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Introduction

Soil explorations were carried out by
H.G. Acres & Company Limited to determine the founda-
tion conditions for a bridge to be built to carry
Black's Lane over Highway 401, approximately 2.5
miles west of Rodney, Ontario. The proposed grade
of Highway 401 at the site of the overpassfis
approximately two feet above the present ground sur-
face. The top of the approach embankments of the
overpass will be approximately 20 feet above the
ground surface. The plan of the site is shown on -
Plate I in this report.

The F.E. Johnston Drilling Company Limited
was retained to perform the soil drilling and field

sampling, under the supervision of Mr. J.A. MacLeog



of H.G. Acres & Company Limited. Field work com-
menced on March 29, and was completed on April 8,

1860,

The results of the field and laboratory

work are contained in this report.

Exploratory Work

The exploratory work consisted, in part,
of drilling and sampling four holes, No. 871-1 to
No. 871-4 inclusive. Hole No. 871-1 was drilled to
a depth of 80 feet whereas the other holes were
drilled to depths of about 40 fest. In addition,
four cone penetration test holes, No. 871-5 to No.
871-8 inclusive, were made to determine the charac-
teristics of a 1o-foot thick sand stratum which
covered the entire area. The locations of these
holes are shown on Platé I. |

A Penndrill was used for the drilling.

In the sand stratum, the holes were sup-
ported with 5-inch diameter casing, whereas in the
clay, the holes were left uncased. A 2-inch dia-
meter split-spoon sampler was used at 5-foot inter-
vals to obtain sand samples. Samples of clay were
obtained with the use of 2-inch diameter thin-walled

tubes and in situ vane shear tests were attempted



to measure the natural shear stfengfh“of~the‘clay,~
but it was found that the clay was too stiff to

fa2il by means of the vane apparatus.-

The program of work is given in Appendix A, =

and the results of the drilling are given in the

attached drilling reports, Plates II to IX inclusive. .

Site Conditions and Soil Properties

The site is located in fiat, featureless
country and the general ground surface elevation is
approximately 709 feet. It is highly fertile
agricultural country with féirly eXtensive‘drainage
by means of field tile and ditches. While the drili~
ing work was in progress, there were bonsiderable
amounts of surface water and all the’field drainage
ditches were flowing.

The materials which were encoﬁntered in
the exploratory holes are described ih‘the atﬁached
drilling reports, Plates II to XI inclusive. The
soil stratigraphy, as shown on Plate I, consists of
a 16-foot thick sand stratum which overlies clay at
least 65 feet in thickness.

(2) - Sand - Medium sand to fine grével is
found from the ground surface to an average depth

of 16 feet. The grain size distribution curves of
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three samples taken from hole No.‘87l—i are given on
Plate XV. The average result of the standard pene-
tration tests was 30 blows per foot; the results
varied from 18 to 52 blows per foét. In view of the
fact that the water level in the sand is close to
the ground surface, these results indicate that the
sand exists in a dense state and that its relative
density is greater than 80 per cent. For design
purposes, an angle of shearing resistance equal to
LO degrees (§' = 40 degrees) may be used.

(b} - Clay - The elevation of the surface of
the clay is approximately 691 feet. To a depth of’
65 feet, the clay was found to be extremely uniform
and stiff. The average liquid limit is 31 per cent
and the average plastic limit is 17 péf cent. The
natural water content varies between 17 and 20 per
cent.

The clay was found to be extremely stiff,
as evidenced by the fact that the field vane was un-
able to fail the soil in shear. The natural undrained
shear strength determined from laboratory compression
tests varied from 2,000 psf to 5,200 psf, the average

value being greater than 3,600 psf.
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The results cf the fieid vane tests and
the laboratory tests are summarized in Appendix‘B
and Appendix C, respectively. Theée results are
shown graphically on Plate XVI.

The results of five consolidation tests
are shown on Plates X to XIV, inclusive, and these
results are compared on Plate XVII. The clay is
preconsolidated and relatively incompressible. The
maximum consolidation pressures to whicﬁ the samples
have been naturally subjected are estimated, but
these estimations are subject to considerable,dogbt
as the compressibility curves are quite flat. These
results are plotted on Plate XVI. |

{c) - Ground Water Conditions - The water

level in the sand was found to be approximately two
feet below the ground surface and at the same
general level as the water in the drainage ditches.
It 1is probable that the water level in the sand is
subject to large seasonal fluctuations.

No water pressure measurements were made
in the clay. The pessimistic assumption that the
water pressures in the clay correspond to a ground
water level two feet below the ground surfsasce has,

therefore, been made for the purposes of this report.
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(i) - Sand properties

Angle of shearlng

resistance; @ ...... = L0 degrees"‘
Wet density, § ..... = 135 pef |
Submerged density, 5l= 73 pcf

(ii) - Safety factor; F ..... = 1,80

(iii) - Ground water level at the
ground surface.

(iv) - A horizontal pressure acting
on the bridge abutment corres-
ponding to an earth preszure
coefficient of 0.6.

The results of these calculations have beén'_'
summarized on Plate XVIII where the governing‘Condi;'
tions are shown by the solid lines.

In the case of strip footings app ec1dbly
wider than the depths of sand beneath the footlngs,
stability is governed primarily by the~sbear,strength

of the clay which is approximately 3,000 psf;“using~

a factor of safety equal to 3 against ultimate failure@ e

the net allowable bearing pressure has been calculated
to be 6 kips per square foot. |
The footing width which will be used for
bridge design will probably be of the order of 16 feet.
In this case, the sand will have the primary influence

on the stability of the footings, while the clay will
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have the secondary effect. For simplicity, therefore,
the net allowable bearing pressures for footing widths
greater than the thickness of the sand stratum beneath
the footing, are taken as constant at 7 kips per
square foot, as shown by the full line on Plate XVIII.
Embankment - The stability of the embankment
is dependent upon the shear strength properties of
the sand stratum and the underlying clay. However,
because the thickness of the sand stratum is small
in comparison with the dimensions of the embankment,
its properties have been assumed to be equivalent to
tnose of the clay. This assumption will under-
estimate the stability of the embankment foundation.
The meximum bearing pressure transferred
to the foundation due to the embankment loading is
approximately 2.7 kips per square foot and the
average undrained shear strength of the foundation
clay is greater than 3.0 kips per square foot.
Therefore, the safety factor against ultimate founda-
tion failure due to this embankment loading, is
greater than 5.

