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FOUNDATION INVESTIGATION REPORT
For

Retaining Wall Between
Weston Road and C.N. Railway
W.P. 33-76-19, NWMA
District 6, Toronto

INTRODUCTION

This report contains the results of a foundation investigation
program carried out at the above mentioned location. The field-
work was performed during the period of June 11, 1979 to June

14, 1979, utilizing both washboring techniques and an auger
machine equipped with hollow stem continuous flight augers. Four
boreholes were advanced and sampled to depths ranging from 56.5 to
75.5 feet, corresponding to elevations 324.8 to 285.4.

SITE DESCRIPTION AND GEOLOGY

The site is located 180 feet west of the proposed intersection of
NWMA and Weston Road extending for 525 feet along the north side
of Weston Road against the C.N.R. embankment in the Borough of
York, Metropolitan Toronto.

Presently, fill material for the C.N.R. embankment has been
placed on the old Black Creek valley for a maximum height of
30+ feet.

Physiographically; the site is located within the upper reaches
of Lake Iroquois in the geological past. Under a thin mantle of
Lake Iroquois lacustrine deposits and recent alluvial deposits
by Black Creek, the underlying subsoils in this area consist of
a series of glacial and interglacial deposits of the Pleistocene
epoch.

SUBSURFACE CONDITIONS

The site is overlain by an extensive surficial deposit of silty
sand fill, composing both the railway embankment and the local



2.

‘land fill in the area. This granular fill ranged in depths from
21.0 feet to 30.0 feet. Generally, underlying this surficial
material is an upper cohesive deposit of clayey silt approxi-
mately 12 to 23 feet thick. This cohesive deposit was under-

lain by a glacial till stratum composed of a heterogeneous mixture
of clayey silt, some sand, trace of gravel. In one location the
surficial granular deposit is underlain by 13 feet of an alluvial
deposit of silt some sand followed by 15 feet of the till deposit
which is underlain by a lower cohesive clayey silt deposit.

The boundaries between the various soil types, soil properties
and groundwater levels are shown on the attached Record of
Borehole Sheets. The locations and elevations of the borings,
along with an estimated stratigraphical profile based on bore-
hole data, are shown on attached Drawing 337619.

The various subsoil types encountered are briefly described in
the following paragraphs.

Silty Sand (Fill)

Overlying the site, composing both the railway embankment and
local fill material, is an extensive surficial stratum of silty
sand fill. Individual layers of silt and pockets of clayey silt
of varying thicknesses are randomly dispersed within this granular
deposit. In two locations a uniform sand of approximately four
feet in depth was encountered in the upper portion of the fill,

In addition, gradation tended to become finer with depth (i.e.
sandy silt gradation) in the two east borehole locations. Total
granular fill depths ranged from 21.0 to 30,0 feet.

Typical grain size distribution for this deposit is plotted in
envelope form on Figure 1. Standard Penetration Test 'N' values
range from 2 to 103 blows per foot indicating the silty sand
stratum has a very loose to very dense range of relative density,
but generally a loose to compact density.

Upper Clayey Silt

Generally, a cohesive deposit consisting of clayey silt with a
trace of sand was found to underly the surficial granular stratum.
Thickness of this stratum ranged from 11.3 to 23 feet.
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Results of Atterberg Limit testing on representative samples
from this deposit are summarized below and plotted on the
Plasticity Chart, Figure 4.

Range Average

Natural Moisture Content (W) & 11-25 20
Plastic Limit (Wp) % 9-16 12
Liquid Limit (W) % 20-36 28
Plasticity Index (Ip) % 8-22 14

Results indicate this cohesive deposit to be inorganic of low
plasticity (CL).

Two grain size distribution curves for this deposit are shown on
Figure 3.

Interpretation of 'N' values which ranged from 6 to 75 blows/
foot, but generally averaging 30 blows/foot, in addition to
visual classification, indicates this deposit to have a firm to
hard consistency, but generally stiff to very stiff in nature.

