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FOUNDATION INVESTIGATION REPORT
For

Q.E.W. = Brant Street Overpass
W.P. 83~74-31, Site 10-1337-138
District 4, Hamilton

INTRODUCT ! G _
This report summarizes the factual information obtained from a foundation

investigation carried out at the above-mentioned location.between 85 01 31
and 85 02 07. The fieldwork consisted of six boreholes and six accompanying
dyhamic cone penetration tests. The borings were advanced by a continuous
flight auger machine mounted on a muskeg vehicle equipped with solid stem

augers and BX size rock coring equipment.

SITE DESCRIPTION
The site is located at the intersection of Q.E.W. and Brant Street, in the

City of Burlington, Regional Municipality of Halton.

This area is located in the physiégraphic region refarrzd to as the
lroquois Plain, characterized by red shale bedrock covered by a ~hallow
ﬁayer of s0il. The surrounding terrain is relatively flat, with the
exception of man made earthworks (Highways).

SUBSURFACE CONDITIONS

General

Two types of deposit were encountered at this location. The overburden,
ranging in thickness from 0.3 m to 1.8 m is a heterogeneous mixture of silty
cléy, sand and gravel (glacial till). The second deposit is red shale bedrock.
The top 0.4 m to 2.9 m of the bedrock is in a highly weathered state.

The boundaries of the various strata together with the field and 1abaratory
tests are plotted on the Record of Borehole Sheets located in the Appendix.

The borings locations and elevatiods, along with the estimatad stratifigraphical
profiles based on borehc’. data are shown un Drawing 837431-A, in the Appendix.

A description of the different -*rata encounterd is given below.



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

Immeviately below a thin layer of top soil a material identified as till

(glacial till) was encountered at all borehole locations. The thickness of
this zone ranged from 0.3 m to 1.8 m. The material composing this s.iaca
consists of a heterogeneous mixture of silty clay, sand and gravel. The
matrix of this deposit is basically cohesive in nature - i.e., silty clay

binding coarser particles.

A plot of the Liquid Limit versus Plastic Index, (see Figure No. 1), shows
the majority of the points to fall within the CL zone. The physical properties
of this raterial as determined by laboratory tests are as follows:

Range Average
Natural Moisture Content {(w) % 7 - 14 12
Liquid Limit W) % 25 - ki 32
Plastic Limit Wo) 3. 17 - 22 19
Plastic Index (1p) % 9 - 20 13

The results of thegrain size distribution test are shown in an envelope form,

on Figure No. 2, of the Appendix.

Standard Penetration Tests carried out withinr the deposit gave 'N' values
from 22 to over 100 blows per 30 ¢m. The consisten~y.nf the deposit ranges
from very stiff to hard.

Bedrock

Bedrock was proven in all six boreholes by obtaining up to 3.1 m of BX rock
cores. The top of the bedrock ranged from elevation 104.5 to 102.2, The
bedrock is a red shale with green siltstone (approximately 80% shale,

20% siltstone) of the Queenston formation. The upper 0.4 m to 2.9 m is in a *
highly weathered state, with layers of broken shale and red clay. n each of
the borings, split spoon sambles of the weathered portion of the bedrock were

_recovered before augering was terminated.

The core recovery attained varied from 8,4 to 100%.



Rock Quantity Designation (RQD) for the coring ranged from 52% to 95%
with the mean being 75%. '

A detailed description of the rock core was prepared by Mr. E. Magni,
M.T.C. Geologist, and his report is located in the Appendix.

Groundwater Conditions
No groundwater levels were observed during the field investigations.

However, an additional borehole was augered (adjacent to borehole 6) to

elevation 102 and no groundwater was observed.



DISCUSSION AND- RECOMMENDATIONS

General

Presently the Q.E.W. - Brant Street overpass is a simple span rigid frame
structure. There is no existing access from i "0 .E.W. to Brant Street or

visa versa.

