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FOUNDATION INVESTIGATION REPORT
For

Finch Avenue over Humber River (West Branch),
W.P. 49"'71"01, Site 37""108\5y
Hwy. 427, District 6, Toronto.

INTRODUCTION

This report presents the results of our investigation of
the subsurface conditions at the above mentioned site.
Fieldwork was carried out in two stages. The earlier
investigation, which was for feasibility study purposes,
was done on October 16, 1978, consisting of one sampled
borehole accompanied by a dynamic cone penetration test.
The later investigation was done from August 1, 1979 to
August 9, 1979, consisting of a total of eight sampled
boreholes, five of which were accompanied by a dynamic
cone penetration test. All the borings were advanced

by means of an auger machine which was equipped with

3%" I.D. hollow stem augers. The depth of the boreholes
ranged from 14 to 50 feet below ground surface.

SITE AND GEOLOGY

The site is located approximately 1.5 miles north of
Rexdale Boulevard and 0.5 miles east of Indian Line, in
the Borough of Etobicoke, Metropolitan Toronto.

In this area, the West Humber River meanders in a valley
which it has eroded into the surrounding terrain. The
valley is about 30 to 35 feet deep and approximately 1000
feet wide from crest to crest. The valley walls are
relatively flat with a slope of about 6:1, to as steep

as 1l:1, with the steeper walls generally located on the
north side of the valley. From visual observations, the
valley walls appear to be stable. The water in the West
Humber River is controlled by a dam at the Claireville
Conservation area, which is located about one mile upstream



of the site. During the time of the recent investigation,
the width of the river ranged from 25 feet to 50 feet and
the water in the channel was about 2 to 3 feet deep. The
bottom of the river is generally strewn with cobbles and
boulders.

Geologically, the site is located in a physiographic region
known as the "Peel Plain”. Most of the overburden in this
physiographic region generally consists of Pleistocene
deposits laid down under great thickness of continental
glaciers. At places, the glacial drifts were further
modified with a clay mantle which was left over from the
'Peel Ponding' periods. The underlying bedrock in this
area is a shale of the Dundas-Meadford formation. Within
the river valley, some of the glacial drifts and the upper
portion of the shale bedrock have been eroded away. At
places, shale bedrock is exposed on the valley walls, Over
the flood plain area, the river has left recent alluvial
deposits of sands, silts and clays.

SUBSURFACE CONDITIONS

The locations and elevations of the boreholes, together with
an estimated subsoil stratigraphy, are shown in Drawing
497101-A., In view of the significant difference in the sub-
surface conditions in the river valley and in the surrounding
high grounds, the subsoil conditions will be described as
follows:

River Valley

Because of erosion and deposition by the West Humber river,

the subsurface conditions in the river valley are rather
non-uniform. Not only the sequence of subsoil strata varies
considerably, but also the bedrock surface, and hence the
thickness of the overburden changes substantially. In this
regard, reference should be made to the Borehole Record Sheets,
which are appended to this report, for a detailed description
of the subsurface conditions at the various locations.
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In general, the overburden in the river valley ranges from
one to 35 feet thick and consists of alluvium which is under-
lain either directly by shale bedrock or by glacial drift

and interglacial deposits of clayse and sands, then followed
by bedrock. A description of the various subsoil types is

as follows:

Alluvial Deposits: The river valley is covered with a layer
of alluvial deposit which is about one to nine feet thick.
This layer of alluvial origin generally consists of one to
two feet of cobbles and boulders within the river channel,
up to four feet of sand and gravel within the river banks,

and up to nine feet of sandy silt over the floodplain area.

- Occasional pockets or inclusions, up to 5 feet thick, of
gravelly sand and silty clay with partially decomposed wood
were also encountered within the sandy silt layer. Typical
grain size distribution curves of the sandy silt material are
shown in Figure 1. Based on the 'N' values of 8 to 38 blows
per foot, the relative density of the alluvium is classified
as compact to dense, but generally in the compact range.

Glacial Till: The alluvial deposit is underlain either
directly by shale bedrock or in certain locations by a stratum
of glacial till up to about 11 feet thick. The glacial till
is a heterogeneous mixture of clay, silt, sand and gravel.

Typical grain size distribution curves for the glacial till
are shown in Figure 2 in an envelope form. The Atterberg
limits and the moisture content of the glacial till as
determined in the laboratory from representative samples are
tabulated below.

Range
Moisture content (w%) 8 to 13
Plasticity limit (wp%) 13 to 16
Ligquid limit (wL%) 19 to 38

The plasticity index and the liquid limit of the glacial till
are plotted on a Plasticity Chart, Figure 3. All the plots
are above the 'A' line in the CL and CI zones, indicating that
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the glacial till is inorganic and has a matrix with a low to
intermediate plasticity.

This 'N' values of 26 to greater than 100 blows per foot
indicate that the consistency of the glacial till is in the
very stiff to hard range.

Silty Clay: This cohesive subsoil underlies the glacial till
deposit or in certain places the surficial alluvium, and has
a thickness of up to 10 feet. The silty clay has a low to
intermediate plasticity, as evidenced by a plasticity limit
of 14 to 18% and a liquid limit of 39 to 47%. According to
the 'N' values ranging from 35 to 80 blows per foot, the
consistency of the silty clay is classified as very stiff to
hard.

8ilty Fine Sand: Underneath the glacial till or the silty
clay is a further granular deposit which is about 4 to 13

feet thick and is composed of silty fine sand. Representative
grain size distribution curves of the silty fine sand are
shown in Figure 4 in an envelope form., The 'N' values ranged
from 20 to 85 blows per foot. Accordingly, the relative
density of the silty fine sand is assessed as compact to very
dense, but generally in the dense range. This granular
stratum is a confined aguifer under an artesian pressure.

Surrounding Highgrounds

The overburden in the surrounding highgrounds is about 23 feet
thick. From ground surface downward, it consists of an 8 foot
thick layer of very stiff brown silty clay with intermediate
plasticity, followed by a 6 foot thick stratum of very dense
silty fine sand, which in turn is underlain by a 9 foot thick
deposit of very stiff to hard glacial till composed of a
heterogeneous mixture of clay, silt, sand and gravel with a
matrix of low plasticity. The overburden is underlain by
shale bedrock.



Bedrock Conditions

Because of substantial erosion by the river in the geological
past, the bedrock surface at this site varies considerably.
It ranges from elevation 532 + in the surrounding highgrounds
to as low as elevation 488 + at some locations in the
floodplain. The estimated bedrock elevations are shown in
Drawing No. 497101-A. Bedrock at this site is a shale of the
Dundas-Meadford formation. The shale is grey, soft, fine
textured and fissile. It also contains occasional limestone
bands. The upper portion of the shale bedrock is extensively
weathered. The weathered zone was found to extend as deep as
35 feet below bedrock surface in certain locations.