It is considered that this clayey silt stratum is of low compres~
sibility.

silt

At one boring location, possibly on the river flood plain, an
alluvial deposit of silt, some sand, trace of clay was found im-
mediately below the surficial fill deposit. This granular
stratum was encountered for a thickness of 13,0 feet. 'N' values
for this stratum indicate the silt to have a denseness ranging
from compact to dense.

Clayey Silt, Some Sand, Trace of Gravel

In general, the clayey silt deposit is underlain by a glacial till
deposit of clayey silt with some sand and a trace of gravel.
Thickness of this deposit was explored for depths ranging from
13.5t0 20.2 feet. Gradation for this deposit, as shown on Figure
2, is much coarser than that of the overlying cohesive deposit.



Atterberg Limit Test results as shown on Figure 5 indicate
this deposit to be inorganic of low plasticity (CL).

The consistency of this clayey silt deposit is very stiff to hard,
based on 'N' values ranging from 30 to 139 blows/foot but
generally 46 blows per foot.

Lower Clayey Silt

Underlying the coarse clayey silt deposit as encountered in the
deepest boring, is a lower clayey silt with a trace sand deposit,
This cohesive deposit was explored for a maximum depth of 22.5
feet. Gradation for this deposit as shown on Figure 3 is very
similar to the upper clayey silt deposit. Atterberg Limit Test
results as shown on Figure 4, in combination with the upper
clayey silt deposit results, indicate this deposit to be in~
organic of low plasticity (CL).

'N' values for this cohesive deposit range from 13 to 26 blows
per foot, indicating a consistency for this deposit ranging from
stiff to very stiff.

Groundwater Conditions

The stabilized groundwater level was found to be at an approximate
depth of 12.7 feet corresponding to elevation 344 at the western
end of the retaining wall, At the eastern end, the water level

is assumed at a depth of 11.4 feet, elevation 372.2, where bore-
hole cave occurred during observation.

No river water level in the Black Creek was obtained during the
time of investigation, however, it may be assumed to approximate
elevation 339.



DISCUSSION AND RECOMMENDATIONS

General

As part of the proposed widening of Weston Road to accommodate
increased traffic flow from the N.W.M.A., a 525 foot long retaining
wall will be required to retain the existing C.N.R. embankment.

The top of the retaining wall will vary to a maximum of 10 feet
above profile grade. Construction of the retaining wall is to be
carried out during the time the C.N.R. tracks are diverted for
construction of the Black Creek structure.

Foundation Considerations

The proposed cantilever retaining wall can be founded on spread
footings located on a well compacted granular 'A' pad with a
minimum thickness of four feet. 1In all cases the base of the
footing should have a minimal cover of four feet in all directions
to prévent any damage due to frost action. 1In addition, the base
of the granular pad should extend for a minimum of four feet beyond
the limits of the retaining wall footing to insure proper distri-
bution of the vertical stresses. A typical section for this
scheme is shown on Diagram 1. For footings founded as suggested,
an allowable bearing pressure up to 2 t.s.f. may be used for
design purposes. Net settlement of the spread footings under
these recommended loads should not exceed one inch.

Alternatively, in order to cut back on the amount of embankment
excavation, it is suggested that an 'L' shaped buttress type
retaining wall be considered.

Consideration should also be given to a suitable gravity wall such
as a bin wall. A corrugated steel bin wall founded on an 18 inch
thick compacted granular pad some four feet below profile grade
should provide adequate sliding resistance. For design purposes
bin walls with a 1:6 batter should have a base width of 55 percent
of the overall height, while vertical bin walls should be designed
with a base width of 65 percent. Controlled backfilling inside of
these walls is critical since the gravity wall is actually the
confined earth mass,
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Other Considerations

Backfilling operations and drainage measures should be carried
out as per current M.T.C. standards. Free draining granular
material should be specified as backfill to the retaining
structures.

