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THURBER

FOUNDATION INVESTIGATION REPORT
HIGH-OCCUPANCY TOLL AND
HIGH-OCCUPANCY TOLL HMS SIGN SUPPORTS
HIGHWAY 427 REHABILITATION
FROM FASKEN DRIVE TO FINCH AVENUE
TORONTO, ONTARIO
G.W.P. 202-95-00

GEOCRES No. 30M12-407
PART 1 FACTUAL INFORMATION

1.0 INTRODUCTION

This report presents relevant factual data from previous foundation investigations for the
detailed design of High-Occupancy Toll (HOT) and High-Occupancy Toll HMS (HOT
HMS) sign supports. The sign supports will be located at specific locations along
Highway 427, from Fasken Drive to Finch Avenue in Toronto, Ontario. This project is a
part of the overall project for the rehabilitation of Highway 427.

Thurber has been retained by SNC-Lavalin Inc. (SLI) to carry out this study under the
Ministry of Transportation Ontario (MTO) Agreement No. 2014-E-0060-03.

The purpose of this investigation was to review available subsurface information near the
proposed locations of the HOT and HOT HMS sign supports and, based on this data, to
provide borehole location plans, records of boreholes, and a written description of the
subsurface conditions.

For preparation of this report, reference has been made to previous reports listed as
follows:

e Foundation Investigation Report, Highway 427 Widening From Fasken Drive To
Steeles Avenue, High Mast Lighting Poles, Overhead Sign Supports, Toronto,

Client: SNC Lavalin Inc. Date: July 14, 2017
File No.: 11294 Page: 10of10
E file:H:\10000+\11294 Hwy 427 HOT Signs\Reports & Memos\FINAL\11294 HOT and HOT HMS FIR jul 17.doc



[
]
THURBER

Ontario, G.W.P. 202-95-00, Geocres No. 30M12-291, File 19-92-70, dated March
12, 2010 (Reference 1).

e Engineering Materials Office, Foundation Design Section, report titled “High Mast
Lighting, Hwy. 427 from Campus Rd./Fasken Dr. to Steeles Avenue”, W.P. 615-
89-00, Dist. 6, Geocres No. 30M12-224, dated January 25, 1995 (Reference 2).

o Foundation Investigation Report titled “Highway 427 Overpass Widening at
Fasken Drive/Campus Road”, W.P. 187-94-01/02 and 273-66, Site 37-0986,
Central Region, Geocres No. 30M12-227, dated March 3, 1972 (Reference 3).

e F.T.M.S. — Overhead Signs, Highway 427 SB to Turning Roadway Over Highway
409, Engineering Materials Office, Foundation Design Section, W.P. 48-71-22,
District 6, Toronto, Geocres 30M12-206. (Reference 4).

e Foundation Investigation Report for The Proposed Underpass Structure at the
Crossing of Highway 427 and Rexdale Blvd. Borough of Etobicoke, County of
York, District No. 6, Toronto”, W.O. 72-11024, W.P. 126-60, Site 37-982,
Geocres No. 30M12-061. (Reference 5).

2.0 SITE DESCRIPTION

Eight (8) HOT sign supports and three (3) HOT HMS sign supports are to be located at
the median of the northbound and southbound lanes, along the alignment of the
proposed Highway 427 between Fasken Drive and Finch Avenue in Toronto, Ontario.

The land usage adjacent to this section of Highway 427 is generally a combination of
commercial, industrial and residential.

The project area is located within the physiographic region known as the South Slope
which is comprised predominantly of the Halton drift (till). The Halton till is an
interbedded complex of clayey silt to silt till and sand. This till comprises a slightly
hummocky till plain, into which the surface watercourses have eroded 10 to 15 m deep
gullies. Relatively recent fluvial sediments have been deposited in the gullies. The
Halton drift overlies bedrock at depths in the order of 200 m in the vicinity of the project
area. The bedrock consists of grey shale with hard siltstone and limestone interlayers of
the Georgian Bay Formation.
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3.0 SITE INVESTIGATION AND FIELD TESTING

A site investigation was not carried out for the current project as per the direction from
MTO. Instead, selected borehole information from previous investigations at the site has
been used (References 1 to 5). Table 3.1 indicates the reference boreholes that were
used to assess the subsurface conditions at the proposed HOT and HOT HMS sign
support locations. These are generally the closest available boreholes to each sign
support. Since the boreholes were drilled between 1972 and 1994, and there has been
recent and ongoing reconstruction of the highway and its structures, it is possible that
the current ground surface elevations may differ and the subsurface stratigraphy may
include additional fill that is not shown on the reference borehole logs. The approximate
locations of the proposed HOT and HOT HMS sign supports, and previously drilled
boreholes in the vicinity are shown on the Borehole Location drawings in Appendix B.
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Table 3.1 Proposed HOT and HOT HMS locations and Reference Boreholes
HOT / Ground_Surface Reference
HOT HMS Station %iféﬁgf: Ele(\\/(z[;cr)r;f(m) Borehole
Number Investigation) Station/Location
s | wamew | A% | len | ma
TS01 20+913 (615_829_00)2 (112‘;'2) 20+975
TS02 21+637 (615_519_00)2 (1122'1) 20+619
TS03 22+158 ( 48_7‘;_22)3 (1122'3) 22+233
HMS02 22+697 (NB) (48—7623[—22)3 (121381) 22+707
TS04 22+785 ( 48_7?_22)3 (1122'81) 22+707
TS05 23+279 (615_879_00)2 (1122'2) 23+231
TS06 23+821 (1261_60)4 (112%) 23+857
TS07 23+975 (1267-60)4 (]i%ig) 23+902
TS08 24+475 (615-89-00) (1994) 24+440
HMS03 25+045 (SB) (615_183_00)2 (1122'2) 25+096

