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AN INDICATOR OF SUBSOLL QUALITY.

EXPLANATION OF TERMS USED IN REPORT

IT IS OBTAINED FROM THE STANDARD PENMETRATION TEST (CSA $TD. ALl9.1).

2

SPT "N VALUE IS5 THE NUMBER OF BLOWS

REQUIRED 70 CAUSE A STANDARD 2 INCH O.D. SPLIT~BARREL SAMPLER TO PENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER

WEIGHING 140 POUNDS,
FOR THE PENETRATION ACHIEVED.

DYNAMIC CONE P
ON "A' S1ZE DRILL RODS.

UNDYSTURBED GROUND.

?D

ARATIOR TESYT (CSA STD. Alld.3):

FALLING FREELY A DISTANCE OF 30 INCHES.

FOR PENETRATIONS OF LESS THAN 12 INCHES *N' VALUES ARE INDXCATED AS THE NUMBER OF BLOWS
"N' VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS R

CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" O.D. 60 CONE ANGLE) DRIVEN BY 330 FI«LB IMPACTS
THE RESISTANCE TO CONE PENETRATION 1S MEASUKED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CONICAL POINT INIO THE
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COHESION INTERCEPT
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SOLL QUALLTY: S$OILS ARE DESCAIBED BY THETR COMPOSITION AND CONSISTENCY OR DENSITY.
CONSISTENGY: COHESIVE SOILS ARE DESCRIKED ON THE BASLS OF THEIR UNDRAINED SHEAK STRENCTH AS FOLLOWS:
15, wsn 0 - 250 | 250 - 500 |500 - 1000 |1000 - 2000|2000 - 4000] > 4000
VERY SOFT | GOPT FIRM STIFF  |VERY STIFF | HARD
DENSENESS! COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF SPT "N’ VALUES AS FOLLOWS:
{8 growrny)- o -5 5« 10 0-30 | .50 | > 50
VERY LOGSE |  LOOSE COMPACT DENSE  |VERY DEWSE
ALITE: ROCKS AME DESCRISED BY THEUK COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.
RECOVERY: SUM OF ALL BECOVERED ROCK CORE PIECES PROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGYS DRILLED IN THAT CORING RUN.
BODIFIED BECOVERY: 5UM OF THOSE NATURALLY PRACTURED CORE PYECES, 4"+ IN LENGTH EXPHESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN. THE
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JOINTIRG AND_BEDDING:
SPACTNG 2" r-n [ rres [ w0 | w0
JOINTING  |VERY CLOSE | CLOSE  |MOD. CLOSE | WIDE VERY WIDE
BEDDING | VERY THIN | THIN MEDTUM THICK  |VERY THICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING FIELD SAMPLING EARTH PRESSURE TERMS
THIAKLAL TESTS ARE DESCRIBED IN TERMS OF WHETHER §§  SPLIT SPOON s COEFFICIENT OF PRICTION
£ CONSOLE W
THEY AR DATED (C) OR NOT {U) S WASH SAMPLE $ ANCLE OF WALL FRECTION
I50TROPICALLY (T) OR NOT (A 5T SLOTTED TUSE SAMPLE
AMD SHEARED DRAINED (D) OR UNDRAINED {U} BS  BLOCK SAMPLE ke COEFFICIENT OF PARTH PRESSURE AT REST
WITH PORE PRESSURE MEASUREMENTS (BAR OVER SYMOLS) €8 CHUNK SAMPLE K COEFFICLENT OF ACTIVE EARTH PRESSURE
. 1 W
(¥6. CT0 = CONSOLIDATED ISOTROPIC UNDRALNED TW  THINWALL OPEN . COBFFICIENT OF PASSIVE PARTH PRESSURE
TRIAXIAL WITH PORE PRESSURE MEASUREMENT TP THINWALL PISTON »
UNLESS OTHERWISE SPECIFIED IN REPORT ALL TESTS 05  OSTERBERG SAMPLE i ANGLE OF INCLINATION OF SURCHARGE
ARE TN COMPRESSION FS  FOTL SAMPLE w SLOPE ANCLE-EACKFAGE OF wALL L wr
RC  ROCK CORE 8 ANGLE OF S10PE o
PH .M. ADVANCED HYDRAULICALLY
P M T.H. ADVANCED MAMUALLY NN JN, BEARING CAPACITY FACTORS
D PESTH OF FOUTING
Bl FOUTING DIMENSIONS

HYDRAULIC TERMS

HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARCE

VELOCITY OF PLOW

HYDRAULIC GRADIENT

SEEPACE FORCE PER UNIT VOLUME
COEFFICLENT OF VISCOSITY
COEFFICLENT OF HYDHAULIC CONDUCTIVITY
% IN HORIZONTAL DIRECTION

% I¥ VERTICAL DIRECTION

COEf 'ICIENT OF VOLUME CHANGE
€0i 1L T OF CONSOLIDATION
COMFRESSION INDEX
RECOMPE.S5I08 INDEX

DRAINAGE PATH DISTANCE

TIME FACTOR

DECREE OF CONSOLIDATION
OVERCONSOLIDATION RATIO (OCR)
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FOUNDATION INVESTIGATION REPORT

For
Burloak Drive Underpass
W.P. 125-66-05, Site 10-279
Q.E.W., District 4, Hamilton

INTRODUCTION

This report contains the results of a foundation investigation
carried out for the above-mentioned project. Fieldwork consists
of 7 boreholes advanced during the period March lst to 3rd 1977,
utilizing a truck mounted C.M.E. 55 auger machine. Both solid
and hollow stem augers were employed although sloughing problems
with open boreholes were minimal. Two boreholes were cased with
BX size casing and the bedrock was proven by recovering BXL size
rock core samples. -

SITE DESCRIPTION

The site is located approximately 1l mile west of Bronte Creek
on the Burlington Oakville boundary. Land use in the area is
generally agricultural with the exception of Bronte Creek
Provincial Park, which lies in the north east guadrant.

