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FOUNDATION INVESTIGATION REPORT
for
N.B.L. Structure Widening
Hwy. #4810 V
W.P. 103-69-17; Site No. 24-81-313
District 6, Toronto

INTRODUCTION

This report summarizes the factual information obtained from a foundation
investigation carried out at the above-mentioned site on 86 02 01. The
fieldwork consisted of 1 borehole (BH 109) advanced by means of B-casing
and augering from a portable tripod drill machine. The depth of this
borehole extended 2.7 m below the existing ground surface.

In 1976 a foundation investigation was carried out for the existing NBL
structure. The investigation consisted of 12 sampled boreholes (B8H 1 - BH
12). The location of the boreholes pertinent to this specific project (BH
1-6, 11, 12) are shown on DWG 1036917-A. The log sheets for these
boreholes are also included in the Appendix. The information on these log
sheets is provided for reference only and is not used in the description of
the subsurface conditions at this site.

SITE DESCRIPTION

The site is located on Hwy. 410 approximately 1.5 km south of Steeles Ave.
at Etobicoke Creek. The site is situated in the City of Brampton, Regional
Municipality of Peel.

Land use in the vicinity of the site is predominantly agricultural.

The site is located in the physiographic region known as the "Peel Plain",
as described in The Physiography of Southern Ontario (Chapman and Putnam,

1984). The deposit characterizing this area consists of a cohesive glacial
till deposit underlain by shale bedrock of the Georgian Bay Formation
(formerly known as the Meaford-Dundas formation), Ordovecian Period. The
area under investigation is drained by Etobicoke Creek.
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SUBSURFACE CONDITIONS

General

The predominant material across this site is a glacial deposit described as
a heterogeneous mixture of silty clay, sand, gravel. This cohesive deposit
is underlain by Shale bedrock of the Georgian Bay formation. Other
deposits such as sitly clay, sand with silt, and sand and gravel were,

however, encountered within this river valley.

The boundaries between the subsoil types, insitu and laboratory test
results, as well as groundwater levels are shown on the Record of Borehole
Sheets in the Appendix. The location of each borehole is shown in plan on
DWG No. 1036917-A together with a longitudinal stratigraphical section.

The various soils encountered at this site, and specifically at BH 109 are
described as follows:

Borehole BH 109

Extending from the ground surface (Elev. 191.2) down to a depth of 1.4 m is
a deposit of silty clay, some sand, trace gravel. Based on visual
observation, this cohesive material can be described as a silty clay of low
plasticity (CL group on the Atterberg chart). Based on the interpretation
of a 'N' value of 9 blows/0.3 m, this material can be considered to have a
stiff consistency.

Underlying this material is a 0.7 m thick deposit characteristic of this
site: hard glacial till composed of a heterogeneous mixture of silty clay,
sand, gravel. The cohesive silty clay matrix of this material can be
described as a silty clay of low plasticity (CL group on the Atterberg
chart). Based on visual observation, this material is composed of
approximately 15% gravel, 25% sand, and 60% silt and clay. The thickness
of this deposit varies appreciably across the site.
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At approximately Elev. 189.1, bedrock was encountered at this location.
The bedrock was highly weathered in the upper 0.6 m as evidenced by the
fact that it was easily augered, and split-spoon samples were obtained.

Other

. Subsequent to the investigation of 1976, fill material was placed at the
south end of this site to form the approach fill. The fill material
which is encountered is in the order of 3 m high and consists of a silty
clay of low plasticity, some sand, trace gravel. In addition, the site
is covered with a veneer of organic topsoil in the order of 150 mm or
more.

. It should be noted that all non-cohesive soils across this site will
experience "boiling" when subjected to an unbalanced hydrostatic

pressure.

. For additional information on the soils across this site reference should
be made to the various Record of Borehole sheets in the Appendix.

Groundwater Conditions

The groundwater level was not established in BH 109. However, in the 1976
investigation the following levels were obtained:

BH # GWL Elev.
1 . 186.5
186.3
186.4
186.3
186.2
186.3
185.7

- W W

On 85 12 03 the water level in the creek at this site was found at Elev.
186.2. On 85 05 06 the water level in the creek at this site was found to
be at Elev. 185.86.