@  Reference 3
@ Reference 2
® Reference 4
@  Reference 5

4.0 SUBSURFACE CONDITIONS

Details of the encountered soil stratigraphy from previous investigations are presented
on the Record of Borehole sheets in Appendix A. A general description of the
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THURBER
stratigraphy established at relevant boreholes near the proposed HOT and HOT HMS
sign supports is presented in the following paragraphs. The factual data presented in
the records of boreholes governs any interpretation of the site conditions. It should be
noted that the subsurface conditions may vary between and beyond the borehole

locations. It is also noted that the quoted depths are referenced to the original ground
surface at the time of the investigations.

In general, the subsurface conditions encountered in most boreholes consist of clayey
silt embankment fill with occasional layers of organics. Underlying the embankment fill
or exposed at the original ground surface is an extensive deposit of native, stiff to hard
clayey silt till containing typically compact to very dense sand and silt interlayers.
Deposits of native clayey silt to silt were encountered surficially in some boreholes. It is
noted that glacial tills inherently contain cobbles and boulders, and could be inferred by
the refusal ‘N’ values recorded in some boreholes. Shale bedrock was contacted below
the clayey silt till and clayey silt in four boreholes at depths ranging from 21.6 m to 26.4
m (Elevations 144.2 to 142.1), and at 7.1 m (Elevation 155.4) at one location.

4.1 Embankment Fill

Boreholes 2, 4, 7 (WP 615-89-00), and Boreholes 4, 6 (WP 48-71-22) drilled within the
project area, along the Highway 427 median, encountered embankment fill consisting of
brown to grey clayey silt containing some sand and trace gravel. Layers of organics
were encountered in two boreholes (4 and 6 from WP 48-71-22).

The thickness of the embankment fill ranged from 2.1 m to 9.1 m. The depth to the base
of the embankment fill ranged from 2.1 m to 9.1 m (Elevations 160.8 to 165.0).

SPT ‘N’ values recorded in the cohesive embankment fill varied from 10 to 40 (typically
12 to 23) blows per 0.3 m penetration indicating a stiff to hard consistency. Lower SPT
‘N’ values, ranging from 4 to 9 blows per 0.3 m of penetration, indicating firm to stiff
consistency, were measured in Borehole 7 (WP 615-89-00). Moisture content measured
in the embankment fill ranged from 18 percent to 22 percent.
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4.2 Clayey Silt Till

A clayey silt till deposit with sand and trace to some gravel was encountered surficially in
Boreholes 1, 3 (WP 273-66) and 1, 7 (WP 126-60), and below the fill or other soils in
Boreholes 2, 4, 7, 11 (WP 615-89-00) and 4, 6 (WP 48-71-22) at depths generally
ranging from 2.1 m to 9.1 m. In Borehole 11 (WP 615-89-00), the clayey silt till was
contacted below the clayey silt to silt, at 4.4 m depth (Elevation 157.7). The thickness of
the clayey silt till, where fully penetrated, typically ranged from 21.6 m to 26.4 m, and
was 4.2 m in Borehole 11. The depth to the base of the clayey silt till varied from 21.6 m
to 26.4 (Elevations 142.1 to 144.2), and at 8.6 m (Elevation 153.5) in Borehole 11.

Boreholes 2, 4, 7 (WP 615-89-00), and 4, 6 (WP 48-71-22) were terminated within the
clayey silt till at depths ranging from 9.4 m to 12.6 m (Elevations 154.1 t0161.5). SPT ‘N’
values ranged from 11 blows per 0.3 m penetration to greater than 100 blows for less
than 0.3 m of penetration, indicating a stiff to hard consistency. Glacial tills inherently
contain cobbles and boulders. Moisture content measured in the clayey silt till ranged
from 8 percent to 19 percent, and occasionally up to 28 percent.

4.3 Clayey Silt to Silt

Layers of clayey silt to silt were contacted surficially in Boreholes 11 and 13 (WP 615-89-
00). The combined thickness of the clayey silt to silt layer ranged from 2.9 m to 6.4 m.
The depth to the base of the clayey silt to silt was 4.0 m and 7.1 m (Elevations 158.1 and
155.4) in Boreholes 11 and 13, respectively.

SPT ‘N’ values of the clayey silt to silt ranged from 17 to greater than 100 blows per
0.3m of penetration indicating a very stiff to hard consistency. SPT ‘N’ values greater
than 100 blows for less than 0.3 m of penetration in Borehole 13 inferred the presence of
cobbles and/or boulders.

4.4 Silty Sand to Sandy Silt Interlayers

Interlayers of silty sand to sandy silt were encountered in Boreholes 1, 7, 11 and 13 (WP
126-00 and WP 615-89-00) at various depths ranging from 1.4 m to 15.2 m. The
thickness of these interlayers ranged from 0.4 m to 9.1 m. The depths to the base of the
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silty sand and sandy silt layers varied from 2.5 m to 22.1 m (Elevations 145.9 to 156.6).
Borehole 11 was terminated within the layer of sandy silt, at 9.6 m (elevation 152.5).

