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FOUNDATION INVESTIGATION REPORT
For

Feasibility Study
of Hwy. 407 From Airport Road
to Jane Street (Including Hwy. 400)
W.P. 88-78-00
and Hwy. 427 From Finch Avenue to Hwy. 27
W.P. 49-71-00
District 6, Toronto

INTRODUCTION

Thié report contains tﬁe results of a feasibility foundation
investigation carried out for the above projects. The field-
work was carried out from October 13 to November 1, 1978 and
consisted of a total of 18 sampled boreholes advanced by means
of either solid stem augers or hollow stem augers to depths of

14 to 135 feet below the ground surface. Bedrock was encountered

in one boring at a depth of 7 feet and was proven by obtaining
7 feet of BXL size rock core. In addition to our fieldwork
we have incorporated in this report 5 borings, B.H. 19 to B.H. 23,

' that were put down at various pertinent locations by other

agencies.

SITE DESCRIPTION AND GEOLOGY

The area under consideration is located immediately north of the
city limits of Metropolitan Toronto within the Regional
Municipalitias of Peel and York. The area for this portion of
Hwy. 407 investigated stretches between Airport Road and Jane
Street and is located 500 to 2000 feet north of Steeles Avenue.
Extending from Finch Avenue to Hwy. 7 between Indian Line and
Hwy. 27, is the area of investigation for the feasibility of
Hwy. 427. This investigation includes also the portion of Hwy.
400 which runs from the C.N.R. Halton Subdivision to Langstaff
Road.

Topographically the overall area can be described as gently un-
dulating, the exception being where creeks or rivers have cut
valleys. Land use in the proposed highway right of ways consists
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mainly of cultivated open fields; exceptions occur in the
vicinities of the Thackeray Land Fill Site and within areas under
the jurisdiction of Metropolitan Toronto and Region Conservation
Authority.

Physiographically the study area is wholly located within the
region known as the "Peel Plain". This area is found to be at
elevation 500 to 750 feet above sea level and has a gradual

slope toward Lake Ontario. Across the plain, rivers and streams
have cut deep valleys and there is, therefore, no large undrained
depressions, swamp or bogs in the whole area. The plain is
furthermore characterized by an underlying till or boulder clay.
In much of the Peel Plain this has been modified by a veneer of
clay which,when deep enough, is clearly seen to be varved. Shown
on Drawing No. 887800-A are the boundaries and descriptions of
the surficial geology, based on the Quaternary Geology, Map 2272,
for the Bolton Area. '

SUBSURFACE CONDITIONS

Subsurface conditions across the study area are quite variable.

Generally the dominant subsurface deposit extending from the ground

surface to a depth of up to 105 feet is a heterogeneous mixture
of clayey silt, sand and gravel, a glacial till. In some areas
a 14 to 25 foot thick deposit of very dense silt and/or sand was
encountered within the glacial till deposits.

Exceptions to the above were observed in the areas adjacent to
the rivers and creeks.

At Mimico Creek, Plunketts Creek, the west side of Humber River
{Main Branch) and at the West Humber River, subsurface conditions
consist generally of a surficial deposit of stiff’to very stiff
clayey silt up to 20 feet thick overlying loose to dense deposits
of silt and/or sand followed by a hard glacial till. The
glacial till was encountered at depths ranging from 25 to 35

feet below the ground surface in these areas.
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Adjacent to Blackg Creek, subsurface conditions consist of a
surficial deposit 18 feet thick of very stiff glacial till over-
lying up to 115 feet of very stiff to hard stratified cohesive
deposits consisting of alternative lavers of clayey silt to
silty clay overlying hard glacial till.

On the east side of the Humber River (Main Branch) and adjacent
to Islington Avenue, it was not possible to carry out borings
because of property problems. However, subsurface data obtained
by other agencies in this area reveal that the subsurface con-
ditions consist of 20 feet of compact to dense sand and/or silt
£ e

L gy .4 ' o A e B I
deposits overlying 60 feet of soft ko std

hard glacial till.

[543
B

clay underlain by 2

Because of the complex variations in subsurface conditions no
attempt is made to elaborate on detailed descriptions of the
various subsoil types. . For more detailed descriptions and
subsoil/bedrock boundaries, refer to the individual Foundation

Data Sheets and the appropriate Borehole Log Sheets. In addition,

reference can be made to Drawings No. 887800-B and C on which
borehole data is plotted on the ¢ profile.

Groundwater Conditions

Groundwater observations were carried out during the field in-
vestigation by measuring in the open boreholes. Groundwater was
observed at depths of 10 to 30 feet bhelow the ground surface,
except adjacent to waterways where the groundwater was at the
approximate river water level.
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DISCUSSION AND RECOMMENDATIONS

It is proposed to construct a new east-west expressway, Hwy. 407,
to freeway design standards, to be located immediately south of
existing Hwy. 7. This report is concerned with that section of
Hwy. 407 between Airport Road and Jane Street including the
section of existing Hwy. 400 from Langstaff southerly to Steeles
Avenue and also the section of proposed Hwy. 427 from Langstaff
Road to Finch Avenue. This portion of the project will require
the crossing of 5 major waterways, some 10 interchanges including
2 major interchanges and some 16 crossings of railways and minor
roads; in all requiring some 50 odd structures. The recommended
grade for Hwy. 407 will involve cuts up to 35 feet deep and fills

up to 45 feet high.

Our comments for the feasibility, design and construction of the
various structures are given on the Poundation Data Sheets in-
cluded in the Appendix. A data sheet is supplied for each of 31
areas; the area location is described on these sheets and is
also shown on Drawing No. 887800-A. An explanation of information
supplied on the data sheet is outlined below.

1. The site number given (i.e. Al, A2, etc.) is a numbering
system developed for the purposes of the feasibility study
only. The actual location is shown on Drawing No. 887800-A,

2. The original ground elevation range given is based on a
small scale ¢ profile and as such the accuracy is not great.

3. The proposed roadway~railway grades are based on a small
scale ¢ profile at the intersection of centrelines. The
grade given is understood to bhe vreferred by Planning and
Design; the grade in brackets is an alternative "second choice"

grade under consideration.

4, Subsurface conditions are described here very briefly and are
based on generallv not more that one boring per area. Con-
sistencies and relative densities, where applicable, are

given.
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Recommendations - Structure

The recommendations are discussed separately for abutments
and piers. The options for structure foundations are given
in preferential order based on geotechnical/economical con-

siderations. Some general details of structure recommendations

are given below,

Compacted Granular Pad - This option is for abutments only

where subsurface conditions are competent. This option is
not recommended for water crossings. The minimum require-
ments of a compacted granular pad are shown on Figure 1 in
the Appendix. Furthermore, tha focting for this scheme could
be designed using a maximum allowable load of 3.0 t.s.f.

Spread Footings ~ This option is given for abutments and

piers where subsurface conditions are competent. The
maximum elevation and corresponding maximum design load is
given. It is to be noted the spﬁead footings should be pro-
vided with a minimum of 4 feet of earth cover for frost
protection purposes. In addition, where the spread footing
is to be founded on a cohesive deposit, subject to softening
upon exposure, it would be necessary to protect the base of
the footing from softening by placing 3 inches of mass
concrete upon completion of the footing excavatien. Also,
where the footing is located in a granular deposit and the
water table is at or above the footing founding level, it
will be necessary to prevent the base of the footing from
boiling due to an unbalanced excess hydrostatic head. In
this case a dewatering scheme would be required, thus
alternative dewatering schemes are shown on Figure 2 and
Figure 3. '

End Bearing Piles = This founding scheme is recommended for

abutments and pilers where appropriate. The recommendation
gives the estimated pile tip elevation. Generally, the end
bearing piles can be designed for +the maximum allowable
structural capacity which is dependent on the pile section
chosen. For example, the maximum allowable load for a 12BP74
steel 'H' pile would be 110 tons per pile. It is generally
assumed steel 'H' piles will be used, however, if a certain
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pile section is not suitable at the specific area this fact
is mentioned in the data sheet. Pile driving would be field
controlled by the Hiley Formula unless it is being driven to

" the bedrock surface or in clayey subsoil.

Friction Piles - This foundation is recommended for abutments

and pilers where it is considered to be suitable and economically

competitive with an end bearing pile. The loading recom-
mendations are given for a #14 timber pile of specified
length. 1If a different type of friction pile is contemplated
the maximum allowable load could be prorated by comparing

the surface area of the pile in question and the timber pile.

Recommendation - Approaches

The recomﬁendations for £ill slopes, cut slopes and berm
requirements, are based on the proposed preliminary grades
assuming fills are constructed of acceptable earth borrow
according to current M.T.C. Specifications. Any changes in
profile grade would require a reassessment of these recom-
mendations. Also discussed under this heading is special
treatment, i.e. benching, etec., that is anticipated at this
location.

Remarks

In this column are discussed actual creek/river flood plain
and bed conditions, geotechnical preference of schemes if
appropriate, and other options or consideratiéns to be
evaluated during this stage of design.

MISCELLANEOUS

The fieldwork for this investigation was carried out under the
supervision of Mr. M. MacLean, Project Engineer, using equipment

- rented from Master Soil Investigation Limited.



) This report was written by Mr. M. MacLean and reviewed by
Mr. M. Devata, Supervising Engineer

i e

%a

W Madeee —

M, MacLean, P. Eng.
Project Engineer

/) Dot

M, Devata, P, Eng.
Supervising Engineer

December, 1978
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Grario HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION
: RECORD OF BOREHOLE No 1
as Hwy. 407 & Mimico Creek
T WP - 88-78-00 LOCATION _ Cobrda, N 15 890 590: B 955 980 . ORIGINATED BY MM,
< DIST 6 .. HWY 407 - BOREMOLE TYPE __Solid Stem Augevs (0~25'), Hollow Stem Augers COMPILED By MM,
{24-407
e DATUM Geodetic DATE October 13, 1978 checkep sy _ Wl

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES | X w b
gg 3 RESISTANCE PLOT *zm‘__ mf{'c %ﬁ%‘%‘:&; t'.ﬁ‘«‘%" ‘;g REMARKS
= w201 @ 20 40 60 80 100 contenr 1 2z 3
ofx 8 lak| 2z we wo ow|5%|
ELEY DESCRIPHON a g 'é" :t, %% Q SHEAR STRENGTH [T D(;:SRT%;Y;U‘S_:éEJ
DEFTH w5 &3 O] T |0 UNCONFINED + FIELD VANE Y :
a2 . ?5‘»’ 2 |e cuick TRIAXAL  x 1AB vang |WATER CONTENT (%) {%)
7 £ @ 20 40 60 GR SA I CL
|264,8] Ground Surface
0.0] Clayey Sile
Stiff Lissr-2] v | se0
556.8 Very Stiff 2188 1161 ' b
8.0] Silt, Some Sand 3188 | 42 ’
Dense .
550.8 4185 .44 s Q Q1384 1
50
14.0| Sand, Some $iir '. 5 1TE5 118
[of ot .'-::
onpac " 6 188 34
- 540
534.8 ' .
" 7 188 |39 . Okt
30007 Beterogeneous . :' I
Mixture Clayey Silt N 530

|Sand and Gravel — _ 1.

‘Q

i_ FRRTETA
Oecasional Cobbles 4

o]

i

- | Hard e
523,3] Glacial Till

41.3] End of Borehols

9|gs oosisn

_‘? .

® e

e

20
. 43, x5 Numbers refer to 5 0 5 100) STRAIN AT FAILURE
Sensitivity 10 :

\ '
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Ontario HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION

RECORD OF BOREHOLE No 2

Hwy. 427 & Finch Avenne

w P 88-78-00 . LOCATION Cooydg, N 15 891 020: ¥ 966 305 ORIGINATED 8Y MM
DIsT._..B._ Hwy 427 _ BOREHOLE TYPE ___ Hollow Stem Augers COMPILED BY
DATUM Geodetic DATE October 16, 1978 cHECKED BY . 20:)
MP o w | DYNAMIC CONE PENETRATION -
SOn PROFILE SAMPLES gg g RESISTANCE PLOT "o nasric Egmm uiauo :g REMARKS
51 o 0 Bg ; 20 40 60 80 100 Wo W W, Za &
ELEV BESCRIPTION SEHERE! 25| § [SHEAR STRENGTH P 3 GRAIN SIZE
HEBYH ! =1 » =) o
TEFTH - = 51 % |o unconmned + FIELD VANE . y \
iz 5 gu 2 1o Quck rRisxiaL  x LA vang |WATER CONTENT (%) %)
555,01 Ground Surface » z & 20 40 60 GR SA S CL
0.0{ Clayey 5ilt
Trace Sand 4
14 88132 o i
Hard 4 o 550
547.9 . A 0 e A ’
8.0| Heterogeneous 7/_ ERIAIE) ° 23 27 40 10
Mixture Clayey Silt NE - .
Sond and Cravel //. A SE I
tlaciai TL11 A ‘
: 51 88| 68 % | 540 & 7225813
Hard T
gk
f ~L6.1.851 507 5"
Y
)14
529.% : icl2] ssiii2 330

26.5] End of Borsahole

Note: Groundwater
Not. Encountered

20
+3, x5 ; Numbers rafer to 15 & 5 (21) STRAIN AT FAILURE
Sensm\nty 10
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Mimistry of
Teansportaton snd

Communications
Ontane

HIGHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION

RECORD OF BOREHOLE No 3

ot Established.
Borehole Waz
Relatively Dry Upon
Completion of
Augering

L

Finch Ave. & West Humber )
w b 88-78.00 LOCATION ___Coords. N 15 891 330; E 967 443 ORIGINATED BY MM
BIST 6wy _Finch Ave, BOREHOLE TYPE Hollow Stem Augers & BXL Rock Coring COMPILED B8Y MM
GATUM __Geodetie DATE October 16, 1978 CHECKED 8Y _.‘&Z.__L_
o W JOYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES | 3 |messmnce nior e 0 vouo| o E | pemancs
= w | 20| @ 20 40 0 80 100 (M7 contewr UM Z = 4
Ol e Wi ': - H i ) i 1 Wp w W‘ o ?,,
ELEY DESCRIPTION SEIR A %g & [SHEAR STRENGTH — e o(m’agu?:éi:
BEBF 1 > 2 = !
DEPTH =5 = | > 51 % |° UNCONRINED + FIELD VANE . Y
£12 5 %U & |e quick TriaxiaL  x LAB VaNE WATER CONTENT {%) (%)
519,71 Ground Surface i - ui GR SA S1 CL
0.0] Sandy Gravel oo
515.7| Lowse o
if 1 3
4.0 Glacial Tiil s 38
512,7| Hard (10 e T
7.0l Bedrock, Layers of & 5| BXL {Rec= ] 60% End of {Cone| Test
Limestone and 9\§ RC_[ROD={ 0% 510
Weathered Shale ,(g(& 4 | BEL Rec={607%
505.7 BN RC jROD= 4
14.0] End of Borehole
Note: Croundwater
- 450

*

3, 45 ; Numbers refer 1o
Sansitivity

20
150-5 {*%) STRAIN AT FAILURE
10



£

OFFICE REPGRT ON 50T EXPLORATION

¥

Ministry of
@ Transportation and
Commuications

Ontara HIGHWAY ENGINEERING DIVISION -~ ENGINEERING MATERIALS, OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No

Hwy. 407 & Atrport Road

4

W P 887800 LOCATION Coordg. N 15 888 4803 ¥ 954 140 ORIGINATED By MM
pisT __6 HWY 407 . BOREMOLE TYPE Solid Stem Augers COMPILED BY MM
DATUM Geodetic DATE October 16, 1978 CHECKED BY
« W JDYNAMIC CONE PENETRATION "
SOt PROFILE SAMPLES o | 3 RESISTANCE PLOT " . [nasuc Pt voue| =T | ReMARKS
P $6] & 20 40 60 80 o [T conmew zz &
(o8 -4 b pid » 1 1 i 1 1 Wp W W, D“?:
ELEV R g{gl w2 ‘z’é & [sHEAR STRENGTH D o%%ﬁ':ﬁu??éi
DESCRIPTION AR E] =
DEPTH > G 't |0 UNCONFINED + FIELD VANE N Y
212" 5 %U G | QUCK TRIAXIAL X LAB VANE WATER CONTENT (%) {%)
[t
596,31 Ground Surface v ) i 20 40 60 GR SA 51 CL
0.0| Hetersgeneous <F
’é’iﬁ?“ﬁﬁf%@iﬁiﬁ“‘" Yl iTss a2 ot 2 12 46 40
very stift | IA S TS5 58 590
to Hard 5 )
Brown N 3188 149 . o
orey [\ Tss T8
Very Stiff (374
to Hard cI7f 5188 127 580 ot
B4
A
s 6188 140
. o
571.3 b A N
25.0] S$ilt, Some Sand 7188 | 68/16 570
VYery Dense
564.8 8 155 {123

"31.5| Fnd of Borehole

Note: Oroundwater
Not Encountered

+3' 7 Num!:nygrks ralar )
Sunsitivity i

VITEie AT FAILURE
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Mimisiry of
Trangportition and
CRmMunCEony

Crnaria HIGHWAY ENGINEERING DNISION-ENGINEER!NG MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 5
Hwy. 407 & West Humber
WP 88-78-00 LOCATION __Coorda, N 15 896 130: £ 961 970 ORIGINATED 8Y MM
DIST 8....HWY 407 BOREHOLE TYPE _ Hollow Stem Augers (0-30%) hSt m u COMPILED BY ,_,h
%ias ing Z% -.%'% )
DATUM Geodetic DATE October 17, 1978 CHECKED BY _&/s /.
o w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES So T | RESISTANCE PLOT pastic NATURAL ‘_E REMARKS
o J UMY conTent bt § = O
- w |29 v 20 40 &0 80 100 -z &
Qe tw - = H H L ) I Wp w Wi 33
ELEV SESCRIPTIO g w2 @% O |SHEAR STRENGTH SRR — c;m;n; SIZE
e | N 2] > L 1> = DISTRIBUTION
DEFTH = |5 w1 F 81 % [© UNCONFINED + FIELD VANE y
12 5 %U & |eouck Traxal  x 1as vane |WATER CONTENT (%) (%)
540.4 | Ground Surface 7S b w 400 800 1200 1800 2000 ng 40 64:0 SR OSA 51 CL
0.0{ Clayey 5ilc A 540 - .
Stiff 1188 Fi +
53:.4 A, - A +1 2000
+0] Heterogengous N ‘
lé!iﬁftutg c&ayey e Y 2058 |24
1ilt, Sand & i, -
Gravél S:l}.‘t_ | :“ 3188 .112 530 oy’
g PR
(Glacial Ta1d) Pl Pt
Stiff to Hard W:( 5185 149
'522.16 i
18.0| S5ilt, Some Sand :
Cmmp;ct . 6185 126 520
517.4
23.0[ Sand, Seme Silr X '
Some CGravel LR A 59 ] 15 62 21 2
Very Dense o
510,4 510
30.0} Heterogeneous ;_'f 8158 120/ 6"
Mizture Silt, Sand I
and Gravel, Ver¥ va
503,91 Dense, Glacial Til11 il {9 155 |60/ |2¢
36.5] End of Borehole
5

+‘3' NI Mumbers refer to

20
Sunsitivity 1565 {%] STRAIN AT FAILURE

to
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OFFICE REPORT ON SOIL EXPLORATION

Mirngtry of
Teansporiation and

Communications

Ontasso HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 6
Hwy. 407 & Humber Main
WP 887800 LOCATION Coords., N 15 903 6803 E 977 910 ORIGINATED By _ MM
DIST B WY 407 BOREHOLE TYPE __ Hollow Stem Auger COMPILED BY MM
DATUM ___Geodetic DATE ___ October 17, 1978 CHECKED BY 27
PR AMP o wi CYNAMIC CONE PENETRATION -
Son OFILE s LES bu'f? < RESISTANCE PLOT PLASTIC :S:g’::g LiGuip ;...:,: REMARKS
- go b.’, 20 40 60 80 100 Limit CONTENT  HIMIT 2 9
g = . g QE > ) 1 ) | i Wp W W, 3; . & ,
ELEV DESCRIPTION Slal | 2|29 O [sHEAR STRENGTH —_ , SRAN s1zE
DEPTH o I e - O] & v UNCONFRINED + FIELD VANE r
& |2 2 gu Z |e QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
443.5| CGround Surface & b T | 400 800 1200 1600 2000 20 40 60 PCF  IGR SA 51 CL
0.0] Fine Sand N
Loose ;_ 118 Ts 440
Compact ~ i~
Gxavellym :n " L 22 2
432, 5 Trace Organics |+ |2 88 [ 16} 7= oM 1R
’ 11.0 Very Stiff |/ 4188 126 430
Stiff A 5 {88 8 L 5 ]
Clayey 8ilt to
S4lty Clay // )
% 179 | PH x » ) 129
419.5 420 *52000
24.0] Clayey Silt to 7 {588 4 o
811t of Slight +2
Plasticity
Very Stiff 2T ™ | PH ' P q 130
409,5 410 &3 2000
34.0 Heterngenebus 5/.? 9 | gg 40 oh 13 17 37 13
Mixture, Clayey Silt |i] }
"Sand and Gravel } g
Hard Llel10 188 N3a
(Glacial T111) f / 400
4"y
1L 88 10075
o
392.0 2112 1SS 100/ 5"
51.5] End of Borehole

»3 %%  Numbers v/
Sensitivity

¥

ke

1545 %) STRAIN AT Fatiini
10

-
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Ontario HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE ~-SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 7
Hwy. 407 & Kipling Avenue
WP 88w 7800 LOCATION Coorda, N 15 902 520: ¥ 975 330 ORIGINATED BY MM
pisT 6 HWY 407 BOREMOLE TYPE Hollow Stem Augers and Cone Test COMPILED 8y _ MM
DATUM ___Geodetic DATE checkep sy /i)
PR o ur JOYNAMIC CONE PENETRATION »-
SOIL PROFILE SAMPLES By | F |seSerance puor T N .
v- $6| & 20 40 60 80 g0 |"MT contenr LMt 5O
e R K™ 0 - ) h i f 1 W W W 5w &
ELEV CESCRIFHON & § w :a-’ %’@ & |sHEAR STRENGTH o l DGRTN? s,éi
DEFTH , —{S1 Z 123128 % |0 UNCONAINED  + FIELD VANE y (DSTRIBUTI
. % 2 5 gu D |® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%} {%])
456.5! oround Surface & : i 20 40 60 GR SA 51 CL
0.0| Sand, Some Silt L4 ‘
Some Gravel ~¢i" T :
Loose to Compact 2, ) y
. LETEE I ¢ | 480 ey o
447.5 e SO
9,0 Heterogenecous Mixture p4' 55 {13l End] of Jone fest
Silt, Ssend & Gravel .'ﬂ;,x
442.5| (Glactal T111)V,Dense [ 4, |-4.155..1 92 o
14.0] Sand, Some Silt
: Some” Gravel e 21582 440 1
Compact to Dense 7l . B
8]
“a:‘ 6 | S8 11
1aB
T T TCSIITIsE 0] | 30
Sand, Some $ilt i
Very Dense .,"':
sl B1ss o8
‘-r-’..
420,0 221gT8s o4 420
36.5 Eqd of Borehole

L

Lo

+3. «% . Numbers refer to

1]

Sensitivity

20
1545 (%) STRAIN AT FAILURE
g
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HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No

Hwy. 407 ¢ Hwy, 427

2
5301 F 965 070

ORIGINATED BY MM

&

WP 88=78=00 LOCATION Coords, N 15 894
pist .8 Hwy___ 407 BOREHOLE YYPE __Soldd Stem Aupers COMPILED EY“;“W;?““
DATUM __Geodetin DATE Ogrober 19, 1978 CHECKRED B8Y
DYNAMIC CONE PENETRATION
$OIL PROFILE SAMPLES §‘£ Y | RESisTANCE PLOT T S *»‘-5 REMARKS
L ’ WY fd
5 o 20| @ 20 40 60 80 100 ‘:}"\‘;; R Lm‘ﬁ Z5 a
0 w —
ELEV DESCR ;’TION Byl w 2 gé 5 SHEAR STRENGTH s 2 o(:;sﬁ‘%l;’;u?:éix
By | 51 > 5 -
EPTH eS| 23 51 % [o unconnnen + FIELD VANE . y c
Iz 5 %U & |® GuiCck TRIAXIAL X LAB VANE WATZER CONTENT (%) (%)
o
585.8 1 Ground Surfaca “"" B w 0 .lsD 60 GR SA 51 CL
0.0| Heterogeneous Mixture [}«
Clayey Silt, Sand ML)
and Gravel, Very P85 118 580
Stiff to Hard (Claciall].ilmt-setry
577.8 Till) Red Brown ol
8.0/ Sandy Silt TR TS
 ¥ery Danse TR \"“““"‘"“""*“—' o
% fnd} of Cone Test
5 [ 8571768 570
V655 [ 8s b
558.8 L {TSS TR0 360
27.0] Heterogeneous Mixture gl
Clayey $1lt, Sand e
and Gravel, Hard ;/ 8455 1138
.‘o‘
(Glacial Till) . ; 9 | 85 (122 550
Red Brown _-".v’
544.3 AR o 4 26 45 26
41.5| End of Borehole
Note: Water Level
Not Established
35 Stowmbars rotar tn Y- 20 PR
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Ontary HIGHWAY ENGINEERING DIVISION = ENGINEERING MATERIALS OFFICE-SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 9
Hwy. 427 & Sieeles Ave.
WP ___ 88=78-00 LOCATION ___Codrds. N 15 897 4603 E 965 250 ORIGINATED BY _MM
DIST .6 Hwy _427 BOREHOLE TYPE ... Solid Stem Augers COMPILED BY __ MY
DATUM Geodetie DATE Outober 19, 1978 CHECKED BY _A!UL_.
o w DINAMIC CONE PENETRATION "
50IL PROFILE SAMPLES E'Q 3 RESSTANCE PLOT asnc NATuRAL uoup :g REMARKS
" w |20 9 20 40 60 80 100 CONTENY z= g
Qe o - = ) X : i L Wp w W, Dg
ELEV DESCRIPTION i w2 gg O |SHEAR STRENGTH U S D%‘i’mguﬂéi
IPT} = - o ) — )
DEPTH > | R0 ] T |0 UNCONFINED + FIELD VANE y
227, gu 2 | QUICK TRIAXIAL X LAB VANE ngg C?UNTE’:; (%) (%)
578.0 | Ground Surface & £ & GR SA 51 CL
0.0| Heterogeneous Mixture |of.-
Clayey Silt, Sand ity
and Cravel g 1188139 \"-«-....,
L MW
-‘;/‘,’v 3] 85 | 45 59 . )
prova | o T Y
Gray AR
Aard _,} AR o
(Glacial Ti11) 2 N AT
560.0 RE Y. 560
18.0] Sandy Sile -
Very Dense o 6.1 851 67
551,5 AT IEETS
26.5 | End of Borshole
1
20

23 % Mumbers vefer to

ST b omorar s mem o ey

AT FANLIRE



OFFICE REPQRT ON SOIL EXPLORATION

Miny
@ Transportation and
Commumeationg

18ty ot

Gnizre HIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE ~50IL MECHANICS SECTION
RECORD OF BOREHOLE No 10
Hwy. 407 & 427 Ramps £ of Hwy. %27
WP 88-78-00 LOCATION _ Loords, N 15 899 190; £ 966 570 QRIGINATED BY __ MM
pisT___§ HWY 407 BOREHOLE TYPE Solid Stem Aupers COMPILED BY MM
DATUM Geodetic DATE Oetober 20, 1978 CHECKED BY
o wd DVNAMIC CONE PENETRATION —
$OIL PROFILE SAMPLES v | % |resistance elor s Narom L REMARKS
g2 L Limit CONTENT LIMIY =
P o |29 7 20 40 40 80 100 2z P
O o w — o 4 1 1 1 I Wp W WL :g
ELEV ESCRIPTION Elgl w2 %g G |SHEAR STRENGTH LS SS——— D%%:’Q:U?:ée
P DESCR{ =i P = fum N
DEFTH S &1 % |o unconaned + FIELD VANE . y
:}(: Z| " ” ?5” Z e quick TrAXiAL  x LA vane |WATER ch;‘TE’:”") (%)
569,1! Ground Surface A : o 20 0 GR SA 51 €L
0.0| Heterogeneous Mixture |4
Clayey Silt, Sand 5
and Gravel _",3_’ 1185130
Hard, Brown 2 .
Clacial Till N 1288155
, YA 560
58,1 31 88 1124 _
11.0] Sandy Silt s tioodse
Some Gravel o :
Very Dense “1:5 1 Ss [ioodem o | 28 32355
5 550
- ;:2 6 1 85 {50/ 13"
b 540 |- p2
529.1 o 530
40,0 Hateroge?maua Mixture }',
Slayey giit, gand & file
44,0 | End of Borehole

‘3' 3 : Numbers refer 1o
Sensitivity .