DISCUSSION AND RECOMMENDATIONS

The existing 3-span structure (13.7 m-16.5 m-13.7 m) at this location of
Highway 410 crossing of Etobicoke Creek was constructed as the initial
stage and carries one lane in each direction. As part of the second stage
of the Highway 410 development, separated 3-lane structures in each
direction are required. This will be accomplished by widening the existing
structure by one lane (east side) and therefore, providing a 3-lane
structure for the northbound Highway 410. In addition, a new 3-lane
structure is required for the southbound traffic. Within the area
investigated fills of up to 4 m high are required on the south side of the
proposed structure widening. On the north side the existing ground may
have to be cut up to 4 m.

The area investigated is situated in the City of Brampton, Regional
Municipality of Peel. The site is located in the physiographic region
known as the "Peel Plain". The characteristic deposit of this region is a
glacial-till. The till is underlain by shale bedrock of the Georgian Bay
Formation (formerly known as the Meaford-Dundas Formation). The shale
bedrock is exposed at the creek bottom and partially on the north bank of
Etobicoke Creek. '

The following are our recommendations for the design and construction of
the widening of the existing northbound structure:

South

Abutment: The south abutment widening can be perched within the south
approach fill and can be supported on steel H piles driven down
to the shale bedrock. For estimating purposes it can be assumed
that piles will penetrate down to Elev. 185.3. HP 310 x 110
piles can be designed using 1600 kN U.L.S. and 1150 kN at
S.L.S. II. A joint should be provided between the existng
abutment and the new abutment widening to compensate for
potential variable rates of settlement.

The maximum grain size in fill material used in the area of the

widening should be restricted to 75 mm so as to facilitate the
pile driving.
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Piers:

North
Abutment:

5.

The piers can be founded on spread footings at or below Elev.
183.3 using a loading at U.L.S. of 1000 kPa. This is the same
elevation as the existing footings. Since the footing widenings
will be founded on the shale bedrock, a 150 mm lean concrete
working slab should be provided as soon as the excavation is
opened. A joint should be provided between the existing and new
footing and pier. '

The abutment footing can be lengthened along the same founding
elevation as the existing (Elev. 188.2) using a loading of 1000
kPa at the U.L.S., and 500 kN at the S.L.S. Type II.

The proposed footing lengthening will be founded on weathered
shale bedrock at this elevation, and consequently, a 150 mm
working slab should be provided at the base of the excavation as

soon as it is opened.

Since the area around the north abutment was excavated for the
original construction of the existing footing some disturbance
of the surrounding soil may have resulted. Any loose or fill
material should be removed and replaced with mass concrete.

A joint should be provided between the existing abutment and the
new widening to compensate for potential variable rates of
settlement.

General Recommendations

. Friction angle between the concrete and shale can be taken as 240,

. Adhesion between the concrete and hard glacial till can be taken as 75

kPa.

. A dewatering scheme is required for the excavations of the new pier
footings. The scheme could perhaps include a creek diversion or a
sheeted cofferdam.
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Additional fill will be stable with 2:1 side and front slopes provided
that fill material used below the prevailing groundwater level is of a
non-cohesive (granular) nature, all shrficial organic material is
removed, and new fill is benched into existing as per MIC standards.
Anticipated settlements are tolerable.

Cuts will be stable with 2:1 side slopes.

Backfill to structures should consist of granular material in
accordance with MTC Standard Special Provision #121 (83-10).
Computation of earth pressures should be in accordance with Section
6.6.1.2, of the 0.H.B.D.C. For design purposes, the physical
properties of the backfill are as follows:

Material 2z ¥

e

Gran. 'A’ 350 22.0 kN/m3
Gran. 'B' 300 21.2 kN/m3

1.2 m frost cover or equivalent should be provided to all underside of
footings.

Abutments should normally be designed for the active earth pressure
(Ka) condition. The at-rest (Ko) condition should only be used in
cases where the deflection of the abutment is prevented by the propping
action of the deck, such as in the case with a rigid frame structure.
Similarly, the at-rest condition can be used for abutments on spread
footings founded on unyielding material unless the abutment can deflect
sufficiently to mobilize the active earth pressure.