SPT ‘N’ values measured in the cohesionless layers generally ranged from 13 to 58
blows per 0.3 m of penetration, indicating a compact to very dense state. An SPT ‘N’
value of 147 blows per 0.3 m of penetration, indicating a very dense condition, was
measured at approximate Elevation 146.3 in Borehole 7 (WP 126-60), drilled near
Station 23+902. A moisture content measured in a sandy silt to silty sand sample was
17%.

4.5 Shale Bedrock

Shale bedrock was encountered or inferred in five boreholes drilled in proximity to the
proposed HOT and HOT HMS sign supports at the following depths and elevations:

Table 4.1 Bedrock depths and elevations
HOT/HOT HMS [T Borehole Bedrock Bedro_ck
Number and Borehol Approx. depth (m) Elevation
Station orenoie Station b (m)
HMS01 1,3 20+343 144.2 to
20+209 (NB) (273-66)* 20+347 21610223 144.0
TS06 1 26.4 142.1
23+821 (126-60)? 23+857 (inferred) (inferred)
TS07 7
231975 (126-60)? 23+902 25.5 142.5
HMS03 13
25+045 (SB) | (615-89-00)2 | 2>+096 71 155.4

@  Reference 3
@  Reference 2
® Reference 5

4.6 Groundwater Conditions

The water levels measured in the open boreholes drilled during the previous
investigations are summarized below.
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Table 4.2 Water Level Measurements in Open Boreholes
2\ i O] Reference Elevation
HMS Station Date Depth (m) Comments
Borehole (m)
Number
20+209 1,3 February
HMSO01 (NB) (273-66)! 1972 0.5t00.9 165.3 -
Borehole
2 August )
TS01 20+913 (615-89-00)2 1994 - - Caved-in at
24 m
4 July
TS02 21+637 (615-89-00)2 1994 7.9 158.8 -
4 March
TS03 22+158 (48-71-22)? 1988 9.5 163.5 -
22+697 6 March
6 March
7 August
TS05 23+279 | (615890072 | 1994 0.7 165.6 -
1 March
TS06 23+821 (126-60)* 1972 0.3 168.1 -
7 March
TS07 23+975 (126-60)¢ 1972 0.8 167.2 -
11 August
25+045 13 August
HMS03 (SB) (615-89-00)2 1994 2.0 160.5 -

€}
@)
(©)
“

Reference 3
Reference 2
Reference 4
Reference 5

Based on the observations in the open boreholes, the water level varies between 0.3 m
and 9.8 m depth below the original ground surface (Elevations 158.8 to 168.1). It should
be noted that these are very short term observations and groundwater levels are subject
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to seasonal fluctuations, severe climatic events and site alterations resulting from
construction activities.

5.0 MISCELLANEOUS

Interpretation of the subsurface data and preparation of this report were carried out by
Ms. Rocio Palomeque Reyna.

The report was reviewed by Dr. Sydney Pang, P.Eng., and Dr. P.K. Chatterji, P.Eng., a
Designated Principal Contact for MTO Foundations Projects.
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Geotechnical Engineer
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Associate, Senior Foundation Engineer
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Appendix A

Record of Boreholes
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WP, _615:-89-00 ~~~  (OCATION.____ Coorde: N 4 830 108, E 208 245 ORIGINATED BY_LO____
DIST__ 8 HWY _427 BOREHOLE TYPE _Hollow Stem_Auger COMPILED 8Y _10 .
DATUM _Geodetic DATE 1994 OB 09 CHECKED BY B9
= GYNAMIC_CONE PENETTATION
SOIL PROFILE SAMPLES o NP e
Syl § | M wsme b | X | RemaRks
5 gl *g 0 0 % » w |, w w §§ X
« =1
£L N e w 3|88 3 |SHEAR STRENGTH kPo o u?sn*?s'z?a sulza:
DEPTH =1ZX| > 13 123Z] £ |o unconmnen + FIELD VANE UTION
P é 2171, §8 g ® QUICK TRXIAL (AB VANE T’*ER CONTENT (%) 7, €9
164.5 | Ground Surface " z o 20 40 B0 8O0 100 10 20 30 kN/mi |GR SA SI GL
~
%91 ctaver sy o
Trnons:fndm 164
S0 vy son
1[ss| 23
Sond
==
Jv| SS 18 162
181,68 (L MATERIAL)Y
29
4| S5 17
Troce Organies
s|ss | 1e
180
6|ss| 28
cuvey sur
ey B! Grova 7|88 | %0
.| SUMtoHed Sl SRS T (PR clo PR rie el [
{GLaciL, Ty
a|ss| s
158
Brown
Cray
o|ss| 2
156
155.1 10| SS | 75 |/15em
9.4 | End of Borshote
" WATER LEVEL MOT ESTABLISHED
!:&IEEE'!YOTHEWSGRWAT

3 5, Numbsrs refer o
X analtivity

20
1543 (X) STRAIN AT FAILURE
0



A

.

