS
g o ] find § ) ) 1 L W W W, Sw
ELEV BESCRIPTION i8] w| 2125 & [shear srrenorn oo | " % | cRAIN S12E
BEFTH 5 I X1 35|38| % |ouvconmne e vane ATER CONTENT (] 7 |OSTRIBUTION
1< 5 | &Y D e QuUCK TRIAKIAL  x LAB VANE W N ) {%)
P13 9% Ground level » : w 1920 3 GR A st €l
0.00| Gravel fill 75 mm f7‘—'-1 o
Topsoil 50 mm ’/, 1ss ) 7
g
Silty clay, some sand, ;ﬁ 2185 | 20 | <X F13.00 [}
trace of gravel. ;; T
{Tii1) é
3|88 23 - [+] 4 19 50 27
7 pi2.00
%!‘
% a|ss | 32 ok
Very Stiff to Hard //
g: ?11.00
?J 5188 48 o]
Brown and grey-brown ﬁﬁ;
becoming grey at //, 10.00
elevarion 209.2 ///
¢
Z
R -
gg/ 6155 |28 9. 00
208 . 34 // -
5.5 Shale Bedrock 4
weathered. 208.0

Las. 50/ 14mm

L

=]
o~
iy

End of Borehole.

Refusal on Auger
and Sampler.

3.5 Numbeis refer to 2
+7, X7 1 4 ‘i
y Sensitivity 5 -‘%‘S {%) STRAIN AT FAILURE

-




OFFICE REPORY ON SO EXPLORATION

Miriistry ot
Fransportation and
Comenpnie i tipng

Onang
RECORD OF BOREHOLE No H METRIC
WP 21-79-03 LOCATION Co-ords, 4,839 445 N: 286,477 F ORIGINATED BY __MS
pIsT b... .. HWY 410 BOREHOLE TYPE __50lid Stem Auger COMPILED BY MS
DATUM Geodetic DATE 82.07.06 CHRECXED BY
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES ﬁ‘g % RESISTANCE  PLOT nastic :Ao,'g:c;! ous o-'i REMAR
|- %O g 20 40 40 80 W0 L TosTENT LM —Z-l'w? ARKS
Slel 18125 2 bkl 20 dwp, W wi | 58 s
ELEV SESCRIPTION 18w ! 2|25 | & [sHear stRenorh R 2 | GRAIN SIZE
DEPTH . ZIZ | 3 138| & |ounconmneo  + miED vane WATER CONTENT (| 7 [OSTRIBUTION
g1z » | &Y D | QUK TRIAXIAL X tAB VANE 1) %)
14.17 Ground. Level - - u . 28 3p GR 5A 51 CL
0.00{ Topsoil 50 mm "? P14.0
1{ 88 '
7 x
7
5ilty clay, some sand, .
trace of gravel. :é 288 1 36 13,0 d
{1i11) ,//»
“% 3188 | 38 o 120 54 23
212.0
; 175 o
Very Stiff to Hard ,/, 41 85 | 4% 9 20 4y 2o
Y
; P11.0
:%‘ 5|85 | 45 o
Brown and grey-brown :/
becoming grey at ///.‘
elevation 210,0. /a 10, 00
7
§ 6]ss | 17 0
h 09, 00,
7
208. 17 %
6.04 Shale Bedrock PO8. 00
weathered, 7185 | 90 o
07.00
‘/< B ST TI00/As 0mn ¢
06.00
02, 87 gzl some 205, 04
9-30 End of Borehole.
Refusal on Auger
and Sampler.
¥ Groundwater
not encountered.
1
i

