


CEPARYMINT OF HIGHWAYE ONTARIS

MEMORANDUM
quz Mr. R. G. Burnfield, From: Foundatlion Section,
Regional Functional Materials & Testing Div.,
Planning Engr., koom 107, Lab. Bldg.
Central Region,
Admin, Bldg. Dare: April 1, 1965
Qur Fie Ree. In rEPLY TO
Susszer:
FRELIMINARY

FCUNDATION INVESTIGATION REPORT
(In connection with Functicnal Study)
For
Future Extension of Hwy. L40C from
Jane Street to Eglinton Avenue
Distriet No. 6, Toronto
W.J. 65‘F“‘h0 b wePa (Ni}.)

In order to provide the necessary information for
‘I’ the functicnal study, we are forwarding to you, three (3)
coples of our Preliminary Foundation Investigation Report on
subsoil conditions existing at the above site.

We believe that the factual data and recommendations
contained therein, although preliminary in nature only, will
prove adeguate for yocur present requirements.

Should there be any queries regarding thnis report,

please do not hesitate to contact our Office.
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PRELIMINARY

FCOUNDATICN INVESTIGATICN REPORT
{(In connection with Functional Study)

For
Future Extension of Hwy. 400 from
Jane Street tc Eglinton Avenue
District No. 6, Toronto
W.J. 65-F-Lo -- (Ni1)

1. INRTRODUCTION:

It is proposed to extend the existing Hwy. 400 in a
southerly direction from Jane St. to Eglinton Ave., where it will
intersect the future Richview Expressway (Hwy. 403) in Metropolitan
Toronto. The proposed alignment requires the consiruction of a
number of structures, together with embankments and cuts.

A request was receilved from Mr. T. J. Kovich, Regional
Materials Engineer, in a memc dated December 10, 1964, to carry
out a preliminary foundation investigation for the above-mentioned
project in order tc provide the necessary informstion for the
'functional study.

Subseguently, a foundation investigation eonsisting of
approximately one borehole at each structure location, for pre-
liminary information, was undertaken by this Section. Presented
in this report are the results of our investigation pertaining to
the preliminary foundation design of the proposed structures,
embankments and cuts.

Since this investigation is preliminary in nature,

detalled investigation of the subsoil should be carried ocut at

ant?dﬁ i!2 E R
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1. INTRODUCTIOK: {cont'd.) ...

each structure location prior to the final design of structure

foundations.

2. DESCRIPTION OF SITE AND GEQLOGY:

The alipnment of the proposed extension of Hwy. 400
generally follows the Black Creek valley between Jane St. and
Eglinton Ave. At this locaticn the Black Creck valley is
géﬁe;aliy\élat to undulating. The surrounding area is generally
used for industrial and residential purposes.

The proposed site is within the upper reaches of glacial
Lake Iroguois., Black Creek runs in a relatively recent valley,
cut into the Lake Irogquois deposits. Relow the Lake Iroquols
or recent floodplain deposits of Black Creek, the general soil

stratigraphy consists of 2 successicn of glacial till and inter-

giacial deposits of the Pleistocene period, extending to bedrock.

3. EIELD aND LABORATORY WORK:

The field work consisted of 14t boreholes and 1% cone
penetration tests. The boring was carried cut by means of con-
ventional diamond drilling equipment adapted for scil sampling
purposes.

Samples were recovered at the required depths by means
of a 2-in. 0.D, split-spoon szmpler and by & 2-in. I1.D,. Shelby
tube sampler, The dimensicns of the spilit-spoon sampler ané the

energy used in driving it, conform tc the requirements of the

cont'd. /3 ...
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3. FIELD AND LABORATORY WORK: (cont'd.) ...

Standard Penetration Test., In-situ vane tests were carrled cut
wherever possible, in order to determine the undrained shear
strength of the cohesive deposits. Rock core samples were
‘obtained by means of an AXT core barrel. Driving energy used in
the dynamic cone penetration tests was 350 ft.-1lbs. per blow.

The lecaticns and elevations of all boreholes are shown
on the accompanying log sheets, included in the Appendix of this
rgport.

Samples were visually examined and identified in the
laboratory as well as in the field. Tests were carried ocut in

the laboratory on a selection of samples to determine:

1) . Nazturel Moisture Countents

et

Hulk Densities

ny

Grain Size Distributicns

£ W

)
}  Atterberg Limits
§) Undrained Shear Strengths

Laboratory test results have been summarized and are

included under Appendix I of this report.

L, SUMMARIZED SOIL CONDITIQNS:

In general, a surface layer of silty sand to sandy silt,
ranging from 3 to 31 ft. in thickness, was found cver the entire
site of the proposed line. Traces of organics, mainly twigs and
roots and also occasional shells, were encountersd in the upper

portion of this deposit. Based on the Standard Penetration tezt

cont'd, /4 ...



L, SUMMARIZED SOIL CONDITIONS: (cont'd.) ...

results, the relative density of the stratum may be described as
very loose to very dense.

Underlying the granular deposit or extending from ground
level, is an extensive stratum of clayey silt with sand ang
occasional gravel, ranging in thickness from 63 ft. to 110 ft.