The Q.E.W. in this area consists of 6 traffic lanes with a paved
median and median barrier. It is paralled by North and South
Service Roads. Burloak Drive which is discontinuous at the C.E.W.
is gravel to the north of the Highway and paved to the south.

SUBSURFACE CONDITIONS

Reference should be made to the Record of Borehole Sheets
contained in the report appendix and to Drawing 2 of the Contract
Drawings.



Subsoil consists of a shallow deposit of red clayey silt ranging
from 3 to 10 feet in depth. It has a stiff to hard consistency
with Standard Penetration N values generally in the 20 to 80
range. Moisture content varies from 16 to 20 percent.

Queenstone shale bedrock underlies the clayey silt. It is generally
red in colour, but contains harder greenish shaley dolomitic

bands which are generally less than 2 inches in thickness. The
shale shows evidence of severe weathering at the surface, but
improves in quality with depth with the exception of a weaker

layer some 5 to 6 feet below its surface.

Groundwater was encountered in the shale and rose to elevation 385
north of the Q.E.W. and to elevation 383 on the south side. This
suggests the groundwater level follows the natural slope of the
ground surface toward the south lying some 7 to 8 feet below

that surface. '

Loty et

K.G. Selby, P. Eng.
Senior Foundations Engineer
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SO MECHANICS SECTION 7
RECORD OF BOREHOLE N2 1
WP 125-66~05 LOCATION _Co=ords. N 15 767 €40; E 931 655 ORIGINATED By FJS
DIST__& _ HWY __QEW BORING DATE - March 1, 1977 COMPILED BY_PJS
DATUM _ Geodetie BOREHOLE TYPE Solid Auger & Cone Test CHECKED BY
L PROFI AME ®  IDYNAMIC CONE PENETRATION LIGUID LIMIT Wy o
SOl PROFILE SAMPLES ¥ |resisTANCE PLOT PLASTIC LIMIT ey | = 5
ol « i 7040 o 8080 | WATER CONTENTw | Z
ELEV _ afwlw | 21 ¢ [SHEAR STRENGTH W w oW 2 | REMARKS
BEPTH DESCRIPTION “1 2] > | 2] 8 ]o uNconFNeD + FIELD VANE ° y
el 2™ (71 & |eouck triaxar x was vane | WATER CONTENT % o,
392.0 | Ground Level o Z leey 10 20 30 GR SA 51 Ci
0.0 Cclayey Silt M 180
388.0 | Stiff to Hard L 85 1.5 " S
4.0 | Queenston Shale Z.1.55 11000 o
~ Bedrock 2 S S O0AL" + o 0 18 52 30
Beverelyto Moderately gzﬁ Sy i
Weathered 4 N Se-Hia
7 380
*ﬁ:ﬁm O
376.7 a

'
=

OF FICE REPORT ON 5010 EXPLORATION

15.3 | End of Borehole

|

T
X
| !
i |

1565 % STRAIN AT FANLURE




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

10

8
RECORD OF BOREHOLE N2 2
WP __ 125-66-05 tocanon _Co-ords N 15 767 694; E 931 698 ORIGINATED 8y PJIS___
oISt 4 HWY  QEW BORING DATE  March 1, 1977 COMPILED BY_BJS r
patym__Geodetic BOREHOLE TYPE _ Solid Auger & Cone Test CHECKED Bv:ﬁ
SOIL PROFILE SAMPLES = JOYNAMIC CONE PENETRATION LIGUID LIMIT  —emaWy o
S = [RESISTANCE PLOT PLASTIC LIMIT oWy § = LID
5l o wl = 20 20 60 #0100 IWATER CONTENT..W | Z G
ELEV Slwlw | 2] @ [SHEAR STRENGTH wp w w, 2 | REMARKS
{ Rk 5 e
BEPTH DESCRIPTION 12> E 1 8 |0 uNconFINgD + FIELD VANE y
)l 217 171 & |eouck TRIAXAL  x 1AB vANE | WATER CONTENT % “
. 392,51 Ground Level i Z LeLey 10 20 30 GR SA 51 CL
0.0{ Clayey Silt 1 , —
",
388.5] Stiff to Hard d 1l 88177 "3 0 v A
v (LR R4 0Y ™
4.9 Queenston Shale s "
Bedrock oS3 L0
Severely to hé yh SSTEOt/ o)
Moderately weathereddSt—e1—zepgaign g
77 - , o
k ) &Y i, A " 380 2
377.1 -, sﬁ: tin
15.4) End of Borehole
Note: Water Level
not established
i
j
I
20.
1595 % STRAIN AT FAILURE




QOFf FtCE REPORY ON SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARID

RECORD OF BOREHOLE N2 3

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 5011 MECHANICS SECTION Q

Water Level

Hote:
Hot Establishq

pd

WP 125-66-05 LOCATION __Co~ords N 15 767 7263 E 931 721 ORIGINATED By BIS
DIST 4 Hwy QEW BORING DATE _ March 3, 1977 COMPILED BY __PJS
DATUM  Geodetic BOREHOLE TYPE Solid Auger, B casing, BXL core CHECKED BY EE
500U PROFIL e [DYNAMIC CONE PENETRATION LIQUID LIMIT oWy o
OFILE SAMPLES g RESISTANCE PLOT PLASTIC LIMIT - Wy tig
ol « A 20,40, 60 80 100 |WATER CONTENT_.W | 2§
ELEV alw | w |2 9 [SHEAR STRENGTH We w Wy "2 | REMARKS
[ & S |
BEFTH DESCRIPTION Y12 > | 2] 8 o unconmned + FIELD VANE y
\ o -2 A O e quick traxiaL  x tAB vane | WATER CONTENT % o
392.6 | CGround Level ¥ Z leLev 10 20 30 GR SA 51 L]
380.0 Clayey Silt
9.6 | Btiff to Hard 90
3.0 | Queenston Shale 1155 Toohot Y
Bedrock s AL O
Severely to
Moderately Weathered ety I HyT | 60 Corelarre] Jamped
4
b’/ .
7/ 4 RIL _15% 380
7 AL L A5 Corelarrel Jamped
/i
374.1 6 | BXL | 90Y
18.5 | End of Borehole