20
1505 (%) STRAIN AT FAILURE
10



Mimswy of
(T:lanspaﬂalmn ang
Aftimunical
Ohiare S IGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 1
@ = Bwy. 407 & Hwy. 50
. WP ___ 88~78-00 LOCATION _ Coords. N 15 897 380: E 963 020 ORIGINATED BY MM
‘ DIST ___ 6 HWY 407 BOREHOLE TYPE So1id Stem Aupers COMPILED BY fiz
- PATUM __ Ceodetic DATE Ocetober 20, 1978 CHECKED BY , s
o w | DYNAMIC CONE PENETRATION -
SOl PROFILE SAMPLES Wi iy 7 RESISTANCE PLOT pastic ::gg:a;e vaum| . E REMARKS
qz L LMY CONTENT LMt o ()
e w120 v 20 40 80 80 100 z= &
9 o W - > i i ) L L Wp w W, .‘.Dg
LLEV. DESCRIPTION SIS 8| 225 & [oear STRENGTH ORTRIBUTION
I 5 jue
DEPTH R = I O 1 E |© UNCONFINED + FIELD VANE . y
g1z 5 %U T |® QUICK TRIAXIAL X LAB VANE WAZ%R C?g”az;”‘) (%)
578.8| Ground Surface s " e GR SA 5t €1
0.0{ Heterogeneous Mixture = b
Clayey Silt, Sand ."f' 1 13 29
and Gravel A _,
(Clacial Till)y seiee Vi~ 2 1 881 33 hoi 04 (96)
Brown Hagd™ 1% .
5 ’_: 3 855 [ 570
ARSI
A
LS R NR D) [}
1 A
‘ Very Dense X.‘a 560
| , < 6 85 1125
o 555.8 ki
] 23.0 R
o Sandy Silt L7 188 73 :
§ Very Dense . .._%__» 550
a N
“....4 544.8 L
0 34 .0} Heterogeneous Mixture [}
w, Clayey Silt, Sand and q/ §...85.1.69 °
-2 Gravel, Hard ,tf 2 540
S 547.3 (G}aeial Ti11) AT R T e
“g' 41.5| End of Borehole
o,
o
(V¥
pred
b -
0 -
)
i
. L
¥
o ’ "
+3' x5 : Mumbers rafer to L s %3 TRAIN AT TALURE

Sensitisity A




OFFICE RERORT ON, SOI EXPLORATION

Ministry of
@ Teansportation and
Lommuingations

Ontaes HIGHWAY ENGINEERING DIVISION<ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

RECORD OF BOREHOLE No 12
Hwy. 407 & Hwy., 27 .ot
WP 88-78-00 LOCATION Leords. M.15 £99 840 E 969 280 CRIGINATED BY MM

DIsST & HWY 407 BOREHOLE TYPE Solid Stem Augers COMPILED BY M
DATUM ___Ceodetic DATE _ October 23, 1978 CHECKED BY _&2.],
SCHL PROJFILE SAMPLES | = w DYNAMIC CONE PENETRATION
: i‘:g I | RESISTANCE PLOT: B, masnc T LiauD ,,_’:E REMARKS
Y 35| w 20 40 60 80 g0 |'™T  conrenr it} SO
Ole ] = > ) i ) i i Wp W w, | 5w &.
ELEY DESCRIPTION 1B g 2|20 O [SHEAR STRENGTH USSP PU— % | GRAIN SIZE
DEPTH € © |31 2] 188 & |ounconmned  + FiELD vANE WATER CONTENT (%1 7 DISTRIBUTION
é z ; | &Y & |® QUICK TRIAXIAL X LAB VANE (%) {%)
562 s JuGround Surface 2 : i 0 4 g GR SA 51 Cl
0.0/ meterogeneous Mixture |\, P
Clayey Silt LA 360
Sand and Gravel 88 gl - .- :
(Glacial T11l) 4 : .
Hard Brmm - mf{# 2 88 55 o
Grey 3T 887 46
A ST 350
el 51 sg | 58 or—
T TETE
Pt 540
A9
536.1 47l ssi 78

26,5 | End of Borehole

Note: Croundwater
Not Encountered

L B R T D N N

o
3 5. Numbers rafer to 2
¥y xt s . :

' Semsitivity 15 -¢-m S5 (%) STRAIN AT.FAILURE




OFFICE REPORT ON SOIL EiﬁPEQRAﬁON -
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Ministry of
Trangportation and
Cummumaeatipng

Ot HIGHWAY ENGINEERING DIVISION ~ ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION
RECORD OF BOREHOLE No 13
Hwy, 407 & Martingrove Road -
WP 88-78-00 LOCATION Coords, N 15 900 900; B 972 020 ORIGINATED BY ;
DIST 6 __ HWY 407 BOREHOLE TYPE Hollow Stem Augers COMPILED BY __MM
DATUM Geodetic DATE _ October 23, 1978 CHECKED BY W .l .
' DYNAMIC CONE PEMETRATION i
SO PROFILE SAMPLES ;ﬁ_w § RESISTANCE ~PLOT nasri NATURAL - REMARKS
gLz bt MMIT  cOnrEn LT | == (D
e w |20 @ 20 40 80 80 100 zz &
Ol e b4 S| = AUl O SO WO Wp w w| 5%
ELEY RIPTIO Tlgl w3 %@ 6 |sHEAR STRENGTH M S—— D%%ﬁuﬂéi:
forirecru DESCRIPTION =1 = € | 5 =
DEPTH > o T ] © UNCONFINED + FIELD VANE . Y
12| " 2188 2 |c quick rranar  x tap vang |WATER CONTENT (%) (%)
5 Z |0 @ 20 40 60 GR SA 51 CL
559,11 Ground Surface g :
0.0 [ a/
ol 1 185 |12
// 7188 27 o
q’ 550
Brown | fop-iqiS 29
Gray Aol 4 188 149 o
Heterogeneous Mixture ”} 5.158 176
Clayey Silt >
Sand and Gravel e 540
416185 126
(Glacial T411) " ?
Hard ;/ 2.188 149
o
3y "-% 530
AR ETIRET a
%
o [adss 50
e 520
_':}J.o S8 |37
o
J{“V 11l 185 |86
4L 510
,‘}/ 12 [ss 181 -
N
S
P 500
?3 13 |88 {00/ 15"
pod
s .
5/
438 490
4
487 .6 *L14 185 10071 2%
71,5} End of Borehole
20

23, 45 . Numbars refar to

18 A (LI ETRAMG AT T



OFFICE REPORT ON SOIL EXPLORATION

Mirusiry of
@ Transpottation and
Communigatigng

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

RECORD OF BOREHOLE No 14
_ Hwy. 407 & Pine Valley Dri -
wp___ 88-78-00 LOCATION ___ Coords. N 15 905 450; E 581 320 ORIGINATED BY MM
OISt & MWy __ 407 BOREHOLE TYPE __Hollow Stem Augers COMPILED  BY
DATUM _._Geodetic DATE __ October 24, 1978 CHECKED sv._hmf_-.\,(.L_
DYNAMIC CONE PENETRATION
501 PROFILE SAMPLES m 4 :‘J RESISTANCE PLOT HATURAL . E N
52| & 2 e R vl = | Remancs
5 w22 v 20 40 60 BD 100 Wp W W, %uj &
o ¥ -
ELEY =g w2 %’é & [SHEAR STRENGTH G 3 D%%l!';u?"éi
R DESCRIPTION =1 o 5 =
DEPTH > O] % |© UNCONFINED + FIELD VANE . ¥
é ::z’ " - Qu o e ouick TRIAXIAL % LAB VANE WATER CONTENT (%) (%)
531.9] cround Surface 7 z 19 & 400 800 1200 1660 2000 20 40 60 PCF_|GR $A §I CL
0.0 siity Sand 530
s26.9] COMPRCE ANTTTES [ oa
5.0{ Heterogeneous Mixture || lvres—tT | B
' Claye{ Sélt, Saxigfand "B
: ry, 5t -
520.9 ?G a1l %1Y1§ b 3185 .0.21 520
11,04 Llayey 51kt 4185 110 . o
Very Stiff ¥* 32
. y S1TW | PH _ a §§050 e 136
512.9 ‘ ' | “
19.0] $ilty Sand to ‘.' 76 Tas 26 510
Sandy 811t .
Some Cravel N
Compact to Loose SANEECEN ‘=~w¥.:-"" o -
888 0 1 s00 L o
S8 |7 N
493.9 . #2000
38,0] Heterogeneous Mixture }A
Glayey S$ilt, Sand ;; 10188 | 86 490 F
and Gravel C e
Hard N
(Glanial T111) 11111 85 | 45
A4 -
;/ 17158 |29 480 ‘
. i
) B
476,9 o \
55.0f Silty Sand to My
Sand, Trace Gravel I
Dense to Very Dense 1
+ 413 lss. 78 470
1 ETss s 460 B
457.9 I : s
74.0 | Heterogeneous Mixture } .
Clayey S41t, Sand dg |
and Gravel ] '
Hard ¢l o " 450
(Glacial Till) e &
4
.Q:
17
440,4 YAis TEs Teorla :
91.5] End of Borehole :
Note: Low 'N' wvalue
of O blowa/foot
resulted from excess
hydrogtsatic pressure
during sampling Casing Bollide
procedures.

A3, 45 Numbers cofer to 5 «;rs {*%) STRAIN AT FAILURE
dunsitivity 1
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H.IGHWAY ENGINEERING DIVISION -~ ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION

RECORD OF BOREHOLE

Hwy. 407 & Weston Road

No 15

ORIGINATED By MM

|

i

WP 88-78-00 LOCATION __Coords, N 15 908 250: B 987 850
DIST & HWY 407 BOREHOLE TYPE __ Solid Stem Augers compiLED BY MY
DATUM Geodetic DATE October 25, 1978 CHECKED 8Y ‘»ﬂ: ] :
p” w JDINAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES Eg| ¥ |meaismince plor v 30 el | pomanes
NTEN -
5 w | 2C} » 20 40 60 80 100 Wp ""W " zZa 2
=& EREN: 3 | GRAIN SIZE
ELEV % [ B - it z9 O |SHEAR STRENGTH o i AT
Fr DESCRIPTION 51 > I - " '
DEPTH = ol - O | & |o UNCONFINED + FIELD VAN “ Yy ¢
32 : %U G | QUCK TRIAXIAL X LAB VANE WATER CONTENT {%) (%)
625.0l Cround Surface 5 £ & 20 40 60 GR,SA 51 CL
0.0 Hetervgeneous Mixtura ’9/
Clayey Silt TR
Sand and Gravel ., ¥ G20
Hard LT
ngn___w?,’ 2188 1404 y o
Crey A3 [ 55 | 64 )
{01zeial TLIL) ;;« gt gt . °
s TE D €10
Sand | I#
S v P4
A TETTEETIE
e
15 o
' -4/‘; 71 ss 1 75(]5" 00
A
} 8 88 [ 75/15"
v
/‘6/ g 1851 60/1s" 5o
: ‘47
583.5 L1101 88 | 60/14"
41.5{ End of Borehole

e Numbers refer to
Sansitivity

20
15 -5 (%) STRAIN AT FARLURE
10




REPORT ON S0iL EXPLORATION

OFFICE

Mimistry ol
@ Transperghon atid
Commumcations

ars

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~SOH MECHANICS SECTION

RECORD OF BOREHOLE No 16
Hwy. 407 & Jane St. ’
WP 88--78-00 LOCATION Coords. N 15 910 080 E 993 940 ORIGINATED BY . MM
DIST 5 _Hwy.__ 407 BOREHOLE TYPE Hollow Stem Augers COMPHED BY ___ MM
DATUM ___ Géodetic DATE October 25-30, 1978 CHECKED BY #2404
wl DYNAMIC CONE PENETRATION
SON PROFILE SAMPLES .ﬁf,g g |RESISTANCE PLOT st NATURAL uioun w% REMARKS
i | 1 -
51 9 %9 v 20 40 60 80 100 &'p Cowem o z2 .
s
ELEV o SEIFREREY: 3 [SHEAR STRENGTH e | B GRAN iZE
DESCRIPTION = 2l als =
DEPTH > &1 T o unconmned + FIELD VANE . y BuT
EL 5 g“ & |e ouck TriaxiaL % LAB vanE WA;gk CS:TE':;(") (%)
— at
652,71 Ground Surface “" - u GR SA §1 CL
0.0| Heterogeneous Mixture y/
Clayey Silt s 188 117 650
Sand and Gravel A
Very Stiff A rrTEss I
(Glacial Till) N
Red Brown [, fudi.88...39 o
Grey dled 4l BS 62 640
‘in,
el slss |72
634.7 3.
18.0 GLE5 | 34 o
630
Clayey Silt l2i8s | 20
.Trace Sand .....!....ﬂ__
g:gtified L1 5Ts5 T30 5
' ¥ 620
Very Stiff to Hard A 5155 d 6 % 49 46
//
10188 ].25
' // 610
¥ 11185 |39
/
¥
V] 600
// 12185 173
¥
1
¥ 590
Il [131ss | &
rd
11
// 580
. 14 1ss |38 ettt
¥
117
1
570
¥l [15 [ss |94
560
/16 88 162
552.7 /] /]/
.0
100 Cont.

+3, x5 ; Numbers refar to
Sansitivity

20 ,
15 -5 ") STRAIN AT FAILURE
10




=

r

OFFICE REPQRT ON S5OiL EXPLORATION

-

I3

Minssiry of
Transporation and
Communicahang

Ontario HIGHWAY ENGINEERING DIVISION«ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 16 cont
Hwy. 407 & Jane St.
WP 887800 LOCATION Goords. N 15 910 080: E 993 940 ORIGINATED BY MM
pist___6 Hwy . 407 BOREHOLE TYPE Hollow Stem Augers COMPILED BY _ MM
BATUM Geodetic DATE October 25-30, 1978 CHECKED BY _ %7 ]
o wi DYNAMIC COME PENETRATION
SOIL PROFILE SAMPLES By 2 |ResisTancE pLOT wasric NATORAL - REMARKS
4 L timr CONYENT LMY =0 .
b w120} & 20 40 60 80 100 zZ= 2
g o w = - 1 L i | 1 Wp W W, mg
ELEY DESCRIPTION Tla| w3 ‘;}_’g & |[cHEAR STRENGTH RS — GRTAH; ?‘éﬁ
a1l il =1 g3 P . DISTRIBUTION
DEPTH =15 21 > &1 % |0 unconpnes + FIELD VANE N ¥y °
212 5 %U & | QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
552.7 & £ @ GR SA S CL
100.0¢ Clayey Silt
Trace Sand 4 550
Stratified /»’ 171 ss | 32
Grey
Very Stiff to Hard
, 540
181883
e
7]
4 530
1578838
/]
L]
520, 7 /|
132.0| 8ilty Sand, Trace 520
517.71 Gravel, Very Dense L iT20 188 115071 8"
135.0{ End of Borehole

+3‘ x5 - Numbers refer to
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10
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SCIL EXPLORATION -

L

OFFICE REPORT ON

L]

%

*

Tramspordion ind
Oiwro COPTNCHNE L GHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 20 Borehole Data Obtained From C.N.R.
CNR & Humber Main Fast Bank )
WP B8~ 78-00 LOCATION Coords, N 15 903 050: E 978 100 ORIGINATED BY _CNR
DIST . Hwy__ 407 BOREHOLE TYPE N/A COMPILED BY __ MM
DATUM _.Geodetic DATE N/A CHECKED BY _ &4 fe
o 1Y) DYNAMIC CONE PENETR:‘\HON -
SOIL PROFILE SAMPLES | &, | % |REicTance plot i W8 cooo| E | cemarcs
42 W y LimiY CONTENT LIMIY i
— w20} @ 20 40 &0 80 100 zz &
Ofe ] = P h ! i H I Wp w Wy :3?,
ELEV DESCRIPTION = 2 & 2|25 & [srear stRenGTH ' DATRIBUTION
DEPTH - Z ] $ 1R8] T |0 UNCONFINED  + FIELD VANE . y
iz " 5 %U 2 |e quick TRIAXAL  x LA vang |WATER CONTENT (%) {%)
s —
300.0 Oround Surface b - i GR SA 51 CL
0.0 Sandy Silt RO
14
Some Gravel 0
ot
b 490
r 'nlc
485.0 Ar,
15,0} Clayey Silt < Y
%
Stiff to Very Briff 480
//
//
7]
4 470
//
465.0
35.0 A
ga 460
LK
Heterogeneous Mixture |2 '
Silt, Sand and 1ile
Gravel N
N a e
(Glacial Ti11) s
a ? 88 136 450
Dansge 4" -
s 58[76
B 440
.- .é
;‘?‘-3‘ 43
e
e
ol - 430
'L‘?-' l
4'. 38 ¢
™ 42 420
4 5
ool -_-;'
o
e 410
4
|
Heterogeneous Mixture ‘f.;- 400
Clayey Silt o
Sand and Gravel J-
Clacial 7111 1.
Hard to Very Hard ‘18 70
o ]
NE) 74 390
e 100
X P
380,0 s 1 750
‘120 fnd of Borehole

+3, x5 ; Numbers refer ta
Sensitivity

20
T8 -5 {%) STRAIN AT FAILURE
10
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Ot EXPLORATION

©

e

OFFICE REPORT,ON S

+

Munistry of
@ Transportaton and
Commumncaions

Oviare HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 17

Huwy. 400 & Langetaff Rd

w P 887800 LOCATION Coords, N 15 918 013: E'QEB 502 ORIGINATED By MM
DIST 6. HWY.__.400 BOREMOLE TYPE . Hollow Stem Augers and Washboring COMPILED BY .M0{
DATUM Geodetic DATE October 31, 1978 CHECKED BY l/,‘,.
L PR SAMP " w | DYNAMIC CONE PENETRATION -
SOIL PROFILE LES gtﬁ g RESISTANCE PLOT 3 nastic NatumalL uiaup ’:::5 REMARKS
b w130 @ 20 40 60 80 100 conTent zZz &
Ol 2172 = g T GO wp W ow | 5%
ELEV DESCRIPTION =g g 2 %% O [SHEAR STRENGTH D?Sﬁ%xlrgug:éi
Fm— IPTY = o « 5 =
DEPTH 1S 23 &1 ‘T |0 UNCONFINED  + FIELD VANE . y
-1 - %U 2 |e quick TRIAXIAL % LAB VANE WATE‘; CO?OTE’:{)("’ {%)
3 | e
673.11 Cround Surface o3 N “-‘ GR SA 5t CL
0.0| Heterogeneous Mixture |,/
Clayey 5ilt, Sand T 11 88T 19 &70 - ro
and Gravel, Red Brown [ /
Very Stiff g 2188 1°19
(Glaeial Till = = P X
Hard /A 1EE AT R
Grey th o
JAalgs |51 | 660 ot - 7222352
( al 5185 1-38
4] -
61 ss | 60
A 650
415
.88 130
~
V) s T
. 640
dE
. N7
079 88 1131
H 630
628.1 M.
45.0] Clayey Silt
Gray
Hard
Varved 10 | 88 | 41
618.1 520
55,0} Sand, Trace S5ilt "
Trace Gravel e
Compact to Very Dense L1188 |36
C T 610
R 600
594.1 : ' o
79.0 /\/ _/\/
Clayey Silt * 580
Grey |71
672.1 Varvid
101.0] Glacial TI11 * ﬂa 570
568,1] Hard .
105.0| End of Borshele
* Note: Description bhsed onwashl retyrn, ndture ¢f waghboring operayion
and other boringd injvicipity]

kis] '
ot enii AT FAILURE
PEEYSHITTE" o




OFFICE REPGRT ON SOit EXPLORATION

3

.

Qntarg

Mingiry ot
Transparianon snd
Cormfuriteatians

HIGHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE -S5O MECHANICS SECTION

RECORD OF BOREHOLE No

CNR S~E Corner & Indian Line

19

Borehole Data Obtailned From C.N.R.

Note: No groundwster
observed

W P 887800 LOCATION ___Coords. N 15 894 450: E 964 997 ORIGINATED By _C.N.K,
OIST___ 6 mwy___ 427 BOREHOLE TYPE___ N/A COMPILED BY i
DATUM __Geodetic DATE N/A CHECKED ainf..-
o W DYNAMIC CONE PENETRATION _
SOIL PROFILE SAMPLES Ea 2 |RESISTANCE PLOT N B~ EMARKS
8 O LMt CONTENT  LIMIY (D
= w | 29 i 20 40 &b 80 100 ZE &
Ofew w1 s = . L ! ) L Wp w W, 3;
ELEV 1o ElE| w | 2128 & |sHEAR STRENGTH g D%%‘:gu?;éi
L DESCRIPTION =l 5|2 i52] & '
DEPT 2 = | o uncoNFiNED + FIELD VANE . y
" g1z " 5 ge & | QUICK TRIAXIAL X LAB VANE WATER CONTENT {%) (%)
o
561.4 1 Ground Surface @ - i GR S5A St €1
0.0| Siley Cla 560
Vernytifg 1185022
555.0 A N
6. gandyasiltl 3.158) 83
ome Grave .
550,0| Very Dense K g 550
11.44 Sandy 941t i
Some dravel fpl3.l 8862
v -
ery Dense 3 T 5T5s
.‘-;?‘ 71 85| 82
L 540
318 1 ss[i00
e
oy
531.7 91 88 100
29.7| Probably Grey Silt e ' 530
Sand and Gravel &
Very Dense L
D’?q
522.0 -
39.4 | End of Borehole

+3, 5 . Numbers refer 1o
Sensitivity

20
153 {%) STRAIN AT FALLURE
10




OFFICE REPORY ON SOIL EXPLORATION

Munistry of
@ Transporiatign and
Commutie ahons

Gatane HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 18
Hwy. 400 & Huy, 427 \ ,
WP 88-78-00 LOCATION Coords, N 15 908 830: F 989 650 . ORIGINATED BY .MM
Dist___ 6 HWY 400 BOREHOLE TYPE Hollow Stem Augers ' COMPILED 8Y __ MM
DATUM _ Geodetic DATE __ November 1, 1978 cueckeo sy 2. |
o ti‘J DYNAMIC CONE PENETRATION Yo
SOIL PROFILE SAMPLES »“3‘2 3 RESISTANCE  PLOY pastic  NATURAL oo m@ HEMARKS
- ) §o brd 30 40 &0 8O 100 LMIT contenT LT | 5 O A
Qf I17E 2 A U OO W wp W wif 5%
ELEV DESCRIPTION Elal w2 %é & [SHEAR STRENGTH AT A—— Gﬁ'rle)fgl 3%5
Rl LR B 3 = DISTRIBUTION
DEPTH -3 ol &1 5 1o unconmned + FIELD VANE . y
»% z Z gu 2 |e ouick TRiaxiaL  x Las vang | WATER CONTENT (%) {%)
630,01 Ground Surface @ ? o 20 40 60 GR 5A 51 €L
. Beterogeneous Mixture | o
0.0 Clayey Silt VL
Sand and Gravel, Red |, 1041.0.88 1206
(Glacial T411) Brown |7
Very Spiff [ 12|95 | 43 o
Hard “ri13 1 88 T 607) 3" 620
i .
A% 1ss 1105 | = o
N Y
- 1
4L 610
448185 1130
g
603.5 117 S8 1100/i5"
26.5[ End of Borehole

*3' %3 . Numbers refer to
Seansitivity

20
1505 (%) STRAIN AT FAILURE
10
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OFFICE REPORF ON SQIL EXPLORATION

®

M

istey of

Transporialign ang
Commumcations

ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE ~501L MECHANICS SECTION

Oriaria HIGHWAY
RECORD OF BOREHOLE No 21 Borehole Data Obtained From C.N.R.

. CNR West Side & Islington Ave, : .
WP 88-78-00 LOCATION Coords. N 15 903 450; E 979 500 ORIGINATED BY _CNR__
DIST & HWY___407 BOREHOLE TYPE N/A COMPILED BY __CNR .
DATUM ___Geodetic DATE N/A CHECKED BY NJ.Z.J__

SOIL PROFILE SAMPLES | & w |DYNAMIC CONE PENETRATION - -
L‘."‘é’ I | RESISTANCE PLOT e |masme roraee LU | o & REMARKS
¥ 15| » 20 40 60 80 100 |WMT cowrenr UM} 5O
Ole 2172 2 RO O W wp W W | 549 4
oy 8| w| 2125 & [sHEAR STRENGTH e G 2 | GRAIN SIZE
BEETH DESCRIPTION EI ) |52 £ ounconmmes  » miE vae |y |DisTRIBUTION
gz 5 |EO| & | QUCK TRAKIAL  x LB vANE WATER CONTENT (%) %)
523.5 bbd - w GR SA 51 CL
0.0{ Sand, Medium to 'q::'
Coarse With Gravel -4 520
2%
¥
513.5 A
10,0] Sandy Silt T 58.L.20
A 510
507,5] Compact R S8 1717
16.0] Siicy Clay /1
Very Soft to Stiff .
1 500
// R
V]
vd 490 .
/1 -
1
L/
Y 480 =
1

\ +
472.5 )

51,01 Heterogeneous Mixturel' !, 88 1 26 470

~ 1 Clayey Silt A

Sand and Gravel =
SLiff to Very Stiff |:} f—tt51.39
L
s
{Glacial TI11) e 55155
o 460
“f; 551 27
QA
e §s | 18
o, 450
dt
W 55 AT
e
442.4 Bk 58 | 70
81.5] End of Borehole
* Note: This .
borehole data obtained
from CNR
20 '
+3, x5 Numburs refer 1o 15 0 5 3) STRAIN AT FAILURE

) Sangitivity

10
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SOIL EXPLORATION

L3

OFFICE REPORT ON

€

Cw

€

Mipstry ol
Transportation ang
Cummume stiona

Ontatie

HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No

22

Borehole Data Obtained From C.MN.R.

CNR & Hwy, 400
W P 88-78-00 LOCATION Coords. N 15 906 4503 E 990 470 ORIGINATED BY CNR..
DIsT 6 HWY . 400 BOREHOLE TYPE HIA COMPILED BY MM
DATUM ___Geodetic DATE N/A checkeo oy e[t
SOIL PROFILE SAMPLES | & W | CYNAMIC CONE PENETRATION .
Eg 2 RESISTANCE PLOT rastic NATOAL uuo ':‘-L:‘::v REMARKS
- w | 2O @ 20 40 60 80 100 conrent zZ 2
Szl L |38 lgE| 2 o) * Wo W W 2% | rain size
ELEV BESCRIPTION SEIES R SHEAR STRENGTH SIS | SRa size
DEPTH I - O O o |G UNCONFINED + FIELD VANE o Y 2
é 2 - %U & e QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
619.0 L Ground Surface id N b GR SA 51 CL
e
0.4 Heterogeneous a‘r-'i
Mixture Clayey Silt, '. )
Sand and Gravel The
Dense to Very Dense [3[
(Glacial T111) =43 610
M7
604.0 A
15.0{ Sandy Siit ', e
Very Dense N '
sos.0l 600
21.0| Sand, Fine to Medium |-
Dense to Very Dense ‘-"" ’
s 590 h
L
584,0 T
35.0{ Heterogeneous ea
Mixture Silt "W
Sand and Gravel ot 580
Very Denge . ’
n'-"
N
569.0 N 570
50,0, End of Boreshole

+3, x5 : Numbers reter to

Senysitivity o

20
15 -5 (%] STRAIN AT FAILURE
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Mimistry of
@ Transgonshon ang
Cammumgations

Ordai HIGHWAY ENGINEERING DIVISION«ENGINEERING MATERIALS OFFICE «SOIL MECHANICS SECTION

*

.-

T

<

OFFICE REPGQRT ON SOIL EXPLORATION

(This data obtained from .
RECEOR{S)MOE *‘?C:LDREJS'ODLE No 23 ‘gatropolitian Xﬁrgntg m)'xd Region
f:3:344 @8 0 Cialrvy @ jam ongervation Authority .
WP B8~78-00 LOCATION Coords, N 15 890 220: E 963 600 ' ORIGINATED By Ggocon
DIST....B Hwy 427 BOREHOLE TYPE__N/A COMPILED BY MM
DATUM Ceodetic DATE N/A CHECKED BY U;L -
SOIL PROFILE SAMPLES | = ur JOTNAMIC CONE PENETRATION ATORAL -
Ezg S RESISTANCE PLOY M :mf::c gg’?&ﬁ; tl‘gl:;b &L:g REMARKS
- w |50 @ 20 40 60 80 100 Z o 3
I FIMEIE R Wo o U 7E | oram size
LLEY DESCRIPTION 12l & | 3|22 g |SHEAR STRENGTH DISTRIBUTION
DEPTH i3] - | F 5| & |c unconrined + FIELD VANE y
Sk S %u S |e quck TriAxAL  x 1ab vane |WATER CONTENT (%) (%)
542,01 Ground Surface w N w GR SA St €L
U. U Topso ot . .
1.0] Heterogeneous Mixrure }f, 540
§ilt, Sand and Gravel [~
Crey to Brown - 48 -
(Glacial Ti1l) ’: K ’
Compact to Very Dense |
e 330
b1
4
N 520
“‘X' -
PO
:' W,
P
N 510
L '
504,0 15
38.0] Soft Grey Interbedded (44
Shale and Limestone 2
500.0]  Bedrock N 500

42.0| End c_of Borehole

20
*3g Ly N”m?”?'f' refer to 18y (Ve S{R&N AT FARURE
Sensitivity 10
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W. P, 88-78~-00 SITE

B VNS o—

it At s s by it

FOUNDATION DATA SHEET

PROPOSED HwWY. 4‘07

LOCATION _Hwy. 407 at Airport Road

b sl bl Wb W VAT AR Mty W M 130

GRADE ELEV. 395+ _
Proposed Airport Road Grade Elevation 616+

RECOMMENDATIONS

SUBSURFACE CONDITIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 4

0-25" glacial till
very stiff to hard

25'=32'+ gilt, some sand
very dense

Groundwater

Not encountered

Abutments

1. Compacted granular pad

2. Spread footings at or below elevation
592.0, designed for maximum allowable
load of 3.0 t.s.f,

3. End hearing piles.

Estimated tip

elevation 565,0.Designed for maximum
allowable structural capacity per pile.

Plers

1. Spread footings as discuésed above

2, End Baaring piles as discussed above

Fill heights up to 22 ft.
will be stable with forward
and side slopes of 2:1.

AT -



L I AT M. e

ORIGINAL GROUND ELEV. __ 575-580

FOUNDATION DATA SHEET

A2 LOCATION __Hwy, 407 at Bramport Terminal Spurline. . .. .

PROPOSED HWY. 407
Proposed Bramport terminal spurline grade elevation 601+

Ml i v i ——

GRADE ELEV. 580+ (6304)

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 4

0~25" glacial till
very stiff to hard
25-32"'  gilt, some sand
very dense
Groundwater

Not encountered

As discussed under Al

As discussed under A3




88-78-00

FOUNDATION DATA SHEET

W.P, 00 g __ A3 o __ LOCATION __Hwy. 407 at Mimico Creek . _
ORIGINAL GROUND ELEV, __ 560 to 575 _ PROPOSED HWY. 407  GRADE ELEV. 581+ (6241
i Mimico Creek H.W.L. 573+ -
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE SFPRGACHES
Reference Boreholes 1 Abutments Fill heights up to. 30 ft. At this location

0-8' eclayey silt

stiff to very stiff

8~14' sgilt, some sand
dense

14-30' sand, some silt
compact

30-42' + glacial till
hard

Groundwater

1. Spread footings at or below elevation
Design for maximum allowable
load of 2,5 tsf,

End bearing piles.
elevation 525.0.
allowable structural capacity per pile.

555.0,
required.
2.
Piers

1., End bearing piles as discussed above.

will be stable with forward
and side slopes of 2:1.

Fills heights up to 64 feet
will be stable with a 40'
wide mid height counter
balancing berm with slopes
of 2:1.

Dewatering scheme

Estimated tip
Degigned for maximum

The higher profile grade
would result in £111 heights
up to 64 feet. Fill heights
of this magnitude would

have inherent settlement.

Future maintenance on such
embankments would be
appreciable and thus the
higher grade is to be
discouraged.

during the fieldwork
the ereek had depth

of water up to 1 foot |

with imperceptable
flow. The creek bed
is undefined,
concealed by long
grass,

At this location a
concrete box type
culvert or steel pipe
or pipe arch is
guitable based on geo~
techmical considera-
tions,




W. P 88-78-00 SITE A4

T i i M ity bl bl ki

b —— Wit

FOUNDATION DATA SHEET

LOCATION __Hwy. 407 at CGoreway Drive . _  _

—— i AT o e

a— i i

Proposed Goreway Drive Grade Elevation 607+

PROPOSED HWY. GRADE ELEV. __ 586+

r—

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE APPROACHES

REMARKS

Reference Boreholes 4

0-25 ' glacial till
very stiff to hard

25«32" 4 silt, some sand
very dense

Groundwater

Fill heights up to35  ft.

As discussed under Al
will be stable with forward

and side slopes of 2:1.




w,.p. ___ 88-78-00 SITE

A - o i b A—

FOUNDATION DATA SHEET

[N ——

PROPOSED HWY. 4'07
Claireville Lake H.W.L. 556+

Al B e S e

GRADE ELEV. _565-567

SUBSURFACE CONDITIONS

RECOMMENDATIONS

) STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 5

West Bank
0~5' elayey silt, stiff

5-18'" glacial till
stiff to hard

18-23" silt, some sand
compact

23-30" sand, some silt
some gravel
very dense

East Bank

Exposed face is composed
of very stiff glacial till

Groundwater

At 5 feet below ground
surface

Abutments and Piers

End bearing piles
Estimated tip elevation 505.0

Designed for maximum allowable structural

capacity per pile

Fill heights up to 25 ft.
will be stable with forward
and side slopes of 2:1.

It will be necessary to key
the approach fill into the
flood plains' steep east
bank.

Grading the east slope would
be required for a distance
of some 50 feet north and
south of the highway.

In addition, protective
measures against river
erosion of the approach fills
would be required.

West Humber at this
location is 50 feet
wide and flows within
a floodplain 100-300
feet wide. The river
bottom is expected to
be comprised of firm
clayey silt with
trace organics. The
floodplain west bank
hag a gentle slope,
whereas the east bank
slope is as steep as
75° and up to 30 feet
high.




FOUNDATION DATA SHEET

wep __ 88-78-00 grg__ A6 LOCATION __Bwy. 407 at Hwy. SO
ORIGINAL GROUND ELEV. _ °78-383 PROPOSED HWY. 407  GRADE ELEV. __ 565t .
i Proposed Hwy. 50 Grade Elevation 585+ ’

RECOMMENDATIONS REMARKS /
SUBSURFACE CONDITIONS STRUCTURE APPROACHES g
Fill heights up to20 ft. ﬁ
Reference Boreholes 11 Abutments will be stable with forward :
‘ f 2:1; Q\?
0-13" glacial till , 1. Compacted granular pad and side slo?es © %

very stiff to hard Earth cuts up to 20 feet

2. Spread footing at or below elevation deep will be stable with

13-23" glacial till 575.0, Design for maximum allowable 1 £ 2:1

very dense load of 3.5 tsf. slopes o e
23-34"' sandy silt 3. Fnd bearing piles

very dense : Estimated tip elevation 540.0

Designad for maximum allowable

34~42"+ glacial till structural capacity per pile

hard

Piers

1. Spread footings at or below elevation
565.0. Design for maximum allowable
load of 5 t.s.f,

Groundwater

28' below ground Level




FOUNDATION DATA SHEET

WP 88-78-00  s;tg AT _______ __ LOCATION Hvy. 407 at Bwy. 427
ORIGINAL GROUND ELev, _ 5802585 PROPOSED HWY. 407 GRADE ELEV. 636D
i Proposed Hwy. 427 Proposed Grade Elevation-597+ (Associated Ramps Grade
, - 611 to 633)
. RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES

Fill heights up to 30 ft.
will be stable with forward

g 1 of 2:1.
0-8 %ii;izii§§lto hard 1. Compacted granular pad and side slopes

Reference Boreholes 8 Abutments

Farth cuts up to 20 feet
deep will be stable with
slopes of 2:1. '

2. Spread footings at or below

- ¥
8-27" sandy silt elevation 575, Maximum allowable

very dense

load 5 tsf.
27'-42 glacial till
hard Plers
1. Spread footings as discussed above.
Groundwater

Groundwater level not
established




FOUNDATION DATA SHEET

wp __88-78-00 site__ A8 ____ ___ LOCATION _Hwy. 427 at Steeles Avenwe  ___ __ __ __ . . .
ORIGINAL GROUND ELEV, _575-578 PROPOSED HwY. 427  GRADE ELEv, 299t (Ramps P/G Approximate Elev.620)
: Proposed Steeles Ave. Grade Elevation 578+.
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE S PPRGACHES
Fill heights up to 35 ft.
Reference Boreholes 9 Abutments | w111 b ctable with forward
0-18' glacial till 1. Compacted granular pad and side slopes of 2:1.
hard

2. Spread footings at or below elevation | Note: The profile grade for

18-27' sandy silt 575.0 using maximum allowable load the Hwy.. 427-Bwy. 407 W.
very dense of 4 tsf. Ramp would require fills
. up to 43 feet. In order to
Piers minimize the maintenance
—— due to erosion on these high
. 0 1]
1. Spread footings as discussed above. fills a 10' wide 1/3 height

berm should be provided for
fills greater than 35 feet
high.