The undrained shear strength of this material varies considerably
over the entire site. However, the consistency of the deposit may
be described essentially as firm to hard. Within this deposit
occasional distinct layers of silty sand to sandy silt, approxi-
mately 4 ft. to 15 ft, thick were encountered.

‘ A stratum of silty sand to sandy silt with occasional
" gravel was encountered immediately below the clayey silt deposit.
This granular deposit, as indicated by the results of the Penetration
tests, ranges between compact to very dense in general, 4

Bedrock was proved in a limited rumber of boreholes, and
was observed immediately below the silty sand to sandy silt stratum.
The bedrock was identified as "Shaley Dolomite".

The water levels observed during the course of the investi-
gation generally corresponded to prevailing Black Creek water levels,
In certain boresholes artesian conditions were observed, when the
berehole pensiisted to the lower silty sand to sandy silt stratum,

Borehole logs, showing the stratigraphy of the gsubsoil,
together with inferred physical properties and water levei observa-~

tions, ere included in the Appendix of this report.

cont ¥4, '/5 oeo
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5. DISCUSSION AND RECOMMENDATICNS:

£.1) Structures at Crossing of Hwy. 400 and the Richview
Expressway, Sta, 45+30, Structures 10R & 11R:

Two high-level structures are proposed at the above
intersection to carry Richview Expressway traffic to and from
Hwy. 400. Approach fills to these structures reach a maximum
height of 55 ft.

Two boreholes (B.H. #1 and B.H. #2) were drilled at
this site. A surface layer of silty Sand to Sandy Silt witk
occasional gravel was found in both boreholes. On the high
ground at the west side of the Black Creek valley (B,H. #2), the
depth of the stratum was observed to be 29 ft., while on the
valley floor (B.H., #1), the observed depth was 8 ft. The relative
density of the stratum varies considerably between the boreholes.

It is generally dense to very dense, with 'N' values ranging from
39 te 135 blows/ft., in B.H, #2, while in B.H, #1, it is loose to
compact with 'N' values ranging from § to 22 blows/ft.

Underlying the silty sand to sandy silt stratum is an
extensive deposit of Clayey Silt with Sand and occasional gravel.
The thickness of the stratum is 95 ft. in B.H. #1, while in B.H. #2,
it was proved to a maximum depth of 132 ft., below the ground surface.
The undrained shear strength of this deposiif ranges from 1,099 p«saf;
to 2,325 p.s.f. Based on the above values, togsther with the
Standard Penetration test results,; which gave values ranging from

20 to 7% blows/ft., the consistency of the stratum is estimeted
as stiff to hard.

cont'd., /6 ...
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5. DISCUSSION AND RECOMMENDATIONS: {cont'd.) ...

5.1} {(cont'd.) ...

Jmmediately following the clayey silt with sand stratum
a further deposit of S1lty Sand with occasional gravel was en-
countered in B.H. #1 and drilled to a depth of 132 ft. This
deposit is generally very dense with 'N values ranging from 36
to 200 blows/ft.

At this location the proposed grade of Hwy., 400 will be
approximately at the ground surface. Two high-level structures
are proposed at the intersection of Hwy, 400 and th- Richview
Expressway. The maximum height of approach embankments will be in
the order of 55 ft. The subscil conditions are generally favourable
for spread footing type of support. At the time of writing of
this report, the details, such as the number of spans, footing
locations, etc., are not determined. Howsver, spread footings
located some 5 ft. below the natural ground in the sand stratum
may prov.de a safe bearing pressure of 2% t,s5.f., It appears that
some of the footings may be located within the present course of
Black Creek. In such a case, care should be taken to remove any
organic materials at the footing locations prior to construction.

No approcach fill stability problems are anticipated,

provided standard 2:1 side slopes are used.

5.2) BStructure at Crossing of Hwy, 400 and Eglinton Avenue,
Sta, 51+80, Structure 12R:

It is proposed to construct an underpass structure at
the crossing of Hwy. &bo and Eglinton Avenue. The maximum éepth

of the proposed cut for the future Hwy. 400 at this location will

cont'd. /7 ...
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. DISCUSSION ARD RECOMMENDATIONS: (cont'd.) ...

£.2) (cont'd.) ...
be in the oréder of 5 ft. The approach fills for the revised
Eglinton Ave, will be some 15 ft. in height.

B.H. #3, which was drilled at this site, revealed a
surface layer of 31 ft. of loose to compact Silty Sand with
occasional gravel, containing traces of organics to 10 ft. The
'N' values in the stratum ranged from L4 to 22 blows/ft. Beneath

this layer & deposit of firm to hard Clavey Silt with Sand

extends to some 11€ ft. below the ground surface. Within this
deposit, distinct layers of compact to very dense silty sand were
encountered between elevations 295~ 286 and 282 - 278, The undrained
shear strength measurements range from €50 p.s.f. to 1,900 p.s.f.,
while the 'N' values range from 18 to 42, Following the clayey silt
with sand 1s a deposit of Silty Sand with occasionsal gravel. This
deposit was investigated to a depth of 137 ft. below the ground
surface, where the borehole was terminated. The material is in a
compact to very dense state, with 'N' values being in the order of
24 blows/ft, to 150 blows/% in.