As. part of the proposed 403/Q.E.W. reconstruction it is proposed to construct
a Q.E.W./Brant Street interchange. It is intended to replace the existing
structure with two-span (20% m, 20% m) twin trapazodal steel box girder
bridges. To accommodate these structures the profile of the Q.E.W. will be
slightly raised from elevation 109.8f-to elevation 110.1%. The Brant Strecc
grade will be lowered from elevation 104.0F to elevation 103.5%,

Structure Foundation

Since the bedrock is close to the ground level it is recommended that the

entire structure be supported on spread footings.

Design details for spread footings founded on weathered shale and sound shale

are given below.

All abutments and piers founded on weathered shale will have an allowahle

bearing capacity of 5uvu kPa.

For the purpose of the 0.H.B.D.C. the following values are recommended:
Factored Capacity at U.L.S.: 750 kPa
Bearing Capacity at S.L.S. Type 1l: 500 kPa

Footings Founded on Sou .- Shale Bedrock

Structural Foundation Factored Capacity Capacity at S.L.S.
Component Elevation at U.L.S. (kPa) Type 11 (kPa)
North Structure East Abutment 102.1 (}OG,QQQ 1500 . fﬁ%hﬁfg N.A.
North Structure Pier 102.4 (1el-é) 1500 (B4 #2) N.A.
North Structure West Abutment 101.9 (181.05) 1500 fﬁyﬁﬁgﬁ% N.A.
South Structure West Abutment 101.2 (1oo.8c) 1500 ¢ o8 4) N oA
Souin Structure Pier 101.8 (100.857 1500 {ﬁ&“?%gﬁ N.A.

Souti Structure East Abutment 101.6 (ice. 800 1500 (%ﬁﬁ.ﬁﬁé> N.A.



General Foundation Requirements

1) The following unfactored friction coefficients may be used for design
of sliding resistance between the base of the footii.y und the shale
bedrock.

Weathered Shale Bedrock tan 22°
Sound Shale Bedrock ~ tan 25°

2) Backfill to the structure should consist of Granular 'A' or Granular 'B'.
Earth pressure acting on'the abutment walls may be computed in accordance
with the 0.H.B.D.C., Section 6.6.1.2.1 assuming a non-yielding foundation
in which case the "at rest'" (Ko) condition applies. The physical
properties assumed for the backfill are as follows:

Granular 'A’ 359 22.8 kN/m3
Granular 'B' 300 21.2 kN/m3

3) A 150 mm thin pad of lean concrete should be placed on exposed shale

within twelve hours of exposure.

L) Minimum frost protection in this area is 1.2 m of cover.

+

5) No dewatering prolelms are anticipated for the footing excavatic..

Seepage into the excavation can be controlled by sump pumps.

Approach Embankments

The grade at Brant Street will be lcwciwd from elevation 104.0% to elevation
103.5F and the Q.E:W. profile must be raised from elevation 109.8% to elevation

110.1F. 1t is recommended that the emhankments be construction with 2:1 slopes.

MISCELLANEQUS

The fieldwork for this investigation was carrieu out under the supervision of

Mr. M.J. Kelly, Trainee Engineer and Mr.D. Graham, Engineering Student.

The equipment utilized was owned and operated by Domininn Soil Investigation Ltd.
This report was writteﬁ by Mr. M.J. Kelly, with assigtance from Mr. P. Payer,
Foundations Engineer and reviewed by Mr. K.G. Selby, Chief Foundations Engineer
(West.)
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M.d. Kelly
Trainee Engineer

. P. Payer, P. Eng.
Foundations Engineer

K. & Sirs

K.G. Selby, P, Eng.
Chief Foundations Engineer
(West)
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT] N VALUE I3 THE NUMBER OF BLOWS REQUIRED 7O CAUSE A STANDARD $imm O. 0. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A Mass OF #3.5kg, 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
ACRIEVED. AVERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRA 1ON OF A CONICAL STEEL POINT [ Simw (il 60° CONE ANGLE] DRIVEN BY 475 J
IMPACT ENERGY ON ‘A’ S12E DRILL [ 9DS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOREACH 0.3m
ADVANCE OF THE CONICAL POINT INTD THE UNT'STURBED GROUND. B

50ILS ARE DESLaiZE 3 BY THEIR COMPOSITION AND CONSISTENCY OR DTNSENESS.