Groundwater

At 18 feet below ground
level.




FOUNDATION DATA SHEET

wp __88-78-00  grg__ A9 LOCATION __ Hwy. 427 at Albion Road _ __ .
ORIGINAL GROUND ELgv, _ _965-568 PROPOSED HWY. 427  GRADE ELEV. _ 606+ __ __ __ __
E Proposed Albion Road Grade Elevation 568+ -
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Boreh As discussed under A8 Fill heights up to 35 ft.
Reference Poreholes 9 will be stable with forward
0-18' glacial till, hard and side slopes of 2:1.
18-27' sandy silt In order to reduce the cost

of maintenance arising due
to erosion of high fills,
it is recommended that a 10
foot wide 1/3 height berm
be incorporated for fills
higher than 35 feet.

very dense

Alternatively, it is recom-
mended that the grade be
lowered. This could be
accomplished by shifting
the V.P.I. south.

Groundwater

At 18 feet below ground
level.




FOUNDATION DATA SHEET

wp, _ 887800 gte__ A0 LOCATION __Hwy. 427 at C.N.R, Mactier Sub. _ __  _ _  _ _
ORIGINAL GROUND ELEV. __ 565% PROPOSED HwY. 827 GRADE ELEV. __ 9992397 .
: Proposed CNR MacTier Sub. Grade Elevation 365+
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Reference Boreholes 19 Abutments Fill heights up to 32 ft. e o eaas i me

0-6' silty clay
very stiff

6-11" sandy silt
very dense

11-30' glacial till
very dense

Groundwater

Piers

1. Compacted granular pad
2. Spread footings located at or below

elevation 555.0. Designed for
maximum allowable load of 5 t.s.f.

1. Spread footings as described above.

will be stable with forward
and side slopes of 2:1,

at this location may
require relocation,




W. P 88-78-00 SITE All

FOUNDATION DATA SHEET

,__ _ 88-78-00 A1 |OCATION __ Hwy. 407-Bwy, 427 Ramps Immediately Fast of Hwy. 427 .. .
ORIGINAL GROUND ELEV. __ 570-575 PROPOSED HWY. 407  GRADE ELEV. 275+ (566+) _—
: Proposed Ramp Grade Elevation 600+ (591+)[ Assumed Ramp Grades]
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE P RGACHES
Reference Boreholes 10 Abutments Fill heights up to 30 ft.

0-11' glacial till |
hard

11-40' sandy silt
some gravel,
very dense

40~44" placial till
hard

Groundwater

At 23' below ground surface.

Piers

1. Compacted granular pad
2. Spread footings at or below elevation

564.0 using maximum allowable load
of l’- t.s.'f.

1. Spread footings as discussed above.

will be stable with forward
and side slopes of 2:1.

Earth cuts up to 9 feet
deep will be stable with
slopes of 2:1,




FOUNDATION DATA SHEET

.. 88-78-00 = grg__ __M2____ |ocarion _Bwy. 407 at Wwy. 27 .
ORIGINAL GROUND ELEV, 360-565 PROPOSED HWY. 407  GRADE ELEv, 20%F (544H = =~
, \ Proposed Hwy. 27 Grade Elevation 584+
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Reference Boreholes 12 Fill heights up to 24 ft.

0-27" + glacial till
hard

Groundwater

Not encountered

Abutments

1, Compacted granular pad

2. Spread footings at or below elevation
559.0 using maximum allowable
load 5 t.s.f.

Piers

1. Spread footings as discussed above.

will be stable with forward
and side slopes of 2:1.

Earth cuts up to 1l feet
will be stable with slopes
of 2:1.




FOUNDATION DATA SHEET

wep ___B8878-00 g A3 locamioN __Hwy. 407 at Martingrove Road
ORIGINAL GROUND ELEV. . _560t PROPOSED HWY. 407  GRADE ELEv. 539t (544t)
. Proposed Martingrove Road Grade Elevation 565+
SUBSURFACE CONDITIONS STRUCTURE APPROACHES ™
Reference Boreholes 13 Abutments Fill heights up to 5 , fr.
T will be stable with forward
0-57' glacial till 1. Compacted granular pad and side slopes of 2:1.
hard :
2. Spread footings at or below elevation E?iihbcuti gi toiii fist <
57-72' + glacial till 552.0 designed for maximum allowable | »o, )¢ ST2PT€ WRER STOPe
hard load of 3 t.s.f. ob cid
3. BSpread footings at or below elevation
535.0 designed for maximum allowable
load of 4 t.s.f.
Piers
1. Spread footings as discﬁssed above,
Groundwater
28" below ground surface




FOUNDATION DATA SHEET

wp _ 887800 syg_ A% locaATion _Bwy. 407 at Ripling Avenwe
ORIGINAL GROUND ELEv. __ 460-470 PROPOSED HWY. 407  GRADE ELEv. 498% (496H)
" s . Proposed Kipling Avenue Grade Elevation 470+ Invert Elevat%on Plunketts Creel
4484
_ RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Reference Boreholes 6 e Fill heights up to 38 ft. Tt is understood
Abutments will be stable with forward | pjunketts Creek will
0-9' gand, some silt 1. Compacted granular pad and side slopes of 2:1. be relocated slightly
some gravel ’ a?d Fhe crossing of
loose to compact 2. End bearing piles glpllzg7Ave.l§n3
Estimated tip elevation 425.0 e 14 xag b €
9-14' glacial till Designed for maximum structural 2Eiizgtls z coiciete
very dense capacity per pile box culvert or
14-25" sand, some silt Piers structural plate pipe
some gravel —— or pipe arch would be
suitable at this

compact to dense 1. End bearing piles as discussed above. location

25-37"+ gand, some silt
very dense

Groundwater

5' below ground surface




W, P. 88-78-00

[

FOUNDATION DATA SHEET

ALS LOCATION ﬂ_y%gi?ﬁgﬁéngﬁﬁﬁ C,N.R. Halton Sub.

N

[P —— el R LAY

PROPOSED Hwy. C.N.R.GRADE ELEV. _30%+
Proposed Kipling Ave. Grade Elevation 436+ .

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 7

D-9' sand, some gilt
gome gravel
loose to compact
9-14' glacial till, hard

14-25' gsand, some silt
compact to dense

25-37" + glacial till
very dense

Groundwater

5' below ground surface

Abutments and Piers

End bearing Piles

Estimated tip elevation 425.0
Designed for maximum allowable structural

capacity of the pile.

Fill heights up to 35 ft.
will be gstable with forward
and side slopes of 2:1.

Fill heights in excess of
35 feet would be in-
herently unstable due to
erosion of the slope
surface. In view of this
fill heights up to 44 feet
would require a 10 foot
wide 1/3 height berm to
reduce future maintenance
costs,

detoured railway embankment
(78"). The
slopes of the detoured
railway embankment would
require a 20' wide mid
height berm for stabilicy
purposes.

!

In order to con-
struct Kipling Ave.
through the existing
embankment three
alternatives could be
adopted.

A/ Tunnel Kipling
Ave. through the
existing C.N.R.
embankment

B/ Underpin the C.N.'
track during con- ’
struction of Kipling

C/ Detour the C.N.R.
north during con~
struction. Detouring
north is preferred to
detouring south
because of the unfa-

| vourable subsoil con~

ditions within the

| Thackeray Land Fill

Site. TFurthermore, thi-
Plunkett Creek culvert
would be required to b
designed for the full
surcharge of the




ORIG!N/%L GROUND ELEV. __ 177

FOUNDATION DATA SHEET

PROPOSED HwyY, 407

e e e e e A

JEOD ey

Humber River H.W.L. 457+

GRADE ELEV., __ 476+

hv—— i, i———— s,

i i i g, i

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes
West Side B.H, 6

0-11"'

gsand to gravelly
sand, loose to
compact

11-24"' clayey silt to

silty clay, stiff
to very stiff

silt of slight
plasticity
very stiff

34-52'+ glacial till, hard

East Side B.H, 20
Variable subsoil conditions

0-15"

24-34"

sandy gilt, some
gravel

15-35" clayey silt, stiff

to very stiff
35-105" glacial till, dense
105-120"+ glacial till, hard
Groundwater

At 9' below ground surface

Abutments and Piers

End bearing piles _

Estimated tip elevation 400.0

Design for maximum allowable structural
capncity of the pile,,

1l

Fast Side

1. End hearing piles
Estimated tip elevation 385.0
Design for maximum allowable

structural capacity of the pile,

Friction piles #14 timbei piles 45'
long designed for maximum allowable
load per pile of 30 tons.

| post construction settle-

West Side
eights up to 31 ft.

will be stable with forward
and side slopes of 2:1,
Furthermore, on the west
approach, consolidation of
the underlying clavey silt
will occur. Settlement of
the 31' fill will be in the
order of 3~4", 90% of which
will occur within 6 months
of completion of the embank~
ment. In order to minimize

ments preloading for & monthd
may be required.

%%§§§§%%%icipated the east

approach will be in a partial
cut through very soft to
stiff silty clay. Because of
property problems it was not
possible to gain access to
the concerned afea, obtain
necessary samples and per-
form the required testing.
Although specific data is
lacking it is postulated that
nominal berms 10' wide mid
height may be required in the
cut areas.

At this location river
is 50" wide and 3'
deep. The river

banks are about 8

feet high and slopes
about 75°,




W. P 88-78~00 SITE

¥ e e e i i i

it e A TR W

480-503

ORKHNQL GROUND ELEV. __ 27>

FOUNDATION DATA SHEET

— i i

PROPOSED HWY. '407

- - S L HRRR 4. 4

GRADE ELEV. _484%
Proposed C.P.R. Mactier Sub, Grade Elevation 503+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes

Because of property access
problems it was not pos-
sible to carry out the
necessary testing, and for
feasibility purposes we have
used data from the nearby
CNR-Islington crossing.

B.H. 21

0-10'" sand medium to coarse
10-16' sandy silt, compact
16-51" silty clay, very
soft to stiff
51-82'+ stiff to very stiff
glacial €ill

Groundwater

Not established

Abutments and Piers

1.

Friction Piles
#14 timber piles 45' long
Design load 25 tons per pile

Fill heights up to 23 ft,
will be stable with forward
and side slopes of 2:1.

It is anticipated that the
approaches will be located

in partial cuts through wvery
soft to stiff silty clay.
Although specific data is
lacking it is postulated that
nominal berms 10' wide mid
height may be required.




88-78~00 SITE

Y s e R W S S il

FOUNDATION DATA SHEET

Al9 LOCATION _Hwy. 407 at Pine Valley Drive

i e e i e ——-

530~535 PROPOSED Hwy. 407

U e e s e i b -

i S Wi, p———— b it A it Wi W i i ol il WA

GRADE ELEV. 337+
Proposed Pine Valley Drive Grade Elevation 556+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 14

0-5"'

5-11"

11-19'

19-38"

38-55"

55~74"

74'~92'+ glacial till, hard.

Groundwater

25" below ground surface

silty sand, compact

glacial till
very stiff

clayey gilt, gtiff
sandy silt to silty
sand, some gravel
loose to compact

glacial till, hard

silty sand
dense to very dense

Abutments and Piers

1. End bearing piles
Driven to estimated tip elevation 445.0
‘Designed for maximum gllowable
structural capacity of the pile,

Fill heights up to 26

fth

will be stable with forward

and side slopes of 2:1.




FOUNDATION DATA SHEET

wep __ _ 88-78-00 gqg_ A0 |oCATION __Bvy. 407 at Weston Road
ORIGINAL GROUND ey, _ 830635 PROPOSED HWY. 407  GRADE ELey, 8021 (6331
k Proposed Weston Road Grade Elevation 635+ -(655+)
RECOMMENDATIONS , REMARKS
SUBSURFACF CONDITIONS STRUCTURE . APPROACHES
1 Abutments and Piers : _ Fill heights up to 25 ft.
Zeference Borcholes 15 will be stable with forward
0-42'+ glacial till, hard 1. Spread footings located at or below and side slopes of 2:1,
elevation 620 designed for maximum Farth cut to 33" d
Dense sand seam at depth allowable load of 5 t.s.f. ' arth cuts up to ceep
of 14-19"' will be stable with 2:1

slopes. Subdrains within
the cut slope may be required
to prevent excessive seepage
from the sand seam(s).

2. Compacted granular fill

Groundwater

8' below ground surface




FOUNDATION DATA SHEET

wp _ 88-78-00 = grg__ A2l LOCATION __ Hwy., 407 at Bwy. 400
ORIGINAL GROUND ELEv, __630-635 =~ _ PROPOSED HWY. 407 GRADE ELEV. ___ 615+ (660+) .
i Proposed Hwy. 400 Grade Elevation 635+ (635+)
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
A Fill heights up to 30 ft,
Reference Boreholes 13 butments will be stable with forward
0-27"'+ glacial till, very 1. Compacted granular pad and side slopes of 2:1.

stiff to hard Earth cuts up to 15 feet

will be stable with slopes
of 2:1.

2. Spread footings located at or below
elevation 624.0. Designed for maximum
allowable load of 5 t.s.f. .

Piers

1. Spread footings as discussed above.

Groundwater

12" below ground surface




FOUNDATION DATA SHEET

wp, __ 88-78-00 o siTE__ A23 __ ____ LOCATION __ _Buy. 400 af Bwy. 7 . . o o
ORIGINAL GROUND ELEv, 847 8% PROPOSED HWY. 407  GRADE ELEV. 47
" Proposed Hwy. 7 Grade Elevation 665+
' “RECOMMENDATIONS N
SUBSURFACE CONDITIONS REMARKS ,
¢ STRUCTURE : APPROACHES .
Reference Boreholes 18 Fill heights up to 27 ft. Existing structure
will be stable with forward f_ounded on spread
. . footings.
As discussed under A2l As discussed under A21 and side slopes of 2:1. g
;-
Groundwater
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ORIGINAL GROUND ELEv. 650-665F

SITE __ _A24

fr——

[r——

FOUNDATION DATA SHEET

iy

[E——

PROPOSED HwyY, 407
Proposed Jane Street

LOCATION __ Bwy. 407 at Jane Street
GRADE ELEV. _645+

Grade Elevation 665+ -

J——

e ———— - ot il st M Wil e

J—

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 16

0-18' glacial till

very gtiff
18~132" elavey silt

stratified, very

stiff to hard

132-135'+ silty sand
very dense

Groundwater

28' below ground level

Abutments and Piers

l.

Friction Piles
#14 vimber piles 45' long designed for
maximum allowable load per pile of 30

tong .

End bearing piles

Driven to approximate tip elevation 515.
Designed for maximum allowable
structural capacity of the pile.

Fill heights up to 20 ft.
will be stable with forward
and side slopes of 2:1.

Earth cuts up to 5 feet will
be stable with side slopes
of 2:1.




FOUNDATION DATA SHEET

wp __ 88-78-00 st __ A% lOCATION __ _ Hvy. 400 at C.N.R. Halton Sub. __
ORIGINAL GROUND ELEV. __ 611-639 PROPOSED HWY. 400  GRADE ELEV. 6391
. Proposed C.N.R. Halton Sub. Grade Elevation 611+
’ . RECOMMENDATIONS
SUBSURFACE CONDITIONS REMARKS
v © STRUCTURE APPROACHES
: . Existing structure
Reference Boreholes 22 Abutments Fill heights up to28 ft. >
will be stable with forward | founded on spread
0-15'glacial till 1. Compacted granular pad : and side slopes of 2:1. footings.

dense to very dense
2. Spread footings located at or below

15-21" sandy silt. elevation 615, Designed for
very dense maximum allowable load of 3.5 t.s.f.
21-35" sand, dense to Piers

very dense

1. Spread footings as mentioned above.
35-50' glacial till

hard

Groundwater

19' below ground surface




wp _ 88-78-00  site__ __A26 __ _ LOCATION _Hwy. 400 at Langstaff Road
680+ PROPOSED HwY, 400

ORIGINAL GROUND ELEV. . 25X5 e

FOUNDATION DATA SHEET

GRADE ELEvV. 680+

Proposed Langstaff Road Grade Elevation 7004

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 17

0-45' glacial till
very stiff to hard

45-55" clayey silt
varved, hard

55-79' gand, compact to
very dense

79-101" clayey silt
stratified, hard

101-105" glacial till
hard

Groundwater

9' below ground surface

Abutments
Compacted granular pad
Piers
Spread footings at or below elevation

665. Designed for maximum
allowable load of 3 t.s.f.

Fill heights up to 20 ft.
will be stable with forward
and side slopes of 2:1.




FOUNDATION DATA SHEET

LOCATION ___ Hwy. 427 Over West Humber River . __ _ . . .o

w.p, _ 8-78-00 _ SITE.. A7
ORIGINAL GROUND ELEv, _ _ 3257535 PROPOSED HWY. 427 GRADE ELEV, __ _5%6-557
: West Humber River High Water Level 525+
H—
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUETURE AFPROACHES

Fill heights up to 32 ft.

Reference Porefoles 27 Abutments and Piers will be stable with forward
and side slopes of 2:1.

0-38" glacial till 1. End bearing piles driven to bedrock.
compact to very dense Designed for maximum allowable :
structural capacity per pile.

38-42' bedrock, shale
and limestons

Groundwater

Not established




WP  88-78-00

s e e i s G A

ORIGINAL GROUND ELEV, __ __533-355

FOUNDATION DATA SHEET

A28  _ LOCATION __ _Hwy. &
PROPOSED HwWY, 427

it T At R K T SR, ot b WA, i) i) s bbb kbl RS

GRADE ELEV. 244+

Proposed Finch Avenue Grade Elevation 567+ -

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 2

0-8' clayey silt, hard

R-27"+ glacial till, hard

Groundwater

Not encountered

Abutments

1. Compacted granular pad

2. Spread footings at or below elevation
547.0. Design for maximum allowable
load of 5 t.s.f.

3. End bearing piles. Estimated tip
elevation 535.0. Designed for
maximum allowable load per pile.

Piers

1. Spread footings as above,

Fill heights up to 13 ft.
will be stable with forward
and side slopes of 2:1.

Roadway cuts up to 12 feeat
deep will be stable with
slopes of 2:1.




88-78-00

M i e i A A ———

FOUNDATION DATA SHEET

LOCATION
PROPOSED HWY.

o e m— —— ———

b i mmimen e i i bt

Finch Avenue Over West Humber River

e Ammmn i Sk it bbliitts Wit vk i o i ann kbl Whrtimbriint it

GRADE ELEV. ___ 548-555 ___ ___

West Humber River High Water Level 515+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 3

West of River

0-4" sandy gravel, loose

4-7"' glacial till, hard

7-14' 4+ bedrock, poor
quality, layers
of limestone and
weathered ghale

East of River
(in exposed bank)

0-10"+ clayey silt
very stiff

10"+ glacial till, hard

Groundwater

Boring was relatively dry
upon completion of augering.
Groundwater level was not
established.

Because of the numerous possibilities of
abutment pier locations and foundation
elevations the following founding options
are provided.

Abutments and Piers

1. Spread footings founded on bedrock at
or helow elevation 512.0, Design for
maximum allowable load of 7 t.s.f.

2. End bearing piles driven to bedrock.
Estimated tip elevation 512.0,
Designed for maximum allowable load
per pile.

Fill heights up to 35 ft.
will be stable with forward
and side slopes of 2:1l.

It will be necessary to key
the roadway f£ill into the
flood plains' steep banks.
Cutting back the east bank
slope to a stable 2:1 would
be required for a distance
of some 150 feet north and
south of the reoadway. In
addition, protective
measures against erosion of
the roadway fill and east
bank will be required.
Furthermore, it will be

ladvantageous to permanently

divert the river 100 to 500
feet to the west.

At this location
during the field
investigation the
depth of water was
1-2'. Boulders and
cobbles are strewn
in creek bed.




w,p, __ 88-78-00  qygp  A30  |OCATION __ Wwy. 427 & Wwy. 7 -
L 590-5% PROPOSED HWY. 407 GRADE ELEV. _ 590 + 6115+)

FOUNDATION DATA SHEET

Proposed Hwy. 7 Grade Elevation 614+ (593+)

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE APPROACHEDS

REMARKS

Reference Boreholes

The request for this area
was received after com~
pletion of the fieldwork

and specific data is lacking
However, based on available
data it can be assumed the
subsurface conditions here
congist of about 50' of hard
glacial till overlying
bedrock.

Abutments and Piers Fill heights up to 25 ft.

will be stable with forward

End bearing piles. and side slopes of 2:l.

tip elevation 525'.
Designed for maximum allowable load
per pile,,

Estimated pile

Geotechnical data is
lacking to positively
compare the underpasg«~
overpass alternative.
Wwever, based on
available data it is
gpeculated that sub-
soil conditiong here
are similarly com-
petent for either an

overpass or underpass |

scheme and the
decision should be
based on other

considerations.
Groundwater
H
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FOUNDATION DATA SHEET

PROPOSED HWY. 427
Plunkett's Creek W.L.

GRADE ELEV, _ 988+

570+

LOCATION __ Hwy. 427 at Plunkett's Creek __

—

RECOMMENDATIONS

REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
{ Fill heights up to 18 ft.
Reference Boreholes Abutments and Piers will be stable with forward
The request for this area End bearing piles. Estimated tip and side slopes of 2:1.
was received after com~ elevation 490.0. Designed for maximum Farth cuts up to 12 feet
pletion of fieldwork and allowable structural load per pile. deep will bepstable with
hence no specific data was :dz sloves of 2:1
obtained for the area. s P T
However, based on avallable
data, it can be assumed the
subsurface conditions here
consist of about 80' of
very stiff to hard glacial
till overlying bedrock.
Groundwater
Y w s - &
w oo ’ ¥ LA v
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ABUTMENT ON COMPACTED FILL SHOWING GRANULAR ‘A’ CORE
~

) 3 MiN FMIN ™
. b , .
- / R T T N, N
~ / AT AR F > ~
- ’ e e A ~
- £ S AN SUP M ORI g N ~
1> I AT Y,
-~ ~
f ™ ~
" EARTH FILL GRANULAR ‘A’ EARTH FILL ~
- ~ ~
= .
X SECTION
i
L o
z - BUILD UP TO THIS LEVEL THEN
/ | =) ! EXCAVATE FOR FOOTING
NOT TO SCALE AR
A b
«.j‘, MIN T h Ty 8 —r] IMIN fae
// 3MIN.“.A“.'V"“.“H N
- 7 ‘__.1..1...').,._...4.....'.3: JONE
-~ R e o b il EARTH FILL
7l A g < 8
- - !
1 S GRANULAR ‘A’
_ 7 EARTHFILL /0.6,
f
P /S REMOVE TOPSOIL & SOFT MATERIAL N
LONGITYUDINAL SECTION
NOTES:

I -REMOVE TOPSOIL &/0OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘A" & EARTH FILL.
2-PLACE GRANULAR ‘A’ & EARTH FILL TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING TO
CURRENT M.T.C. STANDARDS.

3-EXCAVATE COMPACTED GRANULAR ‘A’ & EARTH FILL FOR FOOTING. .
FIG. 1 WP 88-78-00

[
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PR ins
-

12'MIN 'L FOOTING | | 2"miN
i | l
¢ FOOTING BED {4 5 .

.

b2 min

ZPER%METER DITCHES MUST BE PUMPED OUT
AT ALL TIMES UNTIL FOOTING 15 PLACED

OVERSIZE EXCAVATION WITH PERIMETER DRAINS

FIG No 2

ORIGIONAL GROUND
WL | WL —
\ |
STEEL SHEET -
¥ PILING
H
FOOTING BED
COHESIONLESS STRATUM

SAND, SILTY SAND, SANDY SILT,

GRAVELLY SAND

TIP OF PILES
na

STEEL SHEET PILING

FIG No 3

W go-78-00
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b BzalatE BLVD. TO HUMBER RIVER
DETAILS OF CONC SLOPE PAVING
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Ontario

Ministry of Structural Section,
Transportation and Central Region,
Communications 3501 Dufferin Street,
Downsview, Ontario.
M3K 1Nb6
Telephone: 248-3097

March 28, 1979

Mr., E.N. Mroz, P. Eng.,
Proctor & Redfern Limited,
75 Eglinton Avenue Bast,
Toronto, Ontario.

Dear Sir:

Re: ngk”A@?TWﬁaﬁgale Blvd. to North of Humber River
W.P4 W9-71-01) District 6, Toronte - o
="

The following preliminary structural foundation infor-
mation is provided for your use in the design of the
above project. Subsurface conditions are bagsed in
general on only one boring per area. General details
of the structure recommendations are given below.

a) Morning Star Drive U'Pass

No preliminary foundation investigation was carried
out at this site, but it may be assumed that steel
H-Piles will be required for the abutment foundations
and spread footings for the centre pier. This 1is
based on requirements at the Rexdale Blvd. structure
to the south.

b) Finch Avenue U'Pass - Site A 28

Preliminary borehole (BH 2) was advanced at this
area. Recommendations are given in the attached
foundation Data Sheet which shows the preferential
order for the abutment and pier foundations.

Thase reomumindadiny oo
"(\%’ oA N&\m& ound W
.,‘ SOV
M/’“@_}@Q (&_}_ﬂ Q&b% \”w '\JQ-?*’R M
Kimh%QM, MM 712 o3 28 x ‘

fp%%, A3-00

ey v s s o
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¢) Finch Ave. Crossing of Humber River - Site 4 29

Preliminary borehole (BH 3) was advanced at this
area and recommendations are given on the attached
foundation Data Sheet with preferential order shown,

d) Hwy. 427, Crossing of Humber River (including ramps)
Site A 27 \ B o

Borehole BH 23 at the existing dam was used to
determine recommendations shown on the foundation
Data Sheet.

Compacted Granular Pad - This option is for abutments only
where subsurface conditions are competent. This option is
not recommended for water crossings. The minimum require-
ments of a compacted granular pad are shown on Figure 1l in
the Appendix. Furthermore, the footing for this scheme could
be designed using a maximum allowable load of 3.0 t.s.f.

Spread Footings - This option is given for abutments and

piers where subsurface conditions are competent. The
maximum elevation and corresponding maximum design load is
given. It is to be noted the spread footings should be pro-

‘vided with a maximum of Y4 feet of earth cover for frost

protection purposes. In addition, where the spread footing
is to be founded on a cohesive deposit, subject to softening
upon exposure, it would be necessary to protect the base of
the footing from softening by placing 3 inches of mass
concrete upon completion of the footing excavation.

EFnd Bearing Piles - This founding scheme is recommended for

abutments and piers where appropriate. The recommendation
gives the estimated pile tip elevation. Generally, the end
bearing piles can be designed for the maximum allowable
structural capacity which is dependent on the pile section
chosen. For example, the maximum allowable load for a 12BPT7Y4
steel 'H' pile would be 110 tons per pile. It is generally
assumed steel 'H' piles will be used, however, if a certain
pile section is not suitable at the specific area this fact
is mentioned in the data sheet. Pile driving would be field
controlled by the Hiley Formula unless it is being driven to
the bedrock surface or in clayey subsoil,. ’

Recommendation - Approaches

The recommendations for fill slopes, cut slopes and berm
requirements, are based on the proposed preliminary grades
assuming fills are constructed of acceptable earth borrow
according to current M.T.C. Specifications. Any changes in
profile grade would require a reassessment of these recom-
mendations.

t-uo.wuna.u¢n0u03
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Remarks

In this c¢olumn are discussed actual creek/river flood
plain and bed conditions, geotechnical preference of
schemes if appropriate, and other options or considera-
tions to be evaluated during this stage of design.

The above recommendations are excerpts from a preliminary
foundation Investigation and Design Report, which was
prepared mainly for the proposed highway 407 Structures.

The fieldwork for that investigation was carried out
under the supervision of Mr. M. MaclLean, Project Engineer,
M.T.C. Soil Mechanics Section.

Please do not hesitate to contact this office if any
further information is required. '

KP:le K. Pilgrim,
Attach, Senior Structural Engineer,
for:

G.C.E. Burkhardt,
Head, Structural Section.

ca: M. MaclLean V//

P. Penev
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Note: Groundwater
Not Encoutnterved

Ontares
RECORD OF BOREHOLE No 2 ' :
o Hwy. 427 & Finch Avenue
WP 88-78-00 LOCATION Coords, N 15 881 020: ¥ 966 305 ORIGINATED BY I
DIST & HWY 427 AOREROLE TYPE Hollow Stem Augers COMPILED BY M2
DATUM Geodetic DATE Octobey 16, 1978 CHECKED BY m.."/.._;L‘
e wi LYNAMIC COME PEMETRATION
SQIL PROFILE SAMPLES w'ﬂ 3 RESISTANCE PLOT astie :g‘;:&lg - ’_":E REMARKS
. 36 H . . Limit CONTENT LimiT =
= w | 20 20 40 60 80 100 Z = 3
9 o - puid » L L i L i wp W W“ :)3
ELEV DESCRIPTION Elglwl2 %E“z: & [SHEAR STRENGTH e Qe D?snrillr;u;’:éﬁu
.52 . - o 5 o
DEPTH RS Bl - &1 %5 |0 UNCONFINED  + FIELD VANE . . y
2z 5 %u G |e ouck TRAGAL  x- LAB VANE WA;ZR C‘Z;”“:L“" (%)
555 01 Grownd Surface 2 : i GR $A St CL
0.0 Clavey Silt %
Trace Sand L/ 881 32 .
Hard ] 1 2 0
547.9 ATy 55
7
8.0} Heterogensous £q . SETY o 23 27 40 10
lsiixSuradC%ayey]Silt { } 2 3 .3
and and Cravel VT %
Glacial Ti11 an S5
' 5] 85] 68 « | 540 & 7 22 58 13
Hard — /:‘! :
k)04
/:3 6.1 ssls0/is"
.}1528.5 . {ii 7.1 83112 530
End of Borehole

o3 43 . Numbers refer 1o

+

Senytivity v

20
1545 {"%)STRAIN AT FARLURE
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FOUNDATION DATA SHEET

WP _ 88-78-00 _ _ _ sife__ A2 __ ___ (OCATION __ _Huy. 427 ar Finch Avemwe __ __ _ . ____ __
ORIGINAL GROUND ELEV. __ __553-555__ PROPOSED HWY. 427 GRADE ELEV. 3%
- Proposed Finch Avenue Grade Elevation 567+ -
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
.erence Boreholes 2 . Abutments Fill heights up to 13 ft.

0~-8' clayvey silt, hard

R~27'+ glacial till, hard

Groundwater

Not encountered

1. Compacted granular pad

2. Spread footings at or below elevation
547.0. Design for maximum allowable
load of 5 t.s.f.

3. End bearing piles. Estimated tip
elevation 535.0., Designed for
maximum allowable load per pile.

Piers

1. Spread footings as above.

and side slopes of 2:1.

Roadway cuts up to 12 feet
deep will be stable with
slopes of 2:1.

will be stable with forward
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RECORD OF BOREHOLE No 3

Finch Ave. & Weat Humber

Coorda, N 15 891 1330; B 967 445

ORIGINATED BY MM ..

Sensitivity

wp . 88-78-00 LOCATION
DIst 6  Hwy Finch Ave, BOREHOLE TYPE Hollow Stem Augers & BXL Rock Coring COMPILED BY __ MM
DATUM Geodetie DATE October 16, 1978 ] CHECKED BY ' 22, ’:....
DYNAMIC CONE PENETRATION
501 PROFILE SAMPLES | & | 2 lresstance pof NATURAL - .
o =l FLASHIC  MOoistuRe VIOUD ] e = REMARKS
od %= A LimtY CONTENT  WIMIT e 10
= w |29 @ 20 40 60 B0 z= &
9 o ] c)ﬁ > i 1 i 1 w WL Hw
ELEV e Elul w! 2|95 ]| O |SHEAR STRENGTH RSO WS Z | GRAIN SIZE
DEPTH DESCRIPTION w13] & 3 8% T | O UNCONFINED ¢ FIELD VANE | o CONTENT (% ¥ DISYRI?UTION
g Z L | &Y 3 |e quick TRIAXIAL X LA VANE A ) (")
519,71 Cround Surface bd .‘ u GR SA 81 CL
0.0] Sandy Gravel A ]
515.7] Logse o <% <
4.0l Glactal Till I 1%
512,71 Hard Ay 13 143} M-«...__
7.0{ Bedrock, Layers of S 3 | BXL|Reew!607 End of [Cone| Test e
Limestone and %&1 2 | Re IRop=f 07 | 530,
Weathered Shale e o | B Recs| 607
505.7 o3 RC {RQD=| 0%
14.0] End of Borehole
Note: Croundwater
Not Established. 3 490
Borehole Was ; -
Relatively Dry Upon
Completion of
Augering
o3, x5 Duembark rarer 10 g5 g (4 STRAIN AT FAIURE
10 :

[ER————




88-78-00

SITE

ORIGINAL GROUND ELEV, _ 3157393

FOUNDATION DATA SHEET

' A29

R e E——— — A——— —————

PROPOSED HWY.