The structure may be supported on spread footings.
A safe design load of 1% t.s.f. may be used for footings placed
at elev. 348 or lower. However, if larger loads are required, as
an alternative, the structure may be supported on large displacement
friction plles. A safe design load of 20 tons/pile may be used
for #1% timber piles embedded at least 45 ft. into the original

ground. No approach fill or cut stability problems are anticipated,

provided standard 2:1 side slopes are used,

cont'd, /8 ...
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5. DISCUSSION AND RECCVMENDATIONS: ({ceont'd.) ...

5.3) Structure 2t Crossing of Eglinton Ave, and Relocated
Black Creek, Structure 13I

)

T
o

A bridge structure is proposed at the crossing of Eglinton
Ave. and relocated Black Creek. At the structure, approach fiils
will be in the order of 18 ft. above ground level,

Borehole #5, which is located near the north-east corner
of the proposed structure, reveals the following subsoil conditions.
A surface layer cf loocse Silty Sand with occasional gravel extends

from ground level to 10 ft. This layer is followed by a deposit

of Clayey Silt with Sand and occasicnal gravel extending to 99 ft.
Shear strength measurements in the stratum ranged from 990 p.s.f.
to more than 2,240 p,s.f., while 'N’ values varied between 16 and 97.
From these values the consistency of the stratum is estimated to be
firm to hard. Within this stratum a layer of loose tc compact silty
sand to sandy silt was encountered between 36 ft. and 50 ft. Immed-
iately following the clayey silt with sand is a deposit of Silty Sand
to Sandy 511t with gravel. The borehole was terminated within this
stratum at 122 ft. Standard Penetration test values ranged from
78 to 155/9 in., indicating a very dense relative density. An
artesian pressure was observed within this stratum at elev., 24§,

At this locaticn a new channel will be constructed for
the relocated Black Creek. The estimated invert of the creek is st
approximate elev. ¥ 338. 1In such a case, the fosctings should be
situated at elev. ¥ 333 or lower, in the clayey silt stratum. The
proposed structure may be supported on spread footings. A safe
design load of 2 t.s.f. may be used. No approach fi1ll ctability

problems are anticipated, provided standard 2:1 side slopes are used

L4

cont'd. /9 ...
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9. DISCUSSION AND RECOMMENDATIONS: {cont'd.) ...

5.4) Structure at the Crossing of Hwy. 400 and Relocated
Trethewey Dr.. Sta, 70+50, Structure 1LR:

An overpass structure is proposed at the relocated
crossing of Hwy. 400 and Trethewey Dr. The proposed grade is
such that high approach embankments are required. The maximum
height of fill will be in the order of 32 ft.

Two boreholes (B.H. #6 and B.H. #7) were drilled in this
area. The results show the subsoil to consist of about 10 ft. of
Silty Sand with oeccasiocnal gravel, containing traces of organics.
Standard Penetration or 'N' values in the stratum range from 2 to 22,
indicating a relative density of very loose to compact.

Underlying this deposit is an extensive stratum of

Clavev Silt with Sand and occasional gravel. The thickness of the

layer was 110 ft. in B.H. #7 and 85 ft. in B.H., #€.
The shear strength values for the stratum are as
foliows:
Fleld Vane ~--cce-oeoo. in excess of 2,000 p.s.f.
Unconfined Compression - 1,580 p.s.f. - 5,060 p.s.f.

Based upon the above values, the consistency of the
deposit may be described as stiff to hard,.

Within this stratum, a 7-7t. layer of dense to very dense
silty sand to sandy silt was encountered at 86 ft. in B.H. #7,

Immediately below the above stratum, a deposit of
Silty Sand to Sand Siit, containing occasional gravel, was found,

This deposit was contacted at 120 ft. in B,H. #7 and drilled to

135 ft., while in B.H. #6, it was found at 9% ft. and drilled to 115 ft.

cont'd.. /10 ...
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S, DISCUSSIOK AND RECCOMMENDATIORS: ({cont'd.) ...

€.k) (cent'd.} ...
'H' values in the stratum ranged from 32 ft. to 68 ft., indicating
a relative density of dense to very dense., Within thils stratum an
arteslian pressure was noted in both boreholes. In B.H. #6,it was
found at elev. 253 with a total measured head of 96 ft., while in
B.H. #7, it was found at elev. 234 with a total measured head of
117 ft.

The subscil at the structure site is suitable for the
placing of spread footings. A safe bearing load of 2 t.s.f. may
be used, provided the footings ares placed at elev. 347.0 or lower
in the clayvey silt stratum.

At present, the Black Creek meanders through the proposed
structure slte. Care should be taken to remove 211 orpanic materials
from underneath the footings or pile caps.

Because of the nigh shear strength of the subsoil, no

approach fill stability problems are anticipated, provided 2:1 side

slopes are used.

fructure at the Crossing of Hwy. 400 and Black Creek,
tation 104+50, Structure 15R:

5.5) 8
S

A bridge structure is proposed to span the Black Creek
at S%ation'10h+§0. The proposed grade in this area necessitates
approach fills up to about 8 feet in height above the existing
ground level.