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR L DRAINTU SHEAR STRENGTH (¢ J AS FOLLOWS :

I gy tkPa) 012 12 - 25 25-50 | 50-100 | 100 <200} =200
VERY SOfFT| sOFT FIRM STIFF | VERY STIFF | HARD

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSwivedy AS INDICATED BY $PT N LALUES AS FOLLOWS:
IN {BLOWS/0.3m)| 0 - § 5-10 10 - 30 30 - 50 50
VERY 100SE| LODSE | COMPACT | DENSE |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STTUCTURAL FEATURES AND /7 OR STRENGTH.

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES Fféu"M A CORING RUN EXPRESSED A5 A PERCENT OF 115 1OTAL LENGTH OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGIH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION [R @ D}, FOn MUDIFIED RECOVERY, i8¢

[Travin) 0 25 25-50 | 30-75 | 75-90 90 - 100
: VERY POOR| POOR FaiR GOOD | EXCELLENT
JOINTING AND BEDDING !
SPACING 50enm 50 = 300mm] 0,3m = Im m « 3m =3m
TOINTING | VERY CLOSE| CLOSE | MOD. CLOSE|  WIDE VERY WILE
BEDDING VERY THIN THIN MEDIUM THICK . \VERY THICK
ABBREVIATIONS AND SYMBOLS
FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
$ 5 SPLIT SPOON TP THINWALL PISTON m, kpg!  COEFFICIENT OF VOLUME CHANGE
W5 WASH SAMPLE 0% OSTERBERG SAMPLE €, 1 COMPRESSIC INDEX
$§ T SLOTTED TUBE SAMPLE R ¢ ROCK CORE Cg 1 SWELLING INDEX
B 5 BLOCK SAMPLE . P H TW ADVANCED HYDRAULICALLY o 1 RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE PM TW ADVANCED maNUALLY £, mi/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F & FOIL SAMPLE H m DRAINAGE PATH
Ty 1 TIME FACTOR
STRESS AND STRAIN U % DEGREE OF CONSOLIDATION
Uy kfa PORE WATER PRESSURE o), kPa  EFFECTIVE OVERBURDEN PRESSURE
* 1 PORE PRESSURE RATIO o kra PRECONSOLIDATION PRESSURE
o kpas TOTAL NORMAL STRESS 5 kPa  SHEAR STRENGTH
o’ kea EFFECTIVE NORMAL STRESS ¢’ kPu EFFECTIVE COMESION INTERCERY
T kPa  SHMEAR STRESS ¢ < EFFECTIVE ANGLE OF INTERNAL FRICTION
o o0 kea PRINCIPAL STRESSES ey kfa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN Py «®  APPARENT ANGLE OF INTERNAL FRICTION
€ .6 b PRINCIPAL STRAINS ' Ty kpa  RESIDUAL SHEAR STRENGTH
£ - kea MODULUS OF LINEAR DEFORMATION T, kP REMOULDED SHEAR STRENGTH
G kP MODULUS OF SHEAR DEFORMATION ) sf 1 SENSITIVITY = ..-.r..':'.....
i 1 SOEEFICIENT OF FRICTION r
PHYSICAL PROPERTIES OF SOIL
A kg/m3 DENSITY OF SOLID PARTICLES e 1,%  VOID RATIO €min 1B VOID RATIO IN DENSEST STATE
A kNP UNIT WEIGHT OF SOUD PARTICLES n 1,%  POROSITY o 1 DENSITY INDEX s%ﬂﬂﬁi—;——f—
3 max ~ Tmih
A, ko/m® DENSITY OF WTER w 1.%  WATER CONTENT ] mem GRAIN DIAMETER
Y, kN/m® UNIT WEIGHT OF WATER 5, % DEGREE OF SATURATION £, mm  n PERCENT - DIAMLTIA
P kg/m° DENSITY OF 50N w, % LIGUID LIMIT ¢y ! UNITORMITY COEFFICIENT
k4 kN/ed UNIT WEIGHT OF SOIL Wy % PLASTIC LIMIY [} m M AULIC HEAD OR POTENTIAL
% kg/m® DENSITY OF DRY SOIL wg % SHRINKAGE LiKT q = m%/s RATE OF DISCHARGE
7& kn/md UNIT WEIGHT OF DRY 500 i % PLASTICITY INDEX # W = Wp v m/s  DISCHARGE VELOCITY
By kg/m® DENSITY OF SATURATED SO1 I\ " LQUIDITY INDEX w-¥p i 1 HYDRAULIC: GRADIENT
Yeat KN/M® UNIT WEIGHT OF SATURATED SOIL , "‘w - w kK m/s HYDRAULIC CONDUCTIVITY
P kg/md DENSITY OF SUBMERGED SOIL lg 1 CONSISTENCY INDEX: Lu,, * kN/m® SEEPAGE FORCE
Y' kN/m® UNIT WEIGHT OF SUBMERGED SOIL 8 N H  VOID RATIO IN LOOSEST STATE