LOCATION __ Finch Avenue Over West Humber River

mrri— b ——— ——— T———

GRADE ELEV. __ 3548-333 ___
West Humber River High Water Level 515+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE ‘

APPROACHES

REMARKS

'!eference Boreholes 3

West of River

0-4' sandy gravel, loose

4=7' glacial till, hard

7-14' 4+ bedrock, .poor
quality, layers
of limestone and
weathered shale

Fast of River
{(in exposed bank)

Q—lO'j: clayey silt
very stiff

10'+ glacial till, hard

Groundwater
Boring was relatively dry

Grounfwater level was not
established.

upon completion of augering.

Because of the numerous possibilities of
abutment pier locations and foundation
elevations the following founding options
are provided.

" Abutments and Piers

1. Spread footings founded on bedrock at
‘or below elevation 512.0. Design for
maximum allowable load of 7 t.s.f.

2. End bearing piles driven to bedrock.
Estimated tip elevation 512.0.
Designed for maximum allowable load
per pile.

Fill heights up to 35 ft,
will be stable with forward
and side slopes of 2:1.

It will be necessary to key
the roadway fill into the
flood plains' steep banks.
Cutting back the east bank
slope to a stable 2:1 would
be required for a distance
of some 150 feet north and
south of the roadway. In
addition, protective
measures against erosion of
the roadway f£ill and east
bank will be required.
Furthermore, it will be
advantageous to permanently
divert the river 100 to 500
feet to the west, '

At this location-
during the field
investigation the
depth of water was
1-2'. Boulders and
cobbles are strewn
in creek bed.
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RECORD OF BOREHOLE No 23

East Side of Clairville Dat
Coords, N 15 890 220: E 965 600

Metropolitan
Conservstion

{This data obtained frow

Toronto and Region
Authoricy)
ORIGINATED BY Geocon

WP ___ 887800 LOCATION
DIST 6 o HWY__ 427 BOREHOLE TYPE ___N/A COMPILED BY _MM
DATUM ____ Ceodetie DATE N/A CHECKED BY WR/L .
us FDYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |3, | & [pihamic CONE | e
o - o s MOISTURE v ::0 REMARKS
b 20| w 20 40 80 80 100 | CaNtent z=
O a bt = = | h ) h i Wp W w, | Sw &
ELEV BESCRIPTIO 1@ Wi 2198| & [siear stremcrn A 2 | GRAIN “SIZE
DEPTH SCRI N 121> g 8% % o unconrnep +FIELD VANE Lo NTENT (4 y DISTR!E!UHCJN
g1z > | &Y | @ |eouck TRiaxial  x 1A vane | W O (%) (%)
542.0! Grouynd Surface hd M e ' . GR SA 51 CL
YU Toasoll i -
1.0; Hererogeneous Mixture ?V 540
$11t, Sand and Gravel }4~
Grey to Brown "4
(Glacial T111) f
Compact to Very Dense ’,‘/.
NN 530
y( .
41
4]
%%
0’:{ 520
L7,
1 .
7
e
o
' 510
504.0 A
38.0{ Soft Grey Interbedded <§
Shale and Limestone ,/<
500,01 -Redrock BN 500
42.0! End of Borehole

+3, %% ; Numbers refer to

20
s"“;ﬁv"v 15 ‘3’5 {./.) S5TRAIN AT FA".URE
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FOUNDATION DATA SHEET

wp, _ 88-78-00 _ siTE ‘,___* _A27 ____ . LOCATION __ Hwy. 427 Over West Humber River  _ _ o
EEC 546-55
ORIGINAL GROUND ELEV. _ _ 3227335 PROPOSED HWY. 427 GRADE ELEV. __ 2462337
' West Humber River High Water Level 525+
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE : APPROACHES o
" Fill heights up to 32 ft.
Reference Boreholes 23 Abutments and Plers will be stable with forward
: : : and side slopes of 2:1.
0-38'" glacial till 1. End bearing piles driven to bedrock.
compact to very dense Designed for maximum allowable

structural capacity pér pile.
38-42' bedrock, shale .
and limestone

Groundwater

Not established
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ABUTMENT ON COMPACTED FILL SHOWING GRANULAR ‘A’ CORE hw

o i i el

”~
i ' 3'MIN
x: 3' MIN ! \\. |
. v b, e & A LI
-7 s S e e /TS
7 I R NS AL AR S
'L:;} N R A A PR AT o \‘?»‘}
~ 1 N
<~ EARTH FILL GRANULAR ‘A’ EARTH FILL ~
-7 ~ @
- \\
X SECTION
Z
-
b v BUILD UP TO THIS LEVEL THEN
’ = EXCAVATE FOR FOOTING
NOT TO SCALE SLob
. A op A
TMIN T Lyt —] 3'MIN l«-——
//{ .“‘;“"ﬁ. .d.‘.' b,;:.a
R EARTH FILL
et 2 “ARTH Fl |
B ®
GRANULAR "A’
P / REMOVE TOPSOIL & SOFT MATERIAL AN
. LONGITUDINAL SECTION
NOTES:
1 -REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘A’ & EARTH FILL.

2-PLACL GRANULAR ‘A’ & EARTH FILL TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING 10
CURRENT M.T.C. STANDARDS. |
3- EXCAVATE COMPACTED GRANULAR ‘A’ & EARTH FILL FOR FOOTING.

i

FIG.

WP 88-78-00
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N vALuEs
REGUIRED O CANSE A
WEIGHING 140 POUNDS,
FOR THE PENFTRATION ACHLIEVED.

AN INDICATOR OF SUBSOIL (QUALITY.
STANDARD 2 INCH 0.0, SPLIT-BARREL
FALLING FREELY A DISTANCE 0F 30

TEST (CSA 511, AL19.3):

p_YNAMVL CONE PENETRATION
on AT S17E DEILL BODT,
UNDTSTURBED GROUND.

SOIL QUALITY:

. EXPLANATION OF TERMS USED N REPORT

I CONTINCOUS
THE RENISTARCE IO CONE PFNI}’I‘!U\‘X‘I’ N

SAMPLER T PFN
INCHES, FoR ¥

SOTLS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.

RATIUNS UF LESS THAN 12 INCHES
THY VALUES CORRLCTED FUR OVERBURDEN PRESSURE ARt DENOTED THUS WL

1T IS OBTATNED FROM THE STANDARD PENUTRATION 1EST {UBA 51D, ALLD.L).
TRATE 12 INCHES INTO UNDISTURBED CROUKD 18 A BOREHULE WHER DRIVEN 8Y
HYOVALURS ARE IRDICATED A3 R GUNuLR OF BLUWS

PEHETHATION OF & CON{CAL STEEL TOIKT (2% 0D, 60 CONE ANGLE) DRIVEN
15 MEASLRED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF 1HE CORIUAL POINY INTO THE

THE NUHEER OF BLUWS
A HAMMER

SPT 'K' OVALUE 18

BY 130 Fi«LB LMPACTS

'

CONSISTENGY: COUESIVE SOILS ARE DESCRISED ON TUE BASIS OF THEIR UNDHAINED SUEAR STRENCTH AS FOLLOWS:
{ Sy s 0+ 250 | 250 = 300 |500 - 1000 1000 - 2000{2000 - 4000} * 1000
VERY SOFT |  SOFT FIFY GTIFF |VERY STLF | adkd
DENSENESS: (COMESIONLESS SOILS ARE DESCRIBED DN THE SASLS OF SPT 'N' VALUES AS FOLLOWS:

'N' O {BLOW/ET)

Q- 5 5.- 10 10 = 0 30 - 30

> 50

HOCK QUALLTY:
BECOVERY:

HODIFIED RECOVERY:

VERY LOOSE LOusE COMPALT DENGE

VERY DENSE

ROCKS ARE DESCRIBED EY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STHENGTH.
SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING HUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING

ROCK QUALLTY DESIGNATION (RQD). FOR MODIFLED RECOVLRY,IS:

SUM OF THOSE NATURALLY FRACTURED CORE PIECES, 4™+ I8 LENGTH EXPRESSED AS A PERCENT OF THE LENGTH 0F THE CORING RUN.

[ e 9 -25 | 2550 | 50-75 | 7590 | 90 =100
. VERY PUOR PUOR FAL Goor EXCELLENT
JOLNTING ARD BEDDING: .
' SPACING ™ AN VA - 3t - 10 = 107
JOINTING  {VEAY CLOSE CLOSE  BD, CLOSE WIDE VERY WIDE
' BEDDING VERY THIN THIN HEDIUM THICK  |VERY THICK

LABORATORY TESTING

TRIAXIAL TESTS ARE DESCRIBED IN TERMS OF WHETHER

THEY ARE CONSOLIDATED (€) OR Sor (U)
1SOTROYICALLY (I} OR NOT (A}
AN SHEARED DRAINED () OR UNDRAINED (1)

WITH PORE PRESSURE UFASUREMENTS (BAR OVER SYMEOLS)
g, CI0 » CONSOLIDATED ISOTROPIC UNDRAINED

TRIAXIAL WITH PORE PRESSURE MEASUREMENT
UNLESE OTHERWLISE SPECIFIED IN REPORT ALL TESTS
ARE IN COMPRESSION

INDEX PROPERTIES

Y UNIT WEIGHT OF SOIL (BULK DENSITY)
¥  UNIT WEIGHT OF WATER
Yy  UNIT DRY WEIGHT OF SOIL (DRY DENSITY)
Y  UNIT WEIGHT OF SUBMERGED SOIL
G,  SPECIFIC GRAVITY OF SOLIDY
e VOIDS RATIO
a  INITIAL VOIDS RATIO

-3

. * IN LOOSEST STATE

a,,, # IN DENSEST STATE

B,  RELATIVE DENSITY » wi"ﬁ:ﬂ:{w;;;
n FOROSITY

L] VATER CONTENT

v, LIQUID LIMIT

vy PLASTIC LINIT

wg | BHRINKAGE LLMIT

T,  PLASTICITY INDEX « %1~ %a
1, LIQUIDLTY TNDEX = :M;:gm
I, CONSISTENCY hm‘.x - "3&;, v,

soul,

Aﬂ , ACTIVITY - V' Z;Ih S'owf munn
-] mm:c MATTER CONTENT

ABBREVIATIONS 2 SYMBOLS

FIELD SAMPLING -

L]
ws
8T
BS
¢s
Tw
T e
o
FS

. SPLIt SP00N
WASH SAMPLE
SLOTTED TUBE SAMPLE
BLOGE SAMPLE
CHUEL SAMPLE
THINALL OPEN
THINWALL PISTON
OSTERBERG SAVPLE
FOTL SAMPLE
R ROCK CORE
PH T.W. ADVANCED HYDRAULICALLY
PH T.W, ADVANCED MASUALLY

STRENGTH PARAMETERS

‘@ ANGLE OF SHEARLNG RESISTANCE
t PEAK SHEAR STRENCTH
'I'R RESIDUAL SHEAR STHENCTH
¢ COHESTON INTERCEPT -
€193 %) GORMAL PRINCIZGL SYRESSES
u | PORE WATER PRESSURD
" | EXCESS u
PORE PRESSURE RATIO
* UHCONFINED COMPRESSIVE STRENGTR
URIRALLED SUEAR S1RCNCTH
LINEAR STRAIN

“f:"é‘:‘

SHEAR STRALN
‘POLSION'S RATIO
MOBULLS OF ELALTICTTY

LI . B

MODULUE OF SHEAR DEFORNATION
k HODULLS OF SUBGRACE kummu

B8 . STAALLITY COEFFICILKNTS
A.ﬂl POME PRESSURE COTYFICILINS

sotE:

ST ABOVE THE
@ v

rRhn

EFFECTIVE STREES PAIAMETERS ARE
CDENOTED BY UKN OF APOSTROEUE

e

W € ".,"“,"3’“ w F

Epligte

L

F;.?-‘J“*¢#w§‘

&

hid

nnn

=

RUN.

1HE

EARTH BOESSURE TERMS

COCEFTCLENT oF FRICTION

ANGLE OF WALL FRICTION )
COEFFICIEYT OF SARTH PERSSURE AT REST
COEFFICIELT OF 40TIVE RARTH PRESSyds
COEFFICIERT OF PASKIVE EARTH PRESSURE
ANGLE OF IMCLIVATION OF SURCHARGE

SLOPE AnGLE-SACKEACL OF
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S\ Ministry of 4‘. ‘l’
@ Transportation and

Communications

Ontario Memorandum

To: Mr. G.C.E. Burkhardt From: So0il Mechanics Section
Head, Structural Section Engineering Materials Office
Central Region Room 315, Central Building

3501 Dufferin St., Downsview

Attention: pate: 78 11 06
Mr. K. Pilgrim
Our File Ret. In Reply to
Subject:  Re: Feagibility Study, Hwy. 407 From Airport Road

to Jane Street, W.P. 88-78-00 e
 Hwy. 427 from Finch Avenue to Hwy. 406, W.P. 49-71-00 -~

Introduction

Further to your request of September 11, 1978 we have completed
the foundation investigation fieldwork for the above mentioned
project. As per your verbal request of September 8, 1978 we
are hereby providing you with our preliminary assessment of

the subsoil conditions, general recommendations on structure
foundations and the stability of embankments and a preliminary
assessment of problem areas.

Fieldwork

The fieldwork was carried out during the period from October 3
to November 1, 1978 and consisted of a total of 18 sampled bore-
holes advanced by means of either solid stem augers or hollow
stem augers to depths of 14 to 135 feet below ground surface.
Bedrock was encountered in one boring (within the floodplain of
the West Humber River at the proposed Finch Ave. crossing) at

a depth of 7 feet and was proven by obtaining 7 feet of BXL

size rock core.

In addition to our fieldwork we have assembled a number of boring
records located within the study area that have been previously
carried out by ourselves and other agencies. This data
enabled us to reduce significantly the necessary fieldwork and

we will incorporate portions of the data in our report.

- Subsurface Conditions

The study area for this portion of Hwy. 407-Hwy. 427-Hwy. 400 is
wholly located within the physiographic region known as the "Peel
Plain". This area is found to be at elevation 500 to 750 feet
above sea level and has a gradual slope toward Lake Ontario.
Across the plain,rivers and streams have cut deep valleys and
there is, therefore, no large undrained depressions, swamp or
bogs in the whole area. The plain is furthermore characterized
by an underlying till or boulder clay. In much of the Peel

Plain this has been modified by a veneer of clay which when

deep enough is clearly seen to be wvarved.



The fieldwork revealed that across the study area generally
favourable conditions exist for structure and embankment
foundations. Generally, the dominant subsurface deposit ex-
tending from the ground surface to a depth of up to 105 feet is
a heterogeneous mixture of clayey silt, sand and gravel, a
glacial till. The consistency is very stiff ('N' values 18 to
58 blows per foot) in the upper 10 feet and becoming very hard
('N' values greater than 100 blows per foot) at depths ranging
from 15 to 100 feet being generally in the order of 40 feet
below the ground surface. In some locations a 14 to 25 foot
thick deposit of very dense silty sand was encountered within
the glacial till deposit. Exceptions to the above occur adjacent
to the major water courses in the study area. At Mimico Creek,
Plunketts Creek, the west side of Humber River (Main Branch) and
at the West Humber River, subsurface conditions consist of
generally a surficial deposit of stiff to very stiff clayey silt
up to 20 feet thick overlying loose to dense deposits of silt,
silty sand and sand overlying a very hard glacial till ('N’
values greater than 100 blows per foot). The glacial till was
encountered at depths ranging from 25 to 35 feet below the ground
surface. Adjacent to Blacks Creek subsurface conditions consist
of a surficial deposit 18 feet thick of very stiff glacial till
overlying up to 115 feet of very stiff to hard varved silty

clay overlying hard glacial till, Becuase of property problems
it was not possible to place a boring on the east side of the
Humber River (Main Branch) at Islington Avenue. However, other
borings carried out in this area indicate subsurface conditions
congist of 20 feet of compact to dense sand and silt deposits
overlying 60 feet of soft to stiff silty clay overlying a very
hard glacial till,

Groundwater was encountered at depths of about 10 to 30 feet below
the ground surface, except adjacent to waterways where the ground-
water was at the approximate river water level.

Discussion and Recommendations

It is proposed to construct a new east-west highway, Bwy. 407,
constructed to freeway design standards, to be located immediately
south of existing Hwy. 7. This report is concerned with that
section of Hwy. 407 between Airport Road and Jane Street including
the section of Hwy. 400 from Langstaff southerly to Steeles

Avenue and also the section of Hwy. 427 from Hwy. 407 to Finch
Avenue. This portion of the project will require the crossing

of 5 major waterways, some 10 interchanges including 2 major
interchanges, and some 16 crossings of railways and minor roads;
in all requiring some 50 odd structures. The recommended grade
for Bwy. 407 will involve roadway cuts up to 35 feet deep and
roadway f£ills up to 45 feet high.

cont'd......



Subsurface conditions across the site are generally favourable
for structure and embankment foundations.

In Table 1 attached we have listed the areas where it is proposed
to construct structures. Beside each is indicated the suitability
for various structure foundation possibilities as follows.

Compacted Granular 'A' Pad ~ For abutments only, where the
maximum allowable bearing pressure is in the order of 3.5
tsf.

Spread Footings - For abutments or piers where the maximum
allowable loading will be in excess of 2.5 to 3.0 tsf.

Short End-Bearing Piles - For abutments or piers where the
estimate pile tip elevation is 30 to 50 feet below the
existing ground surface and the piles can be loaded to the
maximum allowable load.

Long End-Bearing Piles - For abutments or piers where the estimated
pile tip elevations is 80 to 140 feet below the existing
ground surface and the piles can be loaded to the maximum
allowable load.

Friction Piles - For abutments or piers where a competent end-
bearing stratum is in the order of 80 feet deep and 45 foot
$#14 timber piles can be used at a loading of 30 tons/pile.

Embankments can be constructed using 2:1 cut slopes in the
majority of areas. Where berms in the fill or cut slope may be
required for stability purposes this is noted beside the ap-
propriate area.

There are two areas where additional comment is thought necessary
at this time. One area is the Hwy. 407-Islington Avenue location
and vicinity. Here subsoil conditions consist of up to 20 feet
of compact to dense sand and silt deposits overlying up to 60
feet of soft to stiff silty clay overlying hard glacial till.

The proposed grade at this location will require a 35 foot cut.
Tt is anticipated that berms will be required for stability
purposes at this location. The second area is the Hwy. 407~
Weston Road area and vicinity. Here the profile grade also re-
quires a 35 foot cut. Subsoil conditions here consist of up to
42 feet of hard glacial till with a water bearing silty sand
deposit 15 to 20 feet below ground surface. Slope protection
measures will be regquired at this location to control seepage
from the water bearing stratum,

cont'de.ei.an..



It is to be noted that the recommendations contained herein are
very general and for the purposes of the Structural Planning
Office to proceed with their discussions. In the final
feasibility report we will provide more detailed recommendations
for the structure and embankment foundation.

If you have any questions please do not hesitate to contact this
office.

0 Mochoo

M. MacLean
Project Engineer

MM/gs
Attach.

ac: Filesw/



TABLE 1

Structure Foundations

Compacted | Spread End Bearing Piles
Granular Footings | Short Long {Friction Piles |Berm Required

Area Description Fill

Al Hwy. 407 @ Airport Rd. b4 A

A2 Hwy..40'7 @ Brampton X X

Terminal Spurline

A3 Hwy. 407 @ Mimico Creek X

A4 Hwy. 407 @ Goreway Dr. X X

A5 Hwy. 407 @ West Humber X

A6 Hwy. 407 @ Hwy. 50 X X

A7 Hwy. 407 @ Hwy. 427 X X

A8 Hwy. 427 @ Steeles Ave. X X

A9 Hwy. 427 @ Albion Rd. X X

Al0° Hwy. 427 @ C.N.R. X

All Hwy. 407-Hwy. 427 Ramps

East of Hwy. 427 X
Al2  Hwy. 407 @ Hwy. 27 2 X
Al3  Hwy. 407 @ Martingrove X
Al4  Hwy. 407 @ Kipling X POoSEIRLE
Al5 Kipling @ C.N.R, X PoSSBLE
Alé6 Hwy. 407 @ Humber b'S
Al7  Hwy. 407 @ C.P.R. X ‘
Al8 Hwy. 407 @ Islington X YES
Al9 Hwy. 407 @ Pine Valley Dr. X




TABLE 1

Structure Foundations

X denotes suitability for structure foundations according to the following.

Compacted Granular 'A' Pad:
Spread Footings:
Short End-~Bearing Piles:

Long End-Bearing Piles:

Friction Piles:

Max.

Abutments Only, Max. Allowable Load
Pier of Abutments Max. Allowable Load in Excess of 2.5 to 3.0 tsf.

Piers or Abutments Estimated Pile Tip Elev. 30-50' Below Ground Level
Max. Allowable Load Per Pile

Piers of Abutments Estimated Pile Tip Elev. 80-140' Below Ground Level
Allowable Load Per Pile

Piers or Abutments 45' Long #14 Timber Piles @ Load 30 tons/pile

3.5 tsf.

Compacted | Spread End Bearing Piles
Granular Footings | Short Long |Friction Piles | Berm Required
Area Description Fill
A20 Hwy. 407 @ Weston X PoSSIgLE
A2l Hwy. 407 @ Hwy. 400 X X
A22 Hwy. 400-Hwy., 407
‘ Ramps N, of Hwy. 407 X X
A23 Hwy. 400 @ Hwy. 7 X X
A24 Hwy. 407 @ Jane St. X X x
A25 Hwy. 400 @ C.N.R. X X
A26 Hwy. 400 @ Langstaff X X
A27 Hwy. 427 @ West Humber X
A28 Hwy. 427 @ Finch X X
A29 Finch €@ West Humber X X X
Legend
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FOUNDATION INVESTIGATION REPORT
For

Feasibility Study
of Hwy. 407 From Airport Road
to Jane Street (Including Hwy. 400)
wW.P. 88-78~00
and Hwy. 427 From Finch Avenue to Hwy. 27
W.P, 49-71-00
District 6, Toronto

INTRODUCTION

This report contains the results of a feasibility foundation
investigation carried out for the above projects. The field-
work was carried out from October 13 to November 1, 1978 and
consisted of a total of 18 sampled boreholes advanced by means

of either solid stem augers or hollow stem augers to depths of

14 to 135 feet below the ground surface. Bedrock was encountered
in one boring at a depth of 7 feet and was proven by obtaining

7 feet of BXL size rock core. 1In addition to our fieldwork

we have incorporated in this report 5 borings, B.H. 19 to B.H. 23,
that were put down at various pertinent locations by other
agencies.

SITE DESCRIPTION AND GEOLOGY

The area under consideration is located immediately north of the
city limits of Metropolitan Toronto within the Regional
Municipalities of Peel and York. The area for this portion of
Hwy. 407 investigated stretches between Airport Road and Jane
Street and is located 500 to 2000 feet north of Steeles Avenue.
Extending from Finch Avenue to Hwy. 7 between Indian Line and
Hwy. 27, is the area of investigation for the feasibility of
Hwy. 427. This investigation includes also the portion of Hwy.
400 which runs from the C.N.R. Halton Subdivision to Langstaff
Road.

Topographically the overall area can be described as gently un-
dulating, the exception being where creeks or rivers have cut
valleys. Land use in the proposed highway right of ways consists
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mainly of cultivated open fields; exceptions occur in the
vicinities of the Thackeray Land Fill 8Site and within areas under
the jurisdiction of Metropolitan Toronto and Region Conservation
Authority.

Physiographically the study area is wholly located within the
region known as the "Peel Plain". This area is found to be at
elevation 500 to 750 feet above sea level and has a gradual

slope toward Lake Ontario. Across the plain, rivers and streams
have cut deep valleys and there is, therefore, no large undrained
depressions, swamp or bogs in the whole area. The plain is
furthermore characterized by an underlying till or boulder clay.
In much of the Peel Plain this has been modified by a veneer of
clay which,when deep enoucgh, is clearly seen to be varved. Shown
on Drawing No. 887800~A are the boundaries and descriptions of
the surficial geology, based on the Quaternary Geology, Map 2272,
for the Bolton Areé.

SUBSURFACE CONDITIONS

Subsurface conditions across the study area are quite variable,
Generally the dominant subsurface deposit extending from the ground
surface to a depth of up to 105 feet is a heterogeneous mixture

of clayey silt, sand and gravel, a glacial till. In some areas

a 14 to 25 foot thick deposit of very dense silt and/or sand was
encountered within the glacial till deposits.

Exceptions to the above were observed in the areas adjacent to
the rivers and creeks.

At Mimico Creek, Plunketts Creek, the west side of Humber River
(Main Branch) and at the West Humber River, subsurface conditions
consist generally of a surficial deposit of stiff to very stiff
clayey silt up to 20 feet thick overlying loose to dense deposits
of silt and/or sand followed by a hard glacial till. The |
glacial till was encountered at depths ranging from 25 to 35

feet below the ground surface in these areas.
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Adjacent to Blacks Creek, subsurface conditions consist of a
surficial deposit 18 feet thick of very stiff glacial till over-
lying up to 115 feet of very stiff to hard stratified cohesive
deposits consisting of alternative layers of clayey silt to
silty clay overlying hard glacial till,

On the east side of the Humber River (Main Branch) and adﬁacent
to Islington Avenue, it was not possible to carry out borings
because of property problems. However, subsurface data obtained
by other agencies in this area reveal that the subsurface con-
ditions consist of 20 feet of compact to dense sand and/or silt
depositg overlying 60 feet of soft to stiff clay underlain by a
hard glacial till.

Because of the complex variations in subsurface conditions no
attempt is made to elaborate on detailed descriptions of the
various subsoil types. For more detailed descriptions and
subsoil/bedrock boundaries, refer to the individual Foundation

Data Sheets and the appropriate Borehole Log Sheets. In addition,

reference can be made to Drawings No. 887800~B and C on which
borehole data is plotted on the ¢ profile.

Groundwater Conditions

Groundwater observations were carried out during the field in-
vestigation by measuring in the open boreholes, Groundwater was
observed at depths of 10 to 30 feet below the ground surface,
except adjacent to waterways where the groundwater was at the
approximate river water level.
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DISCUSSION AND RECOMMENDATIONS

It is proposed to construct a new east-west expressway, Hwy. 407,
to freeway design standards, to be located immediately south of
existing Hwy. 7. This report is concerned with that section of
Hwy. 407 between Airport Road and Jane Street including the
section of existing Hwy. 400 from Langstaff southerly to Steeles
Avenue and also the section of proposed Hwy. 427 from Langstaff
Road to Pinch Avenue. This portion of the project will require
the crossing of 5 major waterways, some 10 interchanges including
2 major interchanges and some 16 crossings of railways and minor
roads; in all requiring some 50 odd structures. The recommended
grade for Hwy. 407 will involve cuts up to 35 feet deep and fills
up to 45 feet high.

Our comments for the feasibility, design and construction of the
various structures are given on the Foundation Data Sheets in-
cluded in the Appendix. A data sheet is supplied for each of 31
areas; the area location is described on these sheets and is
also shown on Drawing No. 887800-~A. An explanation of information
supplied on the data sheet is outlined below.

1. The site number given (i.e. Al, A2, etc.) is a numbering
system developed for the purposes of the feasibility study
only. The actual location is shown on Drawing No. 887800-A.

2. The original ground elevation range given is based on a
small scale ¢ profile and as such the accuracy is not great.

3. The proposed roadway-rallway grades are based on a small
scale ¢ profile at the intersection of centrelines. The

grade given is understood to be preferred by Planning and

Design; the grade in brackets is an alternative "second choice"

grade under consideration.

4. Subsurface conditions are described here very briefly and are
based on generally not more that one boring per area. Con-
sistencies and relative densities, where applicable, are

given.
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pile section is not suitable at the specific area this fact
is mentioned in the data sheet. Pile driving would be field
controlled by the Hiley Formula unless it is being driven to
the bedrock surface or in clayey subsoil.

Friction Piles ~ This foundation is recommended for abutments
and piers where it is considered to be suitable and economically
competitive with an end bearing pile. The loading recom-
mendations are given for a #14 timber pile of specified

length. 1If a different type of friction pile is contemplated
the maximum allowable load could be prorated by comparing

the surface area of the pile in guestion and the timber pile.

Recommendation - Approaches

The recommendations for fill slopes, cut slopes and berm
requirements, are based on the proposed preliminary grades
assuming fills are constructed of acceptable earth borrow
according to current M.T.C. Specifications. Any changes in
profile grade would require a reassessment of these recom-
mendations. Also discussed under this heading is special
treatment, i.e. benching, etc., that is anticipated at this
location.

Remarks

In this column are discussed actual creek/river flood plain

and bed conditions, geotechnical preference of schemes if

appropriate, and other options or considerations to be
evaluated during this stage of design.

MISCELLANEQUS

The fieldwork for thig investigation was carried out under the
supervision of Mr. M. MacLean, Project Engineer, using equipment

rented from Master Soil Investigation Limited.



This report was written by Mr. M. MaclLean and reviewed by
Mr. M. Devata, Supervising Engineer

W Madeor —

M., Maclean, P. Eng.
Project Engineer

/1) Dot

M. Devata, P. Eng.
Supervising Engineer

December, 1978

Rt



FOUNDATION DATA SHEET

wp __ 8878200 site _AL_ ________  LOCATION _Hwy. 407 at Airport Road  __ _ _ _
ORIGINAL GROUND ELEV. __ 594-597 PROPOSED HWY. 407  GRADE ELEV. 29+ ___ __ .
' Proposed Airport Road Grade Elevation 616+
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES

Fill heights up to 22 ft. .
will be stable with forward .

0-25' glacial till 1. Compacted granular pad and side slopes of 2:1.
very stiff to hard

Reference Boreholes 4 Abutments

2. Spread footings at or below elevation
25'~32"+ silt, some sand 592.0, designed for maximum allowable
very dense load of 3.0 t.s.f.

3. End bearing piles. FEstimated tip
elevation 565.0.Designed for maximum
allowable structural capacity per pile.

Piers

1. Spread footings as discussed above

2. End bearing piles as discussed above

Groundwater

Not encountered
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FOUNDATION DATA SHEET

— A2 LOCATION __Hwy, 407 at Bramport Terminal Spurlipe . _
ORIGINAL GROUND ELEV. __ 375-580 __ _  __ __ PROPOSED HWY. 407

Proposed Bramport terminal spurline grade elevation 601+

GRADE ELEV. _580+ (630+)

. — | aninamm Sttt s

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 4

0-25" glacial till
very stiff to hard

25-32"  silt, some sand
very dense

Groundwater

Not encountered

As discussed

under Al

As discussed under A3




FOUNDATION DATA SHEET

wp __ 88-78-00 o qyg_ A3 LOCATION _Hwy. 407 at Mimico Creek _ __ _ _
ORIGINAL GROUND ELEV, __ 560 to 575 PROPOSED HWY. 407  GRADE ELEv, 581t (624D
' Mimico Creek H.W.L, 573+ :
RECOMMENDATIONS - REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
1 Abutments Fill heights up to 30 ft, At ?his 1oca§ion
Reference Boreholes S will be stable with forward during the fieldwork
N
0-8" clavey silt 1. Spread footings at or below elevation and side slopes of 2:1. zgewgizik hagodipgoﬁt
stiff to very stiff 555.0. Design for maximum allowable . 64 s up )
load of 2.5 tsf. Dewatering scheme ¥ills heights up to 64 feet with imperceptable
8-14' silt. some sand required will be stable with a 40' flow. The creek bed
densé ) wide mid height counter is undefined,
2. End bearing piles. Estimated tip balancing berm with slopes concealed by long
14-30" sand, some silt elevation 525.0. Designed for maximum of 2:1. Brass.
compact allowable structural capacity per pile. The higher profile grade At this location a
0-42' + \ would result in £ill heights | concrete box type
3 har§1QCial till Plers : up to 64 feet, Fill heights | culvert or steel pipe
. . , of this magnitude would or pipe arch is
1.. End bearing piles as discussed above. have inherent settlement. suitable based on geo~-
technical considera-
‘Future maintenance on such tions.,

embankments would be
appreciable and thus the
higher grade is to be
discouraged.