In order to resist lateral forces acting on the retaining wall
foundations, frictional forces between the footing base and the
‘granular 'A' pad can be calculated using a coefficient of friction
of 0.7. The lateral earth pressure exerted on the rétaining wall
by the granular backfill can be computed assuming a unit weight

of 130 p.c.f. for the backfill and a coefficient of earth pressure
of:

K., = 0.35 for the "active" case where rotation about the

o

base is allowed

0.5 for the "at rest" case where no rotation or translation

=
it

about the base is permitted

In addition, the effects due to the sloping surcharge of the
ground behind the retaining structure, railway loading and the
use of heavy vibratory compaction equipment should also be taken
into account in the computation of earth pressures.

Construction Considerations

Temporary cut slopes in the surficial granular f£ill material to
accommodate footing and granular pad placement should not be
steeper than 1l:1. This will entail partial removal of the existing
railway tracks and substantial excavations into the railway em-
bankment. If steeper slopes are contemplated, an extensive slope
protection scheme will have to be incorporated during construction
of foundation for the retaining structure. Possible protection
schemes may consist of soldier piles and lagging or sheet piling
driven by vibratory techniques.

Backfill material should be keyea into the temporary slopes by
benching in accordance with M.T.C. Standard DD-414,

Provided groundwater conditions are similar to those at the time
of investigation, no major dewatering problems are anticipated.
However, if high water level conditions prevail at the time of
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construction and excavations are carried out below the water table,
a positive dewatering system may be required to prevent 'boiling'
of the foundation base due to unbalanced hydrostatic head.

Care should be exercised to prevent loosening of the foundation
base during excavation by surface run-off and/or construction

activity.

MISCELLANEOUS

The fieldwork for this investigation was carried out under the
supervision of Mr. R. Jutras and Mr. B. List, Student Technicians.
The equipment used was owned and operated by Master Soil
Investigation Ltd., Toronto.

This report was written by Mr. T.J. Kazmierowski, Project Engineer
and reviewed by Mr. M. Devata, Supervising Engineer,

(-

T.J. Kazm#€rowski,
Project Engineer

“) - eendn

M. Devata, P. Eng.
Supervising Engineer

August, 1979
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HIGHWAY ENGINEERING DIVISION«ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 1
WP 33-76-19 LOCATION Coords. N 15 872 #48 P. 1 005 404 ORIGINATED BY _R.J.
{oisr...6 HWY___ NWMA BOREHOLE TYPE __ Continuous ¥Flight Hollow Stem Auger COMPILED 8Y  R.Jd.
DATUM ___ Geodetdc pATE __Jume 11, 1979 CHECKED BY __T.Ko |
o w  |DYNAW C CONE PENETRATION
| S0iL PROP‘LE SAMPLES wg g RESISTLNCE PLOT PASHE :‘g‘ig;:éi Uty .__E REMARKS
LimiT CONTENT LIMIT -9
= o~ | 26| ® 23 40 60 80 100 9 N
Ofe W o L ) L L L Wp w W, S
ELEV DESCRIPTION & ‘23 w g ‘zﬁaé 5 SHEAR STRENGTH SR 2 o(xzsnr?guﬂéi
JDEPTH w1E|I Z 1 5|26 & |ouNCONFINED  + FIELD VANE . y B
£12 o %U % o Gux TRIAXIAL % L4 vang | WATER CONTENT (%) {%)
356,91 Asohalt Suzface % i s 10 20 30 GR SA S| CL
0.0} S11ty Sand - .
(ri11) 1 188 4 0652 9
Occasional Clayey
81t Pockets 2455 8 350
3. 185 2 288 (10)
w14 186 114
gﬁ{ey 515517 "”!—;“" Promdrer 0 97516
AR 6 188 111 340
335.9 ¥ a 188 1131
21,0} siit
Some Sand
Trace of Clay 9 |TW | PH 330
Compact to Deise
10iss  l46 ) 01972 %
la22.9 e e
34.0 Clayey $41t AP ETITIED)
Some Sand ‘PA 320
Trace Gravel 9%
: QF SPITMED Ho——t 8 31 43 18
¥ Very Stiff 4
71
3% 13185 T30 310
bs07.9
Jes.0 R s ! -S4 0 27820
Clayey Silt ¢ )‘
Trace Sand T :
1 300
Stiff to Very Stiff :/f
RPECIT NPT
L/
1.
e 290
pss.4 YTielss 133
71.5 | End of Borehole