Because of the proximity of the creek channel to the pier footings the
banks should be protected with 0.6 m thick rip-rap in the vicinity of
the piers so as to prevent possible scour. Geotextile should be
provided under the rip-rap. The rip-rap should extend to the high
water line.



Miscellaneous

The fieldwork for this investigation was carried out under the supervision
of F. Saccon, Project Foundations Engineer, utilizing equipment owned and
operated by Atcost Drilling Inc., of Concord, Ontario. This report was
prepared by L. Politano, Project Foundations Engineer and reviewed by M.
Devata, Chief Foundations Engineer (East).

%/

L. Politano, P.Eng.
Project Foundations Engineer

2y m

M. Devata, P.Eng.
Chief Foundations Engineer
(East)

March 1986
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OFFICE REPORT ON 501l EXPLORATION

Ministry of
@ Transportatan ano
Commymrationg

Ontang

RECORD OF BOREHOLE No |

METRIC

WP 1036909 LOCATION CO~QBHS. N.4 B36 885.2: | E 288 337.5 ORIGINATED 8Y _V.K,
DiIsST 6 Hwy, 410 BOREHOLE TYPE Hollow Stem Auger, BY Caming. BXL Rock Core and COMPILED BY V.K.
Cone Test
DATUM __ Geodetic DATE 76 04 30 CHECKED BY :
PR « W JDYNAMIC CONE FENETRATION
SO PROFILE SAMPLES ¥ g [Resistance rior pasic AR i ‘_'g REMARKS
= - gé & 20 40 60 80 g0 VM7 contenr umit | =0 A
9 & b = ) A 1 i 1 Wp w WL pg
ELEV Elai w2185 5 SHEAR STRENGTH i iy GRAIN S1ZE
DEFTH DESCRIPTION w512 F 8% g o unconnnes + FIELD VANE water conTent (4| 7 Dnsrm?unor\:
é 4 5 | &° § ® GUICK TRIAXIAL X LAB VANE . (%)
86.8| Ground Level A : i 10 20 0 GR 5A 51 CL
0.0} 81lty Clay with Sand w‘ ,
and Gravel ,;. ~4-
1 B
(Glacial Ti11) .
185.9 o] 186 -
0.9 Gravel with Silty Sand uhk o Bl 28 (11)
and trace Clay ;“' 1l ae 19
185.3] Compact o [
1.3 _ _weathered j REC 185 B
2|BXL | 6% 100/5 e
184
REC
Bedrock 3IBXL | 8
Grey Shale with oce.
layers of Limestone 183
REC
41 BXL | 100
Sound
82,0
4.8 End of Borehole

+3, x5 . Numbaers refer ro
Sansitivity

20
1545 {%) STRAIN AT FAILURE
10




OFFICE REPORYT ON SOiL EXPLORATION

Miniztry ot
@ Transportation ang
Lommutntations

DOntang

RECORD OF BOREHOLE No 2

METRIC

W P __103-69-09 LOCATION CO-ORDS. N 4 836 #90.7: E 288 354.5 ORIGINATED BY _V.K.
DIST b Hwy _ 410 BOREHOLE TYPE Hollow Stem Auper, BX Casing; BXL Rock Core and COMPILED BY _ V.K,
Cone Test
DATUM Gegdetic DATE 1504 29 CHECKED BY :
OIL PROFILE AMPLE P u:  [DYNAMIC CONE PENETRATION -
S e} 5 LES :._ug § RESISTANCE FLOT n’ﬁ’nc :232;:::5 t:gt;';b 25 REMARKS
1 CONTEN o
5le 8|22 o I Y -+ B B
ELEY DESCRIPTION =8| ¥ | 3|28 & [snear srRenoH SR SRAN 126
! F - O =
DEPTH 1S 218 G ¥ [0 unconrmnes + FIELD VANE . y £
21z Y g‘-’ D |e ouck tranal  x 1aB vang | WATER CONTENT (%) {%)
87.0! Ground Level % G e 19 20 30 GR SA 51 CL
0.0y Silty Sand with Graveljd '
Trace Clay b
it E3
Compact . e . 37 46 (17
A1 1] ss | 19 186
185.6
1.4 REG 100 /5 em
BEDROCK 185
Grey Shale with oce, REC
layers of Limestone 31 8% | 1002
184
183.5 Sound
3.5) End of Borehole