Groundwater Conditions

The groundwater conditions were observed by measuring the
water level in the open boreholes or in the plastic stand-
pipes installed in the boreholes. The results of observation
are shown in the Borehole Record Sheets and in Drawing No.
497101-A. Two artesian zones were encountered in the river
valley; one zone being in the lower sand deposit which is
sandwiched between the cohesive subsoils and the shale bed-~
rock, and the other zones being located in the transition
between the weathered and the sound portion of the shale
bedrock. The artesian head in the confined granular deposit
was found to be as high as 4.5 feet above ground surface,
corresponding to an elevation 527.5 +, whereas the artesian
head in the shale bedrock was generally less than one foot
i.e., elevation 522 + above ground surface. The water level
in the West Humber River during the time of fieldwork was at
elevation 516 +.

DISCUSSION AND RECOMMENDATIONS

In conjunction with the proposed construction of Hwy. 427 in
this area, it is required to extend Finch Avenue westerly from
Metro Toronto into the City of Mississauga. In addition, it
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is alsoc proposed to rechannelize the West Humber River. At
the crossing of Finch Avenue Extension and the realigned

West Humber River, two structure schemes are being considered,
one for a regional flood condition and the other for a 100
yvear flood condition. In each structure scheme, there is also
an alternative location for the west abutment, subjected to
the approval by the Municipality Office. All the structure
scheme have the same profile grade (elevation 545 + ) and
will utilize perched abutments because fills in the order of
30 feet are required. Our recommendations for the structure
foundations and approaches in the two schemes are on the
following pages.

It should be noted that the underside of the pile caps or the
spread footings should have a minimum of 4 feet of earth cover
for frost protection purposes. Because of the presence of
artesian pressure in the underlying granular layer, footing
excavation must not be carried out too close to the confined
aquifer, otherwise basal heave will occur. In view of this,
the west pier footings must not be placed lower than elevation
516. Further, should the underside of the pile caps at the
west abutment locations be located below elevation 527, which
ig the observed artesian head, an 18 inch thick Granular 'A’
pad should be provided at the underside of the pile cap to
prevent loss of fines in the subsoil due to the artesian flow
because piles will be driven through the confined aquifer.

If the various footing elements are located as recommended
previously, no major dewatering problems are anticipated;

any seepage into the footing excavation can be removed by
pumping from sumps. The shale is susceptible to weathering
upon exposure to the atmosphere, therefore the footing
formation level should be protected with a 4 inch thick mass
concrete working slab once the excavation is completed. In
certain places, the shale is badly weathered and it could
behave very much like a cohesive soil.
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Approaches

In order to achieve the proposed profile grade, fills up to
feet high and cuts up to 10 feet deep will be reguired for

the west approach and the east approach respectively. The

subsurface conditions are competent that such fills and cuts

will be stable if they are constructed not steeper than a

2:) slope angle.

In the areas where piles are to be driven, any existing
surficial cobbles and boulders in the ground should be
completely removed prior to placing the embankment and the
fill material should be free of particles larger than 3 inch
in sizes.

Other Considerations

Backfill to the abutment walls should be composed of free
draining granular type of material placed and compacted
according to current MTC practice. It should be noted that
heavy vibratory compacting equipment should not be used with-
in the zone drawn with a line from the heel of the retaining
wall stem at an angle of 1H to 1%V. Compaction of backfill
within this restircted zone should be done by means of light,
hand operated eguipment.

To estimate the lateral earth pressure imposed by the weight
of the backfill material and the surcharge, a coefficient

of lateral earth pressure equal to 0.35 and a unit weight of
135 pcf for the granular backfill should be assumed.

Rechannelization of the West Humber River

Pertinent information about the proposed rechannelization of
the West Humber River are not available to us at this stage.
However, for preliminary purposes, the sides of the channel
should be constructed not steeper than 2:1, and whenever
cohesionless subsoils are encountered the sides and the bottom
of the channel should be protected against erosion. Further,
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the bottom of the channel must not be located too close to the
artesian zone otherwise construction porblems can be anticipated.

From a construction peint of view, the following seguences are

suggested:

- Construct the pier footings first.
- Relocate the West Humber River.
- Construct the East Abutment foundations.

B. Ly, P. Eng. 0 &/
Foundation Engineer. .-

, | / 7 ‘A\QMﬂé{A\

_M. Devata, P. Eng.
Senior Foundation Engineer.

September, 1979,
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v Transportation and
Comimunicanony

D HIGHWAY ENGINEERING DIVISION -~ ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

WP 49-71-p1
o1sT .8 Hwy 427

RECORD OF BOREHOLE No i
LOCATION _Cowords. N 15 891 368; F 967 485

BOREHMOLE type _Hollow Stem Auger & Cone Test

ORIGINATED By _ BRL
COMPILED gy _  BRL

%_Hﬁﬂ 3"
450

- 3 1
Weathered {23 -
and
soft
sound REC
478.2 90%

{{_L 480
ncouhtered

37.5 End of Borehole

Note:

The sound portion of
the gzhale bedrock wasg
under a low artesian
pressure. The
artesisn head was
about 6" above ground
surface,

DAtum _ Geodetic DATE August 8, 1979 CHECKED BY _ -
A o w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E‘Q z RESISTANCE PLOT rasric RATOMAL aus *-:“"3 REMARKS
192 Tk CORTENT MM M_
§ « 0 Bg ‘; 20 80 0 80 100 We W W, z: M
ELEV - El@|l w2198 ] & [sHEAR STRENGTH AR SE— B | Grain $1z7E
DEFTH DESCRIPTION NEIREE 8% g |O UNCOMRINED  + FIELD vANE warer content (w)| 7 DlSTRl?UTION
£z 5 [ EY | & | ouck TRIAXIAL  x LB vanE . {%)
515.7 Ground Level v * epd w GR A S1 CL
SYa . 7 e TSIl = OFRanic ~ )
g ¥
1.0 Shale bedrock grey, /s 22 _1?‘:'9"
and fissile with 7 e 510
occasional thin "
limestone bands iy L10/4"
e wa B M4
"
8 500
| Arfesian
—yeays" water]

+3_' x5 : Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
]




Mgty of
Trarsroishens and
Lommoen ta ong

Brtenin HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~501L MECHANICS SECTION
RECORD OF BOREHOLE No 2
WP 49-71-01 tocation _ Co-orde. N 15 BS1 352; E 967 448 ORIGINATED BY BRL
oist 6 MWY 427 BOREHOLE TYPE _ Hollow Stem Auger & Cone Test COMPILED BY __BRL
DATUM _...Beodetic DATE August 7, 1979 CHECKED 8Y _ .~
SO PROFILE SAMPLES e s DYNAMIC CONE PENETRATION
o & | RESMSTANCE PLOT 2“-*«-—-... PLASTIC :2,",‘5‘:3;5 LU ,__E
— gg “v‘; 20 40 o0 80 100 LIMIT CONTENT LMY -i(_b REMARKS
Clex D At z ] h 1 ) : Wp W w, | 5w &
ELEV DESCRIPTION 18| 2]25| & [sHear STRENGTH R 2 | crain Size
DEPTH 5131 2| S|38| § [ovnconmme  wmmpwanef o]y [PSTRIBUTION
|7 5 [EY | & |®QUCK TRIAXIAL  x LAB VANE . (%)
520.0 Ground Level " £ K \ GR SA 51 CL
0.0 "'
Sand, 't + =
515.0 denze ... 39 39 (22)
5.0 Shale bedrock, S8.42% 12$7117
grey and fissile SEIT09
with occasional T oyt gy 510
limestone bands s
TRy g
LM X 4 L
limest
- imEstons L ¥ L 500
ETTN0) 5
Weathered e v R 490 -
and
- it Sa-t—t0f 3"
sound
480.0 RC| REC]100% e
40.0 End of Borehole

Note:

The sound portion of
the shale bedrock
was under a low
artesian pressure,
The borehole caved in
to elevation 495 +
one day after
completion, which
stopped the light
artesian f£low.