e m————g

*3’ x5 + Numbers refer to

2
1 %
Sensitivity 5 -;:;5 {%) STRAIN AT FAILURE
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Oritare HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFRICE «SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 2
w b 33~76~19 LOCATION Coords. N 15 B72 253: E 1 005 748 ORIGINATED BY RJ
pDIST 6 HwY HWMA BOREHOLE TYPE _._ Contimuoues Flight Hollow COMPILED BY RI
DATUM ......Geodetde DATE Jupe 12, 1979 CHECKED BY Ly
o w | DYNAMIC CONE PENETRATION.
. SOIL PROFILE SAMPLES Eo| 2 |Resistance pior i S e »% CemARKS
M -
- w |36 3 20 40 60 8p 00 |UMT conne zZ: s
9 o w my— z i L ! : i Wp w WL :,3
ELEV RIPTIO Elg) wi2 zc;a $ |SHEAR STRENGTH P.S5.F, R GSR':?; gucz)e
DESCRIP N x| > 15 = DISTRIBUTION
DEPTH w{Si - > o < |© UNEONFINED + FIELD VANE . Y
é z b gu é ® QUICK TRIAXIAL  x LAB vang | WATER CONTENT (%) {%)
283.6 | Cround Surface » £ i 400 800 1200 1600 2000 10 20 30 pef IGR SA S1 CL
0.0 Uniform Sand ; \
339.60 . e i i 1188 120 380
4.0 RITINNT 1775 (8)
Fill
3 186 127 :
.y by g 1 b
2 24 4 185 169 ; fomiand, 0O 60 34 6
Silry Sand to AT 370
Sandy Silt
Ocecasional Pockets £ 188,135 0 45 46 9
of Clayey Silt
Compact to 7,85 1103
Very Dense 160
Y] 045 50 5
353.6
[— —
30.0 | Clayey Silt A o485 s O
Trace of Sand % 350
Stiff RETINFTHIY 010 63 27
V@ SETAT b L 130 o 16237
342.3 R ST IR
<3
%1.3| Clayey S5ilt A 140
Some Sand "a
Trace Gravel : ;, 131 88 1139
- Hard "/6
| Adalss ] 50
pr. 330
iy
+1 4
322.,1 R B Tt I . I T
61.5 | End of Borehole

Borehole Cave From
11.4", Assumed Water
Table

",3' x5 : Numbers refer to

Sensitivity

20 :
150-5 (%) STRAIN AT FAILURE
10 o L
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~501L MECHANICS SECTION

RECORD OF BOREHOLE

No 3

4

Note: Water Level
Not Established

WP 33-76-19 LOCATION Coorde. N 15 872 395; B 1 005 533 ORIGINATED BY _BL
oSt 6 Hwy  NWMA BOREHOLE TYPE __ Dismond Drilling NX Casting COMPILED BY . BL
DATUM ... Geodetde  _ DATE June 12, 1879 CHECKED 8Y ... TK
P w | DINAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘é’ S | RESISTANCE  LOT nasme AL m% REMARKS
= PRE IR 20 40 60 80 100 |VMT  conrtenr umTj G4 .
Ol w - 1 L L L L Wp W W, o
ELEV gl w2 %‘2 § SHEAR STRENGTH et % | Grain sI2E
DEPTH DESCRIPTION - § o g 80 % |o unconnanep + FIELD VANE WATER CONTENT (%) y DISTRIBUTION
£l2 5 |EO | & |ecuck Triaxiai  x 1AB vane o (%)
373.1] Ground Surfsce & d o ‘ 10 20 30 GR SA §1 CL
0.0 Uniform Sand
368.6] P11 1.1 85 [ 370
4.5; Siley Sand (Pi1l) 2.1.85 ¢ 10 152 (47)
Occasional Pockets T 1% 110
of Clayey Silt
4 &8 0 46 44 10
5 1 8§ 360
Clayey Siﬁmm_:wl 6 | 88 Y PR
Loose to
Comipact . o b
Trace Clay 1.1 88,011 o 4 49 35 12
and Gravel 150
348,1
25.0 // B 1l 55 1 26 o R —
Clayey Silt 4
Trace of Sand /| 12185 | 20
1
Very Stiff to Bard ¥ Q185172
L/
% 111 88 1 15 Ot 71475 4
[ % 330
a25.1 121 .85 1| 50
- ; y {
8.0 /1ol 23] 55 | 46 | 0
Clayey Silt :; A 320
Some Sand A%
Trace of Gravel ,;' 144 S5 1 40
Hard " .
3116 oI5 1 85 1 78
61.5] Bud of Borehole