Groundwater
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FOUNDATION DATA SHEET

Al LOCATION __Bwy. 407 at Goreway Drive

——— it A —

©572~576 PROPOSED HWY.

it — bt I, kbl i

GRADE ELEV. __586%

Proposed Goreway Drive Grade Elevation 507+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 4

0-25 ' glaecial till
very stiff to hard

" 25-32' 4 silt, some sand
very dense

Groundwater

As discussed under Al

Fill heights up to35  ft,
will be stable with forward

and side slopes of 2:1.

et A el AT
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FOUNDATION DATA SHEET

A5 LOCATION __Hwy. 407 at West Humber River __

PROPOSED HWY. 4‘07

GRADE ELEV. _563-367  __
Claireville Lake H.W.L. 556+ -

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 5

West Bank
0-5" eclayey silt, stiff

5-18" glacial till
stiff to hard

18-23" silt, some sand
compact

23~30" sand, some silt
some gravel
‘very dense

East Bank

Exposed face is composed
of very stiff glacial till

Groundwater

At 5 feet below ground
surface '

Abutments and Piers

End bearing piles

Estimated tip elevation 505.0

Designed for maximum allowable structural
capacity per pile

Fill heights up to 25 ft.
will be stable with forward
and side slopes of 2:1.

It will be necessary to key
the approach fill into the
flood plains' steep east
bank.

Grading the east slope would
be required for a distance
of some 50 feet north and
south of the highway.

In addition, protective
measures against river
erosion of the approach fillg
would be required.

West Humber at this
location is 50 feet
wide and flows within
a floodplain 100-300
feet wide. The river
bottom is expected to
be comprised of firm
clayey silt with
trace organics. The
floodplain west bank
has a gentle slope,
whereas the east bank
glope is as steep as
75° and up to 30 feet
high.




FOUNDATION DATA SHEET

wp, _ 88-78-00 o gyg__ A6 |OCATION __Hwy., 407 at Bwy. 5O .
ORIGINAL GROUND ELEv, __ 578-383 PROPOSED HWY. 407  GRADE ELEV. __ 565t __ __ .

Proposed Hwy. 50 Grade Elevation 585+

RECOMMENDATIONS

SUBSURFACE CONDITIONS STRUCTURE ‘ APPROACHES

REMARKS

1 heights to 20 ft,.
Reference Boreholes 11 Abutments 5%11 b: gtabl:pwith forward

and side slopes of 2:1.

0-13' glacial till 1. Compacted granular pad

very stiff to hard

2. Spread footing at or below elevation Earth cuts up to 20 feet

13~23" glacial till 575.0. Design for maximum allowable d§6p Wil% g?lstable with

very dense load of 3.5 tsf. | stopes © e
23-34" sandy silt 3, Fnd bearing piles

very dense Estimated tip elevation 540.0

Degigned for maximum allowable

34-42"+ glacial till structural capacity per pile

hard

Piers

1. Spread footings at or below elevation
565.0. Design for maximum allowable
load of 5 t.s.f,

Groundwater

28' below ground Level




FOUNDATION DATA SHEET

w.p,__88-78-00 gyyg __ A7 LOCATION _Bwy. 407 at Bwy. 427 e e
ORIGINAL GROUND ELEV, _ 3807385 PROPOSED HwyY. 407 GRADE ELEV. _36%+(567H)
' Proposed Hwy. 427 Proposed Grade Elevation- 597+ (Associated Ramps Grade
- 611 to 633)
RECOMMENDATIONS REMARKS

SUBSURFACE CONDITIONS

STRUCTURE

APPROACHES

Reference Boreholes 8

0-8' glacial till
very stiff to hard

8-27' sandy silt
very dense

27'-42 glacial till
hard

Groundwater

Groundwater level not
established '

Abutments

Piers

1. Compacted granular pad
2. S8pread footings at or below

elevation 575. Maximum allowable
load 5 tsf.

1. Spread footings as discussed above.

Fill heights up to 30 ft,
will be stable with forward
and side slopes of 2:1.

Farth cuts up to 20 feet
deep will be stable with
slopes of 2:1,
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,__88-78~00  q1g A8 LOCATION _Hwy. 427 at Steeles Avenue

wmwwm—wwww—_mwmwmwmwk

ORIGINAL GROUND ELEv, _>73=578 PROPOSED HwY. 427

P e i s D el WA

P i i e ok s e et

Proposed Steeles Ave. Grade Elevation 578+.

GRADE ELEY, 599+ (Ramps P/G Approximate Elev.620)

RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES ,
1 Abut Fill heights up to 35 ft,
Reference Boreholes 9 butments will be stable with forward
0-18' glacial till 1. Compacted granular pad and side slopes of 2:1.
hard .
2. Spread footings at or below elevation ?gteé Thzzgigflleag;age for
18~27" sandy silt 575.0 using maximum allowable load e mwy. Y P
very dense of 4 tsf. Ramp would require fills
up to 43 feet. In order to
Piers ‘ minimize the maintenance
—— , due to erosion on these high
v 1 . ’
1. Spread footings as discussed above. fills a 10' wide 1/3 height

berm should be provided for
fills greater than 35 feet
high,

Groundwater

At 18 feet below ground
level.




FOUNDATION DATA SHEET
WP __ 88-78-00 srg__ A9 LOCATION __ Hwy. 427 at Albion Read . _ .
ORIGINAL GROUND ELEV. . _565-568 PROPOSED HWY. 427  GRADE ELEV. _606+ __ __ __
| Proposed Albion Road Grade Elevation 568+ -
RECOMMENDATIONS
SURFA NDITI REMARKS
PUBSU CE CONDITIONS STRUCTURE APPROACHES
Reference Boreholes 9 As discussed under A8 Fill heights up to 35 ft.
will be stable with forward
0-18' glacial till, hard and side slopes of 2:1.
18-27" sandy silt . In order to reduce the cost

of maintenance arising due
to erosion of high fills,
it is recommended that a 10
foot wide 1/3 height berm
be incorporated for fills
higher than 35 feet.

very dense

Alternatively, it is recom-
mended that the grade be
lowered. This could be
raccomplished by shifting
the V,P.I., south.

Groundwater

At 18 feet below ground
level.
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FOUNDATION DATA SHEET

Proposed CNR MacTier Sub. Grade Elevation 565+

M0 LOCATION ___Hwy. 427 at C.N.,R. Mactier Sub. ... _  __ _ .
565+ PROPOSED HWY, §42‘7 GRADE ELEV. __ 595-597_  _ _ ___

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 19

0-6' silty clay
very stiff

6-11' sandy silt
very dense

11-30" glacial till
very dense

Groundwater

Abutments

1. Compacted granular pad

2. Spread footings located at or below
elevation 555.0, Designed for
maximum allowable load of 5 t.s.f.

Piers

1. Spread footings as described above.

Fill heights up to 32 ft.
will be stable with forward
and side slopes of 2:1.

Consumer's Gas Line
at this location may
require relocation.
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W.P 88-78-00 SITE

s
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FOUNDATION DATA SHEET

,__ _88-78-00 A1l LOCATION __ Hwy. 407-Hwy, 427 Ramps Immediately Fast of Hwy. 427 _ .
ORIGINAL GROUND ELEV. __ 570-575 PROPOSED HWY. 407  GRADE ELEV. S5+ (566+4)
Proposed Ramp Grade Elevation 600+ (591+)[ Assumed Ramp Grades]
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS SROETORE AFPROACITES
Reference Boreholes 10 Abutments Fill heights up to 30 ft.

0-11' glacial till
hard

11-40" sandy silt
some gravel,

very dense

40~44" glacial till
hard

Groundwater

At 23' below ground surface.

1. Compacted granular pad

2., Spread footings at or below elevation
564.0 using maximum allowable load
of 4 t.s.E.

Piers

1. Spread footings as discussed above.

will be stable with forward
and side slopes of 2:1.

Farth cuts up to 9 feet
deep will be stable with
slopes of 2:1.




FOUNDATION DATA SHEET
wp, __ 88-78-00 o gqe M2 |OCATION __Bwy. 407 at Bwy. 27 -
ORIGINAL GROUND ELEv, _360-565 =~~~ PROPOSED HWY. 407  GRADE ELEv, 202k (344~
i Proposed Hwy. 27 Grade Elevation 584+
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
12 Fill heights up to 24 ft.
Reference Boreholes Abutments will be stable with forward
-27" i i 1 £ 2:1,
0-27% + ﬁ;iglal till 1. Compacted granular pad and side slopes o

Farth cuts up to 11 fest
2, Spread footings at or below elevation N
559.0 using maximum allowable Zilé.ze stable with slopes
load 5 t.s.f. il

Piers

1. Spread footings as discussed above.

Groundwater

Not encountered




FOUNDATION DATA SHEET

W. P 88-78-00 SITE Al3 LOCATION Hwy. 407 at Martingrove Road

LT e A PRI ————Y

ORIGINAL GROUND ELEV. _ 560+ PROPOSED HWY. 407  GRADE ELEv. 227K (o4at)

Proposed Martingrove Road Grade Elevation 565+

—— i iy i e b WA i A A, At i i il Mt il et

JErT—

. RECOMMENDATIONS
A N REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Reference Boreholes 13 Abutments Fill heights up to 5 ft.
will be stable with forward
0-57' glacial till 1. Compacted granular pad and side slopes of 2:1,
hard Earth cut to 21 feet
2. Spread footings at or below elevation ?il bcu i gi o'th "ie
57-72" + glacial till 552.0 designed for maximum allowable wf Z'le stable with slopes
hard load of 3 t.s.f, or 2l
3. ©Spread footings at or below elevation
535.0 designed for maximum allowable
load of 4 t.s.f.
Piers
1. Spread footings as discﬁssed above.
Groundwater
28' below ground surface
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FOUNDATION DATA SHEET

SITE Ald LOCATION _Hwy. 407 at Kipling Avenue

i —— —— ——— o i

460-470 PROPOSED HWY, 407

LIRSV U TR VSR —

b s, amimam—  p—— i bl mrrr—— bt e ity e il WAL i AAn by AL

Proposed Kipling Avenue Grade Elevation 470+ Invert

Flevation Plunketts Crec!

48+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 6

0-9' sand, some silt
some gravel
loose to compact

9-14' glacial till
very dense

14-25' sand, some silt
some gravel
compact to dense

25-37'+ sand, some silt
very dense

Groundwater

5' below ground surface

Abutments

1. Compacted granular pad

2. End bearing piles
Estimated tip elevation 425.0
Designed for maximum structural
capacity per pile

Piers

1. End bearing piles as discussed above.

Fill heights up to 38 fit.
will be stable with forward
and side slopes of 2:1.

It is understood
Plunketts Creek will
be relocated slightly
and the crossing of
Kipling Ave. and

Hwy. 407 would be
accomplished by a
culvert. A concrete
box culvert or
gtructural plate pipe
or pipe arch would be
suitable at this
location.
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FOUNDATION DATA SHEET

i r—— i ior—

AL __ LocaTion _ Kipling Ave. at C.N.R. Halton Sub.
PROPOSED HwY, C.N.R.GRADE ELEV. _509*

C i b ekt i

Proposed Kipling Ave. Grade Elevation 436+ .

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 7

0-9' sand, some silt
some gravel
loose to compact
9-14" glaecial till, hard

14-25" gand, some silt
compact to dense

25«37" 4+ glacial till
very dense

Groundwater

5' below ground surface

Abutments and Piers

End bearing Piles

Estimated tip elevation 425.0
Designed for maximum allowable structural

capacity of the pile.

Fill heights up to 35 ft.
will be stable with forward
and side slopes of 2:1,

Fill heights in excess of
35 feet would be in-
herently unstable due to
erosion of the slope
surface. In view of this
£f111 heights up to 44 feet
would require a 10 foot
wide 1/3 height berm to
reduce future maintenance
costs.,

In order to con=-
struct Kipling Ave.
through the existing
embankment three
alternatives could be
adopted,

A/ Tunnel Kipling
Ave, through the
existing C.N.R.
embankment

B/ Underpin the C.N.R|
track during con-
struction of Kipling

¢/ Detour the C.N.R.
north during con-~

struction. Detouring
north is preferred to

detoured railway embankment
(78"). The
slopes of the detoured
railway embankment would
require a 20' wide mid
height berm for stability
purposes.

detouring south
because of the unfa-
vourable subsoil con-
| ditions within the -
| Thackeray Land Fill
8ite. TFurthermore, thd
lPlunkett Creek culvert
would be required to b
ldesigned for the full
surcharge of the




T i i s s s e st

Giiamt e i s A ——

445~503 | PROPOSED HwY, 407

FOUNDATION DATA SHEET

il

i ——— i

GRADE ELEV., __ 476+ _

Humber River H.W.L. 457+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes
West Side B.,H. 6

0-11'

sand to gravelly
sand, loose to
compact

11-24" clavey silt to
silty clay, stiff

to very stiff

24-34" silt of slight

plasticity
very stiff

34-52"+ glacial till, hard

East Side B.H, 20
Variable subsoil conditions

0-15'

sandy silt, some
gravel

15-35" clayey silt, stiff
to very stiff
35-105' glacial till, dense

Qrouﬂdwater

At 9' below ground surface

Abutments and Piers

105-120"+ glacial till, hard

1. End bearing piles
Estimated tip elevation 400.0
Design for maximum allowable structural
capacity of the pile..

Fast Side

1. End bearing piles
Estimated tip elevation 385.0
Design for maximum allowable
structural capacity of the pile.

2. Friction piles #14 timbef piles 45'
long designed for maximum allowable
load per pile of 30 tons.

\ ¥%§%§§%%%1cipated the east

West Side
FIIT heights up to 31 ft.

will be stable with forward
and side slopes of 2:1.
Furthermore, on the west
approach, consolidation of
the underlying clayey silt
will occur. Settlement of
the 31' f1i1l will be in the
order of 3-4", 907% of which
will occur within 6 months
of completion of the embank~
ment. In order to minimize
post construction settle-
ments preloading for 6 months
may be required.

approach will be in a partiall
cut through very soft to
stiff silty clay. Because of
property problems it was not
possible to gain access to
the concerned area, obtain
necegsary samples and per-
form the required testing.
Although specific data is
lacking it is postulated that
nominal berms 10' wide mid
height may be required in the
cut areas.

At this location river
is 50" wide and 3'
deep. The river

banks are about 8

feet high and slopes
about 75°.
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FOUNDATION DATA SHEET

wp, __ 887800 girg __ A7__ ____ __ LOCATION Hwy. 407 at C.P. R. Mactier Sub. .. o e
ORIGINAL GROUND ELEv, . 380503~ PROPOSED HWY. 407 GRADE ELEV. 484X
" Proposed C.P.R. Mactier Sub. Grade Elevation 503+
MENDATIONS
SUBSURFACE CONDITIONS STRUCTUG’:ECOM EN ’ RS RS REMARKS
Fill heights up to 23 ft.
Reference Boreholes Abutments and Piers will be stable with forward
and side slopes of 2:1.
Because of property access 1. Friction Piles V
problems it was not pos- #14 timber piles 45' long It is anticipated that the
sible to carry out the Degign load 25 tons per pile approaches will be located
necessary testing, and for in partial cuts through very
feasibility purposes we have soft to stiff gilty clay.
used data from the nearby Although specifie data is
CNR-Islington crossing. \ lacking it is postulated that
B.H. 21 nominal berms 10' wide mid

height may be required.
0-10' sand medium to coarse

10-16' sandy silt, compact
16-51" silty clay, very
soft to stiff
51~-82"+ stiff to very stiff
glacial eill '

Groundwater

Not established
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FOUNDATION DATA SHEET
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LOCATION __. _Bwy.
PROPOSED HwWY, 407

GRADE ELEV. __ %97+ _
Proposed Islington Avenue Grade Flevation 525+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 21

0-10' sand, medium to

coarse
10-16" sandy silt, compact

16-51" silty clay, very
soft to stiff

51-82'4+glacial till
very stiff

Groundwater

Not established

As discussed under Al7

Earth cuts up to 15' deep
will be stable with slopes
of 2:1.

Although specific data is
lacking it is postulated
that cuts up to 30" deep
would require mid height
berms up to 30' wide and 2:1
slopes for stability
purposes.




FOUNDATION DATA SHEET

WP 88-78-00 gt A9 |OCATION _Bwy. 407 at Pine Valley Drive __ _ _ .
ORIGINAL GROUND ELEV, 530-535 PROPOSED HWY, ‘*‘07 GRADE ELEv. 837+
: Proposed Pine Valley Drive Grade Elevation 556+
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES

Fill heights up to 26 ft.
will be gtable with forward
and side slopes of 2:1,

Reference Boreholes 14 Abutments and Piers

0-5' gilty sand, compact 1. FEnd bearing piles
Driven to estimated tip elevation 445.0
5-11' glacial till Designed for maximum allowable

very stiff structural capacity of the pile.

11-19' clayey silt, stiff

19-38" sandy silt to silty
sand, some gravel
loose to compact

38-55" glacial till, hard

55-74"' silty sand
dense to very dense

74'-92'+ glacial till, hard

Groundwater

25' below ground surface
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FOUNDATION DATA SHEET

wp __ 887800 gy __ __ 420 OCATION __Hwy. 407 at Weston Road . _
ORIGINAL GROUND ELEv, _ _830-63> PROPOSED HwY. 407  GRADE ELEv. 20%% (633D~
. Proposed Weston Road Grade Elevation 635+ (655+)
RECOMMENDATIONS
SUBSURFACE CONDITIONS REMARKS
Y ¢ STRUCTURE APPROACHES
Reference Boreholes 15 Abutments and Pilers Fill heights up to 25 ft.
will be stable with forward
0-42'+ glacial till, hard 1. Spread footings located at or below and side slopes of 2:1.
elevation 620 designed for maximum h .
Dense sand seam at depth allowable load of 5 t.s.f. \ Earth cuts up to 33" deep
of 14-19' will be stable with 2:1

slopes. Subdrains within
the cut slope may be required
to prevent excessive seepage
from the sand sean(s).

2. Compacted granular fill

Groundwater

8' below ground surface
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630-635 PROPOSED HwWY. 407

LOCATION __ Hwy, 407 at Wwy. 400

GRADE ELEV. __ 615+ (660+). .. _

Proposed Hwy. 400 Grade Elevation 635+ (635+)

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 13

0-27"+ glacial till, very
stiff to hard

Groundwater

12' below ground surface

Abutments
1. Compacted granular pad
2. Spread footings located at or below

elevation 624.0., Designed for maximum
allowable load of 5 t,.s.f.

Piers

1. Spread footings as discussed above.

Fill heights up to 30 fr.
will be stable with forward
and side slopes of 2:1.

Earth cuts up to 15 feet
will be stable with slopes
of 2:1.




FOUNDATION DATA SHEET

WP, 88-78-00 girg  A23 _ __ LOCATION __ Hwy. 400 at Wwy. 7 _ .o
ORIGINAL GROUND Elev. %47 =83 PROPOSED HwY. 407  GRADE etev. VX
: Proposed Hwy. 7 Grade Elevation 665+
RECOMMENDATIONS
RFAC ITIONS REMARKS
SUBSY £ Conbrmio STRUCTURE APPROACHES
Existing structure
Reference Boreholes 18 Fill heights up to 27 ft,
— will be stable with forward ?ounded on spread
. footings.
As discussed under A21 As discussed under A21 and side slopes of 2:1. g

Groundwater




FOUNDATION DATA SHEET

A24 LOCATION ___ Hwy. 407 at_Jane Street . _ ..
GRADE ELEV. _645+

A —— i Sl by i

PROPOSED HwY, 407

D e it W, e

Proposed Jane Street

Grade Elevation 665+ -

it it i itiyRsin. e

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 16

0-18' glacial till
very stiff

18-132' clayey silt
stratified, very
stiff to hard

132-135"+ silty sand
very densge

Groundwater

28" below ground level

Abutments and Piers

1. Friction Piles
#14 timber piles 45' long designed for
maximum allowable load per pile of 30
tons.

2. End bearing piles
Driven to approximate tip elevation 515.
Designed for maximum allowable '
structural capacity of the pile.

Fill heights up to 20 ft.
will be stable with forward
and side slopes of 2:1.

Farth cuts up to 5 feet will
be stable with side slopes
of 2:1.




FOUNDATION DATA SHEET

WP 88~78-00 sitg | A% LOCATION Hwy. 400 at C.N.R. Halton Sub.

T — s s o e e e e i i i . VPSR VUSSR SREED A SR —————

P hr b Wl Gemlbe sl s

ORIGINAL GROUND ELEV. _ 6l1-639 PROPOSED HWY. 400 GRADE ELEv. 639%
_ Proposed C.N.R. Halton Sub. Grade Elevation 611+

. RECOMMENDATIONS

REMARKS
SUBSURFACE CONDITIONS STRUCTURE A PPROACHES
: . Existing structure
Ref Borehole 22 Abutments : Fill heights up to28 ft. : &
S SR , will be stable with forward founéed on spread
0-15'glacial till 1. Compacted granular pad and side slopes of 2:1. footings.

dense to very dense
2. Spread footings located at or below

15~21" sandy silt elevation 615. Designed for
very dense maximum allowable load of 3.5 t,s.f,
21-35" sand, dense to Piers

very dense

1. Spread footings as mentioned above.
35-50" glacial till
hard

Groundwater

19' below ground surface
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w.p.__88-78-00  _ siTE A26 LOCATION _Hwy. 400 at Langstaff Road

680+ PROPOSED HWY. 400  GRADE ELEv, 680+

Proposed Langstaff'Road Grade Elevation 700+

RECOMMENDATIONS

|
SUBSURFACE CONDITIONS STRUCTURE APPROACHES

REMARKS

Reference Boreholes 17 Abutments Fill heights up to 20 ft.
will be stable with forward

and side slopes of 2:1.

0-45" glacial till Compacted granular pad
very stiff to hard
Piers
45-55" clayey silt
varved, hard Spread footings at or below elevation
665, Designed for maximum
55-79' sand, compact to allowable load of 3 t.s.f.

very dense

79-101" clayey silt
stratified, hard

101-105" glacial till
hard

Groundwater

9' below ground surface




FOUNDATION DATA SHEET
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w. P, 88-78-00 SITE A27 LOCATION __ Hwy. 427 Over West Humber River .. _
525-555 PROPOSED HWY. 427 GRADE ELEV, __ _3%6-557

West Humber River High Water Level 525+

i VoA, il s bl

RECOMMENDATIONS

SUBSURFACE CONDITIONS STRUCTURE APPROACHES

REMARKS

411 heights up to 32 {ft.
Reference Boreholes 23 Abutments and Plers will be gtablepwith forward

and side slopes of 2:1.

0-38' glacial till 1. End bearing piles driven to bedrock.
compact to very dense Designed for maximum allowable

structural capacity per pile.

38-42' bedrock, shale
and limestone

Groundwater

Not established
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FOUNDATION DATA SHEET

wp _ 88-78-00 syt A28 LOCATION __ _Bwy., 427 at Finch Avenue _
ORIGINAL GROUND ELEV, _ __553-555 PROPOSED HWY. 427 GRADE ELEV. %%
' Proposed Finch Avenue Grade Elevation 567+ -
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES

Fill heights up to 13 ft,
will be stable with forward
and side slopes of 2:1.

Reference Boreholes 2 Abutments

A i
0-8" clayey silt, hard 1. Compacted granular pad

R-27"+ glacial till, hard Roadway cuts up to 12 feet
deep will be stable with

slopes of 2:1.

2. Spread footings at or below elevation
547.0. Design for maximum allowable
load of 5 t.s.f.

3, End bearing piles. Estimated tip
elevation 535.0. Designed for
maximum allowable load per pile.

Piers

1. Spread footings as above.

Groundwater

Not encountered
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FOUNDATION DATA SHEET

PROPOSED HWY.

U e s et ——— iy A it

GRADE ELEV. ___ 548-555 _ _

West Humber River High Water Level 515+

LOCATION __ Finch Avenue Over West Humber River _ _ _  _ _ _

bbbt ipmassmas

RECOMMENDATIONS

SUBSURFACE CONDITIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 3

West of River

0-4" sandy gravel, loose
4-7'" glacial till, hard

7-14' 4+ bedrock, poor
quality, layers
of limestone and
weathered shale

East of River
(in exposged bank)

0-10"+ clayey silt
very stiff

10"+ glaecial till, hard

Groundwater

Boring was relatively dry
upon completion of augering.
Groundwater level was not
established.

Because of the numerous possibilities of
abutment piler locations and foundation
elevations the following founding options

are provided.

Abutments and Piers

l'

Spread footings founded on bedrock at
or below elevation 512.0. Design for
maximum allowable load of 7 t.s.f.

End bearing piles driven to bedrock.
Estimated tip elevation 512.0.
Dersigned for maximum allowable load
per pile.

Fill heights up to 35 ft.
will be stable with forward
and side slopes of 2:1.

It will be necessary to key
the roadway fill into the
flood plains' steep banks.
Cutting back the east bank
slope to a stable 2:1 would
be required for a distance
of some 150 feet north and
south of the roadway., In
addition, protective
measures against erosion of
the roadway f£ill and east
bank will be required.
Furthermore, it will be
advantageous to permanently
divert the river 100 to 500
feet to the west.

At this location
during the field
investigation the
depth of water was
1-2'. Boulders and
cobbles are strewn
in creek bed.




FOUNDATION DATA SHEET

wep __ 88-78-00 site__A30_____ _ LOCATION __Bwy. 427 & Wwy. 7
ORIGINAL GROUND ElEv, _590-595 PROPOSED HWY. 407 GRADE ELEV. _ 590 + 6115+)
: Proposed Hwy. 7 Grade Elevation 614+ (593+)
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Reference Boreholes Fill heights up to 25 ft. Ueotechnical data is
IETEnCE = Abutments and Piers will be stable with forward | lacking to positively
The request for this area End bearing piles. Estimated pile and side slopes of 2:l. igzgazgst2§tzggzigiigm
was Feceived after com- tip elevation 525'. : gbweggr, based on
pletion of the fieldwork Designed for maximum allowable load available data it is
and specific data is lacking per pile.

apeculated that sub-
s0il conditions hera
are gimilarly com-
petent for either an
overpass or underpuass
scheme and the
decision should be
based on other
considerations.

However, based on available
data it ¢an be assumed the
subsurface conditions here
consist of about 50' of hard
glacial till overlying
bedrock.

Groundwater




wp, __ 88-78-00  gqg A3l LOCATION __ Hwy. 427 at Plunkett's Creek
. __S70-600 PROPOSED HWY. 427

FOUNDATION DATA SHEET

Plunkett's Creek W.L.

[N R———————————— LY

GRADE ELEV, _ o8&

570+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes

The request for this area
was received after com-
pletion of fieldwork and
hence no specific data was
obtained for the area.
However, based on available
data, it can be assumed the
subsurface conditions here
consist of about 80' of
very stiff to hard glacial
till overlying bedrock.

Groundwater

Abutments and Piers

End bearing piles. Estimated tip
elevation 490,0. Designed for maximum
allowable structural load per pile.

Fill heights up to 18 ft.
will be stable with forward
and side slopes of 2:1.

Earth cuts up to 12 feet
deep will be stable with
side slopes of 2:1.




ABUTMENT ON COMPACTED FILL SHOWING GRANULAR ‘A’ CORE
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LONGITUDINAL SECTION
NOTES:

. 1 =REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘Al & EARTH FILL.
2-PLACE GRANULAR A’ & EARTH FILL TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING TO
CURRENT M.T.C. STANDARDS.

3-EXCAVATE COMPACTED GRANULAR A’ & EARTH FILL FOR FOOTING.
FIG. 1 WP 88-78-00
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EXPLANATION OF TERMS USED (N REPCRT

RATLON TEST {(GSA §TD. AVA9.3). &7 "0

jE: AN INDICATOR OF SUBS0IL QUALLTY. IT 1S QBTAINFR FROM THE STANDARD PE

T CAUSE A STANDARD 2 INCH O.D. SPLIT-BARREL SAMPLER 10 PENEIRATE 12 INC TO UNDISTURBED GROUND N A BURBHOLE W
WEICHING 140 POUNDS, FALLING FREELY A DISTANCE OF 30 INCHES. FOR PENETRATIONS OF L THAN 12 INCHES 'N' VALUES AKE INDICA
FOR THF PENETRATION AUHIEVED, 'N' VALUES CORRECTED FOR OVERBURDEN PRESSURY ARE DENOTED TRUS W,

DYNAMIC CONE FESETRATION TEST (CSA $Th. A139.3): CONTINUOUS PENETRATION OF A CONICAL STERL POINT 2" v.b. 50 CONE ANGLE) DRIVEN BY Fi-LB IMPACTS
ON AT SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EAGCH 12 INCH ADVARCE OF THE FUAL VOLST INTO THE
UNDISTURBED GROUND. .

SOIL QUALITY: SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OK DENGITY.
CONSYSTENCY: COMESIVE SOILS ARE DESCRTBED ON THE BASIS DF THEIR UNDRALINED SHEAR STRENGTH AS FPOLLOWS:

; Sy (PSF) 0 - 250 250 - 300 {500 = 000 11000 - 2000|2000 - 4000f = L0600
VERY HOFT SUPT HLEM STIFE VERY STIFF FHARL

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF SPT 'N' VALUES AS FOLLOWS:

TRTO{BLOW/FT) 8 -4 5~ 10 10 - 30 30 - 50 = 50
VERY LOOSE LUUSE COMPACT OERSE 2

LENEE

ROCK, QUALITY: ROCKS ARE DESCRIBED BY TMEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORLNG RUN EXPRESSED AS A PERUENT OF THE TOTAL LENGTH DRILLED 1N JMAT CORIHG RUN.