20
1595 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION 10
RECORD OF BOREHOLE N2 4
WE  125-66-05 LOCATION _ Co-ords. N 15 767 565; E 931 740 ORIGINATED 8y BJS
DIST 4 HwY __QEW BORING DATE March 2, 1977 COMPILED BY_RJS
DATUM__Geodetic BOREHOLE TYPE _Selid Auger CHECKED Bvﬂ
i = IDYNAMIC CONE PENETRATION LIQUID LIMIT oW, =
SOIL_PROFILE SAMPLES | & [resistance pior PLASTIC LIMIT o | &= 5
Ol e g 3 7o 4o g0 do B0 | WATER CONTENT_w | 25
ELEV lwiw | 31 @ [SHEAR STRENGTH Wi w Wi 2 | REMARKS
BEFTH DESCRIPTION sl > | < 3]0 UNCONFINED + FIELD VANE y
S]12] % | 2] & |eouck maxa xaB vane |WATER CONTENT %] .
391.1 | Ground Level 5 Z | eey 10 20 30 GR SA 51 CL
0.0 Clayey Silt 390
386.1 | Stiff to Hard & 1. 55140 °
5.0 Queenston Shale r4 SSuooman O]
Bedrock @;(?l 1 e it
Severely to 61 4 55 64 |
Moderately Weathered g 380
376.0 £ %ﬁn
15.1 | End of Borehole

Note: Water Level
not Establishe

i

20
15 19-5 Y STRAIN AT FAILURE
0




MINISTRY CF TRAMSPORTATION AND COMMUNICATIONS« ONTARIO
HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 501l MECHANICS SECTION 11

RECORD OF BOREHOLE N2 5
E 931 808

WP 125-66-05 LOCATION_ Co-ords. N 15 767 652; ORIGINATED 8Y RIS

"

L

O FICE REPORT ON SOIL EXPLORAYION

Note: Water Level

not established

DIST 4. . HWY __ Qi BORING DATE March 2, 1977, COMPILED BY ME
DATUM Geodetic BOREHOLE TYPE Solid Auger CHECKED BY r
SOIL PROFILE SAMPLES o [DYNAMIC CONE PENETRATION LIQUID LIMIT oW |
v |RESISTANCE PLOY PLASTIC LIMIT wp | LJZ:)
Ol o ol * 20 40__co o 100 | WATER CONTENTw | Z 5
ELEV glw|w |21 g [SHEAR STRENGTH wp w_ow 2 | REMARKS
. L & e
BEFTH DESCRIPTION SUE > 21 8 Jo unconemed + FIELD VANE y
@l 21" | S §e QUICK TRIAXIAL  x LAS VANE | WATER CONTENT % "
391.7] Ground Level n < 1 eLEY 16 20 30 GR SA 51 CL
nﬁo N
390 '
Clayey Silt 1185 37 °
385.7] Stiff to Hard 2 . 88 .19 © 0 5 60 35
6.0] Queenston Shale I B B5fe" A ey
Bedrock \%:_u e TN 6" o
Severely to n ‘
Moderately Weatheredd——1=2-+849"380 bl RO
376.5 ;?;‘/ s Spooh Boupcing
« 55 £6 An [+
15.2] End of Borehole

20
105 % STRAIN AT FAILURE
0 .




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS= ONTARIO

WP

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 6

125-66-05

LOCATION

Co-ords, N 15 767 456;

E 921 824

ORIGINATED BY _BJS

12

Note: Water Level
ot Established

bIsT 4 HWY QEd BORING DATE March 3, 1976 COMPILED BY PBJIS
DATUM ___ Geodetic BOREHOLE TYPE _ Solid Stem Auger & BXL Core CHECKED BY .
% |DYNAMIC CONE PENETRATION LIQUID LIMIT WY, =
SOIL PROFILE SAMPLES % . [RESISTANCE PiOT PLASTIC LIMIT | = &
. &1 o ol = 20 40 60 8o 100 | WATER CONTENT._w Zy
ELEV e w 3] 9 [SHEAR STRENGTH W o w W, 3 | REMARKS
N | . " |
SEBPTH DESCRIPTION 12 > |21 3 |ounconmmned  + BEWD vANE Ay
@i 2" |71 & e ovick TRIANAL  x 148 vaNE | WATER CONTENT % "
390.0 | Ground Level » Z letey 10 20 30 GR SA SI CL
0.0 clayey s11t
ey l.lss 138 o 314 42 41
Stiff to Hard
182.0 2.1.88 127
8.0 | Quesnston Shale 3 S8 5:"’ 380
Bedrack 7 BXL. &5 ‘ Corebarrel .J d
Severely to A & RXL [ §amaarrel Jamne
Moderately Weathered j7¢ i BEL-10 Lorebarre]l Jampe
/N BXL | 95
372.0 G a i
18.0 | End of Borehole

20
15 -5 % STRAIN AT FAILURE
10




QF FICE REPORT ON SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE ~ SO MECHANICS SECTION

