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FOUNDATION INVESTIGATION REPORT
for
Hwy. 401 - Steeles Avenue Underpass
Bridge Replacement
W.P. 133-86~01, Site 10-68
District 6, Toronto

INTRODUCTION

This report summarizes the information obtained from a foundation investigation
carried out at the above mentioned site during the period of June 21 to June 24,
1088.

Two boreholes (Boreholes 1 and 3) were drilled and sampled in July of 1957 as
part of the foundation investigation prior to the construction of the original
Hwy. 401 structure. These boreholes were advanced using a standard skid mounted
drill rig with dynamic cone penetration tests. In addition, two separate
dynamic cone penetration tests were carried out (Boreholes 2 and 4)., All of the
boreholes extended to a maximum depth of 9.5 metres below the ground surface.
The results obtained from these boreholes (Boreholes 1 and 3) are utilized in

this report.

During the June of 1988, five additional boreholes (Boreholes 5 to 9) were
advanced and sampled as part of this project by means of hollow and solid stem
augers. These boreholes extended down to depths between 6.6 metres and 17.2

metres below the ground surface.

SITE DESCRIPTION

The site is located approximafely 3 km northeast of the intersection of Hwy. 401
and Hwy. 25 in the Town of Milton, Regional Municipality of Halton, The
existing bridge is a 2 lane, 4 span structure with earth embankments
approximately 6.0 metres in height, which was built in 1958, The topography of

the area is level to gently undulating with the land in the immediate vicinity

being used for industrial and farming purposes.
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Physiographically, the site is located in the "Peel Plain" region which is
characterized by a modified veneer of clay underlain by glacial till containing
large amount of paleozoic shale. Underlying the glacial deposit are the red

Queenston shale from which the till's reddish colour is derived.

SUBSURFACE CONDITIONS

The subsoil conditions encountered across the site were generally uniform
consisting primarily of two distinet deposits. The upper layer consists of a
clayey silt till. Underlying this stratum 1is a hon-cohesive glacial till
deposit which can be described as sandy silt to silty sand trace of clay and

gravel. These deposits are of glacial origin.

The embankment of the existing structure are composed by approximately 6.4 to

7.5 metres of c¢layey gilt £ill materials.

More detailed description of the two distinct subsoil deposits and embankment

£ill material will be presented.

Clayey Silt to Silt (Glacial Till)

Underlying the site and explored to depths ranging from the original ground
surface to depths batweeﬂ 4.2 and 9.6 metres, is a cohesive glacial till deposit
congisting of clayey silt to silt, some sand, trace of gravel with occasional
weathered shale partings. The material changes in colour from reddish grey to

‘reddish brown at approximately elevation of 210 metres.

The results from laboratory tests performed on this material are summarzied as

follows:
Properties Range (%
Moisture Content (w) 6.5-13.5
Liquid Limit (wy) 17.5-27.0
Plastic Limit (wp) 12,017

Plasticity Index (Ip) 4-11.0
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The Atterberg Limit Test results are illustrated on the plasticity chart (Figure
1). From the chart it is evident that the layer can be classified as an

inorganic clayey silt to silt with low plasticity (CL or CL-ML).

Grain size distribution tests were carried out on these materials. Figure 2 in

Appendix shows the result in envelope form.

Standard Penetration Test 'N' wvalues between 17 and over 100 blows/0.3 m

indicated that the s0il can be interpreted as being very stiff to hard.

Sandy Silt to Silty Sand (Glacial Till)

Silty sand to sandy silt till was encountered below the clayey silt till layer.

All samples recovered from the investigation has a reddish brown to red colours.

Grain size distribution analysis indicates that the soil varies between a silty
sand and sandy silt. Trace of clay and gravel are also present. This layer is
basically non-plastic, The Atterberg Limit Test results are shown on the
plasticity chart (see Figure 3). From the chart it is evident that the layer
can be classified as sandy silt to gilty sand (ML). Gradation limits for these

particular soils are present in an envelope form in Figure 4.

In this stratum, the 'N' wvalues ranged from 73 to over 100 blews/0.3 m

indicating a state of compaction described as very dense.