20
o3, x5 Numbers rafer to (5 4 5 o) crpaiN AT FAILURE
Sensitivity 10




OFFICE REPORT ON SOIL EXPLORATION

Ministry ot
Transponanon and
Commymeations

Ontang
RECORD OF BOREHOLE No 3 METRIC
w e 103-69-09 LOCATION CO-DRDS, N 4 836 915.7; B 288 346.0 ORIGINATED BY _ V.K.
pisT ... 6 Hwy 419 BOREMOLE TYPE Hollow Stem Auger, BX Casing and BXL Rock Core  cOMPLED By  V.K.
DATUM _Geodetic DATE 76 05 05 CHECKED 8Y :
SOIL PROEILE AMPLES e w DYNAMIC CONE PENETRATION
S E‘é’ & RESISTANCE PLOT mss;uc :3’,?,'3& uau;o hg REMARKS
= o |36 & 20 40 80 80 o VM7 cownwr SO
9 o i - 7 H i L L A Wp w Wl. o u &
ELEV BESCRIPHG Elal w2 %g G |SHEAR STRENGTH h— E | GRAIN: SIZE
DEPTH IPTION w|E1 X1 S 138 | & |ounconrnep  + FiEwD vane ATER CONTENT (%] 7 DISTRIBUTION
g1z 5 [EY | & |eouck rmaxial  x ap vane |V (%) {%)
186.5| Ground Level Ll : it GR SA 5! €L
U0 Cravel with Shale T2 %
fragments 4,
A 186
‘;‘.7.
185.5 ‘2
1.0
BEDROCK REC 185
1 BXL | 100%
Grey Shale with occ,
layers of Limestone
184
REC
20 BXL | 1007
183
8
182.5 ound
4.0} bnd ol Borehole

20
+3, x5 Numbers refer to 1 o ¢ 101 STRAIN AT FAILURE
Sensitivity 0




OFFICE REPORT ON SOIL EXPLORATION

i3

Minsgtry of
@ Trangportdtion ahe
Commumnit ahong

Ontaes
RECORD OF BOREHOLE No 4 METRIC
W P 103+69+09 LOCATION CO-ORDS., N 4 836 911.4: E 288 331.7 : ORIGINATED BY _V.K.
DisT .6 MWy _410 BOREHOLE TYPE Hollow Stem Auger, BX Ca COMPILED BY
PATUM __Geodetic DATE 76 03 04 CHECKED 8Y !
SCHL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
ﬁ‘ﬁ T [RessTancE POT nastic Mrib g B vouo | - T | rEmARKS
e w | 2Q ] P 20 40 0 80 100 CONTENT z= &
Ofu o =l z L ; ) ; L Wp w W, :;
ELEV ElEgl g2 %g 8 [SHEAR STRENGTH A SE— GRAIN SIZE
SR DESCRIPTION IELE IS 132] S [ounconrmnes  + fiko vane warer contentwy| ¥ |PSTRIBUTION
é z 5 | &Y § ® QUICK TRIAXIAL % LAB VAME * (%)
186.3 | Ground Level v “ * w GR SA 51 CL
0.0 Gravel with Shale X i
fragments a 186
185.5
0.8
BEDROCK REC
Ol ex {1007 165
Grey Shale with
occasional layers of
Limestone
184
REC
2{BXL |100%
Sound .
183
182.6
3.7} End of Borehole

20
+3, %% Numbers rafer 1oy \s w1 sTRAIN AT FAILURE
Sensitivity 19



OFFICE REPORT ON SOIL EXPLORATION

-t

Mitistry of
Transpurtation gng

Commumcanons
Ontang

WP 103-69-09

LOCATION

DIST .G HWY _410

DATUM .. Geodetic

RECORD OF BOREHOLE No 5

CO-ORDS.