+3, x5 ; Numbers refer 1o
Sensitivity

20
1595 (%) STRAIN AT FAILURE
10




Mimigtey of

o T HIGHWAY ENGINEERING DIVISION~ ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

Note:

The lover portion of
the shale bedrock
was undetr a low
artesian pressure.
The artesian head was
about 6" about ground
surface.

RECORD OF BOREHOLE No 3
W b 49~71-01 LOCATION _Co-ords. N 15 891 344: E 967 413 ORIGINATED BY _BRL
DIST 6 HWY 427 BOREMOLE TYPE _ Hollow Stem Augers & Cone Test COMPILED BY __ BRL
DATUM Geodetic DATE August 7. 1979 CHECKED BY . %%
L PROFILE SAMPLES “w w DYNAMIC CONE PENETRATION -
50 u;%, & |RESISTANCE PLOT rastic NouRs ouw] T REMARKS
= |56 % 20 4p 0 80 00 |'™7T  content T} 5O N
. O o W - 1 i L L 1 Wp W w, | Sw
ELEY CCRIPTION =lglg| 2|28 & [snear strencTH - A ® | oRAIN sizE
DEPTH DESCRIPTI c1E31 2| $188] 5 |ounconmne .+ FiEwD vane WATER CONTENT (%)l 7 DISTRIBUTION
glz 5 | &Y & e ouck traxial T x 1aB vane . (%)
521.5 Ground Level ] £ ehd i GR SA 81 CL
0.0] Sand Lt 520
517.5| compact sy S5 116 Z 10 61 (29)
4,0 Sand and gravel PR v h 7o, AL b
512.5 with cobbles,dense |* 2 q
‘ w13 T EET 49
. 9.0 Shale bedrock ‘\@
grey. ToLks )a 55 33 510
AT T
6 1 s8] 53 Artesian
badly Wdter
weathered Ipss1.17 \ka‘*“**m.‘mmﬁ 100/f2"
and w 55,1153
Efestve [ 500
weathered /\“;/ﬂ <3 Rt AT N
and £
fissile VIS L Frcountgred
with IS FLSE MW A7 O 490
occasiona
limestone
bands fat Bty 11
480.9 .4 Vo e e e 5 P
40.6 End of Borehole

3, x5 ; Numbers refer to
Sensitivity

20
1585 {%) STRAIN AT FAILURE
10




M

HIGHWAY ENCINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE No3A WoP, 88.78-00)

(Formerly B.H. Wo., 3

W P 49-71-01 LOCATION Co-ords. N 1S BY91 330; E 987 44% ORIGINATED BY __MM
DI5T 6 HWY 427 BOREMOLE TYPE Hollow Stem Auguers & BXL Rock Coring & Cone Test  COMPILED BY MM
DATUM . Geoderic DATE .. Dctober 16, 1978 CHECKED BY .~ ~
w  JOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ?—“Q 2 | RESISTANCE pioT i SRS B~ REMARKS
o o |56 % 20 40 60 8o g0 |\ cowtw mmy 50 &
9 P W = - ) l 4 1 i Wp w W, ::33
ELEV DESCRIPTION TIE £ 228 & [sear strency o DTRIBUTION
=l sl Q|5 = I5TRIBUTION
DEPTH 1S 21 = 51 & |o unconmned + FIELD VANE . y
£12 3 g” ‘& | ouck triaxiaL  x (ae vane |WATER CONTENT (%) (%)
519.7 Ground Level = B i GR 5A 51 (i
0.0/ Sandy gravel, loose |57
515.7 ") 5518
« .U GIacial TI1T, hard
512.7 ]
7.0 Bedrock, layers of BXL = 1602
lime:tonz agdl RC lkop=! oy | 310
weathered shale BXL = 160%
505.7 RC ﬁonu 0z
14.0 End of Borehole

Kote:

Groundwater not
established. Borehole
was relatively dry
upon completion of
augering

,,3* x5 : Numbers refer to

20
15 *%) STRAIN AT FAILUR
Sensitivity ‘,%'5( ) STRAIN AT FAILURE




Mttty ot
M T L
Commer 2ot ory

EE HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~50IL MECHANICS SECTION
RECORD OF BOREHOLE No 4
W P 497101 LOCATION _ Co-ords. N 15 891 310; E 967 336 ORIGINATED BY __BRL
DIST 6 HWY 427 BOREROLE TYPE _Hollow Stem Auger COMPILED  BY BRL
DATUM ___Geodetic DATE August 3, 1979 CHECKED BY __ >
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES 1., | % |resistance pior sy Maroma
%z Y hprors MOISTURE ‘umr =5 REMARKS
- Q| & 20 40 60 B0 100 CONTERY Z=
Ofa A hay i { 1 i \ W W W, = . &
e By = o= Z P L b4
ELEV DESCRIPTIO Tla| 8| 2 |28 Q |SHEAR STRENGTH e GRAIN $I1ZE
DEPTH ,E CRI N - :E, B go T |° uNcONANED + FIELD VANE ATER CONTENT (% y DISTRIBUTION
g1z 5 | & & |ecuck reanal x Las vane |W (%) (%)
523,0 Cround Level et E AR 10 20 30 GR 54 51 CL
0.0] Sand Lo
compact to dense s T TEE TR 520 0 57 (%)
517.0 K S TR
6.0] Glacial T411: ot n
Heterogeneous mixture (1 S5-43
L of clay, sile, sand ¥ T 4] g6 2e L Jtandpige S 16 23 (61)
and gravel, very s tss-roedi 0 510
stiff to generally I
506.0] hard piey| €1 851 8% _ 0| b 150 29 (21)
17.0! Sand, medium gravel, :‘: 71 85| 4B
502.00 very dense . _
8§ 1 85 1 14aah0"
21,0! Shale bedrock VS 500
westhered, grey and S
fissile with /& g BRI IEALL” : o '
oreasional limestone )
bands
2 IR REYAY S 4 b "
;fy 490
v vt
¥ S3-Frrods
483,0 e g5 laoued qno

40,0 End of Borehole

Note:

Artesian pressure was
encountered in the
lower sand layer.

The artesian head
rose to about 1.5 feet
(corresponding to
alevation 524.5% +)
above the ground
surface.