13
RECORD OF BOREHOLE NS 7
WP ____125-66-05 LOCATION  Co~ords. N 15 767 549 E 931 906 ORIGINATED BY BJS
DIST 4 Hwy QW BORING DATE  March 2, 1977 COMPILED BY__p1
DATUM _Geoderde BOREHOLE TYPE _ Hollow Stem Auger & Cone Test CHECKED Bvﬁ
L PROEILE x  IDYNAMIC CONE PENETRATION LIQUID LIAIT W =
30 °© SAMPLES g RESISTANCE PLOT PLASTIC LIMIT W | = 25
5] « el 3 204060 do_ B0 | WATER CONTENT.w | 2§
ELEV Efw|w | 3] 9 [SHEAR STRENGTH we w W, Z | REMARKS
BEFTH DESCRIPTION »;;’ 2> g 3 |o unconemned + FIELD VANE Yy
o« A £ |e ouick TRIAXIAL  x LAB VANE | WATER CONTENT % o
390, 9| Ground Level w Z {ELEV 10 20 30 GR 5A 51 CL
0.0} c1ayey Silt M 390 pom
Stiff to Hard 15819 <’
T 2 | 85 125 e o 4
7.0{Queenston Shale C o - £18 A -;- I e
Bedrock - NP
Severely to i "380
g Moderately Weathered 88361 Spogn boyncing
375.9 61 88 Spodp bodnedin
15.0}End of Borehole

20
15 %s %% STRAIN AT FAILURE
1




- ENGINEERING MATERIALS OFFICE
SOIL MECHANICS SECTION

WP 125-66~05 DIST 4

HWY  QEW ‘ STR SITE 10-279

Burloak Drive Interchange Underpass

DISTRIBUTION

G.C.E. Burkhardt (3) :

R.D. Gunter : !
MR, Ernesaks &AMWLE_ DISPOSITION NOTICE

D.E. Thrasher (2) TYPE | DISCARD AFTER RECOMM. BY
- C. Grebski JARS | ™) e 0 4 b

G.A. Wrong - _ 1 a . g

B.J. Giroux : TUBES T— —

R.S. Pillar ROCK )

| cores | Hbu coutax “W“'d (£,

R. Hore - :

R. Fitzgibbon ) _

J. Anderson g cover only

G. Sloan

Files g

GEOCRES 30M5- 104 DATE  APR 1 41977




FOUNDATION INVESTIGATION AND DESIGN REPORT
For

Burloak Drive Interchange Underpass
WP 125-66-05, Site 10-279 :
~_ QEW, District 4, Hamilton

INTRODUCTION

This report contains the results of a foundation investigation carried out
for the above mentioned project. Fieldwork consists of 7 boreholes advanced
during the period March Ist to 3rd 1977, utilizing a truck mounted C.M.E. 55
auger machine. Both solid and hollow stem augers were employed although
sloughing problems with open boreholes were minimal. Two boreholes were
cased with BX size casing and the bedrock was proven by recovering BXL size
rock core samples.

SITE DESCRIPTION

The site is located approximately 1 mile west of Bronte Creek on the
Burlington Oakville boundary. Land use in the area is generally agricultural
with the exception of Bronte Creek Provincial Park, which lies in the north
east quadrant.

The QEW in this area consists of 6 traffic lanes with a paved median and
median barrier. It is paralleled by North and South Service Roads.
Burloak Drive which is discontinuous at the QEW is gravel to the north of
the Highway and paved to the south.

SUBSURFACE CONDITIONS

Subsoil consists of a shallow deposit of red clayey silt ranging from

3 to 10 feet in depth. It has a stiff to hard consistency with Standard
Penetration N values generally in the 20 to 80 range. Moisture content
varies from 16 to 20 percent.




Queenston shale bedrock underlies the clayey silt. It is generally red
in colour, but contains harder greenish shaley dolomitic bands which

are generally less than 2 inches in thickness. The shale shows evidence
of severe weathering at the surface, but improves in quality with depth
with the exception of a weaker layer some 5 to .6 feet below its surface.

Groundwater was encountered in the shale and rose to elevation 385 north
of the QEW and to elevation 383 on the south side. This suggests the
groundwater level follows the natural slope of the ground surface toward
the south lying some 7 to 8 feet below that surface.




DISCUSSIONS AND RECOMMENDATIONS

Discussion

It is proposed that Burloak Drive cross the QEW on a six lane 2 span
structure with each span approximately 110 feet in length. The vertical
curve for Burloak Drive is located eccentrically so that the high

point on the grade is located north of the QEW. In this area the approach
embankment is about 25 feet in height.

Recommendations

Abutments: The abutments should be supported on steel H-piles with
reinforced tips; driven into the weathered shale bedrock. These piles

may be loaded to their allowable structural capacity. Estimated tip
elevation for these piles are 382+ for the north abutment and 378+ for the
south abutment.

Center pier: The center pier should be supported by a spread footing in

the shale bedrock. If founded at elevation 385 the maximum design loading
should be 7 tons per square foot. If the footing is lowered into the
sounder shale at elevation 378 the loading may be increased to 10 tons per
square foot. Resistance to sliding may be calculated assuming a coeffecient
of friction of .45

Shale bedrock will deteriorate rapidly on exposure to the elements. For
this reason a 6 inch layer of mass concrete should be placed in the bottom
of the footing within 3 hours of their reaching grade.

Approach fills: No stability problems are anticipated with the apporach
fills if the slopes are 2 horizontal to 1 vertical. Cobbles exceeding
3 inches in diameter should be removed from the fill in areas through
which piles will have to be driven.

Frdst pretection: A1l footings, and pile caps should be protected against
frost action by a minimum 4 feet of cover.