S E 288 371.6

BOREHOLE TYPE

ow. 5

76 04 29

N 4 836 888,

QId_Suge Ry

METRIC

ORIGINATED 8Y _ V,K,

and COMPILED BY

BYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES | & ot b
%12 E RESISTANCE  PLOT NATURAL vove | - E REMARKS
51w w32 @ 20 40 60 80 100 CONTENT w | & 8
9 = L
ELEV RIPT slal w2128 5 SHEAR STRENGTH TP % | GRAIN S12E
DEPTH DESCRIPTION |31 Z | S |38 5 Jounconmned  + FiEwd vane WATER content ()] ¥ [PSTREUTION
g -4 5 | &Y Z e QUICK TRIAXIAL X LAB VANE (% (%)
187.4] Ground Level o : i 0 GR SA 51 CL
0.0] Silty Sand with traces[["
of Gravel, Clay 187
Loosge
$5 | 8 10 40 43 7
186 ——
185.7
1.7
_ _ westhered s | oo
185
BEDROCK
Grey Shale with BYL, ggg
occasional layers of ) 184
Limestone
Sound REC
BXL |100% 183
182

4
5.0 End of Borehole

+3, «5 . Numbers refer to
Sensitivity

20
15 ¢-5 {%) STRAIN AT FAILURE
10




OFFICE REPORT ON S0IL EXPLORATION

Ditari

Mirairy bt
Trangporiation ang
Commumeations

RECORD OF BOREHOLE No 6

METRIC

w P 103-69-09 LOCATION CO-ORDS. N 836 9l14.4; E 28§ 363,1 CRIGINATED By _ V.K.
pisT__ 6 Hwy_ 410 BOREHOLE TYPE Hollow Stem Auger, BX Casing and NXL Rock Core COMPILED BY  V.K.
DATUM _Geodetic DATE 76 03 04 CHECKED BY !
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 1 & | % [N s N wasric Mo
£ e Limit ggm;’ns timiy ':LD REMARKS
= » §9 w o 20 40 &0 8O 100 zZ= &
Sl e R B = S o, O We W w58
ELEY CRIPTI Ela| wi 2|85 & [SHEAR STRENGTH NP GRAIN $IZE
DEPTH DESCRIPTION w51 21 8128 & |ounconeme  « FiEw vane WATER CONTENT ()| 7 |PSTRIBUTION
21z > | &Y L & [eGUCK TRIAKIAL  x LAB VANE E ") {%)
186,3] Ground Level v s ‘% w GR SA 51 L
070 Cravel with Shale %
fragments Qe 186
-0
185.5 H
0.8 %
‘REC 185
1 WXL 1007
Grey Shale with
occasional Jayers of
Limestone
184
C
2l NXL100%
Sound 183
182.5
3.8] End of Borehole

+3, x5 . Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FALURE
10




OFFICE REPORT ON S50OIL EXPLORATION

Murnstry st
@ Fransportahon ang
Cammuricationg

Qntino

WP 103~69-09

RECORD OF BOREHOLE No 11

CO-ORDS, N 4 836 851.3: E 288 343.8

METRIC

ORIGINATED 8Y _ VK,

DIST & Hwy 410 BOREHOLE TYPE Hollow Brem Auger, BX Caging: BXL Rock Core and COMPILED BY _0.Y,
' Cone Test
DATUM Geodetic 76 08 25 CHECKED BY E
SOIL PROFILE AMPLE o w IDYNAMIC CONE PENETRATION .
(o] SAMPLES &‘Q | RESISTANCE PLOY pastic NATUMAL o] L E REMARKS
= o |30 % 20 40 60 80 oo [T contewr imiry SO 2
Ofew w = ! . ) i ) Wp w w | o¥%
e or |8 w| 2|25 | & [shear srrenotr o | % | GRAN si2E
DEPTH DESCRIPTION EIE-EE 8% % |0 UNCONRINED & FiELD vANE ATER CONTENT (%) DISTRIBUTION
slz 5 | &Y & |®auck Teaxiar  x Lap vang |W ° (%1}
187.7] Ground Level 2 # o 1020 30 GR 54 §1 Cl
0.0] 511ty Sand with gty
Gravel, Trace Clay
187
Compact
185,8 14 186 5 B8 24 28 10
1.8} Silty Clay, Sand _‘L_
and Gravel £
(Glacial Ti11)
M — ]
Stiff to Hard 185 -
18:‘; 100/ 15em
) — .. .xeathered
Bedrock~Grey Shale 184
with occasional REC
layers of Limestone 100%
Stone 183
182.6
5.1} End of Borehole