Embankment Fill Material

The soil used in the embankment fills consists of a reddish grey clayey silt
with some sand and trace of gravel. Through visual observation, it is apparent
that the embankment fill material is similar to the layer of clayey silt to silt
immediately below the existing ground surface. It is therefore likely that the
£ill material came from the immediate vicinity. Standard Penetration Test 'N'
values between 9 and 17 indicate that the £ill material is in a stiff to very
Stiff state. These fill materials extend from the existing approach surface to
depths between 6.4 metres on north abutment (BH #5) and 7.5 metres on south
abutment (BH #8).
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Bedrock was not encountered in any of the boreholes,

GROUNDWATER CONDITIONS

The groundwater level across the site, during the period of investigations, was
observed by taking readings in the open boreholes. The observations indicate
that the water level in the open boreholes was found to be between elevation
206.9 and 209.0 metres, which corresponds to depths of from 2.5 to 8.4 metres

below existing ground surface.

MISCELLANEOUS

The fieldwork for this investigation was carried out during the period of
88~06~21 to 88-06-24 under the supervision of Ken Zasitko (Technician). The

equipment was owned and operated by Malones Soil Samples Toronto.

This report was written by T.C. Kim, Foundation Engineer and reviewed by M,

Devata, Chief Foundation Engineer (East).

| “ﬁ%ﬁ%«ﬂ/&’;“

Tae C. Kim, P.Eng.

Foundation Engineer

Murty Devata, P.Eng.
Cheif Foundation Engineer
(East)
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and Gravel -
ol 5 1 88 (176 - 22.2
{Glacial Till) al,
Ri I 202
Very Dense ¢l
201.2 Lf e [ ss [182 : o 21.0
9.4 End of Borshole
i
3 5. Numbers rafer t %
*7, x7  Trumber ° 15 45 {%) STRAIN AT FAILURE
Sansitivity 10
H vy
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RECORD OF BOREHOLE No 3

FORMERLY
WP 40-57

) METRIC

WP 133-86-01 LOCATION Co-ords. N 4 821 885.0; E 274 345.6 ORIGINATED 8Y V.K.
DIST & HWY 401 BOREHOLE TYPE Washboring, BX-Casing & Cone Test COMPILED BY AL/JP
DATUM Gepdetic DATE 1957 07 17 CHEEKED BY _ICK
w {DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & Z [RESISTANCE pLOY NATURAL b
=5 PLASTIC  poarpge boun] o L REMARKS
1 b Limir CORTENY  UIMIT -1
e w |29 ¥ 200 40 60 &0 100 z=z &
9 35 ‘g mm P 1 . ! ‘» i Wp W W, ;;g
ELEV BESCRIPHION Ll W| =238 © |SHEAR STRENGTH kfo [ S GRAIN S1ZE
BEFTH S |ZE1 2| S| 38! % |ounconmned s+ FiEWD vane water content om| 7 DISTRIBUTION
3K 5 | Y| & |eQuCK TRIAKAL  x LAB vaNE (% %)
1210.2 Ground Level & - o o 20 30 kN/n*lGR SA $I CL
0.0 it 210
. #*
Clayey Silt to Silt : : \
Some Sand JUTTss (51 ~— 0 b 19.0
Trace of Gravel //- 208 s
(Glacial Till) RiI% ‘\\
Hard ¥ 2 [o 38 TS
A $5 |76 b 20.2
Reddish Brown A </
41 208 o
B B |
S AL ERECIEES o — 20.3
204, 7 %
5.5 Sandy Silt to ol
203.81 silty Sand 4% ol T EE T Iss 204 o 19.6
5.4 End of Borehole
* Water Level not
Established
** Trace of Clay
and Gravel
(Glacial Til1)
Very Dense
3 5. Numbers refer to 20
+7, x¥  Number 1545 (%) STRAIN AT FAILURE
Sangitivity 10
" i

R

r'r'
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RECORD OF BOREHOLE No 5 METRIC