Dewatering: No dewatering problems are anticipated due to the relatively
impervious nature of the subsoil. Any seepage into the footing excavation

Q@,GF;ESS;Q‘,J N

. Stuart()p. EndlS P J. ST

Project Engineer

0 z ; )
! A pgi. s k Q}‘ i
Ko<y %’{jbﬂﬂ/ ”“’Mza o¥ ﬂj;i};

K.G. 5?1?\}/: P. !an.
KGS/PS/1¥ Supervising Engineer

April 1977
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QfFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS - ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N9 1
WP 125-66-05 LOCATION _Co-ords. N 15 767 640: E 931 655 ORIGINATED By P15
DIST___ & HWY __QEW BORING DATE _ March 1. 1977 COMPILED 8y BJS
DATUM __ Geodetic BOREHOLE TYPE | Solid Auger & Cone Test CHECKED BY Vs
SCML PROFILE SAMPLES o« DYNAMIC CONE PENETRATION LIQUID LIMIT s ~Wi [
S v e e e ; RESISTANCE PLOT PLASTIC LIWIT W ‘xig
51 » w | 3 2o 4o so 0 b0 JWATER CONTENT.wW | 25
ELEV gy w | 2] 2 [SHEAR STRENGTH we w ! 2 | REMARKS
SEPTH DESCRIPTION 512 > [ £ o [o unconmned + FIELD VANE y
gl 217 171§ e Quick TRIAXAL X LB vaNE | WATER CONTENT % o
392.0 | Ground Level - Z lerey _ 1020 30 GR SA 51 C |
] -
Clayey Silt 190 — |
388.0 | Stiff to Hard 1 85 1 51 O
4.0 | Queenston Shale x.,j\ 2 B8 jigomon o
Bedreck Qopf2=-FSS=0ois" ¥ = 0 18 52 3¢
Beverely to Moderat&ly@/?z G EoIkOng3” ¢
Weathered 2@ TN I WY 7 S
S AR Ll p
376.7 s L tead
15.3 | End of Borehole ’
f
|
i
|
|
[ S N
20
1505 % STRAIN AT FAILURE
10




OFf FECE REPORT ON SO EXPLORATION

MINISTRY CF TRANSPORTATION AND COMMUNICATIONS~ONTARIC

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE ~ SOIL MECHANITS SECTION

RECORD OF BOREHOLE N2 2

WP 125-66-05 LOCATION - Co-ords M 15 767 6945 E 831 698 ORIGINATED gy _EJS
oISt 4 Hwy | QEW BORING DATE _ March 1, 1977 COMPILED 8y PIS ,
DATUM Geodetic BOREHOLE TYPE __ Solid Auger & Cope Test CHECKED BY LL__,T
“SOIL PROFILE SAMPLES @ IDYNAMIC CONE PENETRATION LIGQUID LiIMIT Wi =
e e e o S % |RESISTANCE PLOT PLASTIC LIMIT Wp | 8:3
O « | ol 2o 40 do g0 8o I WATER CONTENTw | Z T
ELEV Elw | w | 21 8 [SHEAR STRENGTH W oow oW 2 | REMARKS
5oeTn DESCRIPTION 3 - A | o UNCONFINED + FIELD VANE Y
o —‘2’ .‘ I & ]® QUICK TRIAXIAL X LAB VANE | WATER gomggﬂ o o, ‘
392.5 Ground Level sl Z | ey 1020 GR5A S C
0.0/ Clayey Silt <9 | 300 P
388.5] SEiff ro Hard 18§ = e S
4.0 queenston Shale 7 e B
Bedrock F% I ssoaz"
Beverely to r/"é et o
Moderately weatheredg/sfv’/ T 85 T BT d
é%z 1) ag 50,‘7’,,3" 380 €
377.1 UGl 2 | nal eaden
15.4) End of Borehole
Note: Water Level
not established
i i
L
.
20
1595 % STRAIN AT FAILURE
10




QFFICE REPORT ON SQOIL EXPLORATION

MINISTRY

CF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

wp_ 125-66-05

RECORD OF BOREHOLE

Locarion  Lo-ords M 15 767 7263

E 931 721

Ne 3
ORIGINATED 8Y

BIS

DIST 4 Hwy __ OEW BORING DATE  Mareh 3, 1977 COMPILED BY__ DJIS
DATUM  Geodetic BOREROLE Type  Solid Auger, B casing, BXL core CHECKED BY
501 PROEILE SAMPLES b DYNAMIC CONE PENETRATION LIQUID LIMIT oWy E‘E
- % RESISTANCE PLOT PLASTIC LIMIT W | = &
ol o o 20 40 50 B0 10 WATER CONTENTw | Z 5
ELEv alw | w21 2 [SHEAR STRENGTH W w W, 2= 1 REMARKS
SEFTH DESCRIPTION sz > €] 8 [0 unconeneD + FIELD VANE y
RN & e quick rRiamAl  x (AR vane | WATER CONTENT % o _,
397.6 | Cround Level ¢ £ | ELEV 10 20 %0 GRSASICL
380.0 Clzfayey 8ilt
9.6 | Btiff to Hard 90
3.0 | Queenston Shale %5 i.58 100 J‘O% °
Bedrock /AT S T OT ALY
Severely to Q{},
Hoderately Weathered pist s T3l | 607 CoreBarrel Jamed
S :
%)
7y & | Bxw| 759 380
@/}74 ST BXL 654 Coretiarrel Jammed
0
374.1 751 6| BXL | 907
18.5 | End of Borehole
Note: Water Level
Not Established
|
!
i
|
: | :
5 5 E e
20
1505 % STRAIN AT FANLURE
0




MINISTRY CF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 5011 MECHANICS SECTION