20
+3, x5 Numbers refer to 154 5 (v sTRAIN AT FALURE
Sensitivity 10



HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -5011 MECHANICS SECTION

RECORD OF BOREHOLE No 5

-

WP 49-71-01 LOCATION Co-ords. R 15 891 280;: E 967 303 ORIGINATED BY __ BRL
DisT 6 HWY 427 BOREHOLE TYPE Hollow Stem Augers & Cone Test COMPILED BY BRL
DATUM Geodetic DATE August 2, 1979 CHECKED BY . . >
SO PROFILE SAMPLE o w DYNAMIC CONE PENETRATION
5 Lol g RESISTANCE PLOT nastic NATURAL e _x REMARKS
g LimiY CONTENT LIMIT e (2}
1= w | 26 20 40 &0 80 100 z=
Of= 3 1 h 1 h i Wp W w | Sw . &
ELEY DESCRIPTION REIRAE Zé 6 SHEAR STRENGTH A ———— 2 | GRAIN SIZE
DEFTH w1El 2| S B6 | % lounconanes  + FiEwD vane WATER CONTENT (%) 7 DISTRIBUTION
gz 5 [V & leouck TRIAXIAL x LAB VANE (% %)
524.,2 Ground Level 5 £ @ \ 10 20 30 GR SA §1 €L
0.0 Sandy silt with " .
trace of clay, browm, ' |4 - I
519,2| compact N 520 < ° ° 38 (62)
2,07 Giacial — L:EDL DIOWLg BI™H™ T gc i 30
TiL:  Very sitf g e 17 46 (37)
Heterogeneous ca 3é}r A S§81 55 o
mixture of el e Ty ]
hard 4, Ve
clay,sand P o o L 126
. containing 115 | B5 [150411"
coarse ¥ 1ET " 510 TH6TE™
507.7 Eravel, gravel ‘n_b oa TOAs s ‘ ‘ I 1
16.5| Silty sand, ip ' 3171 (26)
dense to very dense # v .55 38
502,2 vl B S8 ] 83
D/
22,0! Shale bedrock badly y/-./\‘f ) 500
weathared&y IR Q ¢+ /
weatTiete
soft and "
fissile RiL 22040
with
cccasliona rreprmed 14 490
limestone
bands
rorommie - 3ve |3
480
477.0 seetrrmds”
Gmdudd i d 41
47.2 End of Borehole

Note:

i, Slight artesisn
flow was encountered
in the lowetr sand
stratum.

2. The borehole caved

in to elevation

507 + one day after

completion. ‘This

stopped the artesian
flOW¢

3. The GWL in the caved

borehole was about

sne foot below the
ground surface.

20
+3, x5 : Numbers refer to 15 & 5 (w) STRAIN AT FALURE
Sensitivity 16




g, e RIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 6

WP 49-71-0} LOCATION __Co-ords, N 15 891 290: ¥ 967 280 ORIGINATED BY ___BRL
pIsY 6 .. HWY 427 BOREHOLE TYPE Hollow Stem Auger COMPILED B8Y ___ BRL
DATUM Geodetir DATE August 2, 1979 CHECKED BY __ »o
PROF AMP &« W 1 DYNAMIC CONE PENETRATION
SOIL PROFILE § LES Wy | g |RESISTANCE PLOY 2 frasre MR e LI REMARKS
o 4% Y o a 60 8o o LIRIT  CONTERT  LIMIT =0
Ole e 122 7 2080 %0 8 ¢ wp W w | 5% &
ELEY RIPTION Eleglw | 2125| & [snear sTRENGTH by | F | GRAIN $12€
BEPTH DESCRIPTION IE1 Z | S |28 | 5 [ounconemen  + rieo vane WATER CONTENT (| ¥ |DSTRIBUTION
g Z 5 | &Y di ® GUICK TRIAKIAL X LAB VANE 0 20 3 (% {%]
524,8 Ground Level % £ | Oyflepdqg 0 GR 5A 51 CL
0.0 Sandy silt, some clam"
compact, browu il 551 TO 520
517.8 | HZ TS89 g 0 33 (67)
7.0] Gravelly sand, a:~° 3 BET5T .
512.5 compact to dense oo T4 T EET 48  Artesiar 47 43 (10}
# wat ex
12,0] Clay, low to ? SESED o o
intermediate b TR TS 51
plasticity, _ *f°ﬁ“m,//, :
Very stiff grey 2.1 .85 | &3 22 {
502, | bo hard s
22.0| Sand, fine to vedium |, ,[9 | 85 | 70 S00
grey, compact to "‘10 S5 T .
generally very .
dense vt reountdred
M 131 S 1 70 0 83 (171
489.8 . {490
35.0| Shale bedrock, g{/m“ 221130
ottasional ~
1 s P
imestone bandg RN e
.
weathered W05V 480
sound Qﬂ}
ls75.0 4‘3714 85 |REC [95%

49,8 End of Borehole

Note:

The lower sand
stratut weg under
artesian pressure
with & hesd of about
1 foot abeve the
ground surface,

20 o
3,05, Numbers refer 1o 15 45 (%) STRAIN AT FAILURE
@nsitivity 10



Ministry ot
Crarsnuiatn gty
Lemmurzaieng

Oena HIGHWAY ENGINEERING DIV.I DN« ENGINEERING MATERIALS OFFICE -SCIL MECHANICS SECTION
KECORD OF BOREHOLE No 7
WP 49-71-01 LOCATION __ Co-ords. N 15 891 255; E 967 183 ORIGINATED gy _ BRL
pisr__ 6 HWY 427 BOREMOLE Tr7E . __Hollow Stem Auper & Cone Test COMPILED BY __ BRL
parum __ Geodetic - DATE Lzgost 1, 1979 CHECKED BY v
W I DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g,w 3 |resistance pror rasmic NATORRL =
g £ 3 Limit MOISTURE T =0 REMARKS
b 20 20 40 40 80 100 conNTENt z=
Ofe & m..“: i h 1 4 1 Wp W w | 5w L&,
ELEV DESCRIPTION i) w | 2(95| & [snear strencrn NS - 2 | GraIN SIZE
DEPTH = El x| 8 Zol g o unconrneo LD VANEL oo o tenT (% y |DISTRIBUTION
g1z 5 U & e ouick Triaxial  x 1a vane |W CONTENT (%) (%)
5950 Ground Level A - b 20 40 & 80 100 10 20 30 GR 5A $1 CiL
0.0] Sandy silt, loose [|+}'
51a,5| to compact _,j {58 5 520 0 30 {70)
4-5F§:r elay, lov Piﬂjfjf}f;;; 2185 ¢ Cone/ augered s
v organi trer '
513.5 and wood £ibrea A} 385 |5 to 2p e
.5 Glacial Till: A48 27 s 7
508.0 very stiff to hard ;z' 51 ES L% 510 &
15.0] S1lty clay, low'to ’;' 6185 | ) N ndpiph *
interczediate ) A1 2188 Ll
ylasticity, very Py -«
501.0)  srdff to h;!‘ﬂ V48188 23 M"'\HW 134
22.0] Sand to sand and S L TTEET 500 17 (25)
gravel, compatt to |* [ 185711
generally dense #o |10 ] 88 1 94 (5
* L[]
«ol11] 88 57
7
4
488.0 - %0
147
35.0 s
o
FIC|80%
480
478,7 T 100%
44.3] End of Borehole