*3' % : Numbers refer to
_ Sensitivity

20 :
15 -5 (%) STRAIN AT FAILURE
10
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Ortario HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION
RECORD OF BOREHOLE No 4
WP _ 33-76~19 LOCATION Coords, N 15 872 312: F 1 005 672 ORIGINATED BY BL
pist_.6 HWY __NWHA BOREHOLE TYPE Digmond Drilling NX Casing COMPILED BY EL
DATUM __Geodetic DATE June 14, 1979 CHECKED BY IX
o s DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES By | g |REsISTANCE piOT rasric NATURAL »% REMARKS
- w |56 & 20 40 0 80 o ™7 contewr AT} 5 L) 5
Ole w = ? i h ! i ] Wp W w | 5w
ELEV DESCRIPTION & § w %’ %c;: G |SHEAR STRENGTH ol 2 DGS:%"; ?%E
DEPTH . - ol B &1 5 |0 UNCONFINED  + FIELD VANE . y |DISTRIBUTION
& z 5 g‘—' & | quck Triaxiar  x 1as vane |WATER CONTENT (%) %)
381.3! Ground Surface n £ @ 10 20 30 GR SA Si Cl
0.0{ Fil1 380
811ty Sand to
Sandy Silt 158 3
2188 2 07321 6
3185 [ 2 170 07817 5
- TS
S1lt i s
- 5185 1 9
Occasional Pockets
of Clayey Silt
Compact to Very Dense 6185 L61 360 - 036 60 4
Claxe;— sile 188171
352.8 Pocketrs
28.5| Clayey 5iit 4 . _
Y /| = 856 350 :
. p A ) I
A 918 | 9
/
361.3] Firm to Stiff \
40.0} Clayey Siit A ~110.L88 1 44 340 7 28 50 15
$ome Sand A
g::e Cravel /| i Tss e
“|ofi2 Tss 1 46 330
324.8 M N Y]

P e ——

56.5 End_ of Borehole

Note: Water Level
Not Established

’ 20
o3, x5 Numbers refer to 1 W s o) crpaiN AT FALURE
Sensitivity 10 o
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EXPLANATION DF TERMS USED IN REPORT

'N' VALUE: AN INDICATOR OF SUBSOIL QUALITY,
WEIGHING 140 FOUNDS,
POR THE PENETRATION ACHIEVED.

1¢_CONE PENETRATION TESY (CSA S0, AJ19.3):
OF 'A" SIZE DRILL RODS.
UNDISTURBED GROURD.

IT IS OBTAINED FROM THE STANDARD PENETRATION TEST (CSA STD. AllY.1),
REQUIRED TO CAUSE A STANDARD 2 INCH O.D. SPLIT~BARRE]L SAMPLER T0 PENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER

FALLING FREELY A DISTANCE OF 30 INCHES, POR PENETRATIONS OF LESS THAN )2 INCHES 'K’ VALUES ARE INDICATED AS THE NUMBER OF BLOWS
'N' VALUES CORRKECTED FOR OVERBURDEN PRESSURE ARE DENOTED Tus V.