+7, x5 ; Numbers refer to
Sansitivity

20
15 45 (%) 5TRAIN AT FAILURE
10




x

-,

OFFICE REPORT ON SOIL EXPLORATION

Ministry of
@ Transportansa ang
Communizations

Ontang
RECORD OF BOREHMOLE No 12 METRIC
WP 103-69-09 LOCATION CO-ORDS. N 4 836 941,9; E 288 335.6 ORIGINATED 8y _ V.K.
OIST .6 HWY_410 BOREHOLE TYPE Hollow Stem Auger and Come Test COMPILED BY V.K.
OATUM _ Geodetie DATE 76 07 30 CHECKED 8Y :
iL PROFY & w FDYNAMIC CONE PENETRATION
50 OFe SAMPLES =2 & |RESISTANCE pLOT rastic NATURRL  oup) L. X REMARKS
o Limy CONTENT LIMIT =W
b " §§2 o 20 40 60 80 100 z= 3
6le 81720 5 o A SO A Wp W w| 5¥E
ELEV RIPTIO i@l W] 21881 & |SHEAR STRENGTH — e 2 | craiN s12E
DEPTH DESCRIPTION IR 36| 5 |ounconmnes  + FiELD vane WATER CONTENT (%)] DISTRIBUTION
é Z 5 | &Y ‘;"b,.‘ ® QUICK TRIAKIAL X LAB VANE %) ore. {%)
196,91 Ground Level v : [ 100 20 30 coNT, fGR %A 51 CL
U0 51Tty %and, Itace gRg
Organics BN *
Loose Ran 186
o1l ss| s L2210 6831 1
195.4 )
1.5} 8ilty Clay, Ssnd and |9 -
Gravel MR 193
Al 2| ss |21 \\ 0 10 57 33
(Glacial T411) .
] \
- \ .
] 3] ss |26 194 AN = 013 47 40
A
5' \ﬁ\
y f Pt 2 15 41 42
b4 8820 193
375
A
: ‘/f
g i 50 88123 192
.
bl 1
g
U ‘} 191
Vol
e wBOwR, |44 6] 5§ 125 0} Pty 18 24 40 18
Grey W} .
3 O]
yr
/‘/n 19¢
i 1A
Very Stiff puf
1888 7L 58 1007115 cm| 18°
’ REC
Shale Bedrock 8/ BXL | 85%
188
187.8
9.1 End of Burehole
* Ground water level
not established

+3, x5 Numbers refer to
Sunsitivity

20
1505 (%) STRAIN AT FAILURE
10
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OFFICE REPORT ON SOIL EXPLORATION

Mirsiry ot
@ Transporstion and
Commumeamons

Ontarg
RECORD OF BOREHOLE No 109 METRIC
w P 103-69-17 LOCATION CO-ORDS: N & 836 927.8; E 288 349.2 ORIGINATED BY  F.S.
DIsY __ 6 rwy 410 BOREMOLE TYPE {Portable Tripod) B Casing COMPILED  BY E.p.
DATUM __ Gepdetic DATE 86 02 01 CHECKED BY :
SO PROFILE SAMPLES o e DYNAMIC CONE PENETRATION
Ho | q [RESISTANCE PLOY mastic Norveaty uoun| . T REMARKS
= - 1581 ¥ 20 40 60 B8O 100 |7 conTewr uMT} SO
Q = g QE 2 i f f f H Wp W W, :g &
ELEY ESCRIPTIO Elel w219 & |[SHEAR STRENGTH SRS S— GRAIN SIZE
DEFTH DESCRIPTION -1EI 2] 8 8% § |0 UNCONAINED  » FIEWDVANE| oo o wl 7 DISTRIBUTION
é z 5 | &Y | & |eauck TRiAkAL  x LA vang |V {% (%)
191.2 Ground Surface ﬂ‘-” : w GR SA 51 CL
0.4 ’ro_gslil__wu_::"g . 191
Siley Clay, Trace Sand, /’
Gravel //
1
189.8] Stiff (e 190
1.4} Heterogeneous Mixture (o[
of Silty Clay, Sand, d
Gravel 2] 88 | 46
189.11 (Glacial Till) Hard
Z. lf Shale Bedrock 189
3i 58 1 90/5 om
Weathered 41,88 1100/R0 em