Minduivy of
@Tﬂ_ﬂhﬁm

feundalion Oesign

Onbarko
RECORD OF BOREHOLE No 4 10F 1 METRIC
W.P, _615-89-00 LOCATION _____Coords,; N 4 839 786, € 295 997 ORIGINATED BY.LO___
DIST__8 HWY 427 BOREHOLE TYPE Hofiow Siem Auger COMPILED BY 1 ____
DATUM _Geodatic DATE 1994 08 10 ; CHECKED BY _ B9
N [3 DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Eg g RESISTANGE. PLOT e Y .
5 Bleg| ol o o w [0 <o T0]2E|™
[ 4 - .
ELEV Elglw (2|25 & [Shear smenem wee S T
DEPTH DESCRIFTION 12| 2| 2|{3Z] 5 |ovwcovmen  + AEo vae y |osTRIBUTION|
HE . |28 5 | ® ouox mwoL  » s e WATER CONTENT (x) 4 @
1657 | Ground_Surfoce 7 F1° | 2| 20 40 e 80 100 10 20 30 JkN/m'lorsa si oL
0.0
CLAYEY
. Trocw h“‘-lm Grovel 16
Some Sand B i
s 1]ss|
2 ss 13
J|SS 12
164
4| 55 17
S 53 14
e|ss| s bty
7|58 19
1e0p)- (RLMATERAY Y IS I U = 2o
5.9
8| ss 28
180 |-
Trocs Orgonics
%'I.A\'E.? SILY
rote o yome Grovel
Some_Sand
Very SHT 1o Hord il Bl Rad B £ L
(CLACIL TILLY
e s
10} S8 30
156
11| s§ 45
.
184.1 12| ss | 1
12,6 | End of Borsholn
4_3. x" Numbers relesr to

) Senshivity

20 .
15'%5 (%) STRAIN AT FAJLURE
1



(S

TN VALUR:

= WELGHIKG 140 fOUNDS,
FOR THE PENFIRATION ACHIEVED.

DYNAMIC CONE PPRETRATION
OH "A" SIZE OWILL BODS,

. EXPLANATION 0OF TEPMS USED N REPORT

AW INDLZAYOR OF SUDSOTL QDALITY.

T (e84 8T, _A1L0. )

UNDLSTURBED GROUND.

FALLING FHEELY A DISTARUE UF JO TNCHES.

LT 15 DBTAINED FROM TUE HTANDARD PEMLTRATION 1RST (CSA 5TD. ALl9.1).
FEQUIRED TO CAUSE A STANDARD 2 INCH 0.b, SPLIT-BAMREL SAMPLER TO PFNETRATE 12 (NCilES INTO UNDISTURBEU SROUND [t A BOREHULE WIER DRT
FOR PENETRATIUNS UF LLCDS TIAN 12 INCHES ‘N' VALULS ARE LRDICATED &3 UMb :
'N' VALUES CORRLECTED FUR OVERBURDEN PRESSURE ARL DENOTED Tuus W,

SPT 'RY OVALUE I8 L NUMSER OF BLUWS
BT A HAMMER
LNULR OF BLUWS

CONTINCUUS PEVETRATION OF A CONICAL STEEL TOTKT (2" 0.D. 60 CONE ANGLE) YFIVFN BY J50 FL~LB LMPALTS
WILISTARCE 10 CONE PENETRATICN 15 MEASLKRED AS THE NUMBER DF BLUWS FOR EACH 12 INCH ADVANCE OF 1HE CONLCAL POINT INTU THE

$OIL QUALITY: SOILS ARE DESCHIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITV.
CONSISTENGY: COMESIVE SOILS ARE DESCRISBLD ON TWE BASIS OF THZIR UNONAINED SUEAR STRENCTI AS FOLLOVS:
- 5 wsn 0 - 750 | 250 - 500 500 - 1000 1000 - 2000{2000 « 4000 > 4000
VERY SOFT | SOFT Firk STIFF  |VERY SIIFF | D
SENSENESS: COMESIONLESS SOILS ARE DESCRIEED UN THE BASLS OF SPT 'N' VALUES AS FOLLOWS:
['w* prowen| o -3 5.- 10 10« 50 | 3030 | > 80
: VERY LOOSE LasE CUMPACT DENSE VERY LELSE
EOCK QUALTTY: HOCKS AKE DESCRISED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH. .
RECOVEKY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A -PEKCENT OF THE TOTAL LUNGTH DRILLED IN THAT CORTHS RUN.

KODIFI1ED_ RECOVERY:

prast il IR ) 0

SUM OF THOSE NATURALLY PRACTUREL CORE PIECES, 4"+ IN LENCTH EXPRESSED A4S A PERCENT OF THE LENGTH 0F THE CORLNG RUN.
ROCK QUALITY DESIGMATION (RQD), FOR MODIFLED RECOVERY,IS:

| o 0-25 | 23-50 | 50-75 | 75 =90 | 90100
. VERY PGOR | POOR FAIR Goor EXCELLENT
JOINTING AKD BEDDING: .
SPACING 1 2" - 12" 1 -3 |- 10 > 10°
JOINTING  |VEAY CZOSE | CLOSE  |BD, CLOSE | bk VERY WIDE
' BEODING | VEAZ TaI¥ | Tamu NEDIUN THICK  |vERY TRICR

LABORATORY TESTING

TRIAXIAL TESTS ARE DESCRIBED IN TERMS OF WRETHER

THEY ARE CONSOLIDATED (C) OR NOT (U)
ISOTROPICALLY (I} OR NOT (A)

AND SHEARED DRAINED () OR UNDRAINED (V)

WITH PORE PRESSURE HFASUREMENTS (BAR UVER SYMBOLS)

EG.