Borehole #8, located at the proposed crossing, indicated
atout 12 feet of Siity Sand (relative density loose to compact)

contelning traces of organies and occasional grave., followed by

conttd, 71l ...



- 11 -

5. DISCUSSION AND RECOMMENDATIONS: (contfd.) ...
£,5) {cont'd.) ...

about 63 feet of Clayey Silt with Sand and occasional gravel

(consistency firm to hard). This deposit is underlain by a L7-ft,
stratum of compact to very dense Silty Sand to Sandy Silt, with
occasional gravel. The granular stratum i{s followed by Shaley
Dolomite and Limestone bedrock, which was contacted at 122 ft.
Subscil at the site is not suitable for the placing of
spread footings, if a safe bearing lcad of more than one t.s.f.
i1s required for design purposes. Since footings with such low
bearing pressures are generally considered uneconomical, the
alternate methcd of founding the structure on piles is recommended.
#lh.timber pPiles driven scme 45 ft. into the original ground should
provide a design capacity of 20 tons/plle. &4s a precaution, all
organic materials should be removed from underneath the footings
of pile caps. No approach fill stability problems are anticipated;’
provided standard 2:1 side slopes are used.

5.6} Structure at Crossing of Hwy. 400 and Lawrence Ave,,
Sta, 120+00, Structure 16K:

An overpass structure is proposed at the above crossing,
The proposed grades at this intersection are such that approach
fills of up to 20 ft. are required for Hwy. MOO, while cuts of the
order of 5 ft., are required for Lawrence Ave. From B.H, #9, located
near the nath abutment of the proposed structure, the following
subsoil information was obtained. From ground level downward, a

stratum cf Clavey Silt with Sand and bccasional gravel extends to

86 ft. The ghear strength measurements (1,1h0 P.s.f., to more than

cont'd., /12 ...



5. DISCUSSION AND FECOMMENDATIONS: (cont'd.)

R I ¢
2,000 p.s.f.) and 'N*' wvalues (11 tc 35) show the consistency of

the stratum to range from {irm to hard. Underlying the above

stratum ané extending to bedrock at 122 ft., is a deposit of

o

Silty Sarnd toc Sandy S$31i, containing occasional gravel. Standard

Penetraticn test or 'N' values in the stratum ranged from € to 183
for 9 in., indicating a rela*tive density of loose to very dense.
The bedrock encountered immediately below the above granular

deposit was identified as Shaley Dolomite. It was proved by

drilling % ft. of AXT core.

Subscil at this site is not favcurable for spread footings.
Therefore, large displacement friction piles are recommended. TFor
#1% timber piles, driven at least 45 ft. into the original ground,
a sale design load of 20 tons/pile may be used. No apprcach fill
or cut stability problems are anticipated, provided standard 2:1

side slopes are used.

.7, Structure at Crossing of Hamp N-W (Bwy. L00 ang Lawrence
Lve, Intercharnge) and Black Creek. Structurse 155:

A bridge structure is proposed at the crossing of the H-E
ramp of the future Hwy. 400 and the Black Creek at the proposad
Lawrerce Ave. Interchange. At the structure location the proposed
grade is approximately 11 ft. above the existing ground level.

Borehole #10, drilled at this site, reveals that the
subscil consists of three distinct strata. There is a &-ft. thick
surface layer of very loose Silty Sand‘with traces of organics.

This is followed by a 70-ft. thick deposit of Clavey Silt with Sand

cont'd. /13 ...



5. DISCUSSICN AND RECCMMENDATIONS : (cont'd.) ...

5.7} {cont'd.) ...
and occasicnal gravel. The consistency of the stratum as determined
from shear strength measurements (850 p.s.f. to 3,060 p.s.f.) and
W' values (1% to 29 blows/ft.) ranged from Tirm to very stiff.
This stratum, in turn, is underlain by 74 ft. of very loose to

very dense {'N' values 2 to 133/9 in.) Silty Sand to Sandv Silt,

At 150 ft. velow ground level, Shaley Dolomite bedrock was

enccuntered and proved by drilling 5 ft. of BXT core.

The creek bottom at this location will be at approximate
elev. 385. In suen z case, tne footings for the preposed structure
should be at elev, 380 or lower, for adequate frost protection,

At this depth the subsoil mainly consists of very stiff, clayey silt

with sand

e

nd occasional gravel, which is favourable for spreaé
feoting type foundations., A safe design load of 2 t.s.f. may be
used. Care should be taken to remove all organic materials {roxn
under the footings prior to construction. No approach fill stability

problems are anticipated if standard 2:1 side slopes are used.

n

sing of Hwy. Y00 and Queen's Ave..
cture 19R:

.8) Structure at Cro:
Sta. 1L1+00, Strv

[

An underpass structure is proposed at the crossing of

ten,

Hwy, H00 ané Queen's hve. To accommodate the proposed grad

D

Sy

<

cuts in the order ol 20 ft. are reqguired for Hwy, MOO, while the
Cueen's Ave, approacn fills will be in the order of 10 7t.
Borehole #11 was drilled near the east abutment location

cf the structure. A 3-ft. surface deposit of 8iity Sznd is Followed

Wi
et

conttda, /Jik .,



5. DISCUSSION 4ND RECOMMENDATIONS: (cont'd.) ...

5.8) {(econt'd.) ...

by a stratum of Clayey Silt with Sand and occasional gravel

extending to 91 ft. Shear strength measurements ranged from 1,265
p.s.f. to 1,760 p.s.f., while 'N' values ranged from 8 to 55 blows/ft.