0
o3 '5"“"’??".' refar 1o g s () STRAIN AT FAILURE
ansitivity 10



EXPLORATION

CEFICE REPORY OM 504

Ministry ot
Transporration and
Commume atary

Oriarg
RECORD OF BOREHOLE No 12 METRIC
W P 2179032 LOCATION Co-ords. 4,830 499 N: 286,428 E. ORIGINATED BY _ M
DIsT b . HWY 410 BOREHOLE TYPE __Solid Stem Auger COMPILED BY MS
DATUM Geodetis DATE 82-07-06 CHECXED BY
DYNAMIC CONE FENETRATION
SOIL PROFILE SAMPLES {ﬁm w RESISTANCE PLOT NATURAL -
w2 3 FASTIE  geerieg  LIBUD ﬁé REMARKS
5 w | 39| » 20 40 60 30 100 [T soNTENT UM} 5 s
2|8l wlS|es| 3 S TR
EAEY DESCRIPTION Slel g | 2[28| & [snear strencTH AT GRAIN S1ZE
DEPTH w51 Z | 21381 5 |ounconmner  « miewo vane oyl ¥y |DISTRIBUTION
é z 5 | &Y S |e ouck TraxiaL  x 1AB VANE WATER CONTENT %) %)
SERE Ground Level e i w GR SA 5t CL
0.0d Topsoil 200 mm . kid.0
b
R 1ss | 7
. *
595 b13
$ilty clay, some sand, ;ﬁ’ 288 |25 -0
trace of gravel. w),//
~ %
(Ti11) A 3| ss | 28 321 48 28
1 212.0
¢,
/
. ] 4| ss | a2
Very Stiff to Hard ﬁjﬂ
:/ R11.00
:%S 5188 |41
]
Brown to grey-brown :2?:
becoming grey at 4 P10, 00,
elevation 209,8. “//u
%
L
WA 6| ss | 40
208,84 ) 09.00
S.ZGSh
ale Bedrock
weathered.
08,00
7185 1100 50mm
0733
6,71

End of Borehole.
Refusal on Auger.

¥ Groundwater
not encountered.

+3, 45 . Numbers refer to
S'vairy

¥

10
15.5-5 (%) STRAIN AT FAHRURE
10



OFFICE REPORT ON SOIL EXPLORATION

Whinatry gt
Transporthon ane
Communicatony

Ortarey
RECORD OF CONE No 3 VETRIC
WP 21-79-07 LOCATION __Go-ords 4,839,579 N; 766,610 E ORIGINATED 8Y Mo .
msY__ b HWY 410 BOREHOLE TYPE Dynamic Cone renstration Test COMPILED HY
DATUM __Geodetic DATE _{Cone 3: 82-07-06) {(Cone 4: 82-07-06) (Cone G: B2-Q7~06) CHECKED BY __0i .
w DYNAMIC CONE PENETRATION
SOH PROFRRE SAMPLES |8, | 2 |resistance pror i T B
2 g 7 monstury LU e T REMARKS
. $0| & 20 46 80 AD 100 {7 CONTENT b z¥
Ojx 0 = = ] h i 1 i Wp W W, :,g &
ELEY BT i w 2 %B 0 [SHEAR STRENGTH [ — GRAIN SIZE
DEPTH DESCRIPTION w31 2| $ |36 & |ounconrmeo  « Rt vane waTtr content i Y DISTRIBUTION
gz 5 | &Y & |eouck Thiaxial  x LaB vane . (%]
213. 08 Ground Level v N w GR SA 51 (L
0.00) 713.0
212.0
11,0 \\
\\M
1000l 10.0 t~—1122/h00 i
3.05 End of Dynamic Cone
Penetration Test 3
RECORD OF CONE Nda 4
Cr-ordd 4,839,498 (N; 286,528F
213,80 Ground Level
0.o4
213. 0 \
\
212, 0
M\
o
h11.0 [
1210.60 L26/B00 min
3.2¢ End of Dynamic Cone
Penetration Test 4 .
RECORD OF CONE No 6
Clowordd 4,839,502{N8; 286,490 &
(211, 89 6round. Lavel :
.04
213.0 4
212.0 \
M"“’-—._,__m
011, 00 211 .00
2.89 End of Dynamic Cone ]
Penctration Test s
I
i
|
|