€IU ~ CONSOLIDATED ISOTROPIL UNDRAINED
TRIAXIAL WITH PORE PRESSURE MEASUREMENT

UNLESS OTHEAWLSE SPECIFIED IN REPORT ALL TESTS
ARE TW COMPRESSION

(ol

£

INDEX PROPERTIES

DNIT WEIOHT OF SOIL (BULR DENSITY)
UNTT WELGHY OF VATER .
UNIT DRY WEIGHT OF SOIL (DRY DENSITV)
UNIT WEIGHT OF SUBMEMGED SOIL
SPECLFLC CRAVITY OF SOLIDE

VOIDS RATIO

INITIAL VOIDS RATIO

® I¥ LOOSEST STATE
. ¢ IN DENSEST STATE

NELATIVE DENSITY :%:—:-:—m;
FOROGXTY

HATER CORTENT

LIQUID LIMIT

PLASTIC LIMIT
| SMRINKACE LIMIT

FLASTICITY INDEX » %~ wp

LIquIDYTY TRDES = 2P

CONSISTENGY LiDEX = '_".;T';"_

aenTy = v 8z

DREANIE MATTER CONTENT

ABBREVIATIONS & SYMBOLS

ss
ws
st
BS
cs
1y
T
0s
TS
| ¥4
re
Pu

Te

b

.95

ﬂuﬁy‘q‘.:“

-
-

AD

FIELD SAMPLING * E

« BPLIT SPOON
WASH BAMPLE
SLOTTED TUBE SAMPLE
BLOCK SAMELE
CHUMK SAMPLE
THINWALL OPEN
TUINWALL PISTON
OSTERBERG BAMNPLE
FOII, SAMPLE
ROCK CORE
T.W. ADVANCED HYDRAULICALLY
T-W. ADVANCED MASUALLY

W R oA e Ot'b‘

_ L
STRENGTH _PARAME[ERS
mel OF SHEARING RESISTAMCE '
PEAR SLEAR STRENCTH
RESIOUAL SKEAR STRENCTH
COHESTON THTERCEPT .
NURMAL PRINCIPAL STRESSES
PORE WATER PRESSURT
, ERCESS u

PORE PHESSURE RATIO ' .

UHGONPTISED COMPRESSIVE STREHGTR
TSDRALLED SLEAR SIalwctd

LINEAR STRAIN

SHEAR STRALN

'POESSON'S RATIO

MODULUS OF £LALTICITY

MODILUS OF SHEAR DEFORMATION
HODULLS OF SUBCKADE REACTION
STABILITY COEFKICILNTS

.

POME PRUYSURE COTYPICILITS

MOTE: EFFECTIVY STRLSS DARAMETHFS ARE

T DEMOTED LY UNE F ATOSTROKME

L ABOVE THE C A, ey
poria

HrN

qre

N

€ a. =

I‘F;‘_r-iuo-

'

n.n

o -4 &

IHE

EARTH FBESSURZ

COTFFICIENT AT FRICTION
ANGLE DF WALL FRICTION

COEFFICIENT UF IARTH PEESSURE AT REST
GOEFFICIE!T OF &CTIVE FARTH PRESSURE
COEEFICTEN: OF PASSIVE EARTH PRESSUME
ANCLE OF INCLINATION OF SURLNARGE .ﬂ:ﬁ
SLOPE ARGLE-SACKEACE OF w:\LLés-/ur

ASGLE OF Slops’ 4’:,/; -

BEARING CATACITY FACTORS |

DEPTH OF TONTLIG

FOOTIEG DIMENSIONS

HYDRAULIC TERMS

INDRAULIC NEAD OF POTENTIAL

RATE QF DUSUHARCE

VELGCITY o ¥low

RYDRAULIC GRADIERT

SFEPLCE FURCE PER UNIT VOLLME
COEFPLCTELY OF VLEENEITY
COEFFICLENT- OF RYDRAULLU CONDUCTIVITY
kI NCRLEDNTAL DIRECTION

k I VERTICAL DIZNCTION

COLFPICIFST CF VOLUNE CUASCE
COEFFLEIFNT OF CONSOLIDATION
COMPRESSION 1 DEX '
RCCOMPREESION 5N °
BRATHAGE PATH DIATANCE,
'rm; FALTOR