From these results, the consistency of the stratum is estimated as

1]

tiff to hard. Embedded within this stratum, two distinct layers

o silt were enccuntered. One seam extended from 4% ft. io 59 ft.,

+

W

v

1ile the other extended from 62 ft., to 68 ft. The relative density

o]
+h
ot

these seams varied frcm dense %o very dense. TFollowing the clayey

silt with sand is a deposit of Silty Sand to Sandv Silt. The bore-

hole was terminated within this siratum, at a depth of 134 ft.
Standard Penetration test ('N') values in the deposit range from

14 blows/ft. to 130 blows/ft. for 7 inches, indicating a relative
density of compact to very dense.

The structure mav bve supported either on spread footings

r large displacement ffiction piles. TFor spread footings placed
at elev. 390 or lower, a safe design load of 1% t.s.f. may be used.
For #1% timber piles, driven at least 45 ft. into the subsoil, a
safe design load of 20 tons/pile may be used. No approach fill or

cut stability problems are anticipated, if standard 2:1 side slopes

£.9) Structure at Crossing of Huy, 400 and Maple Leaf Drive,
Sta, 1L8+00, Structurs 208:

An underpass structure is proposed at the crossing of
Hwy. 00 and Maple Leaf Drive. T e proposed grades recuire cuts

in the order of 30 ft. for Hwy. 400, and approach fills of the order

conttd, /1% ...
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5, DISCUSSION aND RECOMVENDATIONS: (cont’d.) ...

of 20 ft. for Maple Leaf Drive,
Une borehole (B.H. #12) was drilled at this site. The
subscil consists of twe main deposits. Extending from ground level

down to 93 ft. is a stratum of (lavev Silt with Sand and occasional

gravel. Shear strength measuremenis ranged from 770 p.s.f. to

s

more than 2,000 p.s.f., while 'N! values ranged from 17 to €9 blows/ft.
Based on these values, the consistency of the stratum is estimated

to be firm tc hard. A thin layer ¢f dense silty sané was found
betweern 63 ft. and €7 ft. within this deposit. Immediately below

the stratum of clayey silt with sand, a deposit of Silly Sand to
Sandy Silt was encountered. This stratum was drilled tc 167 ft. from
ground leval. Standard Penetration test ('N') vulues in the deposit
varied from 15 to 146 blows/ft., indicating a relative density of
ccmpact to very dense,

The subscil is suvitable for the placing of spread foctings.

A szafe load of 2 t.s.f. may be assumed for design purpeses if normal

=4
4
O
o
Le]

rotection is provided. No aporcach fill or cut stability

f 7oblems are anticipated provided standard 2:1 side slopes are used,

i Existineg Structure at Crossing of Maple Leaf
Brive rc Black Creek. Structure 21R:

It 1s proposed to widen the existing structure at the
crossing of Maple Leaf Drive and Blaeck Creek. Apprcach fills for
the proposed structure will be in the order of 10 ft.

The subsoil conditions revealed by B.H. #13, indicate a

[eh
@
)
K]
[oF

eposit, approximately 77 ft. in thickness of Clay

(K
4
CI)
s
f“'
ot
e
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ot
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Sand. Within this deposit a thin layer of loose to compact silty




n

e €.10) {contia.) ...

g¢and was observed between 9 ft. to 10 ft. The deposit is essentially

soft to hard with undrained shear strength measurements ranging

erratically from 440 p.s.f. to over 2,000 p.s.f., and 'N!' values

Underlying this cohesive deposit is & stratum of dense to

very dense ('N' values 3% %o 67 blows/Tt.) Silty Sand with cccasionsal

1ls deposit was proved tc a maximum depth of 127 ft. below

At the vroposed sitructure location the Black Creek invert

approx. elevation 388. Tie footings

)

or the widening may be

piaced ai elev. 383 or iower, providing & 5-ft., frost cover. The

subsclil at or below this elevaticn consists of clas v silt with
0 sandé having an average shear strength of 1,500 p.s.f
The subsoil conditions are such that a maxinmum safe design

supported on large displacement friction piles. For example, #1h
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LS ft, into the original ground, can
provids a safe design of 20 tons/pile. No approach fiil stapility
problems are anticipated for standard 2:1 side slopes.

sing of Hwy. 400 and Relocated Blark Creek
ucture 22R

b

se

A bridge structure is proposed for the crossing of Hwy., 40O
ackx Creek. Cuts of up to 30 ft. are reguired over

1
the southern half of the structure. However, for this preliminary

contid, /17 ...
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. DISCUSSIGN AND RECOMMENDATICNS: {cont'd.) ..