Rote:

The lower sand
deposit is under
artesian pressure
with a head of about
4 feet above ground
surface, -
{eorresponding to
elevation 527 +)

*3‘ x¥ ; Numbers refer to
Sensitivity

20
150-5 (%) STRAIN AT FAILURE
10 .




e

‘ V, “ransporanen aag

Lommarne alions

Ontirie HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SCIL MECHANICS $ECTION
RECORD OF BOREHOLE No 8
WP 49-71-01 LOCATION __Co-ords. N 15 891 360; E 967 623 __ ORIGINATED BY __BRL
DIST 6 HWY 427 BOREHOLE TYPE Hollow Stem Auger COMPILED BY BRL
DATUM Geodetic DATE August 9, 1979 CHECKED BY __ L%
ur FOYNAMIC CONE PENETRATION
SOH PROFILE SAMPLES g‘ﬁ% 3 |resistance pror poastic :g,‘g:::[ ouo HE REMARKS
L =
= w |26 @ 20 40 60 80 100 |7 conTENT tmiT 5O 2
Ofl= W ak = ! d ! 4 S Wp w W Sﬁg .
ELEV Ele| w2198 § |SHEAR STRENGTH [SAROOP: GRAIN Si2€
BEPTH DESCRIPTION =151 2 $ )36 & |ounconrned  + riErd vane warer content | ¥ [PETRIBUTION
gz | &Y | & [eouck TRAKAL  x LAB VANE o s %0 . {%)
1554 .2 Ground Level v - w 0 GR SA §1 CL
0.0 | silty clay, brown, /,//:
very stiff, with ’/
1A 550
intermediate % 1185 T 58
5460 | Plasticity, A7
8.0 | S8ilty sand, very 4
fine, dense | T - Y 0 47 (53)
1540.2 B 540
14,0 | Glacial Till: 85 | 33 q brd
Heterogeneous
mixture of clay, "
silt, sand and gravel ie S8 _TTIEa11 o
33.2 1 Hard ;
23.0| Shale bedrock 530
weathered and S8 1154
fiszile
£s LLoi6" -
518, 5 £8. ) 318049" 520
35.7 End of Borehole
Note:

The borehole was dry
and open.

,,3‘ x5« Numbers refer to

20
1595 (% IN AT
Sensitivity ',":; (%) STRAIN AT FAILURE
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Oct 75, FF.5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & sur Fine { Medium Fine ] Coorse

Yoo MINISTRY SIEVE DESIGNATION 270 200 M0 100 8050 40 30 20 1s 4 Yy Wt e gy e 2"2"3;

v 10

0 20

70 30
g 40 40 Q
a 2
3 w

50 A 0 =
z LEGEND .
& SAMPLE[  SYMBOL g
Wog 0w

%0 0

Q‘c
\O
20 ¢ 80
3 '
(0':?
10 0
0 P 100
] | ] Lid LIt NN
o s 8 238 - o A wew 01 0.5 V.0 10 20 30 40 304070
° © ©o oo o © e o9
GRAIN SIZE IN MILLIMETERS
Ministry ot
@ Transporation and GRAIN SIZE DISTRIBUTION FIG No |
Communications WP 49-71-01

Ontario

SANDY SILT
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Oct 75, FF.5:22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & ST Fine | Medium | Coarse Fine |  Coorse
Yoo MINISTRY SIEVE DESIGNATION 270 700 140 100 6050 40 30 20 16 108 4 YW YT e 2%’3;
P
g
»0 /./ J/ / 10
Az
50 s e i _,/ 20
Pdl" - ﬂ’
- e
70 — P : 30
Q ¢0 ) S y - 40 g
5 ! R : '2
< -~ / i
50 " 1. 50
Z |7 LEGEND 5
§ w s, . o BH |SAMPLE SYMBSOL .0 g
A AT 4 e e
4 s v 4 6
%0 47 A / 70
d " _’ 5 3 gy 8 e
20 i,“ 5 4-‘/ a0
» "'W
u/v:
1o ‘ww-—dﬂiﬁ. H ot 0
T
o
100
o IO P 1 | ] 11 1 LI L1 1]
o S 8 o9 - “ # e . 0.1 0.8 . 1.0 2 3 4 S 10 20 30 40 508070
@ e ©° 99 2 @ =2 ¢@oe
GRAIN SIZE IN MILLIMETERS
ey fomand GRAIN SIZE DISTRIBUTION :LGP :-':27] -
Communications - -
Ontario GLACIAL TILL
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Oct 78, FE.5-7)

bo s, P ——

50

40 ——— i -
2 ci
]
o
Z
r %0 o A
9
-
vy
3 et - wh | LEGEND

50 £ // L BH SAMPLE SYMBOL

A /
MH OH
10 }My SN DD TN
8?\ R : \\\W .
. ML l// ML ot -
0 10 30 40 50 60 70 80 90 100
LIQUID  LIMIT %
Ministry of
@ T,!a,',S;Z,f’taﬁmnd PLASTICITY CHART FIG No 3
Communications ' WP 49 -71-01
Ontario
ASILTY CLAY . s GLACIAL TILL e SHALE
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Oct 75, FF.$-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
A ST
ClAY & siL Fine | Medium | Coarse Fine l Coarse
Y00 MINISTRY SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 18 108 WWBOY e Yo 25’:"3;
v 10
0 20
70 30
g 0 40 g
% <
e |l
a ) ::'
. 30 30
z LEGEND 5
= BH |SAMPLE|  SYMBOL U
wog 60 W
|-
30 70
i
20 Q:\' "0
Q
10 < v
0 160
””hﬂl | 1 | 1 L] HBR L1
2 § § § § 3 8 2 3= 0. 0.3 1.0 2 3 a 10 20 30 40 306070
Q > > © °
GRAIN SIZE IN MULIMETERS
FIG No 4

Ministry of
@ Transportation and
Communications

Ontario

GRAIN SIZE DISTRIBUTION
SAND
FINE TO MEDIUM

WP 49-71-01
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Oct 75, FF.5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

" " SAND GRAVEL
CLAY & SiT Fine | Medium | Coorse Fine Coarse
Yoo MINISTRY SIEVE DESIGNATION 270_200 140 100 6050 40 .30 20 18 108 p Yo Bt YT T gtk
[+
I} . / / / .
v0 . ‘ I ' -1 10
SA N E> "“", ) - / Vi
" UNIFORM | [ P 7] 20
VERY FINE| SAN : ,-’ 7
! /
/
70 v / 30
! Y s NDI~. ///
; / |WELL [GRADEDL] ™A / o
Q o { d “0 @
D . / / <
g / r 4 u
z . / Prd i,/ LEGEND 5
W
£ w0 / './ . ; v 52 H sm\;\m smsor___| §
7 / P
\ .I i v ’ 3 ‘ A 4 W——
30 ’/ / - / 70
B P 7 8 2 — e s + 5 —
10 AL ,.r'& - . 80
u—:‘e‘f‘“ - - c’ AVE: LLY
7 b AN D
0 2 e *0
o b e et T
° I 1T T L ITTIII T LTI -
3 § § §§ s 5 2 %3 0.1 - 0.8 1.0 2 3 4 8 10 20 30 40 308670
) | ' ' GRAIN SIZE IN MILLIMETERS
@ A GRAIN SIZE DISTRIBUTION FIG No 5
Communications WP 49 -71-01