DESCRIPTION OF ROCK CORE = W.P. g3.74-31

BOREHOLE : _ - CORE DESCRIPTION
NUMBER | DEPTH (m) |% CR* (% RQD*| DEPTH (m) . DESCRIPTION
1 3.28-4.70 | 88 63 3.28-3.45 | Assumed zone of core loss
4.70-6.12 100 64 3.45-6.12 Shale (80%), red, unweathered, medium spaced joints, with’
- siltstone (20%), green,unweathered; 5.46 m to 5.57 m highly
weathered zone in shale :
2 3,15-4.50 98 77 3,15-5.84 Shale (75%),' red, unweathervd, medium spaced joints, with
4,50-5.84 87 68 | ! 4iltstone (25%), green, unweathered '
3 ) 3.53-4,95 96 79 3.53-6.4 Shale (80%), red, tinweathered, medium spaced joints, with
4,95-6.40 100 98 : siltstone (20%), green, unweathered; 5.54 m to 5.56 m
_ highly weathered shale zone
4 3.15-4.75 93 59 3.25-3,56. Shale (100%), red, slightly weathered, ve.y closely spaced
5.75-6.22 100 95 joints _ ' \
3.56-6.22 Shale (80%), red, unweathered, medium spaced join‘s, with
| siltstone (20%), green, unweathered
5 1,98-3,45 ° 33‘ 52 1.98-2,21 Assumed zone of core loss
.3'45“1"95 1 88 2,21-4,95 Shale (80%), red, unweathered, medium spaced joints, with
siltstone (20%), green, unweathered
6 3.15-4.57 100 71 3.15-6.07 Shale (90%), red, unweathered, medium spaced joints, with
4.57-6.07 100 86 siltstone (10%), green, unweathered

s CR= CORE RECOVERY ; RQD= ROCK QUALITY DESIGNATION
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7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

“SAND GRAVEL
CLAY & SUT Fine [ Mediom [ Coorse Fine Coarie
GRAIL SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)

| Z 3 48 10 20 30 4050  gs5um 1504m 300um 600um LBmm:  2.35mm 9.5mm 0 m 17.5mm  63,0mm

100 I l” ”m ]53um D6 um 250um  4725pm 850 um 2.00m 4.7 5mm 13,7 mm 6.5 mm 53,0 75.%mm
90 10
8ol — — 20
70 30
7} &0 403
z z
2 = £
3 o
50 50
% LEGEND %
& SAMPLE SYMBOL &
a 40 60 &
30 70

c‘s(‘.
, X \O
20 N 80
(,’\4

10 90

o 100

] 2 i a5 10 20 30 40 270 200 140 kO 6080 40 30 20 16 08 4 g Ve W o W pralyav

MINISTRY SIEVE DESIGNATION (Imperial)
Ministry of FIG No 2
Mol GRAI*! SIZE DISTRIBUTION o No 2
st ) - -
S, Communications HETEROGENEOUS MiXTURE OF SILTY CLAY, SAND & GRAVEL