£.11) {cont'd.) ...

From the shear strength measurements (1,320 p.s.f. to more than

2,000 v.s.T.) and 'K' values (€ to 10

o)
l“"‘
@]
=
n
~
Fh
c«f.
*
g
ot
jnz
©

consisiency
of the stratum is estimated to be stiff to hard. Following, a
deposit of compact to very dense ('N' values 21 to 103 blows/ft.)
Silty Sard with occasicnal eravel was sncountersd and érilled to

a cepth of 10% ft. where the borehcle was terminated.

£

The structure may be suppcrted on spread footings. A4 safe
load of 1% t.s.f. may be used for design, provided the footings are

located at elev. 383 or lcwer. 4is an alternative, large displacement
friction piles may be useéd., TFor design, a safe load of 29 tons/pile

nber plles driven at least &5 ft. inte the

7 EYTTRLNL 5 TN
[ SUMMATIY .
AL

The results of a number of.a-numbsr-of preliminary
investigations at the sites of the proposed structures on future

Hwy. 400 extension between Jane St. ancé Eglinton Ave., are report



€. SILMMARY: {cont'd.) ...
cand ana gravel, followed by compact to very dense silty sand to

erlying the shaley Doleomite bedrock.
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3t others. Details are given in the main bedv of the report.

loading tests be initiated and carried ut in order to more

accurately assess the most suitable design loads.
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ne field investigzation, supervised by Mr. R. Magi and
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Yr. H. Szymanski, was carried out in January and February 1969,

s

LR 2N ReTak co ol s - I ey WS - % ° N .
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The ecuipment was ocwned ard operated by Johnston Drilling
Co. of Ottawa and Master Soil Investigations of Torontc.
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ABBREVIATIONS USED IN THIS RE: NRT

PENETRATION RESISTANCE

STANDARD PENRETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE & STANDARD SPLIT SPOON SAMPLER

i2 INCHES INTO THE SUBSOIL, DRIVEN BY MEANS OF & 140 POUND HAMMER FALLING FREELY A DISTARCE CF 30 INCHES.

DYWAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE & 2 INCH, 60 DEGREEL CONE, FITTED

TO THE END OF DRILL RODS, 12 INCHES INTO THRE SUBSOWL, THE DRIVING ENERGY BEING 330 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS S0IL3 ARE DESCRIBED
N THE FOLLOWING TERMS : -

SONSISTENCY ‘N BLOWS/FT. ¢ LB./SRFT DENSENESS ‘W BLOWS/ FT.
VERY SOFT o -2 S - 250 VERY LOOSE 0 -4
SOFY 2 -4 256 - 500 LOOSE 4 -0
Fiam 5 -8 500 - 1000 COMPACT i0 - 30
STIFF 8 - 15 1000 - 2000 - DENSE 30 - 50
VERY STIFF E 1 2000 - 5000 VERY DENSE > 50
HARD > 39 > 4003

TYPE OF SAMPLE

SPLIT SPOCN T W THINWALL GOPEN
e WASHED SAMPLE TP THINWALL PISTON
S8 SCRAPER BUCKET SAMPLE 03 CESTERBERG SAMPLE
AUGER SAMPLE Fs FOIL SAMPLE
< CHUNK SARPLE R.C ROCK CORE

ST SLOTTED TUBE SAMPLE
P SAMPLE ADVANCED HYDRAULICALLY

o SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu URCOKFINED COMPRESSION LV LABORATORY VANE
] UNDRAINED TRIAXIAL FY  FIELD VANE
Qtu CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Q4 DR&INED TRIAXIAL 5 SENSITIVITY
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ABBREVIATIONS USED IN THIS REPORT

SOIL PRCPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

LUNIT WEIGHT OF WATER

URIT DRY wIiGHT OF SOiL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

¥
SPECIFIC SRAVITY OF SOLID PARTICLES G =«

VOID RATIO

POROSITY

WATER CONTENT
DEGREE. OF SATURATION
LIQUID LM

PLASTIC LimiT
PLASTICITY INDEX
SHRINKAGE LimT

-
LIQUIDITY INDEX = e

P
W~ W
CONSISTENCY {NDEX = —ii-——-
1
VOID RATIO IN LODSEST STATE
VOID RATIO IN DENSEST STATE

DENSITY INDEX » Smox T8

max ~ € min
RELATIVE DENSITY D, 1S aLso usep
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY

SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT. OF VOLUME CHANGE » -— D8
(1+elAd

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX « ——08
Alog, o

TIME FACTOR = c?\,t_ { d, DRAINAGE PATH )
DEGREE OF CONSOLIDATION

SHEAR STRENGTH

EFFECTIVE COHESION )

INTERCEPT iN TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS
SHEARING RESISTANCE, | 742 C'+ O tan ¢’
OR FRICTION

APPARENT CORESION
IN TERMS OF
TOTAL STRESS

Tr=Cy+.0 tang

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION
COEFFICIENT OF FRICTION
SERSITIWVITY

GENERAL
T = 3-1416
€ BASE OF NATURAL LOGARITHMS 27183

iog,0 or Ina NATURAL LOGARITHM OF g
logwa ~loga LOGARITHM OF @ TO BASE 10
H TIME

g ACCELERATION ODUE TO GRAVITY
v VOLUME

W WEIGHT

M - wOMENT

F FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE
NORMAL STRESS

SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { 1S ALSD USED])