MODIFIED RECOVERY: SUM DF THOSE NATURALLY FRACTURED CORE PIECES, 4%+ IN LRNOTH EXPRESSED A8 A PIRCENT OF TSE RENGTH OF TSE-CORING RUN. THE
ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY,IS:

s 0 - 25 25 - 50 | 50 = 75
- R4 [ !
iy I H
JOINTING AND BEDBING:
SPACTNG 2" PR 1" =3 |3 -0t | =10
JOINTING  |VEKY CLOSE CIOSE  \MOD. CLOSE WIDE VERY WilE
BEDDING VERY TFIN PEIR MET U TEICK  |VERY THICK

ARBREVIATIONS & S5YMBOLS

LABORATORY TESTING FIELD SAMPLING
TRIAXTIAL TESTS ARE DESCRIBED LN TERMS OF WHETHER 58 SPLIT §POON i Lo
THEY ARE CONSOLIDATED (C) OR NOT (1) WS WASH SAMPLE e o
8 ANGLE OF BALL TRICTION
ISOTROPICALLY (I) OR HOT (A) § 0 SLOLTED TUBE SAMPLE
AND SHEARED DRAINED (2) OR UNDRATNED (1) B BIOCK SAMPLE LS FOEFEICILAT OF LATTE PUESSURE AT REST
WITH PORE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS) €5 CHUNK SAMPLE X, ¢ EARTE PRESSURE
£G. CIU = CONSOLIDATED ISOTROFIC UNDRAISED T W THIMYALL OPEN
. X JTEARTH PRESSURE
TRIALIAL WITH PORE PRESSURE MEASUREMENT TP THINWALL PISTON 3
USLESS OTHERWISE SPECIFIED 1% REPORT ALL TESTS 05 OSTERBERD S/AMPLE £ ANGIT. 07 INCLTSALION 07 SURCHARGE AL
ARE IN COMPRESSION F o FOITL $AMPLE wr BLOPL ANGLU=BACKTAGE 0F wamgw
. et
Rc  ROCK CORE 3 ARGLY 0F Sy
PH T, ATVANCED HYDRSULICALLY
P M T.W, AUVANGED MANUALLY n‘/’}“q'%\: BRARTNE CATRCITY PAL
b, DEPTH OF 00T 00
Bk FOULING PTHINATONG
INDEX PROPERTIES
Y UNIT WEIGHT OF 5014 (EULK DENSITY) e} ANGLE OF BHTARTNG RESTSTANCE
Yo  UNIT WEIGHT OF WATER z¢ PEAK SHEAR STRENGTH
7 UNIT BRY WELGHT DF S0IL (DRY DENSITY) o RESTUUAL SHLAR STRENCTH .
Y’ UNIT WEIGHT OF SUBMERGED SOIL @ COUESTON THTERCEET
B LVoRAULIS DIFAD OF POTENTTAL
S, SPECIFIC CRAVITY OF 20LIng Ty 05Uy HDRMAL PRINCIPAL SURLISES B HVORADLIC PEAR OF PATENTIAL
~ W RATE OF 2ISCUARCE
e VOIDS RATLIO u PORY. WATFN BFRESSURE bR ’
e, LITTIAL VOTIDS RATIO a, EXCESH w v
o i
iy 7 L0 LOOSEST STATE " PORE PERSEURE RATIO
o 3 TR UNIT VOLUME
in © LN DENSEST STATE a, UNCONFINUD COMPRESSIVE STRENGTH ’
B RELATIVE DEN Smox 2 ) LCLULD OF wiaon: ey
-~ BLATIVE DENSITY = 3 = o s, UNDRATUED SHEAR BIRTNOTH
n POROSITY LINEAR STRATHN 2 TOLET OF LYDRALLIL NONDUCTIVITY
¥ . & CIHEAY STRATY
: FOLN HURLACNTAL HLNLOTION
w WATER CONTENT ¥ GHEAR STRATHR By kRN HORLAG e
b,
W LIOUID Liwrt v POLSSON'S RATID v
w,  PLASTIC LINIT 3 MODULUS oF TICITY i
SHRIN k4 LOEPPLOIINT OF s
W SHRINKAGE LIMIY o MOBULS OF SHEAR DUFORMATION v TR
T . - o FAsHA
Ip PLASTICITY TNDEX = Wi- Wo k, HOBULTS OF SUBGRADE REACTION “
- " W o— W ) [
1, LIQUIDITY IRDEX =. - ] tw,n STABILITY COEFFLCLENTS T
. Wy ow d
I, CONSISYENCY TNDEK = . - AsB PORE PRESSURE COTTETCIRRTS
A, NOTE: B ARQMETERE ARE v

TN




LORATION

;Epogn‘oy SOIL EXP

e

OFFICE |

5

P

Mintatry af
Transportition and

Communications

Ontano HIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE -501 MECHANICS SECTION
RECORD OF BOREHOLE No 1
Hwy. 407 & Mimico Creek
WP 88~78-00 LOCATION __Coords, N 15 890 590; E 955 960 ORIGINATED BY MM,
DIST 6 HWY 407 BOREHOLE TYPE _Solid Stem Augers (0-25'), Hollow sgzm Augers COMPILED Y __ MM,
25=50) ,
DATUM Geodetic DATE Detober 13, 1978 ¢ CHECKED BY _ ¥ +f
e w ] DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES | &5, | 2 |Risistance PLOT wasric Mool E L
g % L LImiT CONTENT  LIMIT =0
- w | 29 v 20 40 &0 80 100 . £z &
O & jvid = = 1 i 1 1 i Wp w W, mg
ELEV DESCRIPTION Tl2| g | 3|29 § |sEar STRENGTH o OVTRIBUTION
BESTH PTi x| = 2 = }
DEPTH fo -] = &1 T |0 UNCONFRINED + FIELD VANE Yy
é' :x:: - %u & | % QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
s64.8] Ground Surface & Fe @ 20 40 60 GR SA §) CL
0.0| Clayey $ilt
stiff 1158 L.91 y | s60
556.8 Very Stiff 2188 116 b
8.0} Siit, Some Sand 3188 |42
Dense ;
550.8 4188, 1 44 q 0158 1
14,0{ Sand, Some Silt ‘ T 18 550
Compact ‘ , AR
'n'
o 540
234.8 7 (85 |39 o
30001 Heterogeneous ol o ‘
Mixture Clayey Silt |-’ 530
|Sand and Gravel .1 P glag 1 sn7iqn
Occasional Cobbles C}E‘J
Hard - —— ]
523,3] Glacial Ti11 iyl 9188 Hoo/i3v
41.5] End of Borehole

L .

3 5. Numbars refer ro
* * iga e
Sansitivity

20 ' :
1545 (%) STRAIN AT FARURE
10

35

© s T Ao <



OFFICE 'RGPORT OM SOIL EXPLORATION

Ontare

Munistry of
Transportation ang
Communiations

HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 2

Hey. 427 & Finch Avenue

Kl 1

ORIGINATED BY MM

Note: Groundwater
Not Encountered

WP 88-78-00 LOCATION ___Coords, N 15 891 020: £ 966 305
pisr....8 HWY 427 _ BOREHOLE TYPE Hollow Stem Augers COMPILED BY __ MM '
DATUM Ceodetic 'DATE October 16, 1978 cHeckep Y __&Zu /s
o W |DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES §§ 3 RESISTANCE PLOT nasric NATURAL wavo | - % REMARKS
- Q| @ 20 40 &0 80 100 CONTENT z= 2
(o "3 & - z 1 1 1 ) 1 wp W w'. Dg
ELEV ; iyl wl 2|128] & [SHEAR STRENGTH PP D%%z‘:?u?x‘éﬁ:
DESCRIPTION =i > g | 52 i
DEPTH 2 &1 5 o unconmnep + FIELD VANE . y :
21z " 5 %U Z le Quick TRIAXIAL X LAB VANE WA;ZR‘CS";\'TE’:L“') ")
P —t
555,0! Ground Surface hd N L GR sA 51 CL
0.0{ Clayey 5ilt 11 .
Trace Sand AT™7 S5 1 32 b ‘
Hard L/ .
547,9 AR L ,
8.0 Heterogeneous s T o 23 27 40 10
Mixture Clayey Silt ['{2 ;
Sand and Gravel V] LT85 il
Glacial Till ar .
“1I's1 ss]ss % | 540 & 7 22 58 13
Hard e, 1
T
f 61 s5|s0/i5"
14
529.4 .. “}-I7] 85 h12 530
26.5] End of Borehole

+3, %% : Numbers refer to
" Sonsihvity

20
15 45 (%) STRAIN AT FAILURE
10




LORATION

OFFICE REPORT ON SOIL EXP

Ministry of
@ Transportation ang
Comimunications

Ontano HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE »SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 3

Finch Ave. & West Humber

W p __ BB~78-00 LOCATION __Coords. N 15 B9l 330; E 967 445 ORIGINATED BY _MM
pisT & Wwy Finch Ave, BOREHOLE TYPE Hollow Stem Augers & BXL Rock Coring  COMPILED 8y _ MM
DATUM ... Geodetie DATE October 16, 1978 CHECKED BY _E.Z.J_._ :
o & |DYNAMIC CONE PENETRATION W _
SOIL PROFILE SAMPLES | & | % | ReSistance pior - T SV - I
€= v LMY conTent LMt | =0
b w | 201 VW 20 40 &0 BO 100 25 &
Ol e b = - | h ) | 1 Wp W A 5 L
ELEY DESCRIPTION slm|lw| 3 %g & [SHEAR STRENGTH e G mssnrmxgui;éi
e SCRIPTI | > g 1S -
DEPTH win] &1 % o] T | O UNCONFINED + FIELD VANE N y c
g1z 5 %U S |® QuICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
519, 7] Ground Surface o : w GR SA S CL
0.0 Sandy Gravel 3R
515.7] Loose g
1158 S
4.0 Glacial Till 4174
512.7| Hard Yl s i
7.0] Bedrock, Layers of G 4 | BXL [Rec=|60% Frid of {Cone|Test
Limestone and ;{é RC_IROD=] 0F 510
Weathered Shale 2 BXL |Rec= :
505,70 ? 4 4| ge [rop=] 07

 14.0{ End of Borehole

Note: Croundwater *
Not Established. - 490
forehole Was
Relatively Dry Upon
Completion of '
Augering

20
C 4%, x5 Numbers refer to 1545 () STRAIN AT FAILURE
wnsitivity 10 ,



!kc

OFFICE REPORT ON SOIL EXPLORATION

%

Ministry of
@ Teansportation and
Communications

Gntana HIGHWAY ENGINEERING DIVISION=ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No

Hwy. 407 & Alrport Road

4

w P __88-+78-00 LOCATION ___Coords, N 15 888 480: E 954 140 ORIGINATED BY _ MM
oisT__6 HWY 407 BOREHOLE TYPE Solid Stem Aupers COMPILED BY ___¥M
DATUM Geodetic DATE October 16, 1978 CHECKED BY
L PRO SAMPLES | e o JOYNAMIC CONE PENETRATION -
50 FILE rq_.lué 3 RESISTANCE PLOT M :tx:m g%ig‘;gei tﬁ\:}h p_,:g REMARKS
8| g {221 3 0 % %0 % W lw, w w52 &
ELEY DESCRIPTION =lg| g | 2|2g | 2 |dear steencm T > OSTRIBUTION
oLl - - € |5 i
DEPTH N - I - 5 S | O UNCONFINED + FIELD VANE N ¥
21z % %u & |eouck TriaxiaL  x 1as vane WATER CONTENT (%) (%]
596,3 Ground Surface % £ i 20 40 60 GR SA S CL
0.0} Heterogeneous <F
Mixture Clayey Silt .,
Sand and Gravel '-f 1168,.132 b 2 12 46 40
Very stiff | L1518 35 590
to Hard A3
Brown _ ,.}/f 355 |49, o
Grey o L hlss 126
Very Stiff . )
to Hard :-;; 5185 27 580 Lt
i
A4l B 188 140
L
571.3 X . "
25.0] Silt, Some Sand 7158 168/16 576
Very Dense
564.8 8 (S8 125

31.5] End of Borehole

Note: OGroundwater
ot Encountered

+3, x5+ Numbers refer to
Sansitivity

20
15:4-5 (%) STRAIN AT FAILURE
10

w_“f"".'f-'”""



Minigtry of
@ Transportahon and
Commumgations

omare HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 5

Hwy, 407 & West Homber

&

OFFICE WEPORT &M SOH EXPLORATION

W P 88~78-00 LOCATION __ Coords. N 15 896 130; E 961 970 ORIGINATED 8Y M
DIST 5...HWY 407 BOREHOLE TYPE _ Hollow Stem Augers {0-30'), Ho dow gc m Au ¢ COMPILED BY ..MM
ashing -
DATUM ___Geodetic DATE October 17, 1978 _ CHECKED BY uZ
a i DYNAMIC CONE PENETRATION -
SOl PROFILE SAMPLES g% F RESSTANCE PLOT | |nastic ot voun | . X | REMARKS
- w26 & 20 40 &0 80 oo | T contenr U z2 a
9 o frid = 2 k L i ‘ A Wp W W, 33
ELEYV DESCRIPTION dEEE %% Q |SHEAR STRENGTH 'oGs.Rr'?zlguilée
ELEV, sl & S Z | JON
DEPTH 15 - | > O T | © UNCONFINED + FIELD VANE " Y :
g1z 1 7120 2 e quek rriawar  x 1ap vang | WATER CONTENT (%) %)
540.4 | Ground Surface 5 £ |9 T | 400 800 1200 1600 2000 20 40 60 GR SA §I CL
0.0| Clayey 811t _ A 540 ] !
Stiff / 1 |58 7 ' +
535.4 ut X +12000
5.0{ Heterogeneous b v
M;‘L)ftm:a Ccliayey N iy 2185, 26
silt, Sand & 1. n
Gravel Si}_tﬁ “J;’“ 3 L858 112 . 530 e
' ST TR
{Glacial Ti11) Fj 1=
Stiff to Hard 44 5,188 149
522.& My .
18.0 8ilt, Some Sand : 520
6 |68 196
Compact L
517.4] oPect .
23,0/ Sand, Some $ilt :
Some Gravel SoL2.i88 139 o 15 62 21 2
Very Dense ) ST
510.4 510
30.0| Heterogeneous ‘4.'“ 8185 (20/ 16"
Mixture S1ilt, Sand }
and Gravel, Very LT
503.9] Dense, Glaclal T111 Pal'i 9 |sg [ s/ jon
36.5] End of Borehole
5

20
+3, x5 ; Numbers refer to 5 4 5 (v sTRAIN AT FAILURE
10

Sensitivity



OFFICE YREPORTON SOIL EXPLORATION

Ministry ot
Transpartabon anid
Communitations

Ontassy HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 6
Hwy. 407 & Humber Main
WP 887800 LOCATION Coords. N 15 903 6803 B 977 910 ORIGINATED BY __MM
DIST 6 HWY___ 407 BOREMOLE TYPE Hollow Stem Auper COMPILED BY MM
DATUM _Geodetts DATE __ October 17, 1978 cHECKED oy __ef [
bR o w [CYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES | = 1 % |Gidfance Pior T - -
- gé 4 20 40 &0 80 100 LIMIT  CONTENT LIMIY -it__g A
Qe 0 = i 4 . A L Wp w W, | oW
eLEy DESCRIPTION IR EREE & [shear stRencTH T B Grain size
DEPTH B Z 121238 % lounconmned  + FIELD vANE y ™ foN
2z " Y gu 2 |e quick TraxaL x uas vane |WATER CONTENT (%) (%)
443,5| Ground Surface & ! & 400 800 1200 1600 2000 20 40 60 | pcp IGR SA 51 CL
0.0| ¥ine Sand W
Loose _ |° " 1188 1.2 440
Compact ~ .7 ¢ !
Gravelly aﬁd e 2155 L]
432.5 Trace Organice |. 7 }2185 116 | ™= oM 1%
1.0 very sties | [TTSET7R 430
Stiff // 5 |88 8 s O i
Clayey Silit to
Silty Clay // _
e TP T R Hen 129
419.5 y 420 2000
24,0} Clayey Silt to 7 158 4 o
511t of Slight *3
‘Plasticity
Very Stiff 8 TW_| PH : v S 130
409,5 , 410 a2 000
34.0 Heterogeneous }é‘ 9 [ 5g 49 ok 13 1757 13
Mixture, Clayey Silt |, ? :
Sand and firavel }, <
Hard - Yfie)l0 T8s N3a
{Glacial Ti11l) /,‘/ 400
4{"
/{11 (88 {007 5"
7 EN ,
3
392.0 A3[12 185 0o/ |s"
51.5] End of Borehole

+3‘ w5, Mumbars refer to
Sensitivity

20
15 -0-5 {%]) STRAIN AT FAILURE
10



€y

OFFICE REPORT ¢IN SOIL EXPLORATION

Ministry ot
@ Transportation and
Commurialions

Omares HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 7

Huy. 407 & Kipling Avenue

WP 88-78-00 LOCATION . Coords, N 15 902 5203 E 975 330 ORIGINATED BY MM
DIST__ & HWY____407 BOREHOLE TYPE _ Hollow Stem Aupers and Cone Test COMPILED BY _ MM
DATUM ___ Ceodetic DATE CHECKED BY ....L/.;OL_

DYNAMIC CONE PENETRATION

SO PROFILE SAMPLES | = o —
E‘g a RESISTANCE  PLOT 2_‘_*“ pastic NaTURAL  owe] L X REMARKS
= (0| #» 20 40 60 80 1go |UMT  contenr uMit | SO
O« n = > ) h f L i Wp W w, | 5@ &
LEV ESCRITI Elo| w|2|28| & |SHEAR STRENGTH I ——— 2 | GRAIN $1ZE
DEPTH DES ON 2|51 2| 5|36 | § [ouvconaneo  + meDvANE| o o |y |DISTRIBUTION
. é z 5 | &Y & [ ouick TRIAXIAL X LAB VANE A ’ ey 7 {%})
456.5| Ground Surface ¥ 4 i 20 40 6C GR SA S1 €L
0.0 Sand, Some Silt 44 '
Some Gravel BRE
Loose to Compact O L LL88 ] Y
M7 Y Ziss 2] T | 450 \\....__ o
» LM g
9.0 lélﬁaro engogscﬂixtgre oy 348 gl ] .. End of done Teat
t, San rave B
442.5| (Clacial TL11)V.Dense T o
14,0| Sand, Some Silt T
: Some” Gravel A ENE 440 § e
Compact to Dense Bl ) ",
W
"é‘ 61588 111
bv?
Sond. Some ¢ T T LSITIss 02 | 430 o
and, Some 8ilt S }
Very Dense ',:".'
;I 816s 08
1
420.0 w85 Tos 420

36,5 End of Borshole

3 5. Numbars refer to 0 - .
% "
' Sensitivity 1 ‘3’5 {%} STRAIN AT FAILURE



Ie

OFFICE "KEPORT ON SOIL EXPLORATION

¥

Miriatry of
@ Transporation and
Commuricationg

Gntario HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 8
Hwy. 407 ¢ Hwy. 427
WP 887800 LOCATION Coprds. N 15 BS8 5307 ® 965 070 . ORIGINATED BY MM
pisT...8 HwWY _...407 BOREMOLE TYPE __Solid Stem Augers COMPILED BY _ MM
DATUM __Ceodetic DATE ___ October 19, 1978 checxen oy _of i
P o w [ DYNAMIC CONE PENETRATION - ’
SOIL PROFILE SAMPLES gdz, 6 RESISTANCE  PLOT - nasric MATURAL oo “*g REMARKS
o A LMl CONTENT = O
, § o 0 B; S 20 40 60 80 100 Wp W W, g§ 8
ELEV DESCRIPTION {&le| & | 2|25 § |sHeAR STRENGTH RO S SRaiN size
Pazam = =125 = ; ! 4
DEPTH > o1 % o UNCONFINED + FIELD VANE .
:S: z| " 5 gu '3 | QUICK TRIAKIAL X LAB VANE WATER CONTENT ()| 7 (%)
585.8 Cround Surface id - w 20 40 60 GR SA 51 CL
0.0{ Heterogeneous Mixture j/v
Clayey S1ilt, Sand MY L T
and Gravel, Very - A
Stiff to Hard (Claciall?ilort—eetzn 580
577.8] Ti11) Red Brown -
8.0] Sandy Silt M l 8518 z
Very Dense R K ‘\'-~---........ o
Wb fnd| of Cone Test
{15 | 851109 570
-:: t:'
¥ O R b’
558.8 {TTEE TS0 560
27.0] Haterogeneous Mixture |-
Clayey Silt, Sand . |4
and Gravel, Hard ;/ 8185138
i - .l‘
(Glacdial Till) } 5 1 58 1122 550
Red Brown _.'%:o' .
544,3 B ASCITRET R otk 4 26 45 26
41.5| End of Borehole ’
Note: Water Level
Not Established

TR mbapy rafer by

X . e
Sarciay e Y ' ‘ 10 !



OFFICE REPORT O SOIL EXPLORATION

Mistry of
Transporiation snd
Commymcanng

Ontario HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS QFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 9 |
Hwy. 427 & Stealea Ave, '
WP __ 88-78-00 LOCATION ___ Coords, N 15 897 460; E 965 250 ORIGINATED BY _MM
DIST___6 Hwy _ 427 BOREMOLE TYPE S0lid Stem Augers COMPILED BY MM
pATUM __Geodetic DATE Oetober 19, 1978 CHECKED BY &t/ Z,
o w | DINAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Sy | 2 |wisiance rior I T -2 I
<€ O LimiT CONTENT  LIMIT =i |
- w |20 ¥ 20 40 60 80 100 zZs Py
9 o w ot w i i 1 H [l Wp W W‘, Dg
ELEV DESCRIPTION #lygl w| 2|88 & [SHEAR STRENGTH — GRTAHgl SIZE
e 1 =] > g4 1 5& i DISTRIBUTION
DEPTH — = o o | O UNCONFINED + FIELD VANE Y ° ?
2 | " 5 %U G | QUCK TRIAXIAL X LAB VANE WATS?) C?(;\'TE':; (%) (%)
378.0 | Ground Surface i - bl GR 5A S €L
" 0.0 Heterogeneous Mixture |1
Clavey Silt, Sand gLy
and Cravel ’f Ll.580.3) h'M""""«-v-..._
AL M"M
Py 2 58 45 , e o}
B 570
beovn |l S5 87
Geey | A, U - _
Rard o p it 38 1i7 o
(Glacial Ti11) s T ss (119
560.,0 M L & 560
18.0] Sandy $ilr A -
Very Dense A O AT 0 . Y
5515 L )
26.5 | End of Borehole

£, %5 » Numbers refer to
Sansitivity

20 '
155 (%) 5TRAIN AT FAILURE
10



.
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.

OFFICE #EPORT €N SOIL EXPLORATION

Qntana

Mimstry of
Transportation ang
Commuiications

HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -501L MECHANICS

SECTION

RECORD OF BOREMOLE No 10
Huy, 407 & 427 Rampas E of Hwy. 427

ORIGINATED 8Y MM, .

WP 88-78-00 LOCATION _ _Coords, W 15 899 190: E 966 570
DisT 6 HWY 407 BOREHOLE TYPE Solid Stem Augers COMPILED BY MM
DATUM Geadetic DATE Qetober 20, 19738 CHECKED BY
SOIL PROFILE SAMPLES | = w | DINAMIC CONE PENETRATION —
Eé’ 3 RESISTANCE PLOT r::',:,c %’lgmt t:ﬁ?:‘n x% REMARKS
s w | 20 @ 20 40 &0 80 100 W °°\'I‘\;‘"’ w | 2w :
Foy w o P 1
LLEY, DESCRIPTION HEIRRER S 8 [SHEAR STRENGTH A, , z GRa SIZe
DEPTH w51 Z | 3| 38] 5 |0 UNCONFINED  + FIELD VANE y [DISTRIBUTION
’ étf = 2 gu & {® QUICK TRIAXIAL  x LAB VANE WA;ER Ci':TEP;T (%) (%)
{ o] 0 0
369,11 Ground Surface 4 - d GR SA 51 CL
0.0| Heterogeneous Mixture y/ .
Clayey Silt, Sand -
amdycgavel ’ ;',b{ 1] 85130
Hard, Brown o .
Clacial Till R 255 L4 560
558,1 A3 [ S5 1128]
11.0 gandy S:thl Nt ssmoode
ome Grave O :
Vary Dansza ‘ ';. g 58 | 10046" o 98 32 95 5
: 550
_:“ 6 1 88 150/ 3';#
e
1. 540 P2
|520.1 530
40.0 Heterogeneous Mixture ; ’
Glayey gilts fand & oifal®

44.0

End of Boreshole

*3.' o5 N“'““’f"_’ rafer to
Sensitivity

20 .
15-4-5 {%) STRAIN AT FAILURE
10




Ministry of
Transporiaton and
Communications

HIGHWAY ENGINEERING DIVISION«=ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

OGN SQIL EXPLORATION

c
]

OFFICE #REPORT

Cintang
RECORD OF BOREHOLE No 11
, Huy. 407 & Huy. S0
WP 88-78-00 LVOCATION __ Coords, N 15 877 3804 % 963 020 ORIGINATED BY _MM
DIsT 6 HWY 407 BOREMOLE TYPE Solid Stem Augers COMPILED BY._J_‘{I
DATUM __Geodetic DATE __ October 20, 1978 CHECKED BY ol
o« W JDYNAMIC CONE PENETRATION -
501t PROFILE SAMPLES .-“-“Q ) 5 RESISTANCE PLOT 2 fwasnic e o ,,_,,é:) REMARKS
o~ 5| » 20 40 60 80 1loo |WMT  cONTENT LWTH Y P
Ofe 2178 2 ORI o SRS RO we W w | 5%
ELEV. DESCRIPTION = 2183 25| O [SHEAR STRENGTH DISTRIBUTION
DEPTH 1S Z 5186 % |ounconmne + FIELD VANE Y y °
21z 5 gogu T | e ouick TRAXIAL  x 1AB VANE WA;ER C?(?”E%(/') {%)
[y wd
578.8] Cround Surface w : w GR 5A Si CL
0.0| Heterogeneous Mixture |/
Clayey Silt, Sand o1 | 881 22
and Gravel %4
{Glacial Till)y geiff /‘W*1.2 | S5 1 33 po—i 0 4 (96)
Brown Hard~ —|"1'A 570 -
A 3 83 65
AT TS0
i .
A5 83 1120 o
! i
Very Dense /‘7 360
. s 6 88,1125
555.8 2
23,0 aE
Sandy 511t L85 72
Very_" Dense g _“__%__, 550
544,8 ' ‘
34 .0| Heterogeneous Mixture }J° o
Clayey Silt, Sand and |~/ §.1.88 L 69
Gravel, Hard (1.2 540
5373 (Glaclal Till) TR T,
41,5 End of Borehole ‘

3 5. Numbsrs refar 1o

20
1 o, R
o Sansitivity 5-’%-5 {%) STRAIN AT FAILURE




2,
ar

3

Fo
REPORT ON S50l EXPLORATION -

OFFiCE

Min

Transportatin and
Communications

igiry of

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

Onitan
RECORD OF BOREHOLE No 12
Hwy. 407 & Hwy. 27 S
WP 88-78-00 LOCATION ... Coords, N 15 299 B40: E 969 280 ORIGINATED BY _ MM
DIST 6 . HwWY, 407 BOREHOLE TYPE S01lid_Stem Ausers COMPILED BY MM
DATUM __ Geodetie DATE __ October 23, 1978 CHECKED BY 2],
SO PROFILE SAMPLES s ﬁ OYNAMIC CONE PENETRATION
_ Wu | g |RESISTANCE PLOT nasnic AU ol LT REMARKS
- w136 & 20 40 60 80 1go |'MT cowtenr bmir} Z O 5
9 o i - L i 1 i ! Wp A\ WL 5w .
ELEV DESCRIPTION & g o 2 '%t;n 5 SHEAR STRENGTH PSR, S——} = GRAIN S1Z2E
DEPTH , rlg2 = |0 UNCONFINED  + FIELD VANE DISTRIBUTION
§ z| " 3 %8 2 |e quick TriaxiaL  x 4B vane |WATER CONTENT (%) 4 (%)
562,51 Ground Sutface hid - w § 20 40 50 GR SA 5t CL
0.0} Hererogeneous Mixture ;2;
Clayey Silt A 560
Sand and Gravel W8P 1) 8 58 .
{Glacial Till) N
Hard Brown _ _fo) 1 [-Ap9833 °
Grey S ETTEETEE
A
JAE 85T 550
/ 5| ss| 58 on—
‘:‘; 61 881 80
K]
e 540
% -
536,1 Wzl ss | 78
26,5} End of Borehole ..

Note: Groundwater
Not Encountered

+3, x5 ; Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
1j+] :



: L]

&

EPORT ON SOIL EXPLORATION

OFFICE R

.

Mimatry of
Transportation and
Communications

Dntana HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION
RECORD OF BOREHOLE No 13
Hwy. 407 & Martingrove Road
WP 88-78-00 LOCATION Coords. N 15 900 5003 E 972 020 GRIGINATED BY MM
DIST 6 HWY 407 BOREHOLE TYPE Hollow Stem Augers COMPILED BY __ MM
' , i
DATUM __ Geodetic DATE . October 23, 1978 CHECKED By _ W/ t |
DYNAMIC CONE PENETRATION -
SOW PROFILE SAMPLES é"z’ ‘:&.‘ RESISTANCE PLOT s MR *—% REMARKS
e N ELE 20 40 60 80 1go |NWT conrent uMITG g = &
Q= W e o } H l | 1 Wp W W, D?.
ELEV o Eig| wi2 ?gg & |SHEAR STRENGTH O P— o%%z‘n:u?:é?q
DESCRIPTION o 4 |5 =
DEPTH =2 51 5 |0 unconmneo + FIELD VANE wl 7 e
g2z 3 gu & |e ouck rriaxaL % LAB vaNe szin CCZS’TE:L(” (%)
o o
539,11 Cround Surface i - - GR SA S CL
0.0 4';‘.}
d L1188 32
// 3158 27 o
4" 550
B"r”oﬁwmnmw ’2;“: 3 .1588 k¥
Greay il 4 188 149 o
Heterogeneous Mixture '?. 5 [S5. 126
Clayey Silt - 9]
Sand and Gravel 4 540
446 [ss. |26
{Glacial T111) rele
Hard AT s i ]
o ;
-, = 530
J.18lss {40 o
Y _
o[ 188 150
¥y 520
/ 4
A0 Iss 137
..
ol
-1 [ss %6
LY
= 510
o7 155 a1 -
N
"
)/- 500
o {13 188 foo/ |5
20 .
a .
219 490
8-
487 .6 114 185 100/] 2"
71.5| End of Borehole

+3, x5 ; Numbers refer to
Sansitivity

10

W
5.5 1RYSTRAIN AT ©



OFFICE REPORT U% SOIL EXPLORATION

Miristry of
@ Transportation ang
Lommurnications

Ontario HIGHWAY ENGINEERING OIVISION=-ENGINEERING MATERIALS OFFICE ~SOH MECHANICS SECTION

RECORD OF BOREHOLE No 14

Hwy. 407 & Fine Valley Drive

W P 88-78-00 LOCATION Coords. N 15 905 450; E 981 320 ORIGINATED B8y _MM
DIST 6 sy 407 - BOREHOLE TypE_ Hollow ftem Augers COMPILED BY MM
OATUM _ Geodetie DATE October 24, 1978 CHECKED !-?:V__.’Q.'.:!'_m
o w  JDYMAMIC CONE PENETRATION — _
SOIL PROFILE SAMPLES 18y | g [RessTance POT > fnane NS vewe)| o X | gemaRks
- w |35 @ 20 40 0 80 100 conte w | 3% &
Ol @il =] 2z T — W W Y172 | cran size
ELEV TlE] w2 gg O [SHEAR STRENGTH (U, SR D%TR;BUUON
BEPTH DESCRIPTION -1 212 % |o unconmined  + FIELD VANE y
DEPTH P - (@] < o, ®
121 " D189 E e cuck Triaxia x 1as vane |WATER CONTENT (%) (%)
531.0] Grownd surface & 2 1° v 400 800 1200 1600 2000 20 40 80 pcF {GR 5A SI €L
1 0.0] stiey sana 530
526.9 Compact I .-; TN
5.0} Heterogeneous Mixture z’,’v’_ TEE T 31 | b
) clayei S‘illt, Saﬁfand by
. t v
sp0.9] (ETEetn RS o[ 31ss 121 520
11.0| Clayey 8ilt 4188 110 .
A SELff ® 3204
ey SiTW i PH o gé_,(? Gird 136
512.9 - “
19.0 S:thy Sand to ... 4761 58 26 510
Sandy Silt
Some Gravel .
Compact to Loose L7 Tes | 18 "—:.,“!'-"" o »3
"~ 885 | 0 | s00 : q
493.9 '.: 2158 z . +>2000
38.0| Heterogeneous Mixture }/
Clayey 5ilt, Sand 1e]30 1SS | 86 490
and Gravel Wi
Hard .
(Glacial Till) AL S5 145
A4
)9/ 17 (55 128 480 ;
“ta |
476.9 i \
55.0| Silty Sand to o
Sand, Trace Gravel i
Dense to Very Densge R
-‘ 13 i858 .1..24 470
'-".' ..\\
e lss [ 28 460 .
457.9 : . \
74,0 Heterogeneous Mixture }‘,
Clayey 81lt, Sand e Y
and Gravel " ]
Hard A+ " 4
(Glacial Ti11) of JA3 185131716 50
"'d
7
o
540.,4 lie 185 60/ 13"
91.5] fnd of Sorehols
Note: Low 'N' value
of 0 blows/foot
resulted from excess X
hydrostatic preassure
during sompling Caning Boilidg
procedures,

20
+3, x5 ; Numbars refer 1o 15 0 5 () STRAIN AT FAILURE
Sansitivity 10



EXPLORATION

SOl

£

*

<REPORT O%W

OFFICE

|

Minisiry of
Transportation #nd
Comrdmeatiohg
Ontang

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No

Hwy. 407 & Weston Road

15

ORIGINATED 8y MM

WP 88~78-00 LOCATION _ Coords. N 15 908 250; B 987 850
MM
oisY 5 HwWY__407 BOREHOLE TYPE . Solid Stem Augers COMPILED BY
DATUM __ Geodetde DATE October 25, 1978 CHECKED BY _._LJ..—(} o
o w DYNAMIC CONE PENETRATION —-
SOIL PROFILE SAMPLES E%’ 3 PESISTANCE  PLOT ::.;?:!C p‘:‘g‘g‘;ﬂ_s t:?‘\:;o ﬁ(:g REMARKS
5 w1356 4 20 40 60 80 100 P °°\';V"‘ w | 2% &
o W
ELEV Elgl w2 "2";% 5 [SHEAR STRENGTH PR, SO S D?sgreziir;u?:éia
DESCRIPTION E| 2| £ |38 5 lounconmned  + FIELD VANE y ‘
DEPTH = O « 5 N
5 % - % gu u}.. B QUICK TRIAXIAL = LAB VANE WATER CONTENT (%) (%)
625.01 Ground Surface @ £l1Y | @ 0 4 &0 GR.SA 51 CL
| 02, O Ground Hurla
0.0| Heterogeneous Mixture }/‘/
Clayey 811t o TEE TS
Sand and Gravel % 520
Hard "
Brown ___-,,7,# 2 |88 .40 ¥ o
Grey / oplss | ed :
{Glacial Ti1l) AR L0 o
U ¥
W5 88 1113 510
Sand | I
S | §
RS N T :
v .
1 50
A 17 188 1 15/15"
-
At
- A8 188 | T5]) 5"
'; g 1 e0/}s" 490
‘w19 18 0
A4, -
i
583,53 Acl10 ] 85 | 60/14"
41,5 End of Borshole

+3, x% : Numbers rafer to

Sensitivity

20 '
15 45 {%%) STRAIN AT FAILURE
w0




OFFICE ‘R¥PORT ON SOIL EXPLORATION

Ontang

Mirustry of
Transportatinn ang
Commumgationy

HIGHWAY ENGINEERING DIVISION=-ENGINEER.NG MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 16
Hwy. 407 & Jane St. ‘
WP 88-78-00 LOCATION Coords. N 15 910 080 ¥ 993 940 ORIGINATED BY __MM
DIsT 6 HWY 407 BOREHOLE TYPE Hollow Stem Augers COMPILED BY MM
DATUM Geodatic DATE Detober 25-30, 1978 CHECKED BY _.&7. 0,
, 1w JDYNAMIC CONE PENETRATION W
SOIL PROFILE SAMPLES o | § |ssismines rlor _— o vl E | pemans
5 w | 26| 2 20 40 60 80 100 W °°"x‘”' w | 25 4
[ w — L p i
ELEV SCRIPTION JEIFRE %é & [SHEAR STRENGTH Qe 2 CRAIN s1zE
e DESCRIPTI = & g = ,
DEPTH - - = o) S | O UNCONFINED + FIELD VANE N vd -
iz 5 %U 2 & ouick TrRAXIAL  x LAB vang WA;(E)R ci’;\”ezg(/’) {%)
= o]
652,71 Ground Surface “’ - u GR 5A St CL
0.0{ Hetsrogeneous Mixture }“/'
Clayey Silt g EE Ty 650
Sand and Gravel A
Very Stiff " _.' T 5 15
{Glactal Till) Ry
Red Broﬂn‘_ ;;‘ 318§ 39 ]
Grey bl 6185 1 62 540
?/9’ 5188 | 72
634.7 3]
18.0 61 85 | 34 &
630
Clayey Silt 1.2.188 .20
CTrace Sand P m«!mm
Stratified -
Grey /] 8188 21
‘ A 620
Very Stiff to Hard v STs 132 d 05 49 46
e
|/
10 1 88 25
// 610
| 11 {88 39
¥
L/
4 600
// 12 (88 173
/ .
% 590
/1 13788 | 54
e
// 580
¥ 14 188 1 38 Heg—d
/. 570
15 188 |94
< 560
/16 58 62
552.7 4 /lf
100.0
Cont.