(b) - Settlement - The settlement of the bridge

ebutments will be influenced primarily by the approach

embankment loads. Although the stresses transferred to



the foundation soil at the bases of the bridge

footings are much larger than those transferred to
the foundation by the embankment, the areas on
which the bridge loads are applied are small and,
therefore, these stresses will dissipate rapidly
with depth below the footings. To predict the
probable settlement of the bridge fooring; it has
been assumed that these footings will settle the
Same amount as the foundation below the approach

embankments.

The consclidation characteristics of the
clay are shown on Plate XVII, and to estimate the
elastic or immediate settlement of the clay, an
apparent modulus of elasticity of 800 kips per
square fooct was chosen,

The embankment loading wes assumed to be
2 uniform strip leading of 2.7 kips per square foot.
The calculated settlements are s follows:

Sand

Settlement assumed to be ..... < 0.05 feet

Clay

Elastic settlement ........... 0.1 feet
Consolidation settlement...... 0.3 feet

Total ultimate settlement 0.4 - 0.5 feet



The elastic settlement and iost of the

expected settlement in the sond stratum will occur
during the period of constructior of the embankment ,
and the time taken for the settlement to rezch 50
rer cent of the . tal ultimate settlement is esti-

mated to be 20 yesors.

(2) - On the basis of the drilling work done

the site, the general soil profile consists of
a 16-foot vthick sand stratum overlying clay til1l of
undetermined :hickness. The water level in the sand
was found approximately two feet below therground‘
surface. This water pressure does not necessarily
reflect the water pressures in the underlying clay.

(b} - The results cf the standard penetration
tests in the sand indicate that it exists.-in @ denss
condition, and for design purposes an angle of
shearing resistance, @', equal to 40 degrees can be
used,

{c) - The :lay underlying the sand is very
stiff and relatively incompressible. Its properties

are summarized on Plates XVI and XVIT.



(d) - The 20-foot high embankment appfoaching
the bridge can be safely supported by the foundation
soils. The maximum ultimate settlement of tho'em~
bankment foundation which can be expected is 0.4 -
0.5 feet.

(e} Net allowable bearing pressures ranging
from 5 to 7 kips per square foot cen be used for the
design of bridge footings. The relationships between
width and depth of footing and net allocwable béoring

pressure 1s given on Plate XVIIT.

Recommendations

In view of the fact that the fodﬁdation
soil consists of dense sand and stiff clay to a
total depth greater than 100 feet, it is récommended
that the bridge be supported on spread footings.

Net bearing pressures from 5 to 7 kips per square
foot are permissible, depending upon the size and
depth of the footing.

The soil in which the excavations for the
bridge footings will be made, is pervious sand. It
is, therefore, recommended that construction of the
footings be dene in the summer or early autumn, when
the water level in the sand is likely to be below the

bottom of the required excavations.



7 HeGs Ataes &

 APPENDIX A

,Programrof'WQrk‘;”

March 2G, 1960

Penndrill arrived on site and
commenced hole No. 871-1.

April 4, 1960 - Hole No. 871-1 was completed to
a depth of 80 feet. Cone pene-
tration test hole No. 871-5 was
completed.

April 5, 1960
April 6, 1960

i

Hole No. 871-2 was commenced.

§

Hole No. 871-2 was completed to
a depth of 40 feet. Cone pene-
tration test hole No. 871-& was
completed.

April 7, 1960

1

Hole No. 871-3 was completed to
2 depth of 40 feet. Cone pene-
tration test holes No. 871-7 and
871~-8 were completed.

April 8, 1960

Hole No. 871-4 was completed to
a depth of LO feet.

Summary of Time

Total  Total
Ne. of Length -~ Time

Work Type Holes Peet Hours
Soil Drilling I 200 39

Cone Penetration Tests I8 104 7-1/2




Summary~of‘1aboratofy Tést‘ResuLtéf'

Ltastic Su

Su,

Water  Liquid PL' bl n - fi e
Hole ©Sample Elevation Content Limit imit ; Sl
No.  No.  Feet % . % Pt % Psf St
871-1 L 688 19.6 - - 1,960 15 <
683 15.5 22.0 12.1 - - -
8 668 17.7 30.4 16.7 5,045 20 -
11 64,8 19.1 30.9 16.6 2,525 19 1,358
13 628 17.2 30.5 15.8 3,870 20 2,195
871-2 5 683 18.5 30.4 16.0 2,640 20 = -
7 668 18.2 30.2 14,9 4,575 20 -
871-3 5 684 18.0 30.5 16.1 5,195 16 -
7 665 18.5 33.4. 17.3. 3,675 20 -
8714 & 689 18.2. - - 3,795 16 -
5 669 17.3. 30.9 17 -

17.1 5,300

ep - Failure Strain

Sun - Natural undrained
shear strength

Su

St

T

- Remoulded undrained
shear strength

- Sensitivity




:aradatlon
.from Holeﬁ

Plate  'XVI‘ e,,bummary of Dr1111ng‘and Test
o : V Compar1so of All Tests § ’
‘Plate ‘XVII‘>;‘ Consol1dat1on Test = Compa 1Son of ?‘[1~”
b G All Tests f ' : , e

Plate XVIIT - Net Allowabla Boc;' Pres:
- Brldge Abutment Fo ings



H G ACRES & COMPANY LIMITED — CO!\SUL NG "NG!NEERS
- NIAGARA FALLS, CANADA
cu DRILL!NG REPO\R'T"

a cueny . Department of Highways of Ontario JOBNo. 871
project Ilighway 401, Black's Lane Underpass = (WP-94-59) Hoie No. £71- l _______
SITE Township of Aldborough Between Lots Nos. 2 and 3gueer no. 1 o;,;-?