w P 133-86+01 LOCATION Co-vrde. N & 821 938.8; E 274 373.1 CRIGINATED 8Y _KZ .
DIST 6 HWY 401 BOREHOLE TYPE Hollow Stem Auger & Cone Test COMPBILED BY K2
DATUM Geodetic DATE 88 06 22 - 23 CHECKED BY . ICK ...
DYMAMIC CONE PENETRATIO
SOIL PROFILE sampLes | & 2 LN Ohler R NaTuRAal e
=% g X TLASTIC waisTuRe Laun =5 REMARKS
b " 130 @ 20 40 60 80 100 T conrent WMT Y
Q| b =1 = R oD v W Wp w w, | Sw &
ELEV ESCRIPT T8 wl 2|28 & [SHEAR STRENGTH kPg R 2 | GRAIN SIZE
SEETH DESCRIPTION SEL 2| S 138 5 |ounconmmin o« riewo vane WATER CONTENT (%] 7 DISTRIBUTION
g z 5 | &Y B [e QUICK TRIAXIAL X LAB VANE (%) (%)
bie 7 Ground Level 7 « * 10 20 30 GR SA I CL
0.0
Clavey Silt to Sile 21
Some Sand
Trace Gravel
1
(Fill) 28 2 .
FA
Stiff to Very Stiff 2
2 | 88 9
3 [ ss |11 212 Nw\\
210.3 Redish Grey 4 | 88 | 17
6.4 Redish Brown) 210 130/28km
5 1 88 19
Clayey $ilt to 3ilt L
Some Sand 8,132 B
T £ ;
Oue r;::dOSeg:l:vel 53,140 208} — 4 1% 54 23
Oce. Shale Fragments 85 | 38
{Glacial Till)
Very Stiff to Hard 206
385 27
5.0 Redish Brown
1.7 d
Re 55 11048 15cm
Sandy Silt to 204
S§ilty Sand
Some/Trace Clay
Trace Cravel 55 [130/]Z3em Db 2 27 59 12
Oce. Shale Fragmenta 202
{Glacial Till)
zo1.1 | Very Dense $$ 1 126] 23cm
15.6 End of Borehole
NOTE: Water Lewvel
messured on
1988 6 24
0
+3, x5 Numbers refer 16 15 5 (o) STRAIN AT FALURE
Swnsitivity 10
! Ty o
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RECORD OF BOREHOLE No 6

METRIC

w P 133-86-01 LOCATION Co-ords. N & B21 930.5; £ 274 339.8 SRIGINATED BY K2
Dist b mwy_ 401 BOREHOLE TYPE S¢lid Stem Auger & Cone Test COMPILED BY __ K
OATUM Gepdetric BATE B8 06 21 CHELCKED 8Y TCK
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES ?:f“” :(: RESISTANCE PLOT PLASTIC eiamot  Luib w;
€3 % LMt \?é’ﬁyg’m amir | REMARKS
e w | 2@ ¥ I 40 60 80 0D Z= 2
Q= 81721 2 X A . Wp W w | 54
ELEV Sl w ! 2|25| & [sHEAR STRENGTH kP M S— Z | GRAIN SIZE
DEPTH DESCRIPTION 1B 2| $ |38 g |ounconrneo e mmovanel o oLy (PISTRIBUTION
g1z 5 | &Y T |e cuick TRIAKAL  x LAB vANE wi ¢ (%) (%)
210.8 Ground Level & ; s 10 20 30 GR SA 51 CL
0.0 Clayey Silt
210.0 (w,{],l), Brown Q 21
0.8 Redish Brown /aF] 1 | 58 | 25 N
0/ \\
Clayey Silt to $ilt @] 2188 | 30 ‘\.._____H Ot 3 18 63 16
Some Sand .M X P
Trace Gravel ! 3.88 42 T 208} \\
Oce. Silt Seams s
{Glaeial Ti11) | |88 105
Hard " A
a8
w5l 88 | 127 204 e 9 27 48 16
205.2 Redigh Brown {4
2.6 Sandy 8ilt to Browt: WY
204,/ Silty Sand {46 Tss 170 o 010 80 10
6.8 gnd of Borehole
* Trace Clay and
Gravel
(Glacial Til))
Very Dense
BOTE: Water Level
measured
1988 06 22
20
3, x5 ; Numbers refer 10 15 5. 5 (w) STRAIN AT FAILURE
Sansitivity 0
! i N