*3' w3 . Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE -
10 -




OFFICE "AEPORT *ON SOIL EXPLORATION

Ministry of
@ Transpartahon and
Communications

Ontare

HIGHWAY

ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

RECORD OF BOREHOLE No 16 cont
' E 993 940

Hwy, 407 & Jane St.

ORIGINATED BY MM

WP 88-78-00 LOCATION Coords. N 15 910 080,
pist_.$ Hwy ... 407 BOREHOLE TYPE Hollow Stem Augers COMPIED BY .MM
DATUM Geodetic DATE October 25-30, 1978 CHECKED BY . %% [ .
o w ] DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES %“:2 3 RESISTANCE PLOT pastic NATURRL tiaun t‘:@ REMARKS
e Q| & 20 40 60 80 0o |7 conrenr bmiTg b A
O« b ol R ! ! ) h i Wp w w, ::g
ELEV DESCRIPTION Elmlwl 2 %%‘ & |SHEAR STRENGTH RO W DGS&?;I%JU%%%
i =1 ™ gL 1S [ . ISTRI '
DEPTH e S e | = O 1 & |© UNCONFINED + FIELD VANE N y c
3 I - gu 2 le quick TriaxiaL  x 148 vane |WATER CONTENT (%) (%)
552,7 G ? i GR SA 51 Cl
100.0; Clayey Silt 1
Trace Sand 550
Stratified 17188 | 32
Grey
Very Stiff to Hard //
- 540
/| [T E 38
%
/
d . 530
191 85 | 38
e
171
520.7 .
132,0] Silty Sand, Trace , 520
517.7} Gravel, Very Dense AN 20 [ 88 (15071 6"
13530 End of Borehole

+3, w5« Numbers refer to
Sansitivity

20
1585 (%) STRAIN AT FAILURE
10 .




&

OFFICE RES@RT ON-SOIL EXPLORATION

Omario

Miristry of
Transportanon ang
Communicationg

HIGHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

RECORD OF BOREHOLE No 17
Hwy. 400 & Langstaff Rd.
WP 887800 LOCATION Coorda, N 15 918 013; E 988 502 ORIGINATED BY M4
DIsT A HWY..._ . 400 BOREHOLE TYPE __ Hollow Stem Augers and Washborisg ... ... .. COMPILED BY_ M.
DATUM ____Geodetic DATE October 31, 1978 CHECKED 8Y U,‘.
" ] DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES § 2 g RESISTANCE  PLOT pasric NATURL toup !:% REMARKS
= o | 2C @ 20 40 60 80 100 conTeNT z=Z &
(o I ] - = i ; 1 ’ i Wp w Wy 33
ELEV DESCRIPTIO 8| w2128 O |SHEAR STRENGTH SR S——— o%ﬁ?zi;gu?:éi
oot ESCRIPTION =] o= g |52 e i
DEPTH - - = 0 T |0 UNCONFINED + FIELD VANE o Y ;
: 2|z - %U Z |® QUICK TRIAXIAL X LAB VANE WATZ% CO?OTE':;“‘) (%]
o g
673.1] CGround Surface o : & GR SA 51 CL
0.0] Heterogeneous Mixture |yl
Clayey Silt, Sand Ve 88 | 19 670 Frr
and Gravel, Red Browm | ;/
Very Stiff 44_ 2168 | 10
(Clacial Ti11 = = — T X
Hard | W/ 378897 1 7
Grey ¢
dtlss |51 660 P 2225521
(a 5188 | 38
R
Qe ss | 60
43 650
%
/’-./ 7188 30
]
VlTess a1
4 640
4l
Nz
pl9tss 1
? 630
628.1 5
45.0] Clayey Silt
Gray
Hard 1]
Varved 10188 141
618.1 620
55.0] Sand, Trace Silt
Trace Gravel Z _
Compact to Very Demse | :pbi]-88 .1 36
. 610
‘- 600
. b
594.1
79.0 /\/
Clayey Siit * % 580
Grey
Hard
672.1 Varved
101.0{ Glacial Till * ° 570
568.11 Hard
105.0 End of Borxehole
* Note: Deseription bhsed on|wash retdrn, nature 4f waghborfng operatlon
and other boringd lajvicinityd

*3

% ;. Numbers refer to
Sonsm\my

20
15 &5 (%) STRAIN AT FAILURE
10




®

*

OFFICE KEFORT ON SOHL EXPLORATION

Mgty of
Trassportabon and
Communicationg

Gniario HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 18
Hwy. 400 & Hwy. 427 ,
WP 88-78-00 LOCATION Coords. N 15 908 830: E 989 950 ORIGINATED BY .MM
pisT 6 HWY 400 BOREHOLE TYPE Hollow Stem Augers COMPILED BY _ MM
DATUM Geodetic DATE November 1, 1978 CHECKED 8Y M__J _
o w | DYNAMIC CONE PENETRATION , -
SOIL PROFILE SAMPLES Bo| % [Resistanct por nasre 54 wouol % | pemancs
£5| & 20 40 60 8o 100 |U™T conmenr wmT g Sl A
5 o i} — = 4 i i { i Wp W W, :’E :
ELEV SCRIPTION |yl w2128 5 [SHEAR STRENGTH VAT D%R?I';u?:éi::
T DESCRIPTIO | & 2i52| & i g
DEPTH = 51 T |0 UNCONFINED + FIELD VANE . y z
'§ 21" 5 %U & | QUCK TRIAXIAL  x LAB VANE WATER c?;‘“t;(") {%)
630.0] Ground Surface v : i 20 GR SA S ¢l
0.0 Heterogeneous Mixture | b7
"1 Clayey 8ilt N
Sand and Gravel, Red My 38 ;24
(Glacial Ti11) Brown |47 3 S5 73 o
Very Sgiff [}
Hard ff 3..1.85 1 60]j3" 620
WAL ss s 1+ o
"'° 5 185 |147
N4
o 610
416 1S5 1130
Al
603.5 ik S8 1100/5Y
26.5] End of Borehole




+

-

OFFICE * REPORTON SOt EXPLORATION

Miniatry of
@ Transportation and
Communications

Ontasds HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No ]9 Borehole Data Obtained From C.N.R.

CNR S5«E Corner & Indian Line

WP 88-78-00 LOCATION __ _Goords, N 15 894 450: F 964 997 ORIGINATED 8y Lo N.R.
DisY 6 Hwy. 427 BOREHMOLE TYPE N/A COMPILED BY _MM
, , n
DATUM . Geodetic DATE N/A CHECKED BY__L;JL
1C CONE PENETRATION
SOIL PROFILE SAMPLES | Y | RESsrarce ot NATURAL b
221 T frme Mol ol ST pemarks
e w | 2O » 20 40 60 B0 100 z= Sy
Qe u =1 oz Lottt Wp w Wop 23 g
ELEYV or Slal w!l 21251 § |SHEAR STRENGTH o D%i%;fglu?:é&
DESCTRIPTION =l di5z]| =
DEPTH [ - = O O | O UNCONFINED + FIELD VANE ", Yy =
. 2|3 5 gu & |® GUICK TRIAXIAL  x LaB vane | WATER CONTENT (%) (%] ;
, & & . . ;
561.4 | Ground Surface v : @ GRSA S1ct)
0.0 $ilty Cla 560 ]
Very Stift A 2;"
555,0 " 2[5
6.4 Sandy Sile, 3 £ S
ome Grave N
550,01 Very Dense < 4..55.1.69 sso
11.4] Sandy Si1t R
Some Gravel fal 3 1 881 52
Very Dense Ad.L6 1 ssT 29
I
cplz]lss| 8
e : 540
3[-[B 1851360
NE]
"
531.7 S8 88 1100
29.7| Probably Grey Silt i 530
Sand and Gravel Ha
Very Dense ) ol
#
522.0 3
39.4 | End of Borehole
Note: No groundwatey
observed
20 ,
+3, x5 Numbers refer to . ¢ o) srRaIN AT FAnURE

Sensitivity



OFFICE -RBPORT BN SOIL EXPLORATION .

o»
13

Mimstry of
@ Transportation ang
Cormmumeations

Grtang

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -S0IL MECHANICS SECTION

RECORD OF BOREHOLE No 20 morehole Data Obtained From C.K.R.

CNR & Humber Mafu Easgt Bank

+3. 45 Numbers refer to - ST

WP 88-78-00 LOCATION Coords, N 15 903 050s F 978 100 ORIGINATED By __CRR
DIST 6 Hwy_ 407 BOREHOLE TYPE N/A compiep BY ML |
DATUM Gevdetic DATE N/A CHECKED BY &% Z’- ,
MP s w [OYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES W | [ RESISTANCE PLOT pastic NATURAL - ovo | o T REMARKS
4 & L y Limir CONTENT LIMIT we D
- w |32 @ 20 40. 60 40 100 , Z5 2
9 o w — z ) 4 L A, ; Wp W W, b?,
ELEV DESCRIPTION Tlml |2 %g O |SHEAR STRENGTH S —— GRAIN SiéE
DEFTH Bl 2121281 T o unconpined + FIELD VANE . y DIST”RI?UH N
gz . £ 1 £ o ouck rranal  x 1A vane |WATER CONTENT (%) (%)
500.0 ! Ground Surface w : w GR 5A $1 CL
0.0{ Sandy Silt e
. i1
Some Gravel L
1]
e 490
& ‘4;
485.0 Ay
15,0} Clayey 5ilt 1
St1ff to Very Seiff /; 480
1]
e
1
470
] .
. 1
465.0
35.0 .
&
A 460
Heterogeneous Mixture |%|i]
$41r, Sand and At
Gravel .
(Glacial T111) '.
: 58 {36 450
Dense ¥ -
s §5 {46
*.
T 551750 440
4
i i3
gt ,
e.'! 430
W 48
\ = 9 _‘
lt.. 38 ¢
I 42 420
K
n‘:.
a5,
2oy 410
)
nn?
Heterogeneous Mixture |i[-.
3 400
Clayey Silt o3
Sand and Gravel g
Glacial T411 4.
Hard to Very Hard ik 70
" ,
A2 14 390
el 100
NP
380.0 N 160
‘120 #nd of Borehole 50




@G SOIL EXPLORATION

k3

OFFICE REBORT

Ministry gt
@ Transpertation and
Commumcations

ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION

Ontang HIGHWAY
RECORD OF BOREHOLE No 2] Borehols Data Obtained From C.N.K.
CHR West Side & Islington Ave, '
WP 88-78-00 LOCATION Coords. N 1S 903 450; E 979 500 ORIGINATED gy _CNR
DIsT & HWY ... 407 BOREROLE TYPE NIA COMPILED By _ CER
DATUM ___ Geodetic DATE N/A cnecken oy _oLf
SO PROFILE SAMPLES o w CYNAMIC CONE PENETRATION e
Eg 3 RESISTANCE PLOT nasnic NATURML v :5 REMARKS
- w201 & 20 40 40 80 100 CONTENT z = 3
e it
9 = > i i i ] Il Wp W W._ 3§
ELEV DESCRIPTION TlE w2 %‘g & [SHEAR STRENGTH s Gg&ng; S12E
Elo» | L3 = DISTRIBUTION
DEPTH =51 =1 & 8 't | U UNCONFINED + FIELD VANE N ¥ .
&1z » %U S |e uck TriaxiaL x Lap vane |WATER CONTENT (%) (%)
5235 5 : i GR SA §I CL
0.0} $and, Medium to ‘o
Coarse With Gravel a-_ ! 520
K]
.:?:"
513.5 .3 -
10,0 Sandy Silt b ]
S 510
507.5] Compact e S8 1 17
16.0} Silty Clay 1
Very Soft to Stiff _
/] 500
1
-
d
vd 490 5
1
W
e
% 480
/]
L
4725 v
51.00 Heterogeneous Mixture |-, 85 | 26 470
Clayey 5ilt N
Sand and Gravel 2 TR
Stiff to Very Stiff | i
A3 ¥
1o
{Glacial Ti11) :.', 55157
g 460
&“a‘
h 58197
al’
sl
e ss | 18
o, 450
it
[+ 88 4]
<
]
442,10 Kkl 88 20
81.5| End of Borehole
* Note: Thig
borehole data obtained
from CNR

+3, x5 l:lumbgv& refer to

P S
PREFVARE F

20
1545 {%) STRAIN' AT FAILURE




Minjstry of
@ Transportation snd
Commumcitions

OFFICE #EFORT ONM SOIL EXPLORATION

-

Gotarie HIGHWAY ENGINEERING DIWISION « ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION
RECORD OF BOREHOLE NO 22 Borehole Data Obtained From C.N.R,
CHR & Hwy. 400
WP §8 7800 LOCATION ___ Coords, N 15 906 450; ¥ 990 470 ORIGINATED BY CXE
DIST 6 HWY _..400 BOREHOLE TYPE N/A COMPILED BY _MM
DATUM . Geodetic DATE N/A CHECKED 8Y _2/ [+
; o w JOYNAMIC CONE PENETRATIO -
SOIL PROFILE SAMPLES | &, | % |RlisTaNce pioT : S I
€ v LMt conrenr bmT | =0
e w | 20| 4 20 40 50 80 100 zZ A
9 o w — A 1 i : | L Wp w W, D?
ELEV DESCRIPTION 8| w2128 8 [SHEAR STRENGTH AU A— DCISS%AR‘IZ}U?:CZ)%\I
1PT! = > < o =
DEPTH w5 2 > o) g | O UNCONFINED + FIELD VANE » -
g1z : %U 2 e Quick TRIAKIAL  x LAB vang |WATER CONTENT (%) {%)
= -
619,01 Ground Surface s " w GR SA 51 CL
to
0.4 Heterogeneous ol
Mixture Clayey Silt, k)
Sand and Gravel The
Dense to Very Dense 8-
(Glacial T111) 4 610
AN
504.0 ' IHs
15.0] Sandy 5ilt M =X
. Very Dense N ’ 00
TR J 6
21,0{ Sand, Fine to Medium |-
Dense to Very Dense
e 1 590
584.0 "
35.0] Heterogeneous Q',',
Mixturs Silt <1 386
Sand and Gravel o
Vety Dense -1
u:"
"y
569.0) L 570
50.0, Fnd of Borehole

*3' «* ; Numbars refer to

20
%) STRAIN AT FAILUR
Sensitivity ‘5;‘%‘5 (%} 5 AT FAILURE




OFFICE ‘REPORT B SOIL EXPLORATION

Mimatry af
Trinspactation and
Communications

Oetangy HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -~ SOIL MECHANICS SECTION
{This data obtained from
RECORD OF BOREHOLE No 23 Metropolitan Toronto and Region
Fast Side of Clairville Dam | Conservation Authority)
WP 88-78-00 LOCATION GCoords., N 15 #2990 220+ £ 965 600 ORIGINATED BY Czocon
DIsT__ 8 Hwy_ 421 BOREHOLE TYPE __ N/A COMPILED BY MM
DATUM Ceodetic DATE N/A CHECKED BY _7/_‘1]' :
DYNAMIC COME PENETRATION
S501L PROFILE SAMPLES é'ﬁ § RESISTANCE PLOT nasTic ﬁ%‘;‘s’fﬁﬁe LG be» REMARKS
- w | 36| % 20 40 40 80 oo |UWT cowent LM 5O A
Ol e w - > | i H L ! Wp W w, :’i?,
ELEV BESCRIPTION lE| w3 %g 5 [SHEAR STRENGTH U D%F;%llrgu%a
ALEV 1 > g |5 - .
DEPTH w5 = | > O % | o UNCONFINED + FIELD VANE N y
glz 5 gu & | ouick TriaxiaL x A8 vane WATER CONTENT {%) (%)
542 .01 Ground Surface s N i GR SA 51 €L
V.Ul Topso P . .
1.0{ Heterogeneous Mixture }/ 540
Silt, Sand and Cravel ('
Grey to Brown -,}'
(Glacial Till) j /
Compact to Very Demse |},
? i K 530
/_f B
bl
2%
4N
N 520
4
3
. 510
504.0
18,.0| Soft Grey Interbedded {{K
Shale and Limestone /<
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Giffels Associates” uted BT

DiVi i w— . . f——.

Giﬁ:l: Zésociafes : 30 International Bivd, Telex 06-989215 . 4
Giffels, _Davis & Jorgensen Toronto (Rexdaie), Ontario Telephone G !f‘f@% ﬂu &
Strategic Planning Services Canada M9W 5P3 {416) 675-5950 \:}‘
May 9, 1979

Mr. P. Penev Re: WP 88-78-00, Hwy. 407
Geotechnical Section Preliminary Design fr.
Engineering and Right of Way Office Airport Road Easterly

Central Region to Jane Street

Ministry of Transportation Our Job Number W7834

and Communications
Downsview, Ontario
M3K 1IN6

Dear Sir :

As you are aware, we are currently assessing alternate Highway 407/
400 interchange directional ramp profiles. The major factors yet
to be fully assessed are subsoil conditions and stability, and
groundwater impacts for the deep cuts proposed west of Highway 400.
Based on available information, we are unable to fully determine
the impacts of the "directionals under" scheme and the associated
deep cuts.

We have reviewed the information generated to date by the Soils
Mechanics Section and the Geotechnical Section and feel that addi-
tional work is required with your assessment and recommendations
to resolve the following:

1. Viability of proposed deep cuts. Assessment of any special
problems associated with the "directionals under" alternative

and preliminary recommendations for construction. Factors to
be assessed include:

a) Location and implications of the water bearing sand seam.
b) Subexcavation requirements.

¢) Suitability of cut for embankment construction. Percentage
of cut to assume as waste.

d) Water table impacts of deep cuts, notably local wells.

e) Other factors that come to light in the course of further
investigations and assessment.

2. Review of previous recommendations for the "directionals over",
deep i1l alternative with supplementary recommendations
where required.
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Giffels Associates Lim™. >, -

Ministry of Transportation & Communications Page Two
Att: Mr. P. Peney May 9/79

The above is required as soon as possible to resolve a profile
recommendation for the 407/400 interchange. Programmed detailed
design (Hwy. 400/7 interchange) elements depend on this decision.

If more information or discussion is required, please contact the
writer.

Yours very truly,

Paul Macleod, P.Eng.
Project Manager
Giffels, Davis & Jorgensen Division

pm-kas
cc: L. Dutchak

K. Pilgrim
M. MaclLean e

des



Mr., L. Dutchak S80il Mechanics Section
Planning and Design Section Engineering Materials Office
Central Region Room 315, Central/Building
"3501 Dufferin St., Downsview

{ 79 04 10

{

{
§
B

Re: Hwy. 407 From Airport Road to Jane Street
W.P. 88-78-00, Distriet 6, Toronto

On your referral, Mr. W. Lachmaniuk of Giffels Associates
Limited, contacted our office for comments/recommencations
concerning proposed grade revisions for Hwy. 407. We have.
reviewed the recommendations made in our earlier report for
this project in view of the proposed grade revisions and are
submitting the necessary additional/revised recommendations in
the sheets attached. =

It is important to note that the scope of our original founda-
tion investigation fieldwork did not include the assessment of '
deep cuts in the area of Martingrove to Hwy. 400, As such, the
necessary data, both for subsurface and groundwater conditions,
+0 make firm recommendations in these areas is lacking. How=-: "
ever, the preliminary recommendations attached will enable you .
to proceed with your evaluations. For property and final design =
requirements, further fisldwork will be required. e

- If vou have any'furthar gqueries please call,

M. MacLean
Project Engineer

For: M. Devata
’ Supervising Engineer

MM/MD/gs
Attach.
ce: G.C.E. Burkhardt, Attn: XK. Pilgrim

R.D. Gunter
W. Lachmaniuk (Giffels Assoc.)

Files]




Location

Subsurface Conditions

Earth Cuts

Earth Fill

Depth of Cut

Slope/Berm Requirements

Ht.of Filll

Slope Berm Reguirement

Airport Road Vicinity 0-25' glacial till 0-18 ft. 2:1 cut slopes 11 ft. 2:1 £ill slopes
Sta. 645+00 to very stiff to hard
Sta. 675+00 Groundwater not encountered
Watercourse and 0-25' very stiff 20 ft. 2:1 f£fill slopes
Vicinity glacial till
Sta. 749+50 Groundwater not encountered
Hwy. 50 to Hwy. 427 0~13' very stiff to hard 0-25 ft. 2:1 cut slopes
.. 105+00 to glacial till
'a. 130+00 13-23'" very dense glacial
till
23-34" very dense sandy
silt
34-42' hard glacial till
Groundwater: 28' below
ground
Martingrove and 0-57' hard glacial tille 0-30 ft. 2:1 cut slopes
Viecinity Groundwater 28' below
Sta. 183+00 to ground surface
Sta. 222+00 o
West of Plunketts Crk.| 0-57' hard glacial till 0-30 ft. 2:1 cut slopes
Sta. 225+00 to possible sand layers
Sta, 234+00 e
i 6]v)
pling Avenue - glacial till with possible 0-30 ft. 2:1 cut slopes
North of Hwy. 407 sand layers : S — e
Kipling Ave. Sta. 30-50 ft. 2:1 cut slopesymid-
89400 to Sta. 98+00 height 15' wide berms

-

;,@

/a



Location

Subsurface Conditions

Earth Cuts

Barth Fill

Depth of Cut

Slope/Berm Requirements

Ht.,of Fill

Slope Berm Requirement

Q23

0-42' hard glacial ti

Ramps Over 400

ground surface

Weston Road and 11 0-35 ft. 2:1 cut slopes
Vicinity with sand lavers
Sta. 355400 to Groundwater 8' below
__.Sta. 405+00 ground surface } N I S
, R Ol6lo)
Hwy. 400/407 0-42' glacial till 0-30° 2:1 cut slopes 0-30 £t 2:1 fill slopes
Interchange with sand layers - -
Option A - Groundwater 8' below 30-50° 2:1 cut slopes mid-
Ramps Under 407 ground surface TR B height 15' wide berms
Huy. 400/407 0-42" glacial till 0-20" 2:1 cut slopes 0-35 ft 2:1 fill slopes
‘terchange with sand layers
ption B Groundwater 8' below 35-50 f4 2:1 fill slopes with

mid-height 15' wide
berms
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. Ministry of ‘ ‘
@ Transportationand '

Commurnications

Ontario Memorandum

To: Mr. M. Devata, From: G.C.E. Burkhardt,
Superviging Engineer, Structural Section,
Soil Mechanics Section, Central Region.
Central Building, Downsview.

Attention: pate: 1978-11-20

Cur File Ref. In Reply to

Subject: RE: Feasibility Study, '~
Hwy. 407 Airport Rd., to Jane St. (incl. Hwy. 400) ,
W.P. 88-78~00, Hwy. 427 - Finch Ave. to Hwy. 27,
W.P. 49-71-00, District 6, Toronkto

Further to our memo of 1978-09-11 and our recent telephone
convergation, attached please find a copy of plan and profile
of Highway 427 showing new sites A30 and A3l. At this time,
all factors are being assessed with respect to putting Highway
407 over Highway 7 and vice-versa, as shown on the profile
drawing.

I+ is realized that no boreholes were put down at these
jocations, but it will nevertheless be appreciated if
recommendations could be included for these sites in your report.
Please let us also have your comments or preference regarding the
grade separation at site A30.

KP:g914 K. Pilgrim,
Attach. Senior Structural Engineer,
for:

Guc oEn Burkhardt,
Head, Structural Section.
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Ontario munications Memorandum

To: Mr. G.C.E. Burkhardt From: Soi% Mechanics Section
Head, Structural Section Engineering Materials Office
Central Region Room 315, Central Building

3501 pufferin St., Downsview

Attention;
Mr,
QOur File Ref.

Date: 78 11 06

K. Pilgrim
in Reply to

Subject:

Re: TFeasibility Study, Hwy. 407 ngyrAirport Road
Hwy. 427 from Finch Avenue to Hwy. 406, W.P. 49-71~00

Introduction

Further to your request of September 11, 1978 we have completed
the foundation investigation fieldwork for the above mentioned
project. As per your verbal request of September 8, 1978 we
are hereby providing you with our preliminary assessment of

the subsoil conditions, general recommendations on structure
foundations and the stability of embankments and a preliminary
assessment of problem areas.

Fieldwork

The fieldwork was carried out during the period from October 3
to November 1, 1978 and consisted of a total of 18 sampled bore-
holes advanced by means of either solid stem augers or hollow
stem augers to depths of 14 to 135 feet below ground surface.
Bedrock was encountered in one boring (within the floodplain of
the West Humber River at the proposed Finch Ave. crossing) at

a depth of 7 feet and was proven by obtaining 7 feet of BXL

size rock core.

In addition to our fieldwork we have assembled a number of boring
records located within the study area that have been previously
carried out by ourselves and other agencies. This data

enabled us to reduce significantly the necessary fieldwork and

we will incorporate portions of the data in our report.

Subsurface Conditions

The study area for this portion of Hwy. 407-Hwy. 427-Hwy. 400 is
wholly located within the physiographic region known as the "Peel
Plain". This area is found to be at elevation 500 to 750 feet
above sea level and has a gradual slope toward Lake Ontario.
Across the plain,rivers and streams have cut deep valleys and
there is, therefore, no large undrained depressions, swamp oOr
bogs in the whole area. The plain is furthermore characterized
by an underlying till or boulder clay. In much of the Peel

Plain this has been modified by a veneer of clay which when

deep enough is clearly seen to be varved.
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"The fieldwork revealed that across the study area generally
favourable conditions exist for structure and embankment
foundations. Generally, the dominant subsurface deposit ex-
tending from the ground surface to a depth of up to 105 feet is
a heterogeneous mixture of clayey silt, sand and gravel, a
glacial till. The consistency is very stiff ('N' values 18 to
58 blows per foot) in the upper 10 feet and becoming very hard
("N' values greater than 100 blows per foot) at depths ranging
from 15 to 100 feet being generally in the order of 40 feet
below the ground surface. In some locations a 14 to 25 foot
thick deposit of very dense silty sand was encountered within
the glacial till deposit. Exceptions to the above occur adjacent
to the major water courses in the study area. At Mimico Creek,
Plunketts Creek, the west side of Humber River (Main Branch) and
at the West Humber River, subsurface conditions consist of
generally a surficial deposit of stiff to very stiff clayey silt
up to 20 feet thick overlying loose to dense deposits of silt,
silty sand and sand overlying a very hard glacial till ('N'
values greater than 100 blows per foot). The glacial till was
encountered at depths ranging from 25 to 35 feet below the ¢ground
surface. Adjacent to Blacks Creek subsurface conditions consist
of a surficial deposit 18 feet thick of very stiff glacial till
overlying up to 115 feet of very stiff to hard varved silty

clay overlying hard glacial till. Becuase of property problems
it was not possible to place a boring on the east side of the
Humber River (Main Branch) at Islington Avenue. However, other
borings carried out in this area indicate subsurface conditions
consist of 20 feet of compact to dense sand and silt deposits
overlying 60 feet of soft to stiff silty clay overlying a very
hard glacial till.

Groundwater was encountered at depths of about 10 to 30 feet below
the ground surface, except adjacent to waterways where the ground-
water was at the approximate river water level.

Discussion and Recommendations

It is proposed to construct a new east-west highway, Hwy. 407,
constructed to freeway design standards, to be located immediately
south of existing Hwy. 7. This report is concerned with that
section of Hwy. 407 between Airport Road and Jane Street including
the section of Hwy. 400 from Langstaff southerly to Steeles

Avenue and also the section of Hwy. 427 from Hwy. 407 to Finch
Avenue. This portion of the project will reguire the crossing

of 5 major waterways, some 10 interchanges including 2 major
interchanges, and some 16 crossings of railways and minor roads;
in all reguiring some 50 odd structures. The recommended grade
for Hwy. 407 will involve roadway cuts up to 35 feet deep and
roadway fills up to 45 feet high.

cont'd......



Subsurface conditions across the site are generally favourable
for structure and embankment foundations.

In Table 1 attached we have listed the areas where it is proposed
to construct structures. Beside each is indicated the suitability
for various structure foundation possibilities as follows.

Compacted Granular 'A' Pad - For abutments only, where the
maximum allowable bearing pressure is in the order of 3.5
tsf.

Spread Footings -~ For abutments or piers where the maximum
allowable loading will be in excess of 2,5 to 3.0 tsf,.

Short End-Bearing Piles - For abutments or piers where the
estimate pile tip elevation is 30 to 50 feet below the
existing ground surface and the piles can be loaded to the
maximum allowable load.

Long End-Bearing Piles - For abutments or piers where the estimated
pile tip elevations is 80 to 140 feet below the existing
ground surface and the piles can be loaded to the maximum
allowable load.

Friction Piles - For abutments or piers where a competent end-
bearing stratum is in the order of 80 feet deep and 45 foot
#14 timber piles can be used at a loading of 30 tons/pile.

Embankments can be constructed using 2:1 cut slopes in the
majority of areas. Where berms in the fill or cut slope may be
reguired for stability purposes this is noted beside the ap-
propriate area.

There are two areas where additional comment is thought necessary
at this time. One area is the Hwy. 407-Islington Avenue location
and vicinity. Here subsoil conditions consist of up to 20 feet
of compact to dense sand and silt deposits overlying up to 60
feet of soft to stiff silty clay overlying hard glacial till.

The proposed grade at this location will require a 35 foot cut.
It is anticipated that berms will be required for stability
purposes at this location. The second area is the Hwy. 407~
Weston Road area and vicinity. Here the profile grade also re-
guires a 35 foot cut. Subsoil conditions here consist of up to
42 feet of hard glacial till with a water bearing silty sand
deposit 15 to 20 feet below ground surface. Slope protection
measures will be reguired at this location to control seepage
from the water bearing stratum.

cont'd. .o



It is to be noted that the recommendations contained herein are
very general and for the purposes of the Structural Planning
Office to proceed with their discussions. In the final
feasibility report we will provide more detailed recommendatlons
for the structure and embankment foundation.

If you have any questions please do not hesitate to contact this
office.