RECORD OF BOREHOLE N2 4
WP 125-66-05 LOCATIOON  Co-ords. N 15 767 565; 1 931 740 ORIGINATED gy PJS
DIsT 4 Hwy __QFW BORING DATE March 2, 1977 COMPILED BY PJS
DATUM __ Geodetic BOREHOLE Type _Solid Auper CHECKED B\’ﬂ
SiL PROFILE A 2 [DYNAMIC CONE PENETRATION LIQUID LIMIT w v
i © SAMPLES = |RESISTANCE PLOT PLASTIC LIMIT wel =35
Ol o ol 3 2040 g0 o b0 | WATER CONTENT—w | Z
ELEV w21 2 [SHEAR STRENGTH we w Wy 2 | REMARKS
5TFm DESCRIPTION Sl E > ?g 3 o unconened + FIELD VANE y
a F17 00 3 ® GQUICK TRIAXIAL  x LABR vanNE | WATER CONTENT % o, \
391.1 | Ground Level & Z ey 10 20 30 GRSA 5LCL
001 Clayey Gilt 390
386.1 | Seiff to Hard S ©
5.07|  Queenston Shale ‘("j/ém YERYiOT A Of et
Bedrock zé/) ¥ SEIITUA"
/\
Severely to Q\é//\ 3 85 | 64
Moderately Weathered DY o | oo by o din380
?\?‘6\“ et b1
376.0 g\% & ST RETY 1
15.1 | End of Borehole
HNote: Water Level
fot Established
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MINISTRY GF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS QFFICE - 5011 MECHANICS SECTION
RECORD OF BOREHOLE N2 5
Wp_125-66-05 _ LocanoN_Co-ords. X 15 767 652; E 931 808 ORIGINATED BY _PJS
DIsT 4 HWY __ QER BORING DATE March 2, 1977, COMPILED BY__pJg
DATUM Geodetic BOREHOLE TYPE S0lid Auger CHECKED BY . LA
SOIL PROFILE SAMPLES @ DYNAMIC CONE PENETRATION LIGUID UIMIT s wy =
------ -{ % |RESISTANCE PlOT PLASTIC LIMIT e | = &
Ol o el I 20 db &b do b0 | WATER CONTENTw | 25
ELEV Elwiw | 2] 8 [SHEAR STRENGTH we w M Z | REMARKS
SEFT DESCRIPTION 12 = €] 8 o unconmnep + FIELD VANE e y i
@l 2| " 1T & e quick TRiAuAL  x LaB vaNg | WATER CONTENT % ”, j
391.7| Ground Level % Z | eLey , 10 20 30 GR SA 51 C!
0.0 350
Clayey Silt 11§51 37 © :
385.7] Stiff to Hard 2oi.88.1 19 °© 0 5 6032
6,0] Queenston Shale L 3 SR.TeRe" O et
Bedrock @(‘/r{ piy ronte' Io]
Severely to s " P R
Moderately Waathered?@% 2 5% 8319 380
& 55 Spoon Bouncing
376.3 kLo L golar °
15.2| End of Dorehole

Note: Water Level

not established

{
L

i i 1

20
15 95 % STRAIN AT FAILURE
10




OFFICE REPORY ON SOiL EXPLCRATION

MINISTRY CF TRAMSPORTATION AND COMMUNICATIONS =~ ONTARIO

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 301, MECHANICS SECTICN

RECORD OF BOREHOLE N2 6

WP 125-66-05 LOCATION __ Co-ords, W 15 767 456; ¥ 931 824 ORIGINATED BY _BJS
DIST___ 4 HWY __ QEH BORING DATE March 3, 1976 COMPILED BY _ PJS
DATUM__ Geodetic : BOREHOLE TYPE _solid Stem Auger. 5. BYL Core CHECKED BY T
SOiL PROFILE SAMPLES it DYNAMIC CONE PENETRATION LIQUID UIMIT Wi %
: 5 RESISTANCE PLOT PLASTIC LIMIT we | b 5
61 o o] = do_ 4o o  do o |WATER CONTENT—.w | 25
ELEY Elwi w21 & [SHEAR STRENGTH Wp w W, 2 | REMARKS
L e
5ERTH DESCRIPTION 212 = £ 8 o unconmned + FIELD VANE y
3 I % o ourck TRIAXIAL % 148 vane | WATER CONTENT % o
350,01 GCround Level v Z lELev 10 20 30 GR SA S €1
0.0 crayey silt
1 ' 88 38 9 3 14 42 41
Stiff to Hard
L 2 88 27
382.0
8.0 | Queenston Shale LT ? S8 153 3
Bedrock b’f;\ 5x ;;r ’.2,5;?" a0 b g -
S " b L.OTenary amnmn
Severely to sTLE AL i 907 Careba§r23 Jammgd
Moderately Weathered 4$: B L1007 Lorebarrel Jammed
S 8 | BXL | 957
372‘0 \‘}‘7\(\ ~ R
18.0 | End of Borehole

Note: Water Level

not Establiched

i
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; ; |

20
1595 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS-ONTARIO
FHGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE » 501l MECHANICS SECTION

RECORD OF BOREHOLE N2 7

WP __ 125-66~05 LOCATION  Co-ords. N 15 767 5493 E 931 906 ORIGINATED &Y PJS
DIST 4 mwy _ QEW BORING DATE _ March 2, 1977 COMPILED BY PJ%‘
DATUM _Gepdetic BOREHOLE TYPE _ Hollow Stem Auger & Cone Test CHELCKED BY é__u__