R ]
e
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RECORD OF BOREHOLE No 7 METRIC
WP 1338601 LOCATION Co-ords. N & B21 899.7; E 274 340.8 DRIGINATED BY _KZ
DIst & HWY 401 BOREHOLE TYPE Solid Stem Auger & Cone Test COMPILED  BY KZ
DATUM Geodetic DATE 88 06 22 CHECKED 8Y .. TCK
SOIL PROFILE SAMPLES | & w JDYNAMIC CONE PENETRATION
E“ﬁ & |rEsisTANCE FlOT PASTIC  Noriras Louo .A.E REMARKS
o ku"'l: LimiY CONTENT (1T =10
- w | 20 20 40 60 80 100 & =
9 o b ot > ] J L f 1 Wp W Wy oW &
ELEV et Flwl w2 85| & [smear sTRENGTH W PP F | GRAIN SIZE
DEPTH DESCRIPTION - % 1 £ 3861 g€ o unconane + FIELD VANE| o contentiml 7 D'STR'EUTJON
§ z 5 | gV D | ® QUICK TRIAXIAL % LAB VANE * (%)
f211.3 Ground Level @ £ i ) 10 20 30 GR SA SI CL
0.0 Clayey Silt %’”{'"d
(Fill)
209.9 Brown L3813 210
1.4 Redish Brown [ I"t=T L P - 12 16 53 19
£ i \“
Clayey silt to silt W[5 55 1 37 Rl
Some Sand A I ——
~ Trace Gravel A4 4 188 39 208
Oce, 5ilt and Sand 4
Beams .
(Glacial Till) # "'!"'
. 5185 | 54
Very Stiff to Hard 1] | 206
/'ﬂ
3 6 [ ss | 65 o] 5 29 58 8
2042 i
7.T R 204
Sandy Silt to !
$ilty Sand Ml 1L 858 |16
Trace Clay and A
Gravel . N
(Glaecial Till) Mids | ss | 107 202 &t 1 1972 8
Very Dense A i
d9
f200.2 4o 1ss |7
11.1| End of Borehole
NOTE:
Water Level measured
during Boring Operation
3 5. Numbers refer t »
+7, x7 ; Numbars reter to 15 G 5 {%) STRAIN AT FAILURE
Sentitivity 0
r

v
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RECORD OF BOREHOLE No 8 METRIC
WP 133-86-01 LOCATION Corords. N 4 821 864.5; £ 274 337.7 CRIGINATED BY __KE
DisT 6 HW'Y 401 BOREMOLE TYPE Hollow Stem Auger & GCone Test COMPILED BY ¥4
BATUM __ Geodetic DATE 88 06 23 ~ 24 CHECKED BY __TCK
SOIL PROFILE SAMPLES | & | w [DYNAMIC CONE PENETRATION Natual e
EE Z 518 E MO PLASTIC  moiirore  LIQUD ‘_é REMARKS
e - 30| @ 20 4p 86 a0 igp MM conTenr vt S
9 o W ok z A A L b . Wgp W W, oY &
ELEV SEscRIPT TS w | 2198 | § [sHEAR STRENGTH kPo S 3 | crain size
DEFTH ION NS I - 8523 g |0 UNCONFINED v FIELD VANE| oo e Y DISTRIBUTION
é Z L [ &Y & |®QuCK TRIAXIAL  x 1AB VANE WATER CONTENT (%) (%)
216.9 Ground Level 5 : s 1020 30 GR SA 51 CL
0.0
Clayey Silt te Silt 218
Some Sand
Trace Gravel
(FI1D) 214
1185 | 15
Stiff
212 \\\\
e
2. [ss [ 11 L
210 [,
209,64 | Redish Grey 3 158 | 10
7.5 | Redish i vl 57.5%, :
edish Brown  BVALa Tss (15 L o 0 745 48
Wrifs Tss a2 | 7
Clayey Silt to Silt » 208
Trace of Sand M6 [ ss |51
and Gravel i
Oce. Silt Seams /n",
(Glaeial Till) y 206
Stiff to Hard i 1.l88 63
205 .2
11.7 RN
Sandy Silt to Li1ls [ss | 75 O 11 34 49 6
Silty Sand NE 204
Trace Clay and
Gravel N
(Glacial Till) 9.1.88 |140/f 25em
Very Dense i 202
a 110 | 85 1150/123em g 4 33 61 2
nis
199.7 P ss 173 200
17.2 End of Borehole
NOTE:
Water Level measured
on 1988 06 24