SPT 'N' VALUE 1S 'THE NUMBER OF BLOWS

CONTINUOUS PENETRATION OF A CORICAL STEEL POINY (2" 0.D. 60 CONE ANGLE) DRIVEN BY 350 FT-LB IMPACTS
THE RESISTANCE TO CONE PENETRATION 1§ MEASURED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THY CONICAL POINT INTO TRE

SOLL QUALITY: SOLLS ARE DESCRIMED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
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o0 . e®
memorandum

Ontario
To: Mr. M. Devata, Date: 80 02 08
Pavement Design & Foundations
Section,
Central Building, Downsview.

Subject: Retaining Wall at Weston Road,
W.P. 33-76-19, Site 37RW
NWMA, District #6.

Structures in the same contract as the above retaining wall
have been designed for Granular "C* backfill. Could you
please confirm that this material is suitable for the Weston
Road retaining wall and that the following design parameters
are satisfactory: ' '

Unit weight of backfill 130 p.c.f.
Angle of internal friction 4 = 30°
In addition as agreed with Mr. T. J. Kazmierowski would you

corroborate that the compacted granular"A" pad under the wail
footing may be reduced to 3' between Station 146+00 and 147425.

= Haspus

REH/cf R. E. Haynes,
Senior Project Engineer,
Central Section.

7540-1318 (10/78}



To:

From:

Re:

- e A PO

Ontario

b @
memorandum ¢

Mr. W. Lin Date: 1980-02-14
Design Engineer

Central Section

Structural Office Att: R.E. Haynes

Pavement & Foundation Design Section
Room 313, Central Building
Downsview

Retaining Wall at Weston Road
W.P. 33-76-19, Site 37RW
NWMA, District #6

As per discussions between Messrs. T.J. Kazmierowski
and R.E. Haynes Granular 'C' backfill for the above mentioned
project with the following properties:

Unit weight =~ 130 pcf o
Internal Angle of Friction ¢ = 30

is suitable for design purposes.

In addition, due to the proximity of utilities to the
temporary forward cut slopes it was agreed to reduce the
thickness of the compacted Granular 'A' to 3' between
Stations 146+00 and 147+25.

T.J. Kazmierowski
TJdK:ea Project Foundations Engineer



From:

Mr. W.L. Lin 1980-03-07
A/Head, Central Sectfon

Structural 0ffice

West Building

Pavement & Foundation Design Section
Room 313, Central Buflding

Retaining Wall at Weston Road
W.P. 33-76-19, Site R37
N.W.M.A., District 6

We have received the final drawings, associated D4 and
Special Provisions for the above mentioned project. It has been
noted thet the minimum horizontal clearance between the retaining
wall and railway tracks have been increased to 14 feet and we will
adjust the foundation drawing accordingly. We have no further

‘comments on the foundations and related earthworks for this structure
at the present time.

- L]

T. Kazmierowski
TK:ea Project Foundations Engineer



| Ministry of | . | ‘
" Transportation and , \ -

Communications

Ontario Memorandum

To: Mx. C. S. Grebski, From: Pav't. & Foundation Design Section,
Head/Central Section, Engineering Materials Office,
Structural Office, Room 315, Central Building.
2nd Floor, West Building. '

Attention: Date: 79 11 14

Qur File Ref. In Reply to

Subject: Re: Retaining Wall at Weston Road,

NWMA, District 6, Toronto.

We have reviewed the Preliminary Bridge Plan Drawing R~37-PI
for the above mentioned structure. Our comments are as follows.

1) Backfill material placed to restore the C.N,R.
embankment after construction should be keyed
into the temporary cut slopes by benching in
accordance with M.T.C. Standard DD-414.

2) Insure free-draining granular backfill is used
immediately behind the retaining wall.

P e

TK/MD/cy T. Kazmierowski,
Project Foundations Engineer.
For: M. Devata,
Senior Foundations Engineer.
c.c. Files
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