Ontario




EXPLANATION OF TERMS USED IN REPORT

‘' WALIE: AN INDICATOR OF SUBSOIL QUALITY. IT 1S ONTAINED PROM THE STANDARD PENEYRATION TEST (CSA SYD. A118.1). SPY W' VALUEL 15 THE NUMBER OF BLOWS
EXQUIRED 10 CAUSE A STANDARD 2 INCH 0.D. SPLIT-BARREL SAMPLER TO PEREYRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVER BY A HAMMER
NEIGHING 140 POUNDS, PALLING FREELY A DISTANCE OF 30 INCHES. POR PENETRATIONS OF LESS THAN 12 INCHES 'K’ VALUES ARE INDICATED AS THE NUMBER OF BLOWS
FOR THE PENETRATION ACRIEVED. ‘K' VALUES CORRECTED FOR OVERBUKDEN PRESSURE ARE DENOTED THUS .

E!ﬁlc CONE PENETRATION YRSY (CSa STD. AL19.3): CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" 0.D. 60 CONE ANGLE) DRIVEK BY 350 FI-LB IMPACTS
ON 'A" SIZE DRILL RODS. THE RESISTANGCE TO CORE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CORICAL POINT INIC THE

UMDISTURBED GROUND.

BOIL QUALITY: SOTLS AKE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
CONSISTENCY: COMESIVE SOYLS ARE DESCRIBED ON THE PASIS OF THEIK UNDRAINED SHEAR STRENGTR AS FOLLOWS:

i 5 s 0 - 250 | 250 - 500 {500 - 1000 1000 « 2000]2000 ~ 4000] > 4000
VERY SOFT | SoFT FIRK STIFF  |VERY STIFF |  BARD

DENSYNESS:  CORESIONLESS 50115 ARE DESCRIBED OF THE BASIS OF SPT 'N' VALUES AS FOLLOWS:

YR (BLOW/FTY 0-5 5= 10 10 « 30 0 - 50 > 50
VERY LOOSE LOOSE COMEACT DENSE  \VERY DENSE

BOCK QUALTTR: ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL PEATURES AND/OR STRENCTH.
RXCOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FEOM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LEKGTH DRILLED IN THAT CORING RUX.

MODIFIFD RECOVERY: SUM OF THOSE RATURALLY PRACTURED CORE FIECES, 4"+ IN LENGTH EXPRESSED AS A FERCENT OF YHE LENGTH OF THE CORING RUN. THE
ROCK. QUALITY DESICNATION (RQD), POR MODIFIED RECOVERY,IS:

{ RQp () 0 - 25 25 = 50 50 = 75 75 « 80 80 «~ 100
e VERY FOOR POOR FAILR Goor EXCELLENT
JOINTING AXD BEDDING:
SPACING ™ 2 - 2" I 1t - 3¢ 3t -1 = 10
JOINTIRG VERY CLOSE CLOSE }‘DD. CLOSE WIDE VERY WIDE
BEDDING VERY THIN THIN l NELTUM THICK VERY THICK

ABBREVIATIONS & SYMBOLS

LABORATORY TESTING FIELD SAMPLING EARTH PRESSURE TERMS
TRIAKIAL TESTS ARE DESCRIBED IN YERMS OF WHETHER &5 SPLIT SPOOK [ COEFFICIERT OF FRICTION
YHEY ARE CONSOLIDATED (€) OR MOT (L) VS  WASH SAMPLE : 5 ANCLE OF WALL FRICTION

1SOTROPICALLY (1) OR WOT (A) §T SLOTTED TUBE SAMPLE
AND SEEARED DRAINED (D) OR UNDRAINED (U} PS5 BLOCK SMPLE ke COEFFICIENT OF BARTE PRESSURE AT REST
WIfH PORE PRESSURE MEASUREMENTS (AAR OVER SYMBOLS) CF  CHINW SAMPLE K COEFFLGLENT OF ACTIVE EARTE PRESSURE
%G, CIU = CONSOLIDATED ISOTROPIC UNDRAINED T W THINWALL OPEN « COLFFICIENT OF PASSIVE BARTH PRESSURE
TRIATIAL WITH PORE PRESSURE MPASUREMENT TP TOIWALL PISTON P Eg{
UNLESS OTHERWISE SPECTIFIND IN REPORT ALL TESTS 05 OSTERBERG SAMPLE : ANGLE OF JNCLINATION OF SURCIARGE
ARE TM COMPEESSION FS  vou semLE w $LOPE ANGLE-BACKFACE OF wALLE wr
R ¢ ROCK CORE J: ANGLE OF S10pE X B

FH T.W., ADVANCED HYDRAULICALLY

P M T.H. ADVANCES MANUALLY N8N, BEARING CAPACITY FACTOKS

DEPTH OF FOOTING

E
B,L FOOTING DIMENSTONS
INDEX _PROPERTIES STRENGTH PARAMETERS

Y URIY WEIGHT OF SofL (BULR DERSITY) 4 ANGLE OF SHEARING RESISTANCE
¥,  UNIT WEIGHT OF MATER 16 PEAY SHEAR STRENGTH
’g UNIT DRY WEIGHT OF SOIL (DRY DENSITY) Ty ' RESIDUAL SHEAR STRENGTH HYDRAULIC TERM
¥ ORI WEIGHT 0P SUBMERCED SOIL e COMESTON INTERCEPT C TERMS

G,  SPECIYIC CRAVITY OF SOLIDE ;0305 NONMAL PRINCIPAL STRESSES h  EYDRAULIC HEAD OR POTENTIAL

e VOIDE RATIO u PORE WATER PRESSURE q  RATE OF DISCHARGE

«,  TNITIAL VOIDS RATIO . EXCESS u v VELOCITY OF FLOW

%4y * DM LOOSEST STATE ", PORE PRESSUKE RATIO £ EYDRAULIC GRADIENT

im ® I DENSEST STATE 4, UNCONFINED COMPRESSIVE STRENCTH ] SEEPAGE FORCE PER UNIT VOLUME
D,  RELATIVE DENSTIY » 3RSl i N INDRATHED SHEAR STRENCTS % COEFPICIENT OF VISGOSITY
] POROEXTY € LINEAR STRAIN k  COEFYICLENT OF HYDRAULIC CONDUCTIVITY
v WATER CORTENT ba BHEAR STRALN l-h % TN HORIZONTAL DIRECTION
w  LIUID LDaT v PULESON'S EATTO k, & IN VERTICAL DIRECTION
\f, FLASTIC LIMIT L MOINTLUS OF PLASTICITY L= COEFPICIENT OF VOLUME CHANGE
V‘ SHRINKAGE LMyt & MODULUS OF SHEAR DEFORMATION €, COEFFICIERT OF CONSOLIDATION
1, FLASTICITY DIDEX = ¥~ ¥p ¥, MODULUS OF SUBGKADE KEACTION G, COMPRESSION TNDEX