Onteario ‘
CONTRACTOR: ‘.F...g_q_,.s}_@hns}tdo.n, Drilling srartep . 8:00 A m. March. .29 1960
...... vompany Limited =~ 7 oisuep  2:00 5 om April & 19 B0
METHOD soiL v t=i11 L-TInch Auger CASING DIAM.
oF
DRILLING: ROV . CORE DIAM.
LOCATION:  XANMIDE C’"alﬂa?a 503+L6  ELEVATIONS: DATUM G.S8.C,
DEPARTURE = L& Ft Left DRILL PLATFORM T
BEARING . GROUND SURFACE . 708.2
NmiaLDIP 90 Degrees. ROCK SURFACE L=
OTHER DIPS BOTTOM OF HOLE  628.2
WATER TABLE . 765.6
DESCRIPTION: COLOUR, CONSISTENCY, STRUC. S AMPLE PENE}EAT‘{ON R
DEPTH SOIL TYPE " TURE, WATER CONTENT, PLASTICITY, COM. TesT P
PACTNESS, WATER LOSS OR GAIN, ETC, NG TTYPE * SIZE GEPTH zerp [ Rlows
__|inches| Feet [Inch L
0.0 |¥edium Yet, medium dense A lALY 2 5.0
Sand . 5.5 2
1500 5
] 6.5 18 | 13
2 A Q Z2 10.0
W3 T 1T 7§
11.0 6
11.5 |18 20
15.3 Clay Grev firm, very stiff 3 TA.G 2 15.0 ,
Till |and tenacious, with 15.5 5
scattered pehbles. 16.0 X0
16,5 118 16
i
& 1B.Gl 2 2C.0 ‘
C.5 &
21,0 15
- 21.5 110 | 13
5 (8.0 71750
i 25.5 5
25.0 3
25,5 11& 18
SAMPLING METHOD SHIPPING CONTAINER
A~ SPUIT TUBE £ -~ AUGER N - INSERT R — CLOTH BAG
a B~ THIN WALL TURE ¥ o WASH Q- TUBE 5 - PLIGFLLAY BAG
C — PISTON SAMPLER P — WATER COMTEMN: ™ N I — DISCARDED
D — CORE BARREL @ —~ GLASS JAR
INSPECTOR J. Macleod é/ ;:g a 5
O APPROVED
LOGGED BY do Macleod
DATE May, 1960
?&.{%u; I3 Ao

BT S e e



H G ACRES & COMPANY L!MITED — CO’NSULT!NG \CNG!NEERS. i
S NIAGARA FALLS, CANADA L

DRILLING REPORT
CLIENT Department of Highways of (ntario
PROJECT Hig ’q,\;ry :{Lgl, Black's Lane Underna S (ﬁ;P—QL;-S‘}) HOLE No. R7}.-1

SITE Twp of Aldborc:ugh Retween Lots 2 and 3, Cnterio

DESCRIPTION. COLOUR, CONSISTENCY, STRUC.

SAMPLE PENEIRATION
DEPTH SOt IYPE TURE, WATER COMTENT, PLASTICITY, COM- CTESTLD W

PACTMESS, WATER LOSS OR GAIN, E1C. T g

- 7 NO. ITYPE SiZE DEPTH | pErg Blowyg

30, 11
31.0 .19
25

— . inch | Feet Inch
16,31 Clay Continued o AQL 2 30.0
Till

O
WD
n

1]
A
o
,
Tt

Ak
|
9.._[
O

o

b -

[ ,
MDD O MO
i ;-,‘ :

.

»

.12
18
25

,
i
i
¢
{
|
{
[
!
}
1
i
i
hoa b s had
KO~ O‘\E‘m by,
o

N ) 8 B.OL 2 | L0. i ;
e S LG, A3 jo
. S Lo — N A L1, 18 2L

{

P

»
\ C’ Lt i

11 4
180 24

|

i

i

i
ol o
waNeN $18 3

i
|
|
|

|
I
|
|
|
|
i
|
|
|
-
)
.
-
N
\IY
]
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S
.
.
Y
Yot
7

E

|

L

s 1
]

‘....

o

i
Hhad
Y

|

!

;

1

!
Lt A
%) et
NN
AN
ol
e
1§V}
¥

e 3 ] ~ R 11 IB.U 2 5G.0 i
] . 1o e o cl.5, i
i A1 0 !
- 4 4 - - - doa e
- - , - R . N 4 ;\"‘195 18‘
i L B} B} . , . H i
[ 12 B 2.1 7C.00 L
; T '
S N - S el ‘:{-.vlﬁ-,.,,., q lli' o
. ‘ 3} R i 71.0 ] 21 o
; ] . S 71.5 25
#° .00 TE 13 [B.C] 2 .07 =
, = s ‘ g
; Note: ; =1.00 L R7
H h H 3
<1.5 b

i

: e & fall )

i »ﬂ,reun ‘red to.advance
¥

. e L tre ssmnler to depth
| indicated.




ML G ACRES,;&" COMPANY UM?TED e CONSULTING ENGGNEERS ‘
 NIAGARA FALLS, CANADA S
DRILLING ‘RE‘POR'T
; ' cuent  bepartment of Highways of Untario . . ..JOBNo 871
: prosect fighway 401, Black's Lane Y,Und,eé*nass {¥7-94=-5%) HOLE No. £71-2
SITE -Twp_ of Aldborough Between Lots 2 and 3 , Untaric SHEET No. 1 ©OF 2
CONTRACTOR: ,__F.a43‘9.-,‘.A,J.Qhﬂ;.t@ﬁ...Drl..l..‘..mg STARTED . 8:00 4 April 6 45 66
L%Xﬁ.l..t.ed ......... FINISHED 12:00 A M Cdpril 6 1e BU. .
FAETHOD soiL 31l 4-Inch Auger . CASING Diam. :
OF e
DRILLING: ROCK . .. CORE- DIAM.
LOCATION:  xxuvuck  Chainage 503+01 ELEVATIONS: DATUM G.8.C.
DEPARTURE 50 Feet Left DRILL PLATFORM o
BEARING T GROUND 3URFACE = 7GR.0
INmALDIP - 30 Dezrees ROCK SURFACE =
OTHER DIPS BOTTOM OF HOLE  688.,0
, WATER TABLE o 70RL5
DESCRIPTION: COLDUR, COMSISTENCY, STRUC. SAMPLE PENETRATION
DEPTH o TYPE TURE, WATER CONTENT, PLASTICITY, COM. TESLE
PACTNESS, WATER LOSS OR GAIN, ETC. [NV, pov Szt DEPTH rero Lo Yows®
, Inch [Fest Inch '
.0 {Gravel Medium ss and and Tine 1 4.9 2 5.0 Lo
and gravel. Wet, sravel 5.5 14
‘ Send _ hard and rounded, 1 6.0 23
. ‘ mediun to dense. 5.5 35 |
2 Al 2 1G.0 Ry B
1C.5 12
. 11.¢ B 13
11.5 20
15.0 ¥edium det, medium ﬁ&nger 3 1AL 2 15.4 . o
Sand 15.5 IR N
. 16.0 11
156.5 19
156.5 (Clay Grey, firm,very atif f‘,w L B.G 2 20.C 1 7 i
Ti11 tenacicus with scattere ‘ _ 2U.5 7
R perrles, ) 21,0 13
e - o Jei.5 b b 19
I 15 B.C 2_.25.C N
, 25,5 7
o i N B 2.0 1 1 16
B B L 126.5 23 |
SAMPLING METHOD SHIPPING CONTAINER
* A — SPLIYT TUBE £ - AUGER N - INSERT R ~ CLOTH BAG
’ B — THIN WALL TUBE F o WASH O ~ TUBE 5 ~ PLIOFILM BAG
C — PISTOM SAMPLER P — WATER CONTENT TiIN Z ~ DISCARDED
D - CORE BARREL Q - GLASS AR
inspEcTOR . J, MecLeo2d ’0 ./ /g g} ?:)
. . o APPROVED ' 2 AL PT N ¢y
1woGGEd 8y . J. Macleod -
DATE *L‘iy, 1900
p¥ Foth 2 TTT