(Glacial Till)
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RECORD OF BOREHOLE No 1

METRIC

IR AT RURAGIUN

* Groundwater Level
Not Observed

WP B83=74w31 . . LOCATION Co-ords. X & 800 072.5 E 278 647.0 ORIGINATED BY b6
DIST 4wy G BMe  BOREMOLE Type _Cont- Flight Auger (5.A.), Coring BX, Cone Test COMPILED BY__,_.P_,JEW
DATUM _____ Geodetic DATE 85_01 31 CHECKED 8Y i
DINAMIC CONE PENETRATION
SOIL PROFILE samples | & | 4 | RINENR FoNor e AT Fow |
21 8 . MOISTURE  LIQUID < R MARKS
= §5| 4 20 40 &0 #0100 [T CONTENT UMW o
O & - 3 4 ) i 3 Wp W Wy oW &
312 C—— 2|8 w| 2|25 & [svear strencTa ot | T3 | oRaN s1ZE
DEPT| - 2|31 22|38 & |ounconmme D vaNEl oo |y |DISTRIBITION
g 4 » | &Y | & [ecuck TRAXAL  x LAB VANE (%) (%)
105.7 _ Grownd Level @ : @ 10 20 30 GR SA 51 Cl
0.0 "
Heterogeneous Mixturefs|. *
of S1lty Clay
Sand and Gravel
Hard 0 87220
Glacial T111 ss | 39 ] i
104.3 e
1.4 R
58 1100/128 em | 104
Bedrock
TR LTI L4 em o
Red Shale
L e 10 e
_Vesthered | |
Souni
5| refmmc 1oz
31 8x |88z RQD 63%
4 RC | REC
BX | 1004 _ ROD 64%
100 .
99.6 _
6.1  End of Borehole

+3, x5 ; Numbers refer to
Sensitivity .

20
15 45 {%) STRAIN AT FAILURE
10
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Ministry ol
Transportsiion and
Communicatisng

RECORD OF BOREHOLE No 2 METRIC
WP 8347431 LOCATION Co-ords. N 4 800 054,35 E 278 618.5 ORIGINATED BY "0
DIST 4 HWY Q-E.W- BOREHOLE TYPE Cont . Flight Augeyr CS.A.) Coring BX, Cone Test CGMP‘LED By MJK
DATUM sendetic DATE 85 02 01-05 CHECKED BY k™ !
,’w,
- Y] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5—"‘&' 2 |Resistance POt s NATURAL '*,“‘52 REMARKS
- ~ | S8 @ 20 40 40 80 100 UM cONTENT WWT T a
Ofo o find 1 i i ) ! Wp W W, :)B .
v scxipT JEIFAEREL: & [SHEAR STRENGTH e GRAIN SIZE
\DEPTH DESCRIPTION =13 2| S1388| § |ounconmned  « FED VANE| L oo oy w7 DISTRIBUTION
21z 3 |EO| & |eouck TRAXIAL  x LaB vanE . (%)
[105.9 @ £ o 10 20 30 GR SA St Cl
9.0 . .
Heterogenwous Mixture |- L7 *
of Silty Clay
Sand and Gravel
Very Stiff 8§ | 22 \ o " 5 9 54 32
104,5|  Glacial Till ; N
1.4 ) .
Bedrock gs |78 _ T
104
Red Shale 3 |88 1100/123 em 9
Heathered | _pbrfsoiroms  om
' Sound
s | B¢ | REC
BY | 98% - 8D 7%
¢ | ke | REC
BX | 87% RQD 88%
100.0 ;
5.9 End of Borehole 1%