1, LIQUIDITY TRURX -L;;!z» . STABILITY COEFFICIENTS €, RECOMPRESSION INDEX

1, CONSISTENCY mlnxx - T’:.'.Ll%‘_'. AB PORE PRESSURE COEFFICLENTS 4  DRAINAGE PATE DYSTANCE
A, AcTIvITY o wrgp el T — e T, TIME FACTOR
On  ORGANIC MATYER COMENY Ao Ty SusE OF APOSTROPHE U  DEGREE OF CONSOLIDATION

. BRGRER OF SATURATION B i SLLYS ARGLE O 0, OVERCONSOLIDATION RATIO (OCR)

Su {undisturked } O = EFFECTIVE NORMAL STRESS

s
s smmmvim - <R
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CONT No ‘}
WP No49-71-01 | N/

EINCH AVE OVER SHEET
HUMBER RIVER { wEST BRANCH}
BORE HOLE [OCATIONS & SOIL STRATA

{
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Y
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S | N SR

LEGEND
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é;‘!- Dynamic Cone Penetrotion Test {Conel}
@ Bore Hole & Cone
W Blows/ft [Std Pen Test 3SOTr lbs energy}
/‘*55&
§ COME Blows/ft [60* Cone, 350# ibs energy}
F WL at time of investigation Aug 1979,
Bore Hole 3A Wi Not established,
Bore Hole 8 was Dry & Cpen
i . : . Head
: ARTESTAN WATER
P Encountersd
. CO-ORDINATES
) Mo | ELEWATION S
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Underwoo”{cLenan Ltd.

89 Carlingview Drive
Rexdale (Toronto), Ontario MGW 5E4
Telephone (416) 675-6484

QOctober 12, 1982

Mr. A.A, Witecki, P. Eng.

Approvals Section

Ministry of Transportation and Communications
3501 Dufferin Street

Downsview, Ontario

M3K 1N6

Dear Mr., Witecki:

. \ _ - i
Re: Finch Avenue West Bridge b\éafg‘ A%Lf% j7] CD

Over West Humber River
MTC Site No. 37-1085

Further to our discussion of October 8, 1982, and in order to obtain
preliminary approval, please, find attached four copies of one pre-
liminary drawing and one copy of the approved design criteria. One
copy of the soils report and one preliminary report have been shown -
to your office earlier. Possibly they are in your file.

The structure is scheduled for construction during the next season
of 1983, and final drawings and specifications are scheduled to be
ready for submission before the end of 1982.

The foundations of this structure, especially, the proposed use of
caissons to support the pier has been brought to the attention of Mr.
Naran Patel, P, Eng. earlier, On the basis of recommendations by Mr.
Tom Karmiezowsky, P. Eng. and our soil consultant we have made arrange-
ments for further substrata exploratory work at the location of the
proposed pier caissons, This work has been delayed because the channel
under the structure is now under construction.

Mr. Marty S. Devata, P. Eng., has expressed his willingness to take part
in a meeting to discuss further the matter of caissons. As soon as we
have the results of the exploratory work we shall inform both yourself
and Mr. Devata, P. Eng. in order to call a meeting as you see fit.

The structure is to be designed according to DHBDCu Thé’girder concrete

strength is referred to as 40 Mpa however preliminary calculations in-
dicate that it may be reduced to 35 Mpa.

Consulting Engineers and Planners gm



o P

Mr. A.A. Witecki, P. Eng.
October 12, 1982
Page 2

Your early attention, in view of the tight schedule, will be greatly

appreciated.
Yours very truly,

UNDERWOOD- McLELLAN LTD,

N / //( " f-"“"""“

Johﬂ?E./Géryfa1akis, P. Eng.,
Senior "Project Engineer

JEG:jh
Attachment
cc: J, Tuck

‘Mr. M.S, Devata, P. Eng.
Mr, B.W.H. Crossland, P. Eng,

ETRY



To:

Att'n:

Froms

ITTRE LRIt

Mr. K.L.

wieinsteiber _ Date: B2 08 04

Head, Approvals Ssotion
Structural Offics

3501 pufte

Naran Patel

in Btreet

Pavement & Foundation Design
Room 315, Central Building
Downsview, Ontario

Ra:s

Finch Avenue over West Humber Bridge
Municipal Structure Review
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We have roviewed the information forwarded to us on the above~mentioned
structure and provide the following comments:

1.

Although heavy section steel W' piles can be driven to
bodrock uysing a high energy hammer, extreme difficulty
may be encountered in attempting to unwater excavatlons
for the piler pile caps due to the presence of artesian
ponditions and a2 highly permeable surficial granulay
dupozit which ig in direct cowmmunication with the river
WELET .

The use of calszsons extending up to the underside of the
cop bean will eliminate the major unwatering concerns.
“hese large diameter tube piles {75 o + } should be
ermiipred with a reinforced drive shoe with a chisel bit
and socketed a mindmom of 1 metre into competent bedrock.
Artesian head within the caisson can be balanced using
tremie concrete., Any artesian flow up the outside shaft
of the caissons can be acgomnodated by an appropriately

designed filter blanket which will prevent the loss of

fines. Due to the fluctuating bedrock surface across the
site, and the high cost of caissen installation, precise
hedrock data will be reguired at sach caisson logation
priory to construotion operations,

This section has previously investigated the crossing and a report

was issued on September 1, 1979 under W.P, 49-71-01. In addition,

concern was documented regarding the effects of artesian conditions
on the proposed channelization scheme, It may be beneficial

toy review this data.
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Tom Kazmierowski, ¥. Eng.
Foundations Engineer
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Ontario

Ministry of Engineering Materials Office
] Pavement & Foundation Design Section
Transportation Room 313, Central Building

and 1201 Wilson Avenue
Communications Downsview, Ontario
M3 1J8

November 24, 1980

Proctor & Redfern Limited
Consulting Engineers and Planners
75 Eglinton Avenue East

Toronto, Ontario

M4P 1H3

Attention: Mr, E.A, Heinrichs, P. Eng.

Dear Sir:

Re: Proposed Check Dam for Humber River
Channel Diversion
Bwy. 427, W.P. 49-71-01, District #6

Further to your letter dated B0 11 14 regarding the above
mentioned subject we have reviewed the available subsurface
information in this area and submit the following comments.

Recommendations for the proposed diversion in the area of
the structure (100 feet upstresm and 100 feet downstream of the
¢ of the Finch Ave. Extension) were given in a memorandum dated
80 02 26 to Mr., R.D. Gunter, Regional Geotechnical Cffice,
Central Region, and a copy is enclosed for your information.