CLIENT

PROJECT

SITE

Department of Highways of
High=ay 401, Black's Lane

Twp of Aldborcugh Between

. NIAGARA FALLS, CANADA |
" DRILLING REPORT

Ontario ‘ joENA“[871~7'ii‘
Underpass (WP=94-59) poie no. 871“2f1;‘f,

Lots 2 and 3, Ontario speer no. 2 OF 2

DEPTH

SOIL TYPE

DESCRIPTION: COLOUR, CONSISTENCY, STRUC- !
TURE, WATER CONTENT, PLASTICQUTY, COM.
PACTNESS, WATER {0OSS OR GAIN, ETC.

T

PENETRATION.
TESTIL

SAMPLE

NO

IYPE

SIZE

RETD

Inch

DEPTH
Yoot

Inch

Blows |

(@]
Jrod

Continued

N

=31y

podo b

1B.G

~

4

30.0

130.5

31.0

31,5

End of hole

40.0

4G5

41.0

= S o

Note:

*Penetration Test: . o o

8 This is the number of | . I DU ORI T At o
) Pliws of a 140-1b o S R R
L weight falling 30 inched b
o (. reduired to advance the| T T T
o \_sampler to depth indi- | ] b
B _ cated,
[ S e e et v <t
i
) n i

o - e ‘: - }( i
— ) L I -

- - e - r 1 4
PO G i




DEPARTURE
BEARING .
INITIALDIP
OTHER-DIP

SO TYRE

Gravel

and

__8ané

0P Medium

L .

Sasnd

1i15.5 [Clav \Grey, firm, vervy stiff
' : Till land tenacious with :

scattered nebtibles.

L1.5 |

SAMPLING: METHOD
A SPUT TUBES E — AUGER
CB - THIN WAL TUBE " F oo WASH:
G PISTON ‘SAMPLER
D CORE BARREL

50,0 S End ©of hole

SHIPRING €
ML ANSERT
O TUBE &

B CUOTR BaG

! inspecTor - d . MacLeos

1ocGep BY . J. Macleod




SlTE

‘ "cuém’f

PROJECT

, CONTRACTOR

METHOD
. OF
DRILLING:

‘LOCATION:

Townahﬁn Or

F;E.

AlﬁbanU”b Retw

To“nst@n ﬁr:;la

SOu 9enndr3¢l &-; 

AATIXUDES Cnazna,:;e ‘303’*1&6 ELEVATIONS DATUM .
“DEPARTURE ~ :

BEARING

~INITIAL DIP e g
OTHERDIPS ... ... ...

50 P nght

~ GROUND SURFACE
 ROCK SURFACE -
: {B@TTOM OF HOLE :

: ~WATER TABLE

BEPTH

- SOIL TYPE

DESCRIPTION: tOLOUR (CONSISTENCY, STRUC.
TURE, NWATER CONTENY PLASTICITY., COM-

PAC'I’NESS WATEI 1Oss; OR GAIN, ETC ;

TNOY

SATYPE *

Medium

‘»Aet medlum

@ense

el

€31

send

oo

Fine

N

1.5

sand

b

fjd

Clay

Grey, firm,

i
2

till

“tenacious w

ith scaf-

Very JtlfJ. 5 3 o

i

fk
[

_tered

ue thles.

ey '

«;18  

T 18 e

o

.

.-

O O[O Oy G O IO |

.

[

e L L N s Ao o R0 A3 I ot

b OO

-+

SAMPLING METHOD
# A~ SPUIT TUBE

B — THIN WALL TUBE

C — PiSTON. SAMPLER
D -~CORE. BARREL

¢~ AUGER
F o WASH

SHIPPING COMTAINER

Wi INSERT
o TUBE

P WATER'

CONTENT TAN .

Q= GLASS JAR :

CIRUE CLOTH 8AG
S8 S PLIOFIHM BAG:Y
2= DISCARDED

INSPECTOR

LOGGED BY .

o Hacleod ol ',‘ o

cMeeleod o

APPRoon-’1<Q~t 77 .

.. DATE
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CLIENT

proJecT Highway 401, Black's

DRH..L&NG

ACRES;&&COMPANY L MH’ED - CONSULT%NG ENG%NEERS
©  NIAGARA FALLS, CANADA

REPORT

~Lane Underpass (WP~94-59) .

871
HOLE No. 871~5

- JOB No.

SITE Township of Aldborough between Lots 2 and 3y . . SHEET No. 1 OF1
Ontario )
CONTRACTOR: F.LE.. Johnston. Drilling . STARTED 2:00 P. M CApril 4 . 1960 ..
w*xpany Limited FINISHED 5:00. P, m. LApril Lo 1960 .
METHOD soit D.H.U.Cone Penetration Test CASING DIAM.
OF , I e
DRILLING: ROCK CORE DIAM.
LOCATION:  wsmmme Chainage 503 ﬂsé “ELEVATIONS: DATUM G.5.C,
: DEPARTURE 53 Feet left DRILL PLATFORM
BEARING GROUND SURFACE 708.2 .
iINITIAL DIP 90 Degrees. ROCK SURFACE o
OTHER DIPS BOTTOM OF HOLE  582.,2
WATER TABLE 705.6
DESCRIPTION, COLOUR, CONSISTENCY, STRUC. SAMPLE PENETRATION
DEPTH SCiL TYPE T TURE, WATER CONTENT, PLASTICITY, COM- TEST ¢
) PACTNESS, WATER 1035 OR GAIN, ETC. NO. TYFE ¥ SIZE DEPTH RET'D BlDVJS
0.0 |Sand Note: “"7 ST 1 2
~ LU.H.O. Penetration tesh: 2 i 2
. - 3 3
N o A 15
‘ 5 25
#xThis is the nugber 6 38
e of biows of a 140- 7 39
pound weight falling 8 L1
30 1nc“es reguired 9 _ 52
s to advance the cone 10 | 54
one foot, 11 58
I - } 12 76
S S 13 88
- ; 14 30
R 15 83
. L S 16 41
16.3 1 Clay till 17 33
S N 18 76
o ) . 19 74
b _ - 20 75
o 1 91
N B B _ 22 103
I 23 ils
S o 24 123
R . 25 145
% SAMPLING METHOD SHIPPING CONTAINER
: * A — SPLIT TUBE £ — AUGER N o INSERT R — CLOTH BAG
! B — THIN WALL TUBE F o~ WASH O —~ TUBE S — PUOFILM BAG
C — PISTON SAMPLER P — WATER CONTENT TIN Z -~ DISCARDED
O - COF: BARREL Q — GLASS JAR
INSPECTOR J. MacLeod. A) /v/ ﬁ‘_&& g;
o . APPROVED  #W g JN 4  JF dm FTA A Fin Skt
LOGGED BY J. MacLeod.
DATE Mgy, 1960
Plﬂ e VI