* Grommdwater Level
Npt: Obseyrved

’3' x5 : Numbars refer ts
. Sensitivity

20 :
15 -5 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 3 METRIC
WP 83-7_4-31 LOCATION Comords, N 4 800 066,35 ¥ 278 605.0 ORIGINATED BY DG
wist 4 Hwy _ QE.W. BOREHOLE TYpg _ Cont. Flight Auger (S.A.), Coring BX, Cone Test  comeited 8y .. X
DATUM Geodetic DATE 85 02 0104 CHECKED BY e
1L PROFI AMP o T wy {DYNAMIC CONE FENETRATION -
SOIL PROFILE SAMPLES By | F [RessTANCE PlOT masric TAU v | - E | pemarks
go ] 20 46 60 80 A o UMIT cowtent LT 0
Ofa ] =] = ) ) ) ) 3 Wp W W, mg ”& .
ELEV DESCRIPTION & g w g gg § |SHEAR STRENGTH ST o?s%‘féuﬁ:é?u
DEPTH 1Bl S| 5|28 5 |ouNcoNRNeD  + FIELD VANE . y |
gz 3 gu & | QUICK TRAKIAL X LAB VANE WATER CONTENT (%) (%)
105.8 Ground Level & ‘ & 16 20 39 GR SA §1 €L
0.0 Hetarogeneous Mixturs *
of Silty Clay
Sand and Gravel
Very Stiff ) 5 952 34
Glacial Till 5§ |22 \ o
104.4
1.4 W
58180 104 ez
Bedrock I
Red Shale TS [TT00A15 em ©
T 166418 e
Weathered| _|
Sound 102
s | rc|zec RQD 79%
. BX | 96%
RC | REC
6 ROD 98%
BX {1004
. 100 )
| 99.4
3.4 End of Borehole .

* Groundwater Level
Not Observed

+3, x5 : Numbaers refer to
Sansitivity

20
1545 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 4 METRIC
83wThm3] LOCATION Cowords., ¥ & 799 994.5 E 278 638.3 ORIGINATED BY ne
; MIK
4 HWY Q.E.W. BOREHOLE TYPE Cont. ¥light Auger (S.A.) Coring BX, Cone Test _ COMPILED 8. ‘
Geodatic DATE 85 02 05-06 CHECKED BY e,
PROE AMP o W | DYNAMIC CONE PENETRATION T
SOIL PROFILE SAMPLES o § RESISTANCE PLOT nasric NaTUIAL uaup M‘g REMARKS
o CONTENTY E *‘H
5 e 0 §g 20 40 60 80 W W W W Zg &
DESCRIPTION & ‘gt' g2 ‘z?‘é & [SHEAR STRENGTH et e G S D&@;&g:&
- f -
w5l - = 51 T o uNCONRINED + FIELD VANE y
2|z . éu & |eouick TriaaL  x LaB vanE WATER CONTENT {%) (%)
ground Level Ll ¢ T 19 20 30 GR S5A $1 CL
y 3 * B
Heterogeneous Mixture| 7
of Silty Clay
Sand and Gravel 106 /!
Very Stiff s | 26 4 ° ; 0 36136
Glacial TL1L |
MM“
- 58 1100/]30 em %
Bedrock
Red Shale ST 14 em
100
Feathered
Sound e | aze
BX | 93% RQD 397
10
| Tes RQD 95%

1003

WL

End of Borehole

* Groundwater Level
Not O}:ssw&d

+3, x5 ; Numbers rafer to
Sensitivity

20
15 <=5 (%) STRAIN AT FAILURE
10
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{ Midwstry of
Tranupartation sid
Communitations