MODULUS OF SHEAR DEFORMATION
MODULUS OF COMPRESSIBILITY
COEFFICIENT OF VISCOSITY

SR OMAeN M qq &

EARTH PRESSURE

d DISTANCE FRCM TOP OF WALL TO POINT OF APPLICATION

OF PRESSURE
B AHGLE OF waLL FRICTION

K DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS

ON WALLS

Ko COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

8 BREADTH OF FOUNDATION

L LENGTH OF FOUNDATION

3} DEPTH OF FOUNODATION HENEATH GROUND

N DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAYITY. DEPTH AND COHESION ETC. i THE
FORMULA FOR BEARING CAPACITY

kg MODULUS OF SUBGRADE REACTION

SLOPES
H YERTICAL HEIGHT OF SLOPE
D DEPTH BELOW TOE OF SLOPE TO HARD STRATUM

A ANGLE OF SLOPE TO HORIZOKTAL

NORMAL EFFECTIVE STRESS (3 iS ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS HODULUS }
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HIGHWAY 401 IMPROVEUENT - JANE STREET WESTERLY
HIGHWAY 400 EXTENSION
HICGHWAY 27 ~ Q,E.W, IMPROVEMENT

MINUTES OF THE SIXTY-FOURTH MEETING OF THE
DEPARTMENT OF HIGHWAYS OF ONTARIO AND
DE LEUW, CATHER & COMPANY OF CANADA LIMITED

Held at the Offices of:
De Leuw, Cather & Company of Canada Limited

1127 Leslie Street, Don Mills, Ontario, on
¥=dnesday, June 2, 1965, at 9:30 a.m.

PRESENT: Department of Highways of Ontario
R. Strain W. Friedmann
M. Gvildys R. Oddson
J. Curtis B. Giroux
K. Jorns

De Leuw, Cather & Company of Canada Limited

R. Barr S. Cumming
¥. BRethy M. Bichop
D. Woods

The Minutes of the Meseting held on May 19th, 1985 were reviewed.

ITEM NO. 9 OF JUNE 2, 1965 MEETING

Mr. Friedmann will check on obtaining copies of the as constructed prints
on Highway 27 north of Evans as well as on the Q.E.W. The sections east of
Highway 27 and south of Evans were done previously by De Leuw Cather and wilil
be obtained from their own files,

The following new points were covered:

HIGHWAY 401 IMPROVEMENT:

1. The method of issuing plans covering the revision of ramp W-5, Highway 400-401
was discussed. It was decided that 3 sets of prints will be sent to the
district with a copy of the D-4 and quantity calculatinons. One set of plans
with a copy of the D-4 and quantity calculations will be sent to the Region.
Revised roadway mylars will be sent to the Region for issuing in the normal
manner,

Tracings and D-4 Estimate of Toe Wall 8 and retaining wall 10 will be
forwarded to Mr, Gvildys for checking.




-2 -

2. The new locations for the Lighting Substation and the Hydro Transformer sttion
were discussed. It was noted that North York prefer the location at Pelmo and
Gary Drive as it is closer to their load centre. Soils data hac been regquested
fecr this location and should be available shortly. De Leuw Cather will confirm
with Nortk York that they will relocate to this location.

It was decided to locate the Lighting Substation at fellatt and Pelmo. This
would save the cost of extending the lighting plan to the Gary Drive location
and woulid cut down on Hydro loss. These combined savings would offset the
cost of acauiring property at Pellatt.

3. At Ramp W-E~-201 Bridge No. 2 falsework will be erected over the westbound
collector at the time of its construction (Stage II).

When traffic has been shifted to the Collector,the balance of the faisework
over the oxisting lanes of Highway 401 W.B. will be eructed. Stage 1IV.

4. Mr. Giroux was given a coloured key plian showing utili

ties in the Islington
Interchange so that locations can be field checked prior t

o construction,

5. It was noted that as the Islington Avenue Highway 401 job is nearly compliete,
the contract plans will be issued with base details on the back of the mylar.
Mr. Farren's memo re Use of Mylars for Contract Pilans was reviewed. It was
pointed out that using mvlar with base detail on the front would make the
drafting more difficult where erasures are made., MNr, Friedmann asked that
De Leuw Cather send him a letter listing our comments on the proposed system.

Q.E. ¥, - HIGHWAY 27:

6. De Leuw Cather will arrange a preliminary meeting with Consumers 0as and
Department of Highways to discuss the location of gas mains in the
Q.E.W. -~ Highway 27 area,

The next meeting will be held on June 16th, 1965 at 9:30 a.m.

st [Ban,

R.J.A. Barr,
Assistant Highway Engineer.

cc; W, Friedmann {18) G.G. Stewart
B. Davis (3} W.E. Carroil
J. Thatcher (1) C.M. Birhop
R. Strain (1) 5. Cumming M.R. Rethy
K. Jorns R.J.A. Barr R.J. Walker
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DEPARTMENT BF HIGHWAYS ONTARID

MEMDRANDLUM /”5“‘;W
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o'::‘g }ngq ste m"c, FRGM! TQJ@ KOViCh-
Principal Foundation Engineer.