L RORMING B A




" H. G. ACRES & COMPANY LIMITED — CONSULTING
NIAGARA FALLS, CANADA =

DRILLING REPORT

ENGINEERS

SITE Township of Aldborougn between Luts 2 and 3, .. SHEET No. 1 oF. 1
Cntario
CONTRACTOR: £+E. dJohnston Drilling . startep 1:00 P .m. April 6 . 1960
Company Limited . riisHeD 2:30 P .m o April 6 1960
METHOD so. D.H.O. Cone Penetration Testcasing piam. . .
OF T
DRILLING: ROCK . CORE DIAM.
LOCATION:  IAWWDE (Chainags. 503+01 ELEVATIONS: DATUM G.5.C.
DEPARTURE 55 Feel left . DRILL PLATFORM
BEARING . ... GROUND SURFACE .. 708,.C ... . . .
iNTIAL DIP 90 Degrees ROCK SURFACE
OTHER DIPS BOTTOM OF HOLE  681.0
WATER TABLE 705.5 . . .
DESCRIPTION: COLOUR, CONSISTENCY, STRUC. SAMPLE ’ENE::;,HON
DEPTH SCHL TYRE TURE, WATER COMTENT, FLASTICITY, COM- = ;
PACTNESS, WATER LOSS OR GAIN, ETC. NO. TYPE ¥ SIZE DEFTH RETD Blows:‘,:
G 1Sand and [Rote: . Faet
gravel U.H.J. Penetration test L 2
2 ~ 2
—_— 3 5
i 7
*This is the pumber of & 12
blows of a 140-pound 4 7 R
weight falling 30 inche 7 37
required to advance 2 35
the cone one foot,. g 38
- 10 45
N o 11 50
- 12 46
13 68
ih ~3
15 51
16,5 [Clay ¢ill 16 29
1 35
o 18 L5
_ 19 53
20 62
- 21 88
22 .11
23 Q8
24 100
4 25 115
T 26 125
27 132

SAMPLING METHOD
T A - SPLIT TUBE

8 ~ THIN WALL TUBE

C — PISTON SAMPLER

O — CORE BARREL

SHIPPING COMNTAINER

N — INSERT

O — TUBE

P — WATER CONTENT TIN
Q ~ GLASS JAR

E — AUGER
F— WASH

R - CLQOTH BAG
S — PLIOFILM BAG
2 - DISCARDED

INSPECTOR Jo MacLeod . . AQ’
..... APPROVED . AUt food o

LOGGED BY Jde Macleod .
. . DATE

May, 1960
_Plate VII




"COMPANY LIMITED — CONSU
NIAGARA FAL}.S, CANADA

DRILLING REPORT

LTING ENGINEERS

cuent . Department of Highways of Ontario . ..JOB No. 871 ..
prosecT . Highway 401, Black's Lane Underpass (WP=3L-59). HAE No. 871-7.
SITE .Township of Aldborough between Lots 2 and 3 sy SHEET No. 1 oFl
- Ontario
CONTRACTOR: ‘Ffz_ﬁ..-..\sisz’hn.s.a‘t’.qn.Ai}.ri‘lli.ng. starteD 11:00 3 m.  April 7 19 60
~..Compagy Limited . . rFNisHep  1:00 P o JApril 7.0 19 .60
METHOD soit D-H.0. Cone Penetration Test CASING DIAM. R )
OF L E T ey
DRILLING: ROGCK . CORE DIAM.
LOCATION:  TRRRA%E Chainage 503401 ELEVATIONS: DATUM G.S.C.
DEPARTURE 50 Feet ri ¢ DRILL PLATFORM O
BEARING . GROUND SURFACE  708.5 = -
INTIAL DIP G0 Degrees . . ROCK SURFACE C68l.5 .
OTHER DIPS , _ BOTTOM OF HOLE .. . .
WATER TABLE 706.5
: DESCRIPTION, COLOUR, CONSISTENSY, STRUC- SamPLE PENETRATION. |
DEPTH SO TYPE TURE, WATER CONTENT, PLASTICITY, COM- o TEST
PAGTNESS, WATER 10SS OR GAIN, ETC. NO. ITYPE® SIZE DEPTH RET D BlOWS’;‘ i
G | Sand and [Note: Feet
gravel _ _ b.H.U. Penetration test: i 2
2 2.
3 3
I &
5 13
*This is the nuwmber of 6 15
B blows of a 140-pound 7 18
weight falling 30 inches 8 24
required to advance the 9 26
¢cone one foot, 10 28
11 37
12 51
i3 71
14 66
. 15 62
16.5 Clay €111 14 31
. 17 29:
- ig Ly
i9 LG
20 82
_ 2l 90 .
T 22 92
<3 LGl
. 24 112
I ] 25 120
ISR 26 L ALO
27 T3s0
SAMPLING METHOD SHIPPING CONTAINER i
F & - SPLIT TUBE E — AUGER N — IMSERT ? — CLOTH BAG
B — THIN WALL TUSE F o WASH Q -~ TUBE § —~ FLIOFILM BAG
T — PiSTON SAMPLER P — WATER CONTENT TiM Z — DISCARDTD
O — JORE BARREL Q3 — GLASY JAR

LOGGED 8Y Jd. Macleod

DATE ey, 1960

INSPECTOR Je Macheod . ﬁi/ Q‘ Z} ; ﬁ;
. o o ARPPROVED . A AT 1 S b P e JLEE

Plate Wiip -




" H. G. ACRES & COMPANY LIMITED CONSULTING ENGINEERS
- ‘ T NIAGARA FALLS, CANADA '