METRIC

End of Borehole

* Groundwater Level
Hot Observed

RECORD OF BOREHOLE No 5
W B 83wT4+31 LOCATION Co-ords. ¥ 4 800 004,35 E 278 674,5 ORIGINATED BY DG
DIST o HWY,_ GEW BOREHOLE TYPE _ Comt. Flight Aunger (8.4.) Coring BX, Cone Test COMPILED BY ... “d
/a's
DATUM Geodetic DATE 85 01 06 _  CHECKED BY s
M - ul |DYNAMIC _CN. PENETRAT:ON "
501 PROFILE SAMPLES | & g | § [messtince rior nasnc NAAL SE | remancs
- o |23 4 20 a0 0 o g0 |'NN oM VETL 2L 2
Qe ] - . 1 P i wd Wp i | S
ELEV slglel 2|28 & [sHEAR STRENGTH s | A% | GRAIN S12E
DESCRIPTION El>| g3 = DISTRIBUTION
DEPTH - £ 318501 g | unNcONRNED * FIELD VANE | o oon e oNTENT | 7 p
g 2 v |EY G | QUICK TRIAXIAL X LAB VANE . (%)
104.0 Ground Level A s i lo 20 30 GR SA S1 CL
0 Ve Sl .
0 Heterogensous Mixture [¥i- *
of Silty Clay A
Sand and Gravel 8
" Hard 4 8 7 6421
i 155 | 64 [ b
’clac:ml 7111 1 \_...._
ay
102.2 . " #i 285 1100723 em o
1.8 Bedrock ' 102
Heathered =
So\m‘ﬁ 7 REC
31RC | 91 RQD 527
Bed Shale
100
4| re l100% RQD 86%
99,0
5.0

+3, x5 . Numbars refer to
) X720 e
Sensitivity

20
15 9= 5 (%) STRAIN AT FAILURE
10
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Miniutry of
@ Tranaportation sid
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RECORD OF BOREHOLE No 6. . METRIC
. WP 83.74-31 LOCATION gomafda. # 4 800 020.0 E 278 698.5 CRIGINATED BY e
DATUM Geodetic DATE L sBser : : \ CHECKED 8Y 1%~
SOIL PROFILE SAMPLES | W ] OVNwime. CONE PELETRATION
Wy g RESISTANCE PLOT %o lwasmc NATIML Loun o REMARKS
o O @ 20 40 40 80 100 |WMT  cowtenr uwr) 50
9 o m o - 1 i "91 i i \Np W \N‘ 5w &
ELEY DESCRIPTION |8 w| 2|28 & |sHEAR STRENGTH oo cpatin ) 5 | GRAIN SIZE
: DEPTH |2 2| S |38 5 |ounconnne v rmovane| o o e ]y [PISTRIBUTION
' g 2 5 | B9 | @ [eocuck TrAxaL  x a8 vaNe (%) (%)
104.8 Ground Level & g @ 020 30 GR SA S CL
- 102:.%) &let:.mx. of 3ilty Clay |«; %
0.3
1 1os p 0 37423
85| 49
Bedrock - \\‘
. | . |
tod Stale 2| 551100/ 28¢én ~ )
. ! i
102
z _Weathered | |3 00 om
."&': Soudd
o= .
Q 4| BRC[REC
3 BX |1002 . : RGD 71 %
s ,
=
5
723
% 100
RC |REC .
; 5 3 4 100z . . RQD 86 A
)
D
b 98.7
5 6.1 End of Borehole
g * Grov ciwater lLevel