SOl PROFILE SAMPLES tx DYNAMIC CONE PENETRATION LIQUID LIMIT ey P
% [RESISTANCE Prov PLASTIC LIMIT wp | &= 35
5l o ol = Zo_ 40 o 30 100 }WATER CONTENT—.w | 2.5
ELEV Elw | w | 2] & [SHEAR STRENGTH e W Z | REMARKS
5P DESCRIPTION Hlzi> 1 g 3 |0 UNCONFINED + FIELD VANE y
22N G | ® Quick TRIaxIAL % 1AB vANE | WATER CONTENT % o
340, 9| Ground Level w £ | ELEY , _ . 10 20 30 GRSASICL
0.0lclayey Silt 390 : U M i
Stiff to Hard o D <>
36391 285125 — “ '
7.0 QueenswnkShale a2 AT A ~_!m T R A
Bedroc Gl —te—ss 043" 500
Severely to "gfli‘ = gaead) N Spodn bevnein,
Moderately Weathered W&/ - 1 2o =1 oon bow -
375.9 Sl 6.1 88 Spodn. beotneing

15.0]End of Borehole

| . !

20
15 0-5 % STRAIN AT FAILURE
10

i Ry—




"N'x STANDARD PENETHRATION RESISTANCE ¢
INTO THE SUBSOIL,

i2 INCHES

DYNAMIC PENETRATION RESISTANCE
TO THE END OF DRILL RODS,

ABBREVIATIONS 6 SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

- THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
GDRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES,

i~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 iNCH,
INTO THE SUBSOIL, THE DRIVING ENERGY BEING

60 DEGREE CONE, FITTED

12 INCHES 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENGY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTENCY

VERY SOFT
SOFT

FIRM
STIFF
VERY STIFF
HARD

TERMS TO BE USED
TRACE < 10% ,

VRE]
[ R
o
cav
CAD

¢ LB/SQ.FT DENSENESS IN BLOWS / FT
0~ 250 VERY LOOSE o -4
250 - 500 LOOSE 4 - 10
500 - 1000 COMPACT 10 =~ 30
1000 - 2000 BENSE 30 - 50
2000 - 4000 VERY DENSE > %0
> 4000

N DESCRIBING S0iLS5 -

SOME 10-25% , WITH 25-40% , > 40 % BILTY, SANDY, GRAVELLY, CLAYEY FTC

TYPE OF SAMPLE

5.8 SPLIT SPOON T W THINWALL OPEN
LA WASHED SAMPLE TR THINWALL PISTON
5.7 SLOTTED TUBE SAMPLE 08 QESTERBERG SAMPLE
A S AUGER SAMPLE FS FOIL SAMPLE

cs CHURNK SAMPLE RC ROCK CORE

] SAMPLE ADVANCED HYDRAULICALLY

P.M SANMPLE ADVANCED MANUALLY

SOIL TESTS
UNCONFINED COMPRESSION L.V LABORATORY VANE
UNCONSOLIDATED UNDRAINED TRIAXIAL £V FIELD VANE
CONSOLIDATED 1SOTROPIC UNDRAINED TRIAXIAL ¢ CONSDLIDATION
" . DRAINED " ] SENSITIVITY

" ANISOTROPIC  UNDRAINED "
a " DRAINED "




ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOl PROPERTIES GENERAL,
re UNIT WEIGHT OF SOfL {BuLK DENSITY) . ¢ =3 1A1E
7, UNIT WEIGHT OF BOLID PARTICLES e BASE OF NATURAL LOGARITHMS 2-7(83
T w UNIT WEIGHT OF WATER log,o or Ina NATURAL LOGARITHM OF g
7y YNIT DRY WEIGHT OF SoiL {ORY DENSITY) log,so or log ¢ LOGARITHM OF 0 T0 HASE 10
7' UNIT WEIGHT OF SUBMERGED SOIL t TIME
G SPECIFIC GRAVITY OF SOLID PARTICLES G« - 8 ACCELERATION DUE TO GRAVITY

T \% VOLUME

e vOID RATIO W WEIGHT
n POROSITY M MOMENT
w WATER CONTENT F FACTOR OF SAFETY
S, DEGREE OF SATURATION

Wy LIQUID LiMIT
' Wp PLASTIC LIMIT
tp PLASTICITY INDEX

STRESS AND STRAIN

u- PORE PRESSURE
W SHRINKAGE LiMIT o NORMAL STRESS
W= wp ] o NORMAL EFFECTIVE STRESS { T 1% ALSO USED )
" LIGUIDITY INDEX » :
e T SHEAR STRESS
Wy W [ LINEAR STRAIN
CONSI ¥ INDEX # osinn
‘e ONSISTENCY INDEX > lp e SHEAR STRAIN
Cex  YOID RATIO iN LOOSEST STATE v POISSON'S RATIO { W 1S ALSO USED)
6,,,,‘,, VOID RATIO IN DENSEST STATE E MODULUS OF LINEAR DEFORMATION ( YOUNGS MO US)
| DENSITY INDEX « Emox T € G MODULUS OF SHEAR DEFORMATION
b i € max ™ € min K MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D, 18 ALSO USED 1 COEFFICIENT OF VISCOSITY
h HYDRAULIC NEAD OR POTENTIAL
q RATE OF DISCHARGE EARTH PRESSURE
v VELOCITY OF FLOW
i HYDRAULIC GRADIENT d DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
K COEFFIGIENT OF PERMEABILITY OF PRESSURE
j SEEPAGE FORCE PER UNIT VOLUME B ANGLE OF WALL FRICTION
Ao K DIMENSIONLESS COEFFICIENT TO HE USED WITH VARIOUS
my COEFFICIENT OF VOLUME CHANGE =« (ive) Ao SUFFINES IN EXPRESSIONS REFERRING TO NOAMAL $TRESS
ON WALLS
FRICIENT OF NSCLIDATION
Ev CoE CIE OF CONSOL ° Ko COEFFICIENT OF EARTH PRESSURE AT RESTY
C.  COMPRESSION INDEX » D€ '
Alogy o
t FOUNDATIONS
Ty TiME FACTOR « %;trm { d, DRAINAGE PATH ) e
B3 BREADTH OF FOUNDATION
U DEGREE OF CONSOLIDATION
- . L LENGTH OF FOUNDATION
Ty SHEAR STRENGTH )
) ' D DEPTH OF FOUNDATION BENEATHM GROUND
¢ EFFECTIVE GOHESION
N DIMENSIONLESS COEFFICIENT UBED WITH A SUFFIX APPIYIN.
INTERCEPT IN TERMS OF \
N ) EFFECTIVE STRESS TO SPECIFIC GRAVITY. DEPTH AND COMESION ETC (N THE
¢ EFFECTIVE ANGLE OF ' i ¥ FORMULA FOR BEARING CAPACITY
SHEARING RESISTANCE, Ty« ¢+ 0 tan ¢
OR FRICTION k, MODULUS OF SUBGRADE RFACTION
Uy APPARENT COMESION
IN TERMS OF
¢y APPARENT ANGLE OF TOTAL STRESS SLOPES
SHEARING RESISTANCE, 1 ¢+ o tan ¢ i
' t " by
OR FRICTION H VERTICAL HEIGHT OF SLOPE
P COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
Sy SENSITIVITY