In the area of the proposed check dam, we do not have any
subsurface information and piezometric data., Our past experience
indicates extreme variation in the subsurface and artesian
conditions in this area. In view of this, it will be extremely
difficult for us to provide any comments with regard to excavation
to elev. 510.75 for installation of the gabions, without carrying
out any subsurface investigations.

Yours very truly,

;ﬁ f’ 7 M.le QWWinY\

M. Devata
Senior Foundations Enginecer

ce: B. Lankinen
R.D., Gunter
K. Pilgrim
Encl.



To:

From:

Re:

Qntaric

Me. R.D. Gunter Date:  gq.02-26
Head, Geotechnical Office
Central Region

Attention: Mr. P. Penev

Pavement & Foundation Design Section
Room 313, Central Building
Downsview

Proposed Diversion for Humber River West Branch
(Finch Avenue Over Humber River West Branch)
W.P. 49-71-01, Site 37-1085

Hwy. 427, District 6, Toronto

At the M.T.C. Consultant's Progress Meeting No. 80-02 for Hwy. 427
from Rexdale Boulevard to North of the Humber River concern was expressed
regarding the effect of artesian conditions on the proposed diversion
of the Humber River. As you requested at that meeting our comments
relating to the artesian conditions are as follows.

The artesian conditions for the Humber River and Finch Avenue
crossing are described in detail in our Foundation Investigation
Report for Finch Avenue over Humber River, W.P. 49-71-01 dated 79 09 21.
This report also contains detailed recommendations with regard to
artesian conditions for the design and construction of the Finch Ave.
Bridge. For the proposed diversion in the area of the structure (100
feet upstream and 100 feet downstream of the £ of the Finch Ave.
Extension) we recommend the following: :

1. The diversion invert level should be above elevation 516.0.

2. The base of the diversion should be provided with a filter
mat placed directly on the prepared subgrade of the diversion
covered with an interlocking concrete block system, Terrafix
or equivalent. ' :

Any temporary excavations for installing the concrete block
system or for other reasons, should not be carried out below
elevation 515.0. The temporary excavations for the installation
of the concrete block system should be carried out parallel

to the channel cross section in Tongitudinal strips {parallel

to the channel flow) not to exceed 75 feet in length.

The above recommendations are based on subsurface information and
piezometer data in the area‘of the structure. This data reveals extreme
variation in the subsurface and artesian conditions at this location.
The design of the diversion cutside the areas discussed above should
be based on further piezometer installations and observations.

MM:MD: ea ‘*i_fx\ \\\ RGN SN
cc: K. Worsley " ;
K. P}}gpim M. Maclean
For: I, Devata
Senior Foundations Engineer
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Ontario

To: File Date:  g9-04-15

7540-1318 (10/78)

Central Region

RE: Proposed Diversion of Humber River (West Branch)
Near Future Finch Ave, Crossing, Site 37-1085,

We would like to take reference to our earlier memo of
80-03-26 in regard to the adverse effects of the artesian
conditions on the proposed channel invert. The profile
of the West Humber Diversion channel (as per our
Hydrology Report BW5023) puts the average channel invert
at el, 516.5, assuming a check dam downstream of Finch
Avenue., Therefore, the minimum channel invert would be
at el. 515. which was indicated as being too low by the
Foundations Office. This was based on the local artesian
conditions with a 50'+ wide low flow channel used in their
calculations,

New calculations by the Foundations Office show that they
would tolerate a low flow channel width of 30 f£t., with
invert down to el. 515.+ .

As a result, we propose to vary the width of the bottom
portion of the low flow channel (that, which is below el.
516.+). from 50' at the Highway 427 bridges to 30' width
downstream of "station 1000.. 'The taper will be smooth and
gradual. This channel width will be continued at the 30°
width further downstream through the proposed bridge site
to approximately 200' downstream of Finch Avenue. A short
25' transition section is required here where the diversion
meets the existing channel.

Similar as in our earlier memo, the low flow channel
should be protected with filter cloth and 4" to 6"¢ stone.
The 4"-6"@ stone may also be placed in the 30' wide low
flow channel beneath the future structure.

GG’W

VFB:gj V.F. Boehnke,
Area Engineer-Structures,
for:
C.C K. wor51ey G.C.E. Burkhardty
E. Heinricﬁ; (Proctor&Redfern) Head, Structural Section.
M. Devata
Je. Carter
P. Penev
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CHANNEL X-SECTION NEAR FINCH AVE.
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Regional Geotechnical Section,
Central Reglon, :
3501 Dufferin Street,
Downsview, Onbarioc.,
M3K 1NS

Telephones 248-3252

March 5, 1980

- The Proctor.and Redfern Group,

Consulting Engineers,

75 Eglinton Avenue East,
Toronto, Ontario.

MLP 1H3

Attention: Mr. B, Heinrichs

Dear Sirs

Ret W.P. 49~71-01, Higiwzy 427
From just Horth oif Rexdale Blvd. Htly to
Just North of the Humber River. c
Erosion protection of Humber River
shannel diversion. '

A test pits placed along the proposed Humber

‘River channel diversion and Foundation investigation

for the Finch Avenue extension revealed that the entire
flood plain area of the Humber River at this location
is under artcsion condition. This was discussed with
Mr. M. MacLean (Foundation Design Section) and upon re-
viewing the subsurface information and piezometer data
in the area of the structure, Mr. MacLean recommended
the following treatment of the channel diversion.

(1) The new channel (the side slopes and the bottom)
in the area of the structure (100 feet upstream and 100

~feet downstream of the G of the Finch Avenue extension

over lumber River) should be lined with an interlocking
concrete block system, (Terrafix or equivalent) placed
over filter fabric,. o

(2) The diversion invert level (bottom of the new chanw
nel) at this location should be above elevation 516.0.

This recommendation was further discussed in
detail with MNr. MacLean and an agreement has been reached
that the equivalent and more economicszl. treatment is to
be used, consisting of 18" random rip-rap placed over
filter fabric in the location as mentioned above.

I A EREERNSEERNDY- 2



® B

For the remailning portion of the new choannel
¢iversion tha treatment in ¢o be the same oxcopt that

'l

the depth of the rip-rap should be reduced to L%,

For the alternative type of the filter fabric
refer Lo this office’s memo of February 25, 1980.

The quality of the crushed rock used for rip-
rap shall be quarrled stone conforming to the requlre~
ment of MeTeCe Form 511.

A1) joints in the filter fabric shall be
ovorlapped 3 feet.

Tha rock material shall not be dropped on the
£ilter fabric from height greater than 18 inches.

- /ﬁﬁbwr .
PP:le "~ Ps Penevy -

for:s R, D. G\ﬂﬂiarg Co
Head, Geotechnical Section.

¢.ce K. VWorsley, Planning & Design

NOTE: Refer to this office's memorandum dated February
‘ 25, 1980, Carpet seal (H.L. 1 OJF.C. Mix) will
not be placed on the bridge deck of 427 structure
¢rossing the Humber River. The surface coarse on
this bridge deck should be H.L. 1 D.F.C. Mix,
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