DRILLING REPORTY

cuent Department. of Highways.of Ontario .. .. 108 Ne. 871
PROJECT ”HighwayhQQL,WBlack?smLanemUnderpass.{WP-9A~59}““HQUENo.,u871r8“‘
SITE Township or Aldborough between Lots 2.and 3,  sHEET No. 1 oF 1
o Cntario
CONTRACTOR: #+B. Johnston Drilling  srarten 2200 Am.  April 7 1960 :
- Company Limited .. FiNisHED 41:00 Am. . April 7 1080 | -
METHOD soit D.H.0. Cone Penetration Test casing DIamv.
OF . S .
DRILLING: ROCK N coveo.... COREDIAM,
LOCATION:  wmaswdE  Chainage 5023-+L6ELEVATIONS: DATUM GeseCo
DEPARTURE 55 Feet right DRILL PLATFORM L
BEARING . GROUND SURFACE . 708.5
INmALDiP G0 Degrees . ROCK SURFACF e
OTHER DIPS o BOTTOM OF HOLE . 683.5
WATER TABLE 706.5
DESCRIPTION: COLCUR, CONSISTENCY, STRUC. SAAPLE PENETRATION
DEPTH SOiL TYPE " TURE, WATER CONTENT, PLASTICITY, COM. TEST
PACTMESS, WATER OS5 OR GAIN, ETC. NO. TYPE ¥ SIZE DEPTH RET'DY Blcwsx,‘:
C.0 send  Hote: Feet
B - JeHal, Penetration test: 1 1
_ . 2 1
R . N 3 2
§ 4 17
5 26
- 6 | 36
] . *This is the number of 7 38
blows of a 140-pound 8 L2
R weight falling 30 9 50
inches recuired to 1e 53
B L advance the cone one 11 56
mn o foot. L 12 78
13 91
A R i ; 1L a0
T S 15 39 |
16,0 _Clay tili | 16 31
_ — ' 52
I rs 78
. 1S L &8
20 b6
. _ 21 S0
P - 22 101
N B 23 112
——— T 2k 126
N B _ _ 25 142
; |
SAMPLING METHOD SHIPPING CONTAINER
A — SPLIT TURE E - AUGER N~ [NSERT R~ CLOTH BAG
B~ THIN WALL TUBE F— WASH QO — TUBE S — PLICFILM BAG
C - PISTON SAMPLER P — WATER CONTENT TiN 2 — DISCARDED
D — CORE BARREL Q@ — GLASS JAR
3 < gf’ X 3 . . . P . g !
INSPECTOR J .jldcz’lecd. . . L . APPROVED ﬂ’ 4/: .ﬁ*' i mﬁ(@’ .
LOGGED BY J. MacLeod o
,,,,, . Dpam _ May, 1960

_Plate IX




T 2 o
! ' 2 I B
% : o
Q.86 b—+ -—» -¢-_.:.--+ f—4§x, +. : - :
0.52 R el + f Sttt SRS e o L
A , T f,,,,q‘_ e b e e e pa— &’ Pc e + S + - + i ne _(.A;_ﬂ
0.48
o
o
% 0.44
84
=
o
>
0.-40
0.36
—_— - R - R e TR G Y b «—-4--»‘;-4-» 1-4.«-;- B . LT S epape ey
0.32¢ e e e e e e e . e SR S .
— - o e A e e i R - *4. ‘,,‘i.f»f,_s 4
- ¥
0-28 . et ; . " ,
o) 02 03 05 OF 0 20 30 50 70 10 2C 30 50 70 100
PRESSURE , TSF
QVERBURDEN PRESSURE — Po = }.O TSF NATURAL WATER CONTENT = 16- 61 %,
CONSOLIDATION PRESSURE—~ R = .5 TSF LOADING INTERVAL - 25 MIN.
SAMPLE No B71 -BO - 7 TEST DATE APRIL 27,1980
TEST Ne 871 - 9 - 2 TESTED 8Y R.G. & 4.8B.
H G ACRES & COMPANY LIMITED CONSOLIDATION TEST
CONSULTING ENGINEERS
NIAGARA Fa.L8 CAMNADA
= A WOLE No 8 71-1  SAMPLE ELEV 683"
DEPARTMENT OF HIGHWAYS OF ONTARIO APPROVED DATE MAY ', I960
4:) /3/ /{ C; 3 JOB No BT
HWY. 401, BLACK'S LANE UNDERPASS (WP-94.59) [/U ! /J 1 Fhchstiets | -
' HG ACRES 6 COMPANY LTD _ PLATE- X
: R O PR EEi e R R Y e R




0.56

.52

0.48

R e o e e = i N

FIE
.- ;...Ag, EEY 4.,.“4__‘,..,._ :
i

P : Dol
B R S e e B e

= % 1
- . e
S 0.44 —~ - -
@ | BE
! o
o b e ]
o . =
0-40 ST SR S
eSS S0 S O SO OO B B SO
O0.38 b w3 e b4 + ,H;.».Ah - PR - A pepd %.*M‘,«.;-
0.32F— - ;w e e s e b - - P . ~€b-—,»-—+~ . s Bt s e S SR A
- ‘ — . bt ;
| Lo
. b i
o b ' | H
028 - : A C
ol a2 03 0s 07 0 20 30 50 70 10 20 30 50 70100
PRESSURE , T SF
OVERBURDEN PRESSURE — P, = 1.5 TSF NATURAL WATER CONTENT = 17-75 O
CONSOLIDATION PRESSURE - PR = 2.3 TSF LOADING INTERVAL - 25 MIN,
SAMPLE No g8 7i-80-3 TEST DATE APRIL 27,1860
TEST No 8719 -4 TESTED BY R.6.8& J.8.
H G ACRES & COMPANY LIMITED CONSQOLIDATION TEST
CONSULTING ENGINEERS
NIiAGARA FALLS CANADA
: HOLE No 8 71 - | SaMPLE ELEV. 6 6 8'
DEPARTMENT OF HIGHWAYS OF ONTARIO APPROVED DATE - "MAY , 1980
A/ﬂ 2{" \ JOB No 871
HWY. 40!, BLACK'S LANE UNDERPASS (WP-84.-589) |7V :V/_',». _.3-3@__.‘“ PLATE-XI |
‘ HG ACRES B COMPANY LTD £2V -