3
7| End of Borehole

* Groundwater level
not established

+3, x5 . Numbars refer to
Sansitivity

20
1543 (%} STRAIN AT FAILURE
10




]

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 Simm O.D. SPLIT BARREL
SAMPLER 1O PENETRATE 0.3m INTOD 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 LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER

ACHIEVED. AVERAGE N VALUE 1§ DENGTED THUS N.

OF BLOWS FOR THE PENETRATION

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Slmm O.D. 60° 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 UNBDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

TCONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH ¢ ] AS FOLLOWS:

DENSENESS:

[ e tkra) 0 - 12 12 - 25 25-50 | 50100 | 100-200] =200
VERY SOFT|  sorr FIRM STIFE __LVERY STIFF | HARD
SENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
IN [BLOWS/0.3m)] 0 - 5 5+10 10~ 30 30 - 50 =50
VERY LOOSE| 1OOSE | COMPACT | DENSE  [VERY 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,

KRS 0-25 25-50 | 50 -75 75 - 90 0 - 100
VERY POOR]  POOK FAIR GOOD | EXCELLENT
JOINTING AND BEBDING:
SPACING SOmm | 50-300mm| 0.3m - 1m [ Tm - 3m | >3m
JOINTING  [VERY CLOSE|  CLOSE | MOD. CLOSE] WIDE | VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK | VERY THICK

55 SPUT SPOON TP THINWALL PISTON m,  keg!
WS WASH SAMPLE OS5 OSTERBERG SAMPLE Ce )
5T SLOTTED TUBE SAMPLE R € ROCK CORE ¢ 1
85 BLOCK SAMPLE F M TW ADVANCED HYDRAULICALLY Cq ]
€5 CHUNK SAMPLE P M TW ADVANCED MANUALLY ey m2/s
T W THINWALL DPEN F S FOIL SAMPLE H m
T, 1
STRESS AND STRAIN u %
u, ko PORE WATER PRESSURE oy kPa
5 ) PORE PRESSURE RATIO o, kpy
o kpa TOTAL NORMAL STRESS T, kra
o’ kea EFFECTIVE NORMAL 5TRESS ¢’ kea
T kbe  SHEAR STRESS ' -*
@ .0 kPa  PRINCIPAL STRESSES < kba
€ % LINEAR STRAIN by -*
€6, €, % PRINCIPAL STRAINS A kpo
E kPa  MODULUS OF LINEAR DEFORMATION T, kea
G kpe MODULUS OF SHMEAR DEFORMATION 5 1
m 1 COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
A kg/m’ DENSITY OF SOLID PARTICLES e L% VOID RATIO
Y, kN/m UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY
A, ka/m’ DENSITY OF waTER W 1,%  WATER CONTENT
Y  kn/md oUNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION
P ko/m® pensity OF sO1L W% LIQUID LIMIT
Y KN/m uNIT WEIGHT OF son w, % PLASTIC LiMIT
A kg/m® DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT
7é kN UNIT WEIGHT OF DRY SOiL e % PLASTICITY INDEX =W « Wp
Ray  ka/m® DENSITY OF SATURATED sOIL W1 uouIITY iNpEx s 2
Yigr kN/m’ UNIT WEIGHT OF SATURATED SOIL Pw - w
P kg/m® DENSITY OF SUBMERGED SOIL e . CONSISTENCY INDEX = L«P
Y kN/m® UNIT WEIGHT OF SUBMERGED SOIL 3 L% vOID RATIO IN LODSEST STATE

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

THE ROCK QUALITY DESIGNATION {RG D, FOR MODIFIED RECOVERY, 15

ABBREVIATIONS AND SYMBOLS
‘ MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

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
EEFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHEAR STRENGTH