F ANGLE OF SLOPE TO HORIZONTAL




VETRITAND RinrR

C MINISTRY OF TRANSPORYATION AND COMMUNICATIONS, ONTARIG

CONT No A
WP No 125-66-05 \ﬁ

W#’ $E| BBl e b8 % g8 §)<
b H
‘3 Qz ¢; | s N i g/ BURLOAK DRIVE SHEET
\ \ % i% " L/ 6.3 M West of Hwy 25}
o0 § surtoax o8 “o0 '~ )‘ 21 3 ; W12 : BORE HOLE LOCATIONS & SOIL STRATA
s
K45 CONE ’ =3
5 . WG a3 '"5§°"Em i ?E \ b
bR A RS AR S 500 N ®
. 5 I g c ReG T mun GF | JHALTON
. JouEs o ;
l 1wols ook 7 +
i (1] 1 it 2 3 © %
so 5 £ TiGo I 380 2 11 &
s Liocks* JERPS \ 2
o) QUEENSTON SHALE BEDROCK g -~ 7& 2 - TOWN i
SEVERELY TO MODERATELY WEATHERED : PROPOSED ™ 2 s SIYEM%
e k i
370 370 = FOOFINGS 2, 2 ; | suRtOAK | DmvE
T e o -
A A pran 3% 386 GEW z
i oA torvongp To Huy T ’
260 360 9 ROAR URTVL - Yy . OF B BURLINGTO
86 ) /
5 e ‘
ol S ‘,_,.-_ 384 - ; APPLEAY INE
P PRR e i 382 Ey
. S a2 A di
%, | KEY PLAN
’-5 _‘4 ‘3\‘3 E it.“f- -5 L1 ¥ 2 Miles
400 £00 . t
Eg BURLOAK DR ot a! = \ LEGEND
\Ny "' * -
2 ¥ui
190 20 MIAVAVAD: .29 aF m—va i s 390 HOT 448+68.60 € QEW ‘» Bore Hole
% T CUAYEY SIIT, Stiff 1o’ jao|Hard A HOT £9+95.60 § QEW AHEAD L sENCE
At R A Ao A THOT/I00+00.60 ¢ BURLOAX DR gg’i P Oynamic Cone Penetration Test [Cone)
el i g
35 & ér Bore Hole & Cone
380 g 380 ' : 457400
.J.m::c' _l:j - 1b°° ' i 3 N Blows/ft {Std Pen Test 35C1F lbs energyl
QUEENSTON SHALE BEDROCK 48 : !
SEVERELY TO MODERATELY WEATHERED -4 & & COME Blows/ft {60* Cone, 350 Ibs snergy)
370 370 = -~
% Wi of time of investigation Mor 1977
20FT WL Not Esteblished for Bore Holes |
B-B . No 2,3,4,58 ¢ |
350 380 i |
|
] C O - ORDINATES
No |ELEVATION] S EasT
440 440 : 392.0 115787 640 | 931655 |
z 392.5 [I15767694 | 931698 |
_¢_? *6 430 : ; 430 3 3926 (15767726 | 921721
400 400 0 i T 420 2 3911 [ 15767 565 1 931740
# SURLOAK DR GRADE 5 391.7 |15767652 | 93Teoa
¢ 410 s w £10 & 390.0 [ I576F 456 | 937 84
oo MEEONE L 1 p < . 7 390.9 | ISTET 549 | 931908 |
390 TSV 30 Flile! F = 400 |
f of 1L CLAYEY ST 3 w :
t SHEf ro Hard r r — . 190
RS e BRI~ - —— ~— —— peeppegy PAAYEL SUT
ool T TR
%0 - 380 30 GUEENSTON [SHALE BEDROCK 380
7 ' 370
QUEENSTON SHALE BEDROCK e
SEVERELY TO MODERATELY WEATHERED ——
310 aro 360 380
. o R - =350
C _ C JIN ? ? § ? 2 "Ng}—i"
- o = o < the boundories between sod strata hove bees esrablished
380 380 Ho = = Ll arby ot Bore Hols locations. Betwaen Bore Heleir the
SEC}' EG NS Q P ROF i{E B‘i} R i.OAK DR*VE boundores are 4 From geological ience.
SCALE - SCALE
HOR 40 20 O 40 EOFT HOR 40 20 O £0 BOFY
vext i § O o 2057 VERT 20 10 O 20 PRty
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