DECAEE OF CONSOLIATIAN

|

B i

—



OFFICE REPORT O

N SOIL EXPLORATION

RECORD OF BOREHOLE No 4
Co-0Rps:N4 840 3o £ 295 155

METRIC

WP 4f=T1=22 LOCATION Sta. 406 + 503 o/s  26%0' L:. (Imperial Chatnage) CRIGINATED BY __T3
DIST 5 HWY 422/L09 BOREMOLE TYPE _Cone Test, Solid Stem Auger COMPILED 8Y I
DATUM Geoderic DATE 88 03 29 CHECKED 8y
w JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 2. | % [Reneracsone, _ naaric SO oo % ,
iz & UMIT  coNpeng- LT | =0 REMARKS
5. w [2Q ]| © 20 40 6p 30 190 W £ w | 2% s
g w = [} (3
ey DESCRIPTION NERIELNEE § [srEar strencr ——a— | T* [ cram e
DEPTH | 35| % |o unconaneo + FIELD VANE y |CISTRIBUTION
(feet) | {m) S . gv & |equck THaxAL  x 1ap vane |WATER CONTENT (%) _ {%}
567.6 [173.0 Ground Surface |9 £ ] 10 20 30 |xwmd |GRosa 1 o)
0:00 0.9 reragular Mixeuce of
Clayey Silt, Some 172
Sand, Trace Gravel
-
(Fill) 1] 58 | 4o j--—
— ~>§ 17 20.2 |l& 14 4D.32
2N 12 \\ o |~ —
Some n
Organics [ B
3|55 (10 168} \\
i ——— D 4l ss 20 i +
166
Brown/Crey
Stiff co 5188 |20
Very Stiff
537.6 1163.9 164
3001 9.1] Ret, Mixture of 1l 6] ss |37 _%’._ :
Clayey stlt, Sand "1 4 o
and Cravel A8 " [ SESI S8
- - - + . 4 etes o = iaesiias N g y — z - — — - ——
(Glacial T111) AT 2185 |71 16 22.6
g
Browm_ [l
526.1 1160.4 Srev Wil slss 33
41.5 [ 12,6 gnd of Barehole

o3, x5 ; Numbers refer to
Sensihwiby

20
1595 (%) STRAIN AT FAILURE
10



OFFICE REPFJ!T ON SOIl EXPLORATION

RECORD OF BOREHOLE No .- METRIC
Co-orvs: N4 840 755, E 245 555
we leid=7]=21 LQCATION Hep, L¥2 & 90; ale .0 Rp. drepapes] Chainaged ORIGINATED BY __ T _
OISY ] HwWY __ 4277409 BOREHOLE TYPE Cong Tasut, Sol(d Stem Avger COMPILED BY b I
CATUM Geadetic DATE 88 01 Jo CHECKED BY =
w DYNAMIC CONE PENETRATION
o SAMPLES Sy 2 [Resistance pior . |nasme Maen, wos| . REMARKS
(5 ¥ " 30 100 [VMIT conrewt it z9
S| s [32] > i L Wp W  w| 5z s
(Y DESCRIPTION “1E1 £ 2|85 & [ear strencm > Lot r 4
TH |3 2|5 [358] § |ouvconmmes  « eere vane . y
(Feer) | [m) g2 2 |89 | £ | ovck remmst = tas vane |WATER CONTENT (%) (%)
561.6 121.1|  Ground Surface i £ o 10 20 30 KN/n’ |GR $A $1 CL
.0 0.0
Irregular Mixture A .
of Clayey Silt 170 <
Sand and Cravel ’
(F11D) i \ .
21 S5 116 b o 20.6 |4 24 37 35
Brown/Grey 168 -
il ss |18 *----.h\
SELEE to
- Very Stiff 4185 123 ™~
Organic [0 5188 130 | 166
Inclusions
341.4 J165.0 - %
20-0 - 6.9 Het. Mix. of Clayey b1 S5 120 |
SLlt, Sand and ] 164 -
! Gravel i
Browvn |: 7185 |ay [ L 17 58 24
Gre '
{Glacial T111) i § 162
529.9 J161.5| V. Stiff co Hard 1.4 8lss {20
1.5 9.8 End of Boreholg

3

x5 . Numbers refer 1o

0
13 -3 (%) STRAIN AT FAWURE
Sonlmvl!y 10
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ot

rerapectaiion Foundaiten Design
Ontaria
RECORD OF BOREHOLE No 7 tor1 METRIC
WP, _815-89-00 = 00 LOCATION. ____Coorde: N 4 841 287, E 295 330 ORIGINATED BY.LO...
DIST__8 HWY _427 BOREHOLE TYPE _Solld Stem. Auger COMPILED BY __LQ
DATUM _Geodetlc. DATE 1984 08 1] CHECKED BY__BS
SOIL PROFILE SAMPLES | & ] P o ALTRATION e
Sp| § (e o wwme el oF | Remarks
§¢ g|%e - T L wp w nglTJ &
- , lel w2 |2E| 3 [srear stRewoms wpo o | * | GRAN si26
OEPTH DESCRIPTION CIZ E| |32 E [ouwovmmer  + nao vane y |oisTRIBUTION
(2 . |83 G |® ouok TG« Laa vaNE [WATER CONTENT (x) S @
186.3 | Ground Surfoce 74 z o 20 40 60 B0 100 10 20 30 kN/mi lGR sA 51 CL
00 b
guver sor 186
Some Sond -
Firm to Sttt ';
1]ss] 4
z|ss| 9
184.2 | (FUL MATERAL)
21 164
3| ss| 20
4)ss| %
Drawn
Grey
5|ss| te
CUNYEY SLT TO ST 162
B Sge one
2 6] 55|14
(CLACIAL TILL) .
SHy Sond Seome TS|
ajss| v 160
9ss| 3
158
156.7 10]ss| 34
9.6| End of Boreholn