SKEBTLL




. P
B s ST st S O SO SR

i

C_) i
- - L RO TR S
o 0.44 e B
2 4
=
o
>
0.40
0.36 - - bme 2 b Ly ".--—-;—4.._‘-—~—-m w_..;.— 1 § -+ - .‘,‘1.4_.*4 ;.VMW
b ; !
L : ‘ ,
e e d ¢*_V NS SRR S ‘._;. PR -
0.32F  + g v e et e b S ST T N DI e S e
i A + 1
coo b ‘ ! P o
i 2 BEEERRIINE
0-28 N BN S B S S SR v
oY 02 ©3 05 07 10 20 3 50 10 1D 20 30 50 707 #0007
. PRESSURE , TSF
OVERBURDEN PRESSURE — P,z 2.2 TSF NATURAL WATER CONTENT = 18. 7 7 9
CONSOLIDATION PRESSURE — R = 3.0 TSF LOADING INTERVAL - 25 MIN.
 SAMPLE No 8§ 71 -BO- © TEST DATE APRIL 27,1960
TEST Mo B8T71- 9 = 3 TESYED BY R, 6. & J.8B.
H G ACRES 8 COMPANY LIMITED CONSOLIDATION TEST
CONSULTING ENGINEERS
MIAGARA FALLS CANADA ) .
HOLE No. 8 7 = SAMPLE ELEV 648
DEPARTMENT OF HIGHWAYS OF ONTARIO APPROVED DATE  MAY , 1980
/ﬁ/// /i’ ﬁé } JOB No B 71
HWY. 401, BLACK'S LANE UNDERPASS (WP-94-89) |V /¥ « h st by |——, = =
' HG ACRES a comeany trp. | PLATE-XIT




o
3 0.¢4
o
o
O
>
0-40
0.36
0.32
0-28
oY)
PRESSURE , TSF
OVERBURDEN PRESSURE — B = 2.9 TSF NATURAL WATER CONTENT |7 -03 9
CONSOLIDATION PRESSURE -~ R = 2.9 TSF LOADING INTERVAL -~ 25 MIN.
SAMPLE No B7! -B0O- 9 TEST DATE APRIL 27,1960
TEST Mo 871~ 98 - 4 TESTED BY R. 6. & J4. B.
H. G. ACRES 8 COMPANY LIMITED CONSOLIDATICN TEST
CONSULTING ENGINEERS
MIAGARA FALLE CAMADA
HOLE No. 8 7§ -1 SAMPLE ELEV & 2.8°
DEPARTMENT OF HIGHWAYS OF ONTARIO APPROVED DATE. MAY ;1860

J0B No. 8T

/57
HWY. 401, BLACK'S LANE UNDERPASS (WP-94.59) .v_@’ié’{ 4/&0/

— e s o, 0

HG ACRES BCOMPANY LTD

PLATE-XTIT o
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| ‘,,»,,_7/”“.,_.._..__.»

1
B
i

0.28 : L ; !
Ql oz 03 05 07 10 20 3¢ 50 70 10 20 30 50 70 100
PRESSURE , TSF
OVERBURDEN PRESSURE = FRy= {.5 TSF NATURAL WATER CONTENT= 17 .16 %
CONSOLIDATION PRESSURE -~ R =4.0 TSF LOADING INTERVAL - 25 MIN.
SAMPLE No.8TI - BO - 20 TEST DATE APRIL 28,1960
TEST Ne. B8T71-9 - 5 TESTED BY J.B. & R.S5.
H. G. ACRES & COMPANY LIMITED CONSOLIDATION TEST

COMSULTING ENGINEERS
MIAGARA FALLS CAMADA

DEPARTMENT OF HIGHWAYS OF ONTARI

HOLE No. 871 -4 SAMPLE ELEV. 669"

HWY. 401 , BLACK'S LANE UNDERPASS {(WP-94-

0 APPROVED "DATE. MAY , 1960 |
N iF 7 W2 > JOB No. BT ‘

59) fé’i{{f ».}.,_;..,;;.f.}aeﬁ-_; :

~_F Wo AcCRES B CoMPANY LTD.
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G

S & COMPANY LIMITED

CONSULTING ENGIN

©

1. G. ACRI

'NIAGARA FALLS, CANADA

GRAIN SIZE DISTRIBUTION |

DATE  MAY 1960 |

8711

HIOLE NG,

RAIN SIZE IN-MILLIMETERS

REMARKS:

GR&DAT!ON OF TYRICAL SAND SAMPLES - FROM HOLE. No. 87i-1




o WATER CONTENT % UNDRAINTD ‘SHEAR STRENGTH - KIPS PER 86.FT,  PRECONSOL IDATION S
BOIL DESCRIPTION AND L R e : . i : : :
SAMPLE LOCATION ELEV : . % : : REMARKS
10020 30 40 80 80 F0O BO [X:] £.0 3.0 40 5.0 6.0 -3 1,0 2.0 2.0 4.0 7.0 8.0 9.0 "
< T T
5 I Y B O T
el RN . i o Lo Lo !
GROUND 3URRACE}~; . . [ ; 10,
- T B i GROUND WATER LEVEL
¥ GWL 0 T - - - EEIE T B R [ i MEASURED IN SAND
_ - . : . T , .i—] PROBABLY VARIES
i ; N : B | SEASGNALLY.
700| . . oo . ; R : 2) PRECONSOLIDATION
SAND - [ i . PRESSURE DZTERMINED
1 P - : ' ! FROM LABORATORY TESTH
_ e i = i | .
4odod ; -~ ; et ‘r - (3)OVERBURDEN PRESSURE
L L ASSUMING GROUND
P * — WATER LEVEL TO BE AT
R e : \ B b ; b ELEVATION 706 FEET.
R I e dodo ; ]
- 4 \ (R S H |
- : - - Ardep i
| Lo . |
- v - - T
CLAY &5 | ! s ‘ e & !
,,,,, Ko L R 4o i A
4 T 680 B L \ by 1
i ! : e ‘
- - e S R S }
/ R L S T I - \ ; N
7 - l . — A H N i 1 -
| 670 1 L ]
i :
|
.! SR U - +
660| ] 1 T T .
i 4 . :
! ! ‘
B R ‘
o ] ¢ i
! o - ) L P AT N
s ——— o e ——
i i L | IR \ , ; . , ;
640 ! I l . i : : , \ ) ! !
i | i i i i
T f 1 4 - + & t
/ ot | i ‘ i . \ : ; ‘
- ‘ : ‘ T @ \ ‘
S — i H
; ; . ' i ;} \ : ;. :
6301 : ; e | i\ s — e i
e | ; e : ‘ j ;
B | "t : ‘ % ; : 1
r— ; 3 : \ i : ’ :
B U B : ‘ 3 h
i T joo ; \ — ; ;
820 ‘ , L] ‘ ® 5 \ < ‘ i
2 [ C b \ ; i ;
- : ‘ r - S\ ; ‘
: I i ; : ‘r !
T e R i ' T
: ! ! [ i : I ek I
[3] soi. sampLe [0) UNDRAINED COMPRESSION TEST H. G. ACRES & COMPANY LIMITED SUMMARY OF DRILLING AND TEST
o CONSULTING ENGINEERS RESULTS
() NATURAL WATER CONTENT A FIELD VANE TEST m_{’?ua . MiAcama FaLLs camoA COMPARISON OF ALL TESTS
[ - HIG 3 APPROVED DATE
1 Lave LT e uATURAL STRENGTH ' DEPARTMENT OF HIGHWAYS OF ONTARIO [ APPRC MAY. 1960
FAILURE STRAIN L - y o /{9 /</ ,éz /Lf/é) é JOB No: 871
- L At Ameblt P I Bl
P PLASTIC LimtT ——-—— REMOULDED STRENGTH HWY. 401, BLACKS. LANE UNDERPASS (W.R 84-53) 140" b e e NV LIMITED PLATE- XVT