Date:  December 10th, 1964,

In rEPLY TO

on Avenue,
Tied. ietg.

The firm of Deleuw Cather & Co. of Canada has been
&G oy the Depariment to prepare a feasibility study and
ional report for the above-noted section of preposed
ay. In this regard, I had az call from John Hurst of the
onauliants asking that wa broviée Dr@&lmlﬁd”y 1ﬁ¢o‘Mat¢or at
The proposed structure sites. The data required would have
> be sulficient so permit them to get a rough idea of the
¢rze of Ioundations needed and also whether the sites chosen
&rg the most practical from a foundation standpoint. Since
as. of this will require a good deal of work, T contacsed
ve Burniieid to ensure that this was the scale of infermatio
red. He assured me that it was and that it was also a
ture from the usual general information required by
ional Planning.

Mr. Hurst has indicated to me that necessary pl
avout will be provided by nis office. If you
queries, please feel free io contact Mr. R.

t 3581, Mr. John Hurst of Deleuw, Cather at HU-1-

fouiM]
oo
@

18
v

V.J Kovich,
Reg;ona“ Materials Englnee‘.




HIGHWAY 400 EXTENSION TO ECLINTON AVE.,

(STRUCTURES)
dge Location - Description
G,
R Trethewey Dr. Overpass
CR Maple Leaf Dr. Underpass.
ik Black Ck. Bridge at Maple Leaf Dr,
14R-5 Side 3treet Cverpass.
oR Ramp (N-W) Underpass at Eglinton Ave.
22R Black Ck. Bridge between Jane St, and
Maple Leaf Dr.
10B,12F Ramp (N-W) & #L0C Underpass at Eglinton Ave.
198 Gueen's Av~. Underpass.
167 Lawrence Ave. Overpass.
3R Black Ck. Bridge near Eglinton Ave.
8x Black Ck. Bridgs N. of Lawrence fve.
5R Black Ck. Bridge S, of Lawrence Ave.
1, L1F Hwy. 400 & Richview Expressway Interchange,
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HIGHWAY LOO EXTENSION TO ESLINTUE AVE,
{(STRICTURES )
%;{, W.T. Sz‘éi%e Location -- Dascriptic
65-F~10 1:R \/'fiz‘m%hewey Dr. Overpass,
£5-F~11 20R Vé?%mpie Leaf Dr. Underpass.
65-F-12 21R “Black Ck. Bridge at Maple Leaf Dr.
£5-F-13 14R-2 Side—Street-Orerpasse—
6’5 -F-1k 9B Hanp-{=-¥i-Underpass-et-Belintonfve,
e £5-F-15 22R /g?.&cx Ck., Bridge en Jane St, and
Heple Leaf Dr,
€5-F-16 | 10B,12R | + Ramp (N-W) & #L00 Underpass at Eglinton Ave,
| £5.F-17 1GR . Qﬁeen*s ive, Underpess.
£5-F-18 16R \V/L;wrence Ave, Overpass.
£5-F-19 13K 4 g/’éack Ck, Bridge near Eglinton Ave.
~ £5-F.20 | 12K : \/ﬁiack Ck. Bridge N. of Lawrence ive,
<] £5-F-26 18R . \/f‘ii,acx Ck. Bridge £. of Lawrence Ave.
- €5-F-27 | 10R,11F 4‘:}& L00 & Richview Expressway Interchsnge.
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DEPARTMENT DF HIGHWAYS ONTARIO

MEMORANDUM

¥r. A.C. Stermac, From: T,.J. Kovich.
Principal Foundation Engineer.

Date:  December 10th, 1964,

Our Fis Rer. IN REPLY TO

SussecT: Hwy. #,00, Jane Street to Eglinton Avenue,

O WOorx Proiects lNumbers Assignéd Yer).'

The firm of Deleuw Cather & Co. of Canada has been
engaged by the Department to prepare a feasibility study and
funetional report for the above-noted section of proposed
highway. In this regard, I had a call from John Hurst of the
Consultants asking that we provide preliminary information at
the proposed structure sites. The data required would have
to be sufficient to permit them tc get a rough idea of the
type of foundations needed and aiso whether the sites chosen
are the most practical from a foundation standpoint. Since
all of this will require a good deal of work, I contacted
Roye Burnfield to ensure that this was the scale of information
required. He assured me that it was and that it was also a
departure from the usual general information required by
Functional Planning.

Mr, Hurst ras indicated to me that necessary plans
and field layout will be provided by his office. If you have
any further queries, please feel free to contact Mr. R.
Burnfield at 3581, Mr. John Hurst of Deleuw, Cather at HU-1-5661

or myself.
TJX/hd . Kovich,
Cscs A. Rutka, Regional Materials Engineer.

N.D. Smith, {
Tede Kovich,
Files,

iR, A PRCEMLEST
By D.H.C,
R sls Aes