+3 4%, Numbars rafer fo

' Senefivity

20
15-90-5 (%) STRAIN AT FAILURE
1



METR!Q U

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

DESIGN SERVICES BRANCH FOUNDAYIONS OFFICE
RECORD OF: BOREHOLE N°I
. Co-oRps:N4 841825, 296 ‘
Jos___72-1202L LOCAISRAr: 5,885,263 Ny 968,286 E. oriGINATED ay YK
WP 126.60 BORING DATE _ March 8, 1972 COMPILED BY_ vy
DATUM___Ogodetts BOREHOLE TYPE Aurer & sample with C.M.E. CHECKED BY 22
SOIL PROF DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT ——aty
Dl FROAE LU W 18.0ws/ FOOT R T PLASTIC LIMIT — vy ] >
ol « § < 30 Lo 60 6o WATER CONTENTw | = & _
elEv @lwlw @) % [SHEAR STRENGTH P.SF. we w " | 23| remarks .
DEPTH OESCRIPTION 212 > > |© unconrineD + FIELD VANE =) Y &
2" § 2 | ® OUICK TRAXIAL  x Las.vaNE | WATER CONTENT %[ -y b
teB.y ]552.6; Oround Leval " 3| @ 15 30 15 Je.c.rlersa.sieul
o.o | 0.0 % | 1.6 |
Rot.mix.of clayey |4 550 5 B
o1l ss T30 \ : 5
s11t, sand & gravel .';‘;-: P I \ b 2 19 69 10
* (- -
’)1‘ 3 S_S_ Ta - e — !
. st
Orey KR N R Pt 010 33 57
L
Olucial T411 Vi[Z -
i .‘.o" -'ss 21
P =
St4£f to Hard 1" ss 1 13] 530
oo 482800 FAETs 0 L 018 51 31
8-4 | 27.6[811ty sand &b some | '
gravel, | B o s $20 : o 1383 (L)
sve yyel _ Cowmact
o7 |- 35,0 hor e ]
s L
_ ..:' 1 15T IR N SR S A T - -
- S 2 510
»
::‘,' 12 | 88
15y goo. : e
5.2 | 50,0 I ETH T ) 500 ° C 42 48 10
: 511ty #and to sandy [..-
511t, with trace of .-
® ! ) -."‘ .
¢lxy and gravel, S Iy
ox) heo
11,2 483.1 Compact to Dense
u.2 | 69.5[Ret.nix.of clayey  |[s.% :
: silt,sand & gravel. |o.; 15 15§ [io Lso Sa%
(0lacia) Ti11) 5= .
S | &
. . . fO'-
Fragmants ¢f Shals ,:-: T = ’m'l""h
2 70
142.1 | L6643 oy
16.4 85,9 BEnd of Borehole
Frobable Bedrock Y

20
5 g! Y STRAIN AT FAILURE




C UNiTs

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE N27
Co-0RPS! NG B84} 846, 295 »83

1
I

METe)

Jo8  T2-1024 LOCATION Co-ords, 5,885,320 K3~ 968,022 E, ORIGINATED By VK
w.p. 126.60 BORING DATE _ Mareh 13, 1972 COMPILED BY___ VK
DATUM__(codetic BOREHOLE TYPE Auprar & sample with C,M.E, CHECKED BY it
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT wy :
= W |siows/ roor e [PLASTIC UMIT ——wy | >
5| « 8] = 20 40 60 80 10C ' |wWATER CONTENTW 53 |
aev. |ETEV | 4| w |£| A [SHEAR STRENGTH P.SF. o __w % 185 | REMARKS.
OEPTH | DEPTH DESCRIPTION 12| = 12] > |ouwconmmes s reovane | T o .
(o) 2" g = | Quick TRIAxiAL  x (AB vANE | WATER CONTENT %| ¥
8.0 1 Ground Level @ = w 800 1200 1600 2000 15 30 LS P.C.E
o.a 0.0 | Het.mix.of clayey [P, 550
#11t,5and & gravel, |.° .
‘lg:' 1 55 uo | - D pntacd
e T |SS \‘-!>
"2 IS5 1371 swo C
LD *.
[1@4-00538.2 | __E BOOWD o =L S8 [0 ]
4o | 13,0 Orey A T d :
crle s 1 Z_ —y 010 33 57
p'.'f & T | P p + ""----L . .
3 L 3C &
@Aacial T4 :_::: i _m P '?’
i
. S . e i E _ 016 51 3
Pirm to Hard %< IR :
LA a
TS TE] s20 - O 183k
‘el -
4 BTN S 1
5 L4
. B}
155.0 |508.6 |- - e EE 17 s _ -
Bahaaand = V20 K i s o (i Rl e patt g N S — . ISR -
| St1ty vand to sandy B xraxcmen
ellt, vith sow
W T - \
clay & occ. gravel. | o) 13488 43} 500 ¢ Lz 18 20
. Compact to Very Densp . . :
- TSSO Lo
1459 {L78.6 AT 480
12.5 Het.mix ¢ cla silg%
bl th sand & gravel s Ylpn] ke
(Macial 1Y) Py |
(shale fragments ! i
ﬂu-oughom s 470
142.5 J167.6 Hard |33
23.3 | 63.5 | Shale Bedrock
wia |b63.6 Sound 17 | BXL| 90
267 | 87.5] End of Borehole
y 460