Mur Nhgerved ‘ |

3 .5, Numbers refer to 20
* X" ! *
' Sansitivity 15 -’%'5 {%) STRAIN AT FAILURE




MIHISTRY OF TRANSPORTATION AND COMMUMICAYIONS, OMTARID PR «Da 07 AT Dac |

_¢6 $ |
WL not obsarved ? MED QEW WE not chserved
11t f 111
1o ; 110
109 [ N\ 109
1oe / \ 108
107 / \ 107
196 / 5;0{23“}&5 106
N HETERDGENECUS BMIXTURE OF & o Bt B ¥
15 30awcohe u/:-.--}»wfiw CLAY, SAND & GRAVEL Y. 2enY @’ 4479 105
- > ;g |4V SHF to Hord [Glacial Till Y154 BT
04 T 59% & e 104
103 78 can. A0y 18 om 103
: Weathered B L AL P
102 e T othered @ oo~ 102
191 - Sound 101
100 SHALE BEDROCK 100
99 i 99
98 A-A 98
4> 47
3 WL aot observed (IE MED QEW WL not observed m
¥
ue _ i 1o
10¢ 109
108 \ 108
107 \ 107
B0 Ben CONE
106 P g n 106
J HETERO GENEOUS MIXTURE OF A1 F
105 — SHIY CEAY, SAND & GRAVEL AL
104 00 50 B, 4,V $tiff 10 Hard { Glacial Till }{ 1,
i tat bt
103 /’/WWW
102 Weathered  __ _ .- ---~="""""" 102
101 Sound 103
100 SHALE BEDROCK 100
¥ g
28 B-B 98
44 4>
m WL not observed Q- MED GEW WL not observed m
i
s ; 110
~——
10¢ s ™~ 109
108 / \ 108
0z / N\ 107
BG. 3 COM T
104 / w0e 50%\3 " 106
870 3m CON , HETERCGENEOUS MIXTURE OF | Frod” B} {{-},‘ “h
105 oy 50 "4 Rt !SJL'{Y CLAY SAND & GR ?‘VELV AR, o E 105
L1 N R * ¥ 3 i
104 ] W, '/Ir/gi:izfi {Giscmi Tnﬁj‘é{;{u ) 3, “
103 L] e SHALE BEDROCK
192 %’“‘ foem Weathered b Lo 102
101 e B e Sound 193
100 100
99 — 99
ki) i C-C 98
SECTIONS
SCALE
Wm S O Om Hor
m i ¢ 2m Varf

METRIC

DIMENSIONS ARE N METRES

ANDICOR MILLIRETRES UMLESS
OTREAWISE SHOWN STATIONS
e KLOMETRES + METRES .

HOF £+381.738 QEW

*POC 9+ 764,282

BRANT 5T

104.9
nz 112
nt 11
' GRADE. .
10 L PROPCSED GRAD i 1o
109 109
108 N 108
197 i 107
- 3
108 z 106
&
105 105
104 104
103 163
L= i
102 & §| a 192
- :1 I3
101 101

¢ PROFILE QEW

: SCALE
‘WM 5 O 10m Hor
2 Vet

2w 1O

CONT No
WP  No 83-74-31

BRANT ST SHEEY

BORE HOLE LOCATIONS & SOOIt STRATA

5F

REGNMUN \OF 54 LTON
aryy  of = BURLINGTER
SiTE
703 —_— =] ENR
g T e h——
; [T }
AN S
%
QEW\. N
- L

LAKE Y T

KEY PLAN
1 chgli 1km

LEGEND

Bore Hole
Dynamic Cone Fanatrotion Tast {Conel

Bore Hois & Cone

: 4@

Blows/0.3m (518 PanTest, 475 f/bfow}
CONE Blows/0-3m {60° Cane, 475 i/biow}

.

WL ot time of investigation

Ne |ELEVATION CO~ ORDINATES

NORTH EASY
1 105.7 1480CGO72.5, 278 6470
3 105.9 |4800054.57 278 618.5
3 105.8 [48000456.5] 278 605.0
4 [104.8 (4799994.5 278458.5
5 104.0 [4800004.5] 278 674.5
& 104.8 [4800020.0f 278 698.5

“=NOTE=
The boundaries Detwasn 3ot strota bave been esroltished
only ot Bore Mole locotrons. Batween Bore Holzs the
bound ars 4 from geologitsl ewdencs.

NOTE: The complate foundarion avestigotion and design report far
this project and other reigted documents moy be examsnad ot the
Engrneering Moter:als Office. Downsview. informoton contomed sy
thys repart ond releted documents s speciicaily excluded i

occordance with the conditions of Section 102-2 of Form 0.
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IST 4

HWY No WEW
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