W3

L

x5 : Numbers refer 1o
Sensitivity

20
1545 {"%) STRAIN AT FAILURE
10



Whingtry ot
@ Transpertation sng
Tomanune lions

Cwstarey

RECORD OF CONE No 7

METRIC

OFFICE REPORT ON 501 EXPLORATION

WP 21-79-02 (OCATION _ Co-ords 4,839,477 N; 286,487 E ORIGINATED 8Y ME
OIST__ 6 HWY 410 BOREMOLE TYPE _ Dynamic Cone Penetration Test COMPILED BY M5
DATUM Geodatic OATE __(Cone 7: 82-06-06) {Cone 9: 82«07«06) {Cone 10t B2-07-06) CHECKED BY AP
SOIL PROFILE SAMPLES | % | w [DYNAMIC CONE PENETRATION — =
»»‘é' =4 ESISTANCE  PLOT MASTIC  ouirukg LGV ] . T REMARKS
o L} Umit cONtENt timit =0
- w |30 & 20 40 60 80 100 zZ=
Sle|  IB12E] 2 b 2290 B0 Jwp w w32 8
ELEY DESCRIPTION Blal w2198 | § |SHEAR STRENGTH e 2 | GraN size
DEPTR w5 2| £1388] 5 |ounconemnen  » riEw vane WATER CONTENT (| 7 [PISTRIBUTION
g1z $ L&Y | & e QuCk TRAXIAL  x LAB VANE 1) %)
214,08 Ground Lewel n - = GR A 51 CL
.04 214.0
213,00
212,00 \
\‘\-.\N
1.0 e 1894300 g
3.05 End of Dynamic Cone
Penetyation fest 7 . é
RECORD OF CONE No 9
Clowords 4,83p,47) N; 486,445 &
14,200 Ground Level
0.00 b14,0
1213.0
b12,0 ]
M
‘*M
211,18 Md 142 /500 thn
3.09 End of Dynamic Cone
Penetration Test 9
RECORD OF CONE No 10
b14.16] cround tevel . Cprords| 4,829,483 n; 286,45p £
0.0d R14.0
P13, 008
P12.00f \
""-q-‘_"-m
211,50 sk /15b mn
2.90 End of Dynamic Cone
Penetration Test 10
i