+3, x5 Numbers refer t»
Saensitivity

20
15 O-5 (%) $TRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 9 METRIC
WP 133-86-01 LOCATION Co=ords. N 4 B2l 862.1; £ 274 328.8 ORIGINATED BY K2
DIST b HWwyY___ 401 BOREHOLE TYPE Solid Stem Auger & Conme Test COMPILED By _ KZ
DATUM Geodetie DATE 88 0% 21 CHECKED BY __TCK
SOIL PROFILE SAMPLES | @ Wi PDYNAMIC CONE PENETRATION
b4 & | RESISTANCE #i0T sastic :‘:gmz e H‘E
a2 ™ 0 b REMARKS
o b4 LimiT LENTENT LIMIT [
5 w | 29 20 40 60 80 100 zZz &
oz Sloz| 2 oo W W w53
ELEV DESCRIPTION iR w2185 & [srEar STRENGTH «Po GRAIN SIZE
DEFTH -2l 2% 8% S o UNCONFINED  + FiELD vaANE . y |DISTRIBUTION
g z 5 | &Y .i.} ® GUICK TRIAXIAL  x (aB vang | WATER CONTENT (%) {%a)
210.6 Ground Level @ : & 10 20 30 GR SA ) CL
0.01 clayey silc ,<2 ”
209.5] (Fil1) Brown TS
1.1 Redish Brown ‘}'
b 21 88 | 27 \-
Clayey Silt to Silr " 388 | 37 208 =t SR iz 26 44 18]
Some Clay Pl 4 188 1101 + N
Trace Gravel Ly
Oce, Silt and Sand 1] ) 206
Seams LS. 88 48
(Glacial Till) i)
A6 1 88 | 82
Very 5tiff to Hard .
. ‘;’ 7 1 58 | l45A25em 204
A1
L8 .88 L1351 ‘ R $ 27 51 17
g.; 202}
feor.0 (P[5 55 [ Toekescn
7+6 1 End of Borehole
NOTE:
Water Level measured
on 1988 06 22
0
+3, %3 Numbers refer to 15 0 5 () STRAIN AT FAILURE
Sensitivity 10
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SiLT Fine | Medium | Coarse Fine ] Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric}
I 2 5 45 10 20 30 4050 g5um 150um 30Gum 600 um L18mm  2.36mm 9.5mm 19.0 I75mm 610 me
100 I [“ i“i 53 pum 1D6um ZSOJm 425 pm 850 um 2_0(’&:\::[ 4.7 5mm 13 2mm 26 5mm 53 Umml 75 Gmm
o
90 ¥
BO 20
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< o
50 50
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UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLAY & SILTY Fine i Medium l Coarse Fine I Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ([ Melric)
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FOUNDATION INVESTIGATION REPORT
for .
Hwy. 401 ~ Steeles Avenue Underpass
Bridge Replacement
W.P, 133-86-00, Site 10-68

District 6, Toronto

INTRODUCTION

This report summarizes the information obtained from a foundation investigation
carried out at the above mentioned site during the period of June 21 to June 24,
1988,

Two boreholes (Boreholes | and 3) were drilled and sampled in July of 1957 ag
part of the foundation investigation prior to the construction of the original
HBwy. 401 structure. These boreholes were advanced using a standard skid mounted
drill rig with dynamic cone penetration tests. In addition, two separate
dynamic cone penetration tests were carried out (Boreholes 2 and 4). All of the

- boreholes extended to a maximum depth of 9.5 metres below the ground surface,

The -results obtained from these boreholes (Boreholes 1 and 3) are utilized in
this report,

During the June of 1988, five additional boreholes (Boreholes 5 fo 9) were
advanced and sampled as part of this project by means of hollow and golid stem
augers. These boreholes extended down to depths between 6.6 metres and 17.2
metres below the ground surface.

This report contains factual information together with recommendations
Pertaining to the structure replacing of the existing Steeles Avenue bridge over
the Hwy, 401.

SITE DESCRIPTION

The site is located approximately 3 km northeast of the intersection of Hwy. 401
and Hwy. .25 in the Town of Milton, Regional Municipality of Halton. The
existing bridge is a 2 lane, 4 span structure with earth embankments
approximately 6.0 metres in height, which was built in 1958, The topography’of
the area is level to gently undulating with the land in the immediate vicinity

being used for industrial and farming purposes,
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Physiographically, the site is located in the "Peel Plain" region which is
characterized by a modified veneer of clay underlain by glacial till containing
large amount of paleozoic shale. Underlying the glacial deposit are the- red

Queenston shale from which the till's reddish colour is derived.

SUBSURFACE CONDITIONS

The subsoil conditions encountered across the site were generally uniform
consisting primarily of two distinct deposits. The upper layer consists of a
clayey silt till. Underlying this stratum is a non-cohesive glacial till
deposit which can be described as sandy silt to silty sand trace of clay and

gravel. These deposits are of glacial origin.

The embankment of the existing structure are composed by approximately 6.4 to
7.5 metres of clayey silt fill materials.