20
14} 3-5 % STRAIN AT FAILURE



@
Tranmperiation

Feuirdalion Design

Omterls
RECORD OF BOREHOLE No 11 ror1 METRIC
WP, _815-89-00 LOCATION ____Coordu: N 4 B42 341, € 294 896 ORIGINATED BY_TG,
DIST__ 8 HWY 422 __ BOREHOLE TYPE _Solld Stem Aucer COMPILED BY __LO. __
DATUM _Geodetic DATE 1994 08 15 CHECKED BY___ BB,
[ OYNAMIC CONE PENETRATION
SOIL. PROFILE SAMPLES | & 4 | N, =
g 5|0 2 e S ] 2% | Rewarks
s ﬁig“’%ﬂ‘."‘,ﬁﬂ.”“?“, w w |36 &
-4
ELEV. DESCRIPTION zlg|y E: §3 S [SHEAR STRENGTH kPa S || * SRAIN sz
DEPTH g > Z | = |2 uconnnen + FIELD VANE ISTRIBUTION
HE F 5 gg 5 ® OUCK TRUWXAL = A8 van  [WATER CONTENT (x) 7 | @
162.1] Ground_Surfoce » ) o 20 40 &0 BO 10 10 20 30 |kN/mGR A Si GL
0.0 A
CLAYEY SLT 70 $u1 g’
e > 1!
o
A
NAl V| ss | 23
160.7 i%
™ TY SAND TO SAN i
i TO SAND .2
Trocea of fings 128 | ¥
Derws to Vary Denve L" L 180
s A5 T= =] ¥
ymm st :/,
Hard V]
,.:; 4|3 | a3
i/’
1081 e d! s|ss| &
SAND ~ Poorty” Groded 1 188
1539 Traces of Fines, Very Danes 4
4.4 3 -
Trocs of Gravel 6|ss| 3%
Sorme Sond
Hord ta Very St
(auca Ty 7|3 |
156
ess | &
8 |ss| 2
154
1535
e .
SANOY ST 3
I o :
1525 Denss o 0] 55| 4
9.8 End of Borehola

3 3, Humbars refer lo

20
T Sanattivity ls"%-" (%) STRAIN AT FAILURE



cvimeie o] AS6.8— DBE— - e e e 3 ! I . g [DECIY NFRTY Mg SSNEI ENEN— i

inlslry ol
@Yﬂmﬁﬂn Feundation Beuign
Orhurte
-

RECORD OF BOREHOLE No 13 1or1 METRIC

> W.p. _615-89-00 LOCATION ____Coorde: N 4 842 931, E 294 659 ORIGINATED 8Y.LC.
DIST__& -~ HWY _427 BOREHOLE TYPE _Seofid Stem Aucer . COMPILED 8Y __LQ.
DATUM _Geodetic DATE 1994 08 18 CHECKED BY__ BB,

DYNANIC CONE PENETRATION
RESISTANCE PLOT

0 % 0 8 o

SOIL PROFILE SAMPLES

MATLEUAL
faam UosTme REMARKS
wp w . .4
SHEAR STRENCTH kPo —————— ) GRAIN SIZE
© UNCONFINED + FAELD VANE ” ulmaunon]

&
g

UNIT

s DESCRIPTION

162.5 | Ground Surfoce
00

TYPE

CONDITIONS

NUMBER

® QUCK TRUXUL = Lap vanE  |YATER CONTENT (%) ; (%)
© 20 40 60 BO 100 10 20 30 |iN/milor sa 1 L

‘N* VALUES
GROUND WATER
JeLEVATION SCALE

g
d
R
‘Sﬁ STRAT PLOT

3
|
;

e
-

. . W W VL W . Y
SOS S SIS
N
a
=
~

. . Y

g
8
B

W . O Y

.
f

180 | /28em

157.3
52 STy

B, W W, WL W W, " . T . .
S AN S S SSIES

155.¢
71

g
S
%

i

112 | /8em

<

154

USTHSTIS
USIS

4
g
~
§

152.9
0.6] End of Borehola

,.
[

3 .5 Humbers rfer ko 2
+%, % * Sanstivity ns# {X) STRAIM AT FAILURE
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Appendix B

Borehole Locations Drawings



MREETIY O

= =
o A o Y
% B g % é? E SI\CfINEIRF;) |INCMETRES CONT NO 2014-201 6
o % =) DIMENSI
~ o 8 & & anD/or miLLmeTRes | GWP No 202-95-00
2 UNEESS OT”ER)’SHT“‘” HIGHWAY 427 WIDENING
ge ! SHEET
— ~__|Z | Z =S - HOT TOLL & HOT HMS
< \ INDIAN LINE e e Y/ O 2511
= - JOREH L
| >
e 4,
| - T “ | 4)) SNC'LAVALIN
|
HMSO1
——————120+209 (NB) . l
— B =
HWY 427 SBL THURBER ENGINEERING LTD.
3 (273-66) l
. : = . . - a
} - .I — + t t l ¥ .y t
K = —
HWY 427 NBL
1 (273-86)
- R —
-:___- w06S -ﬂ \""'-\\J S OHS ‘ﬁ_ o
' (20+411)
T~ EsYo o Do S
N oY G K. 3 td
- K] = e ’/ «
== : o e S O
z Q.
——m e RAMP 427S—CAMPUS/FASKEN (E/W) % U
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