M WMoboo

M. Maclean
Project Engineer

MM/gs
Attach.

coe FileSU/



TABLE 1

Structure Foundations

Compacted | Spread End Bearing Piles
Granular | Footings | Short Long |Friction Piles |Berm Required

Area Description Fill
Al Hwy. 407 €@ Airport R4, X A
A2 Hwy. 407 @ Brampton X X

Terminal Spurline
A3 Hwy. 407 @ Mimico Creek X
24 Hwy. 407 @ Goreway Dr. X X
A5 Hwy. 407 @ West Humber X
A6 Hwy. 407 @ Hwy. 50 X X
A7 Hwy. 407 @ Hwy. 427 b4 X
A8 Hwy. 427 @ Steeles Ave. A X
A9 "Hwy. 427 € Albion Rd. X X
Al0°  Hwy. 427 @ C.N.R. X
All Hwy. 407-Hwy. 427 Ramps

East of Hwy. 427 X X
Al2  Hwy. 407 @ Hwy. 27 X X
Al3  Hwy. 407 @ Martingrove X X
Al4  Hwy. 407 @ Kipling X PoSEIRLE
Al5  Kipling @ C.N.R. X PoSSRLE
Al6  Hwy. 407 @ Humber *
al7 Hwy. 407 @ C.P.R. X
Al8 Hwy. 407 @ Islington X YES
Al9 Hwy. 407 @ Pine Valley Dr. X
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TABLE 1

Structure Foundations

Compacted | Spread End Bearing Piles

Granular | Footings | Short Long |Friction Piles | Berm Required
Area Description Fill
A20  Hwy. 407 @ Weston X PoSS)|BLE
A2l Hwy. 407 @ Hwy. 400 X X
A22 Hwy. 400-Hwy. 407

Ramps N. of Hwy. 407 X X

A23 Hwy. 400 @ Hwy. 7 p 3 X
A24 Hwy. 407 @ Jane St. X X X
A25 Hwy. 400 @ C.N.R, X X
A26 Hwy. 400 @ Langstaff X X
A27 Hwy. 427 @ West Humber X
A28 Hwy. 427 @ Finch X X
A29 Finch @ West Humber X X X
Legend

X denotes suitability for structure foundations according to the following.

Compacted Granular 'A' Pad: Abutments Only, Max. Allowable Load 3.5 tsf.
Spread Footings: Pier of Abutments Max. Allowable Load in Excess of 2.5 to 3.0 tsf,

Short End~Bearing Piles: Piers or Abutments Estimated Pile Tip Elev. 30-50' Below Ground Level
: Max. Allowable Load Per Pile

Long End~Bearing Piles: Piers of Abutments Estimated Pile Tip Elev. 80-140' Below Ground Level
Max. Allowable Load Per Pile

Friction Piles: Piers or Abutments 45' Long #14 Timber Piles @ Load 30 tons/pile
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10 WILDFIELD TILL: dark grey silty
clay loam, clay loam, silty clay or
clay till, Siff balls and stratified ma-
terial may be inciuded. Occasionally
canglomeratic,

Northern upper till: light grey silty
clay foam to clay til.

HALTON THLL: brown foam to silt
foam till.

Gravel: outwash gravel usually cov+
ered by several feel of sand.

Sand: deposited in meltwater chan-
nefls—often underlain by gravels.

lee contact stratified drift; sand,

gravel and (locally) silt. Structure

1 ] s often disturbed. Of kame, outwash

- A wN : ; & . g and collapse origin, 1s frequently
' S / : exposed atong river valleys.

[ i\ R \ A - X ; ] Northern lower tifl: light brown and
| iR ; ; % o S ; ; red sandy loarn to loam Hil.

Northern lower till : light brown very
gravelly sandy leam till.

Northern lower Wil Hght brown-grey
gravelly loam to sarfy foarn titt.
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7 i 3 . et - g £ 17 Modern alfuvium: silt, sand, gravel.

; ) N X ' 5 WAL 15 Peat, muck, marl.

; : ; e _ . PLEISTOCENE
| )~ ok 9% e o - WISCONSINAN

15 Qider alluvium: sands, silts and
gravels on elevaled terrace rem-
nants.

Alluvial gravels: usvally covered
with several feet of sand, :

Oeftaic and facustrine sands, some
siit and gravels.

, ) % i L B Lacustrine sift and clay, sorne sand':
f ) RS : . Y usually stratified or varved {deposits
. ; 5 . y B of glacial Lake Schomberg in the
;’ it F . ) i ) north).

; 5 g : ey 1ULACUSTRINE-WILDFIELD TiLL

5 . © g : e COMPLEX: stratified or non-strati-

3 ' fied silt loam, siity clay loarn or ¢fay

; ay contain grits, silt balls

or pebbles and may be interbedgded

with layers of till-like material. Car-

bonate concretions common. Oge

curs as thin discontinuous venger
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INTRODUCTION

: ~Geocon Ltd has been retained by James F. MacLaren and
Associates Limited under the terms of our proposal dated October 19th, 1959
and accepted October 22nd, 1959 to provide soll engineering services necessary
for the design of the proposed Clairville Dam and Reservoir on the West '
Branch of the Humber River. The purpose of Phase I of the site investigation,
the results of which are preéscuted in this preliminary report, was to assess,
in preliminary form, the relative suitability of the subsoil pattern at two
proposed sites for the dam and to present the basis for preliminary design
of the dam section.

SITE AND GEOLOGY

Roth of the sites under consideration in this report are located
approximately 3/4 miles southeast of the Village of Clairville, Ontario. One
site, designated as Site I, is located on the line of the proposed Canadian
National Railways Bypass. The alternative site, designated as Site II, is
located about 2, 000 feet downstrearm from Site I, and about 400 feef east of
where Indian Line crosses the West Branch of the Humber River. The slopes
forming the stream valley in this area rise to a height of approximately 40
to 50 feet above the elevation of the stream bed and at a generally moderate
angle. A plan of the two sites is shown on Drawing 56998-1 in the pocket at .
the rear of this report.

From available geological information and previous work in the
area, it is known that the ground surface in the area of the proposed dam is
generally formed of glacial moraine of the Wisconsin period.. The uppermost
material of this ground moraine is basal till. In local areas the till is over-
lain by a thin veneer of loose silts and sands deposited by geologically recent
stream action. Underlying the upper till, interglacial sands, gravels, and
stratified silts are occasionally encountered. These interglacial deposits and
earlier stages of Illinoian till extend to Ordovician shale and limestone bed-

rock at a depth of the order of 100 to 150 feet below general ground surface.

SUMMARIZED SOIT, CONDITIONS

The floor of the valley at Site I is covered by abour 6 to 10 feet
of compact to dense brown silt and sand followed by very dense grey silty
glacial till. The slopes of the valley are also composed of very dense glacial
till. Underlying the till at a depth of about 60 feet below stream level is soft,
interbedded shale and limestone bedrock. : '

At Site II the floor of the valley is underlain by about 8 feet of
compact silty sand and gravel followed by soft interbedded shale and limestone
bedrock. The slopes of the river valley are composed of very dense grey
silty till, followed by bedrock.

Groundwater level at the time of the investigation varied from
river level to about elevation 530 near the head of the valley slopes.

Detailed descriptions of the various strata encountered are ‘givén
in Appendix I, and stratigraphies at the two sites are shown on Drawing
S6998-1 in the pocket at the rear of the report.




DISCUSSION

General

It is understood that the principal functmn of the proposed earth
fill dam is for flood control in the Humber Valley with a secondary function
of providing a reservoir for recreational facilities. In the case of a dam at
Site I, it has been proposed that the dam also serve as a river crossing for
the proposed Canadian National Rallways Bypass. It is further understood
that the crest of the dam, about 50 to 60 feet width, would be at about
elevation 569, to provide a minimum freeboard of about 4 feet above maximum
pond level and that a mass concrete spillway structure about 200 feet in
length would be located in the central section of the dam,

| Site Suitability

Based on the results of the investigation, it is considered that
either of the sites under consideration would be suitable for the construction
of an earth fill dam of the type proposed. Either the very dense silty till
underlying Site I or the shale and limestone bedrock underlying Site II would
provide stable foundation strata for the central portion of the dam and
associated control structures. Detailed consideration of the seepage losses
through the foundations is beyond the scope of this report, but it is con-
sidered that, at either site, such losses would probably b@ minor. The
possibility ot piping failure through the foundations at either site would
necessitate further study, but it is considered at this time that this danger
is remote and that no cxtensive special foundation treatment, such as
concrete outoff walls or grouting would be required.

Available Borrow Material

The only borrow material mddlly available in the area which
would be suitable for the construction of an earth fill dam is the glacial till-
- which fc)rmw the slopes of the valley. _

Provided that strict engineering control is maintained over the
construction, as discussed below, it is considered that the silty till would
provide a satisfactory fill material for the construction of an earth fill dam.

A detailed borrow examination was not within the scope of Phase
I of the investigation, but.based on a general reconnaissance of exposed
slopes in the area, it is considered that sufficient material for the construc-
tion of the ciam could be obtained within 500 yards upstream of elther site.

, From the results of the reconnaissance survey, it is considered

that the character of the available borrow would be similar to the very dense
silty till encountered in boreholes 1 and 4. The grain size distribution would
therefore be approximately that shown on Figure I of Appendix II, indicating
that the median grain size of the material would be about 0.25 millimeters.
The liquid limit of the borrow would be of the order of 15 percent and the .
plasticity index would be less than 6.
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The compuction characteristics for the borrow would be similar

to those shown on Figure I of Appendix III; this compaction curve was obtained

from a composite sample of the till and is shown merely as an indication of
‘the probable nature of the material. From this figure it may be inferred that
in order to attain suitable cormpaction in the field, it would be necessary to
exercise strict control over water content during construction. Furthermore,
based on previous experience with the use of similur materials in dam con-
struction, it would be necessary to place the fill at or slightly below the
optimum water content it lifts of about 6 to 8 inches.

Dam Cross-Section

Based on the availability of the borrow material adjacent to the

~ site, it is recommended that a homogeneous earth section consisting of silt
- till be utilized for the dam. For the preliminary design, it is suggested that . -

an embankment slope of 3 horizontal to 1 vertical be employed for the up-
stream face and those portions of the downstream face subject to possible
submergence ‘during flood conditions. Portions of the downstream slope not
subject to submergence may be carried up at slopes of 24 to 1. A suggested
typical dam section for the purpose of preliminary design is shown on

Drawing S6998-2 in Appendix 1V; the details of this sketch are discussed below..

In order to keep the line of seepage through the dam well within the
downstream slope of the dam, it would probably be necessary to provide an
under drain extending from the toe to approximately 1/3 of the base width.
This under drain would be about 4 fcet thick, constructed of clean granular

- material designed to provide free drainage and to prevent entrance of fines

from the main dam section. Possible erosion of the toe could be prevented by

a rock fill toe drain about 5 feet high,

The upstream slope may be protected by a 1 to 2 feet thick gravel
blanket and about 2 feet of rip rap. The rip rap and gravel blanket should
probably extend about b0 feet upstream from the junction of the embankment
section with the valley slope. It is also suggested that the rip rap and gravel
blacket be included on downstream slopes subject to submergence. Down-
stream slopes above the level of possible submergence could be protected
by sodding. .

S At Site I the earth-fill dam section may be founded on the very
dense till. This would require stripping of the overlying silty sand, the
average thickness of which may be taken as b feet over the site for prelimi-
nary estimating. ' :

In the case of a dam at 3ite II, it is recommended that the
embankment section be founded directly on sound bedrock, which appears
to be at a reasonable depth across the stream valley. For preliminary
purposes, the average thickness of material to be stripped may be taken as
5 feet across the site; however, further definition of the soil stratigraphy
would be required for final design, Where the dam embankment rests directly
ion bedrock, it is recommended that a core trench approximately 5 feet deep
and 10 feet wide at the base be constructed in the rock, No serious
difficulties in stripping are anticipated at either site, and it is considered
that groundwater would be controlled easily by sumps. '
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At the extremities of a dam at either site where the dam meets the
till valley slopes, it is recommended that the till slopes be stripped of
weathered material across the width of the dam. This would probably require

stripping for a horizontal distance of 10 L0°20 feet at each cnd,

Foundations - Control Structures

The mass concrete spillway scction may be founded on a concrete
mat resting directly on either the till or in sound bedrock, depending on the
site. At Site I, it is recommended Lhat the base of the mat be locuted about
5 feet below the gerncral base level of the earth-fill dam section which would
be at about elevation 515. It is further considered that bearing pressures of
up to 3.0 tons per square foot may be used for the preliminary design of the
spillway structure. Under sustained contact pressure of 3 tons per square
foot, it is anticipated that no significant settlement would occur.

, With regard to outlet conduits, it is recommended that these be
located within the abutments or piers of the spillway structure in order to
eliminate the possibility of differential compaction and hence possible crack-
ing of the earth fill sections.

PHASE II INVESTIGATION

When the final sitc has been selected and a preliminary design of
the dam has been adopted, a detalled site and borrow investigation should be
carried out to obtaln the detailed information required for the final design
of the dam and to ensure that no unusual site conditions exist in local areas.

Based on the results discussed in this report, it is considered that the scope

of the detalled investigation should include the following:

Site Investiqati'on

(1) Approximately b detailed exploratory borings in BX size would be required
along the centre line spaced in order to supplement and extend the in-
formation obtained in the boreholes of the preliminary phase. These

- boreholes would be taken to bedrock, and soil samples would be taken at
vertical intervals not exceeding b feet. Falling head permeability tests
would also be carried out at frequent intervals in each borehcle, and.
where rock is encountered near ground surface pressure pumping tests
would be carried out in the rock. : S

(2) Approximately 8 short power auger holes would be required within the
area of the dam site and spaced to supplement the detailed boreholes in

order to define in detall the amount of stripping of previous recent deposits.

(3) Laboratory tests would be carried out on samples obtained in the bore-
holes, as required, in order to define the strength, compressibility, and
permeability of the foundation strata.. ' _

Borrow Investigation

(1) Approzimately 12 power auger holes would be required to define a suitable
borrow area. Tt is considered that these would be generally less than 30
feet in depth, and representative samples would be taken at frequent
intervals for identification and laboratory detérmination of engineering
properties. :

s e



(2) The power auger holes would be supplemented by 3 to 5 test pits dug with
a backhoe to enable detailed examination of any stratification in the borrow
area and to obtain bulk samples for laboratory testing. _ '

(3) Laboratory testing would be carried out to define the characteristics of
the borrow material, its compaction properties, and its strength and
permeability properties when compacted. .

Engineering Analyses

Analyses would be carried out, as required, to determine the
- extent of seepage losses through and under the dam, and to determine the
most economical, stable dam cross-section possible under the existing
conditions and with the available borrow materisl. :

CONCLUSIONS AND RECOMMENDATIONS

1. The central portion of Site I on the line of the proposed Canadian
National Railways Bypass was found to be underlain by about 1 foot of topsoil,
followed by an average of about b feet of compact to dense silty sand, and
then very dense silt till. Shale and limestone bedrock is at a depth of about
60 feet below stream level. The central portion of Site II is underlain by
less than 10 feet of silty sand and gravel followed by bedrock. At both
locations, the stream valley slopes are composed of very dense silty till.

2. It is concluded that either site would be suitable for the proposed
dam, and that major stability or seepage problems would be unlikely.

3. It is considered that the deposits of silty till located within 500
yards of either site would be suitable for the construction of an earth fill
dam as discussed in the report. v

4. Based on the general properties of the available borrow material,
it is recommended that the proposed dam be a homogeneous earth fill section,

and pertinent preliminary design considerations for such a section are -
discussed in the report, :

, 5. Recommendations are also given in the report for the preliminary
foundation design of control structures for the proposed dam. .

- 6. Detailed recommendations for the detailed site and borrow investi-
gation which will be reguired to provide the data for final design of the dam
are given in the report. ,

PERSONNEL,

The field work was carried out by Mr. J. N. Beckett under the
supervision of Mr. J. L. Seychuk and Mr. A. A. Gass. The report was
written by Mr. A. A. Gass and reviewed by Mr. V. Milligan.

A. A. Gass, P. Eng.
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PROCEDURE

The field work was commenced on October 28th, 1959 and com-
pl@tcd on November 24th 1959, Four boreholes were put down, numbers 1 and
2 at Site I and numbers 3 and 4 at Site II, to a maximum depth of 67 feet using
a standard skid-mounted machine (Jmllmq In-situ falling head permeability
tests were carried out in the cased borings at b {oot intervals of depth. Bed-
rock, where encountered was core drilled in AXT size. The location of the
borings is shown on Drawing S6998~1, contained in a pocket at the rear of
this report. The soil stratigraphy mfm red from these borings and borings
put down by others is also shown on this drawing. Detailed logs of the boring
put down are given on the Office Reports on Soil Exploration in this Appendix.

The soil testing was carried out in the, Toronto Soils Laboratory of
Geocon Ltd and the results are plotted on the Figures in Appendices II and III.
The results of the in-situ field falling head permeability tests are plotted on
the Office Reports on Soil Exploration.

. Elevations given in this report were $upplied by James F.
MacLaren Associates and are referred to the Toronto Township datun.

SOIL CONDITIONS

The main soil Strata encountered by the borings are as follows:
Topsoil

Site I and Site II are generally covered by about 1 foot of brown
mandy topsoil.

Silty Sand and Gravel

Underlying the topsoil in the central portion of the river valley at
Site I is a stratum of brown silty sand. The thickness of the stratum,
which was encountered in borehole 2, is about 4 feet. Based on boring
information supplied by others, the stratum has a maximum thickness
of 7 feet. At Site II a similar stratum having a thickness of about 8 feet
was encountered in borehole 3. In addition to the silt and sand as at
Site I, the stratum contains an appreciable proportion of gravel.
: Geologlc:ally, it iz considreed that these strata are recent flood plain
deposits.

From boring resistance cmd the result of a standard pe,netra,tmn
test which gave an "N" value of 17 blows per foot, it is estimated that
the ‘stratum is compact to dense at Site I and loose to compact at Site IL.

~ Silty Till

_ Underlying the recent flood plain deposits at Site I and the topsoll
on the river valley slopes at both sites in a stratum of glacial silty till.
The stratum generally consists of well graded gravel to silt sizes as
shown in Figures 1 and 2 of Appendix II. In about the upper 20 fect in
borehole 2, the stmtum consists predominantly of clayey silt as shown

. by the grain size distribution curve for sample 4 in Figure 2, Appendm II.
The individual particles of the till are generally subangular in shape.
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The coeff1c1er1t of permeability computed from the in-situ field
falling head permeability tests varied from a value mglcatmg a practically
impermeable material to a maximum value of 5 x 1079 centimeters per
second, but generally less than 1 x 10-3 centimeters per second. Based
on these results the permeability of the stratum is generally low, with
the occasional higher values indicating local pockets of coarser and mpre
pervious material within the till.

Standard pem\tratlon or "N" values obtained within the stratum
- were generally in excess of 100 blows per foot, confirming that the till
is of very dense relative densLty

Shale and Limestone Bedrock .

Bedrock underlies the silty sand and gravel at Site II and the very
dense till at both sites. The rock was cored in AXT size for b feet in
boreholes 1. and 4 and for 10 feet in borehole 3, and was found to conmst
of soft grey shale with bands of limestone up to about 6 inches in o
thickness. The shale is genemlly vertically fissured and the top 1 to
2 feet of the bedrock is weathered. ,

Bedrock was encountered at about elevation 468 in borehole 1,

elevation 516 in barehole 3 and elevation b03 in borehole 4.
WATER CONDITIONS

Groundwater level at the time of the investigation varied from
rwer:clevel in the valley to about elevation 530 along the slopes of the Valley
at both sites
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VTNISTRY OF THANSPORWQN AND COMMUNICATIONS, ONTA‘,

Copy for the information of

C Mz

Planning and Degign Section,
Central Reglon,

Mr. H.A, Aron, Head,
Property Section,
Central Region,

1978-10-27

Highway 407, Town of Vaughan between
Kipling Avenue and Islington

Ag discussed with you on the telephone, I had a call from a
property owner by the name of Mr., Ken McKay, who was somewhat
upset that the Ministry staff had entered upon his property, cutting a
fence and not replacing it. He alleged that it was a party from the
Solls Office that came in with equipment to carry out boring work and
was under the supervision of Mr, Malcolm Maclean, who works
under Mr, Cam Mirza from Head Office. The entry was alleged to
be from the old Kipling Road allowance through lands owned by the
Metropolitan Conservation Authority and then cut the fence into his
property to carry out the work, This property lies between Kipling
and the CPR west of the Humber River, He has requested that the
fence be repaired immediately.

Would you please look into this matter and arrange to either
compensgate or have the fence repaired,

For your information, the Highway 407 work in this area is
tentatively programmed for 1981 and lands will be required from
Mr. McKay for the construction of Highway 407. It is likely that we
will have considerable difficulty in gettling with this particular land
owner as I have known him for some years, Both the CNR and the
Conservation Authority had a really difficult time in settling their

-takings,
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' The Regional
Municip T

OFFICE OF THE COMMISSIONER OF ENGINEERING Box 296, Newmarket, Ontario L3Y 4X1
Telephone: (416) 895-2303

B95-2304 - 884-1611 « 364-8731

October 5, 1978

Ministry of Transportation
and Communications

Soil Mechanics Section

Engineering Materials Office

Room 315, Central Building

1201 Wilson Avenue

Downsview, Ontario

M3M 1J8

Attention: Mr. M. MacLean
Project Engineer

Re: Proposed Subsurface Investigation
Highway No. 407 Crossing Regional Roads
File: 13.04.11

Dear Sir:

We acknowledge receipt of your letter dated October
2, 1978 requesting permission to locate boreholes on the
Regional Road allowance at the proposed crossing of Highway
No. 407 and Jane Street, Weston Road, Pine Valley Drive and
Islington Avenue.

Permission is hereby granted to carry out the work
subject to the following conditions.

1. The Ministry agrees to indemnify and save harmless the
Regional Municipality of York from any claims arising
out of the work as outlined.

2., The Ministry shall obtain all utility stake-outs as
required.

3. Any area disturbed within the road allowances will be
restored upon the completion of the work.

Yours truly,

Vimah e
W. E ando,"P. Eng.

Operations Engineer




Soil Mechanics Section o
Engineering Materials Office
Room 315, Central Building

1201 wWilson Avenus

Downswview, Ontario

M3 1J8

mal: (416) 248-3282
October 2, 1978

My, W. Bando

Operations Engineer

Regional Municipality of York
Box 296

Newmarket, Ontario

- L3Y 4X1

Dear Sir:

In response to our telephone conversation of October 2, 1978,

we are hereby informing vou of our intentions and request =
permission to carry out the reguired subsurface investigation.

Our work is in connection with the proposed Hwy. 4Q7'mxaaaiﬁgmf’
Jane Street, Weston Road, Pine Valley Drive and Islington :

| Avenue (please find attached sketch of subject areas). whmnﬂ“ff”f”’w

fieldwork consists of augering and sampling (6" diameter hole)
through the overburden to a competent bearing stratum. Upon
completion of each boring the borehole will be backfilled. . .. . '
At this stage in the design only one borehole is contemplated -
at each of the aforementioned locations. : “

Under our present schedule for fieldwork we intend to commence
work in this area sometime within the last week in October.

The Ministry agrees to save the Region harmless from any
claims arising out of the work as outlined above.

1f you have any questions concerning the above please contact
us. Thank vou for yvour cooperation in this matter. o

Yours truly,

M. Macl.ean \
Project Engineer

MM/gs
Attach.
bee: FilesJ
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Soil Mechanics Section o
Engineering Materials Office
Room 315, Central Building
1201 wWilson Avenue

Downéview, Ontario

M3M  1J8

Tel: (416) 248-3282
September 29, 19278

My. BAbrams

Pepartment ¢f Roads and Traffic
Municipality of Metro Toronto
30¢h Floor, Simpson Tower

401 Bay Street

Toronto, Ontario

MSH 2Y4

Dear Sirxy

In response to our telephone conversation of September
29, 1978, we are hereby informing you of our in-
tentions and request permission to carry out the
reguired subsurface investigation.

Our work is in connection with the proposed Hwy. 427
crossing Albion Road (attached please find a sketeh | L
of subject area). The fieldwork would be performed
off the highway so as not to interfere with traffic . o
and would consist of augering and sampling one hole =
through the overburden to establish a competent bearing =
stratum for the proposed structures. Under our S
present schedule for fieldwork we intend to commence
work in this area in mid October. The duration of

our work in this area is not expected to exceed two

days. , ' K

The equipment used will be rented from a private scil
sampling firm operating within the Toronto area and
will be directly supervised by our office. Upon com-
pletion of each boring the auger hole will be o
backfilled. ' :

Your cooperation in this matter is appreciated. Thank
you for vour trouble. '

Yours truly,

M., MacLean
Project Engineer

MM/ g8




ROSSE L. CLARK
B.A. 5C_, P. ENG.
COMMISSIONER OF WORKS

ADDRESS ALL
CORRESPONDENCE
TO THE COMMISSIONER

Att'n. Mr. G.A. Kelly
TELEPHONE : 7@7_8286

TELEX. 06 23

THE MUNICIPALITY OF METROPOLITAN TORONTO

DEFARTMENT OF WORKS
PHOENIX ROUSE
439 UNIVERSITY AVE.. TORONTO
MBG 1Y8

September 20, 1978

Ministry of Transportation
and Communications

Scil Mechanics Section

Engineering Materials Office

Room 315, Central Building

1201 wWilson Avenue

Downsview, Ontario

M3M 108

Attention: Mr. M. MacLean
Project Engineer

THACKERAY LANDFILL SITE
OUR FILE NO. 1621.00

We acknowledge receipt of your letter dated September 1l4th,
and your request to carry out scil borings on the above mentioned
landfill site.

We have no objection to the proposal contained in your letter,
providing the Ministry saves the Metropolitan Corporation
harmless from any claims which may arise out cf the work being
done and, further, agrees to restore any damaged areas to
their former condition.

Before proceeding with the work, please contact our Mr. Don
Duncliffe (telephone 839-~9876) who will arrange for your entry
onto and through the site.

I. McKerracher, P.Eng.,
Director - Refuse Disposal Division

GAK :bs 33982

PLEASE
QUOTE OUR
FILE No,
iN REPLY



 approval for a subsurface investigation to be carri

Soil Mechanics Section
Tngineering Materials Office
Room 315, Central Building
1201 Wilson Avenus
Downsview, Ontario

M3M 178

Pel: (416) 248~3282
Saptember 14, 1378

Mr. G.A. Kelly

Assistant Director

Refuse Disposal

HWork Department of Metro Toronto
439 University Avenue

- Poronto, Ontario

Dear Mr, FKellys

In raesponse to our conversation of September 14, 1978, we

are hereby informing vou of our intentions and request N
i : ied out in

the vicinity of the ThacksraylLand Fill Site. o

Our work is in connection with the proposed Hwy. 407 lmaat&ﬁf,ﬁw7"
‘0 the north of the ThackerayLand Fill Site (attached please =

find a sketch of subject area and approximate locations of

our work aresas), The fieldwork consists of augering and =
sampling (6* diameter hole) throuch the overburden to a gcom~

| petent bearing stratum. At this time we are in the feasibility’
- stage of design and hense only one borehole is contemplated

at each of the locations marked. Under our present schedule =

. for fieldwork we intend to commence work in this area aﬂmahimajﬂ;” :

‘within the first week in October. The duration of our work
~ here is not expected to be more than three 10 hour days.

The equipment used will be rented from a private soil sampling.
firm operating within the Toronto area and will be directly . =
supervised by our office. Upon completion of each boring '
the borehole will be backfilled. However, subsidence may
‘occur in the future and it is suggested the boreholes be
rechecked to ensure hazards do not exist.

We would réqu&ra permission to enter the Thackeray Land yill  [ffh
' 8ite to put one boring down south of the C.N.R. tracks

cont'deseeenss
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{ags shown on attached plan). Purthey, we would reguire per-
mission to gain access to the property to the north of the
C.N,R, through the Thackeray Land ¥ill SBite,

Your cooperation in this matter is appreciated, Thank you
for your trouble. '

M. MacLean
- Project Engineer

MM/gs
Attach,

gy Pilesd



Soil Mechanics Section ,
Engineering Materials Office
“Room 315, Central Building.
1201 Wilson Avenue .
Downsview, Ontario '
S M3M 108

Tal: (416) 248-3282
September 14, 1978

Metropolitan Toronto and Region
Conservation Authority

5 Shoreham Drive

Downsview, Ontario

M3N 154

Attn: Mr., J. Agnew
Deayr Sir:

Farther to our telephone conversation of September 14,
1978, please find attached two plans showing the pro~
posad boreholes located within the Claireville ,
Conservation Area and within the Conservation
Authority's property to the north of the Thackeray Land
Fill site. '

At this time we are in the feasibility stage of ﬁ@mign
and hende only one borehole is contemplated at each .
of the locations marked, : ’

Under our present schedule for fieldwork we will be o
performing the work sometime within the first week in
Oetober. As requested we will contact your field
personnel at the Claireville Conservation Area giving
a 24 hour notice of our intention to work there.

The equipment used will be rented from a private soil
‘sampling firm operating within the Toronto area and
will be directly supervised by our office. Upon

completion of each boring the borehole will be bamkwf,Vijﬁff”"
filled. However, subsidence may occur in the future =~

and it is suggested that the boreholes be rechecked to
angure hamrm'& not exist.

C«'ﬁmﬁ'ﬁ.. - é’n
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If vou reguire any further information or have any
further requests please contact our ofiice.

Thank vou for your trouble.

Yours vervy truly,

M, MaclLean
Project Engineer

MM/ a8
dw: ﬁilag*/

Attaah}




s Ministry of . .

Transportation and

Communications

Ontario Memorandum

To: Mr. M. Devata, From: G.C.E. Burkhardt,
Supervising Engineer, Structural Section,
Soils Mechanics Section, Central Region.
Central Building, Downsview. Date

Attention: : e {7} e

Mr. M, MaclLean 1978-09-11
Qur File Ref. In Reply to

Subject:

RE: Feasibility Study,
Hwy. 407 - RAirport Rd. to Jane St. (incl. Hwy. 400),
W.P., 88~78~00, Hwy. 427 ~ Finch Ave. to Hwy. 407 -
W.P. 49-71-00, District 6, Toronto

Further to our meeting of 1978-09-08, two sets of plans
and profiles for the proposed section of Highway 407
from Airport Road to Jane Street, and the section of
Highway 427 north of Finch Avenue were submitted to

Mr. MacLean of your office today.

The following is a description of some of the areas shown
on the plans. It is not known whether any soils information
is available for the existing structures at areas A5 and A23:

A5 -~ This area is circled for two separate structures,
plus probable widening of the existing structure.
The site number of the existing municipal bridge
on Steeles Avenue (built 1963) is 24-160.

215 -~ The Thackeray Land fill site is located in the
southeast quadrant of this area. The C.N.R.
tracks would be detoured during construction,
and it would be helpful if some recommendations
could be provided on the detour location.

A23 - The existing structure (Site 37-125) was built
in 1950, and will be replaced.

A25 - The existing structure (Site 37-269) was built
in 1961, Soils information is available in report
Ba 1000, and new structures will be built for the
ramps. :

A26 -~ No plan or profile is available for the proposed
structure at Langstaff Road (approximately 1% miles
north of Highway 7). Langstaff Road will go over
Highway 400, and information on a preliminary
profile will be available shortly.

A foundation investigation report W.0, 70~11099 is available

for a proposed sewer in the northwest quadrant of the proposed
Highway 400/407 interchange.

’ﬁ‘ﬂﬂz
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As agreed, please provide your preliminary recommendations
for the proposed structures, indicating the feasibility of
the proposed schemes. Preliminary recommendations are
expected by 1979-11-01, and the final report by 1979-12-01.

Please contact this office if any further information is
required.

KP:qgi K. ﬁilgrim,
Senior Structural Engineer,
for:
G.C.E. Burkhardt,
Head, Structural Section.

¢.¢. L. Dutchak
G. Norman
R.D. Gunter
P. MacLeod -~ Giffels



‘CADER ALLUVIUM, SANDS SILTS & GRAVELS DN ELEVATED TERRACE REMNANTS_
EES MODERN ALLUVIUM SILT SAND & GRAVEL: Erm

-1 DELTAIC & LACUSTRINE SAND SOME SUT & GRAVEL

i

SN HALTON TILL BROWN.LOAM TO SILT

3 LACUSTRINE WILD FIELD TILL COMPLEX:STRATIFIED OR NON-STRATIFIED
SILT LOAM SILTY CLAY LOAM OR CLAYDEROSITS
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51 OLBFR ALLUVILM SANDS SIITS & GRAVELS ON ELEVATED TERRACE REMNANTS
S22 ODERN ALLUYIUM SILT SAND & GRAVEL
[ DELTAIC & LACUSTRINE SAND SOME SILT & GRAVEL

L} LAGUSTRINE WILD FIELD TILL COMPLEX : STRATIFIED CR MON-STRATIFIED
SILT LOAM SILTY CLAY L0 OR CLAY BEPOSITS
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