f

SK=8T1L—~ LS=16




0.80
0.70
Q
b 0.60
@
9 i
o) ;
> } ‘
—
0.50 = ‘
\\\ R
\\§
BRma SNNSR
"N__\ N§~
““f — R
L1 \\\ T
I N
0.40 L) g'—-‘% =
i - L] T \\
\..._\5\~ S SO L
. ~—g-_~___~_ \\;
030 :(LE:ND
seis.$ - SANPLE ELE\AIW N FEEY
1 OVERBURDEN | RRESSURE
0.20 ‘ ; o
of 02 03 05 07 10 20 30 S0 70 10 20 30 56 70100
PRESSURE , TSE ~
CVERBURDEN PRESSURE — B, = NATURAL WATER CONTENT
CONSOLIDATION PRESSURE— R = LOADING INTERVAL 25 MIN.
SAMPLE No. TEST DATE
TEST No. TESTED B8Y
H.G. ACRES & COMPANY LIMITED CONSOLIDATION TEST

CONSULTING ENGINEERS
HIAGARA FALLS GANADA -

COMPARISON OF ALL TESTS

OEPARTMENT OF HIGHWAYS OF ONTARIO

DATE. MAY, 1960

APPROVED:

|Hwy. 401, BLACK S LANE UNDERPASS (W.P. 94-59)

{ fwi?

1.G ACRES &

WOBNo. 8. TH .

_PLATE




NET ALLOWABLE BEARING PRESSURES IN KSF

2
10 12 iq
WiDTH OF FOOTING B, INFT
LEGEND
PR ALLOY »BLE DESIGN PRESSURES
—— e ALLOWABLT

DESIGN PRESSURES FOR CONDITICN OF SAND

FOUNDATION EXTENDING TO DEPTH GREATER THAN '8
BELOW FOOTING LEVEL.

SAND, ¢ '= 40°

T LAY, su -3 KSF

70+

<,

.
1

H. G ACRES 8 CCOMPANY LIMITED
CONSULTING ENGINEERS
NIAGARA FALLS CANADA

DEPARTMENT OF HIGHWAYS OF ONTARIO

HWY. 401, BLACK'S LANE UNDERPASS (WP ~94-55)

NET ALLOWABLE BEARING PRESSURES
FOR BRIDGE ABUTMENT FOOTINGS

APPROVED

DATE | MAY 1960

SCALE ! J9B_Ne.
871

Ml L st

W G.ACRES 8 COMPANY LTD.-

PLATE -XVII -



T60-F-2014
we#F 9, -59
HWY 74 O]

Pror. CROSSING

BLACKS LANE
ALDBOROUGH Twe



ELEVATION

IN FEET

7407

730

720—]

710 —

700

& 50—

680

870

660—]

§50—]

640

630—

ORGANIC SOIL

cLay

SILT

FINE SAND

COARSE SAND

7 WATER TABLE
& exPLORATORY o]

{B 2 IN. DIA. PENET

(®) BLows PR Foof

LL HOLE

*SECTION ALONG ¢ ‘BLACK'S LANE

SCALE: 1" 10%0"

NOTE:

’;__________________\ HWY. 401
o s I I
N / AR |
I R A » A o |1' 1
if;iw;i!*i;LHW’\ (R s!;[| 1!1
L __J_f_‘_ _L:__‘_L_L_ L__i___zml -t e S R l_ | J_
e e o o e [ e e e [ e e [ e ‘“+_—_'____PROPOSEDBRIDGE—LL— ,_———-_lfh_______q.—_.v_|~______._|____*,*_7
! ~ | : ] .
- « EXISTING BLACK'S LANE _ | i cie 503120 i1 l e
‘ I A A v :
N S S N N
Bl e I s T e j‘—r}ﬁz + 503+ 00 S7|'3@B7"7 D S U o S S U N S ¢
T T T 7 T R e
T T 7T
Uy oL
U N T N A N B N | A R
| I N
o I R N
U R A i / \ i ;
-/ - N e
. :A“;N‘ i
A ]
EMBANKMENT :: i
| /,
| |
| S BT ’
EXISTING GRADE OF BLACK'S LANE‘\ i - ]MZ“ D @ — ©
SAND
E ; T CLAY ‘

1

NOTE. FOR THE. PURPOSE{OF CLARITY,THE HOLE:
HAVE NOT SEEN SHOWN IN THEIR EXACT LOCATIONS.

i. STANDARD PENETRATION TESTS WERE PERFORMED USING A 2!N. OUTSIDE DIAMETER SPLIT-SPOON

AND A 140 LS. WEIGHT DROPPING 30 iNCHES-

2, CONE PENETRATION -TESTS WERE PERFORMED USING A 2 IN. DIAMETER D.H.0. CONE AND A

140 L8, WEIGHT DROPPING 30 INCHES.

RATION CONE TEST HOLE
FOR STANDARD PENETRATION TEST

740

—730

—7t0

700

690

&80

870

’—sao

—s650

—sa0

L-e30

IN FEET

=
o
o
<
>

BLOWS

PER FQOT

a0 100

700
—
w
w
e
z
z €90
e
=
<
>
W
)
@
680
670

. @’ HOL E NUMBER

RESULTS QF D.H.0. CONE PENETRATION TESTS

CONSULTING

H. G. ACRES & COMPANY LIMITED
ENGINEERS

NIAGARA FALLS CANADA

DEPARTMENT OF HIGHWAYS OF ONTAR!O

HWY.401, BLACK'S LANE UNDERPASS (WP-94-59)

EXPLORATORY HOLES
PLAN AND SECTION

GRAVEL
et BEDROCK ; APPROVED DATE: MAY, 1960
oc KEY PLAN SERTE i
SCALE 1IN.= 4 Mt , % Q n AS NOTED 67
e weaNY LT | PLATE- T
SX-871-C-1




	0007025
	0021034