+3, 55 Numbsrs reler 1o

Sensivivity

20
1545 %) STRAIN AT FAILURE
10



CONT No
HEART LAKE ROAD . : :
METRIC \wp No 21-79-02
- 'DIMENSIONS ARE IN METRES
Jf\xywtj A M wiown| ORENDA ROAD OVERPASS | SHEET
o HIGHWAY 40
_ \ \w _ j) BORE HOLE LOCATIONS & SOIL STRATA
23 HOT 12+857.133 ¢ MEDIAN HWY 410 ,
| THOT 10%000900 ORENDRNES: | MORTON AND PARTNERS LTD
®zs ) NG ' [ g
/ [ ‘ N AN : N /
o~ N ] ] SOUTH _ BOUND ‘ : |
C——C 7 9, < — -
\ ) 4 fal - . \
Uéﬁ" s | \/
12+ 100 [2+80C 24900\ o\ oo P
J )z | | e ”
\ n F'b 1
VO / ‘ ; , ! , 4
NORTH BOUND \ : =i
{i/x\ L\ \ g < i(E\fs PLAN
Fathoamoue. ¥ CALE
\) ‘( / \ * 1 @ 05 Q@ [ Ok
: S SRy —
: ‘ LEGEND
2l4.0 . : -
"' Bore Hole
f —@- Dynamic Cone Penstration Test {Cone)
: 243, ) -$ Bore Hole & Cone
N Slows/0-3m (Std PenTest, 475 §/blow}
CONE  Blows/0.3m {60° Cone, 475 J/blaw)
—% WL at time of investigation July 1982
‘ ¢ MEDIAN HWY 4i0 f ‘ ~ . MEDIAN HWY 30 No |etevation| yorm 1 EAST
b e e e g —— : ' S ’ _ e e e ey t | 21352 | Ndgsesz | Ezeesia
250 3 5 ~ ‘ 520 2 | 2868 | N4g59400 | E286548
[PROPOSED GRADE HWY 410 | LproposeD GRADE HWY 410 3 | 21305 | n4g39s29 | E286510
{ : [ 4 | 21380 |N4g39498 | E206528 | -
218 T® T - : : _ . 2i8 5 1 21411 | N4539,485 | E286,507.
: ESTABLISHED . ‘ o . 6 | 21389 | N4839,502 | £286490
2§6; . "2 63’4’ | t 5 g&g&;sﬂen €}7 ‘ g}E% ‘ / :‘:, ) 3-6}"[ g’g‘fi"a{{rﬁaza €}8 ) - ?8 é}[ ‘i . gs‘n*lﬁz}saElEm 7 214.08 N4.833.477 E286,487
‘ ‘ . : ‘ ‘ . : & | 21396 |N4839,494 | E286471
B/03m CONE i ; : ; ~
” |Br03 cone N TOPSOIL B/03m CONE wl m;: ,é? o 1 __ToPs0l 8/03m CONE ) ”B’?‘“ Sgne 1 y » 9 | 21420 | N483947 | E286.465
o 5o ——1 o 7 RN W ——— S L 577 o | 216 | Nag3sas3 | E£2se 454
7 € Z’%?ZZ\ %’4??2 25 36 \ ;5 ] 0050 ¢ EI# ;@g??g?;g!"&gé?g g asé?, i | 2107 | N4839,445 | E2864TT
sz - % Zi ?ﬁ//i % %f 3 o AN % 7 1 s ggg??ﬁgé; ) §¢'§§§ 3 é/?f»//(‘)j 4 a zafé 212 i2 | 21404 | NegIoa99 | E206,428
( 7% % N s VA 4 Nl ¥ Y L2250 275927 Rmn 22 LA/ 4
B Ry oy piess e m v R
N 727,%,E7 %2020 %57 sﬁ, Y CLAY (Tl 294492  ZaudNRM g_gﬁ _ £ A ﬁ’%; 72 210
VO U a0 s foveny, STRE 0. HakD, 2%%% %4 127%%%% 7 5 a7 75 %%%4%% %% M4 =NOTE=
é {‘/; Hza ??é%% ] /A/‘/;/qé/ B gé?‘ 4 7 2 ' ? ééé?; 4 /}’2? 48 g;é/f////f'/’f j.gégg 2 //% A . ‘Jéégégé 46&? The boundaries between soil strata hove been established
"4 3 S M AT N NSRS 171707757 y, N A v L & ARSI f&:ﬁﬁ& (™ " only at Bore Hole locotions. Between Bore Holes the
208 e WEATHERED &5/50 mm T SN ~ S 7 RSP ARTHS eorizmm  WEATHERED togzsomm— 208 boundaries are d from geological evid
- | B 00 2543 mm - .
206 ‘ 20s |2
, g
SECTION A-A SECTION B-B ‘ Srrte DESCRIPTION
SCALE : SCALE - o o Mo ‘
HOR fom O 1om HOR fom O 10m Geocres No ~ :
; WY Wg 410 ‘ BT 6
VERT 2m 0 2m VERT 2m O 2m N B e S i;;;?k ‘




410 ~ ORENDA RD, QTPALS
SITE 24-476 W,P, 21=79=07

ugomm WEST ALONG ORENDA RD. LOOKING ZAS™ ALONG ORZEDA R
4 TONT TOWARD A1/ COOKING EABT A INDA HD,
,L '\T NT ()\, 19 fdr 'l ’ jw,‘ LIGI\H@]T:W rn()”:j RD A ‘; C‘

LOOKING NORTH ALONG 410 ALIGNMENT I.OOKIIN(} SOUTH ALONG 410 ALIGNVENT
TOWARD ORENDA RD. OWARD OnENDA ED.
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