Sy
SENSITIVITY =

Cpin 1 % VOID RATIO IN Dﬁensr:sr S;ATE
p ! DENSITY INDEX ¢ em:: o
] mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
a  m/s  RATE OF DISCHARGE

v /s DISCHARGE VELOCITY

i 1 HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

J kn/m® SEEPAGE FORCE
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MNISTRY OF
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"
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/

HW
STA 9, 630
& 4
&
%
: /

- = ; # 4
il eowd A/ ittt i o
V1% /MEDIAN )
i\ / '
3 “w
< ] /9 o~
318 3 3
o

METRIC

DIMENSIONS ARE N METRES
ARD/OR MILLLMETRES UNLESS
OTHERWISE SHOWN, STATIONS
IN KHLOMETRES « METRES.

i#0.5

191.0

519% 5

-192.0

/ Conc Hondrail

L1935

STA 9+ 624974
/N 4836912571, E 28

/ 1 €  HWY 410 NBL {

/

s

192-5

/

CONT No
WP

No 103-69-17

ETOBICOKE .

CREEK BRIDGE

SHEET

N B STRUC
8ORE HOLE LOCATIONS

TURE
& SOIL STRATA

A‘f?iww

"
»

1918 3
191.5 @ XEYscﬁeLAN
191.C 197.0 i ik
192.5 The 0.5 & m
190-3 1930
we.o —F— 193.5
1940 LEGEND
1995 - 1945
195.0
wopT——— > @ Bore vole
1585 "$ Dynomic Cone Fenstration Test [Conel
188-0 o g 0 o o o8 8" 8y ._N_Q.EE_S.: ¢' Bors Hole & Cone
g gV v dhatd e e i
Y gVt atatd ek et g 1} Ground elevations for bcr_ehole§ ¥,2, 3,4, N Slows/G.3m (Std PenTest, 475 5/ blow)
5,6,1 and 12 of 1976 investigation
may not match existing conditions since the CONE Blows/0-3m {40° Cone, 475 i/ blow]
g;aj:i;;ic:‘s crtt:zggeudmdurmg construction F WL or rime of investigation
; 9 . 1976 04, 1976 05
2)}BH 1,4,5,11 and 12 for information only.
_‘_“3;"‘ ai;or Refer to Record of Borehole Sheefs for
il details.
197 ESTABLISHED s ils 197
196 196 proeToE
No [ELEVATION] ponare DVATES
195 195 -
; [ ¥ 186-8 4 335 885.2 | 2883375
194 SRR ¢ N AsOT 194 2 | 187.0 |4836890.7| 2883545
193 Y aRe's ¢ BRG'S 193 3} 188.5 (48369157 288346.0
3 : & 186-3 483591147 28823131.7
192 AN £ 192 s 1 187.4 [4836888.5| 288371.6
o1 \5; HiPL- % o 6 | 186.3 [4835914.4] 24883631
\ ok ?,SELTY CLAY, SHiff Ty | 1877 48356851-3] 288 343.8
196 i § PERT § MER2 2 ATRACE OF SAND, [GRAVEL 190 12 | 196.9 |[4836941.9) 2883356
i \ ' / A -; 09 | 191.2 | 4836927.8] 288349.2
189 e i e _,}%\-Hn MIXTURE OF : 189
SILTY CLAY, SAND, GRAVEL
71 SHALE BE[}RQ_CJL_..___ Glagial_Til, Hord —_
. B/0.3m C M / Waatharad
187 SILTY SAND 005 . » -
WITH GRAVEL,TRACE CLAY || 2 T‘r ETOBICOKE CREEK | = '
186 Compact -1 R \[\\ Wi i85.76 ; I985 05 - 2 GRAV%L - = ; 156
b - | G ———————— s 2 WITH SHALE FRAGMENTS
us 2 mﬂ&rm s B _' 85
- Weathered SHALE BEDROCK ;
184 WITH QCC LIMESTOME EAYERS . 184
A Sound . -
183 183
A =NOTE=
182 . 182 The boundories betwsen soil strora hove been sifoblinhed
y o b A o | only ot Bors Hole locations. Between Bore Holer the
8 > 3 2 L 3 B 188 boundoriss are d from geological endence.
180 :— > > E‘ ;-I MNOTE : The complete foundahon invesfigotion and design report for
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