More detailed description of the two distinct subsoil deposits and embankment
£ill material will be presented. '

Clayey Silt to Silt (Glacial Till)

Underlying the site and explored to depths ranging from the original ground
surface to depths between 4.2 and 9.6 metres, is a cohesive glacial till deposit
consisting of clayey silt to silt, some sand, trace of gravel with occasional
weathered shale partings. The material changes in colour from reddish grey to

reddish brown at approximately elevation of 210 metres.

The results from laboratory tests performed on this material are summarzied as

follows:
Properties . ‘Ranpe (%
Moisture Content (w) 6.5-13.5
Liquid Limit (wy) 17.5-27.0
Plastic Limit (wp) 12.0-17

Plasticity Index (Ip) 4-11.0
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The Atterberg Limit Test results are illustrated on the plasticity chart (Figure
1). From the chart it is evident that the layer can be classified as an

inorganic clayey silt to silt with low plasticity (CL or CL-ML).

Grain size distribution tests were carried out on these materials. Figure 2 in

Appendix shows the result in envelope form.

Standard Penetration Test 'N' values between 17 and over 100 blows/0.3 m

indicated thét the soil can be interpreted as being very stiff to hard.

Sandy Silt to Silty Sand (Glacial Till

Silty sand to sandy silt till was encountered below the clayey silt till layer.

All samples recovered from the investigation has a reddish brown to red colours.

Grain size distribution analysis indicates that the soil varies between a silty
sand and sandy silt. Trace of clay‘and Bravel are also pfesant. This layer is
basically non~plastic. The Atterberg Limit Test results are shown on the
plasticity chart (see Figure 3). From the chart it is evident that the layer
can be classified as sandy silt to silty sand (ML). Gradation limits for these

particular soils are present in an envelope form in Figufe 4.

In this stratum, the 'N' values ranged from 73 to over 100 blows/0.3 m

indicating a state of compaction described as very dense.

Embankment Fill Material

The so0il used in the embankment fills consists of a reddish grey clayey silt
with some sand and trace of gravel. Through visual observation, it’is apparent
that the embankment £ill material is similar to the layer of clayey silt to silt
immediately below the existing ground surface. It is therefore likely that the
£i11 material came from the immediate vicinity. Standard Penetration Test 'N!
values between 9 and 17 indicate that the f£ill material is in a stiff to very
stiff state. These £ill materials extend from the existing approach surface to
depths between 6.4 metres on north abutment (BH #5) and 7.5 metres on south
abutment (BH #8).
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. Bedrock was not encountered in any of the boreholes.

GROUNDWATER CONDITIONS

The groundwater level across the site, during the period of investigations, was
observed by takiﬁg readings in the open boreholes. The observations indicate
that the water level in the open boreholes was found to be between elevation
206.9 and 209.0 metres, which corresponds to depths of from 2.5 to 8.4 metres
below existing ground surface. w
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DISCUSSION AND RECOMMENDATIONS

A twin, 2 span (2 x 32 m) structure, is proposed to replace the existing &4 span
structure build in 1958 under contract 58-46. The existing structure will be
removed before the proposed structure will be positioned on a slightly shifted

alignment but essentially in the same location.

The existing structure is founded on spread footings within the approach fills
on a zone composed of well compacted Granular 'A' material. It is our
recommendations that the new structures should be also supported similar to the

existing structure.

1) Struecture Foundations

Abutments and Wingwalls

In consideration of the competent nature of the subsoils and the anticipated
£ill heights, a perched-type abutment founded on spread footings ag high as
possible within the approach f£ills on a zone composed of well compacted Granular
'A' material proposed as per the included current standard (gsee Figure 5). All
surficial softened and/or organic material within the planned limits of the
granular core must be subexcavated to a minimum elevation of 209.0 metreg prior
to placement of the granular core. For spread footings founded on a Granular
'A' core and constructed as per our standard, the following design parameters

can be used:

Factored Capacity Allowable Capacity at
. at U.L.S. (kPa) S.L.S. Type II (kPa
Spread Footings 900 350

Alternatively, assuming a closed-type of abutment is more desirable, spread
footings founded at or below elevation 209.0 metres can be designed for the

following design parameters:
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Factored Capacity Allowable Capacity at
at U.L.S. (kPa) S.L.S. Type II (kPa
Spread Footings 525 350

coefficient of friction of 0.7 between the underside of the concrete footings
and the Granular 'A' core and an adhesion of 75 kPa against sliding for the

natural ground conditions.

Backfill to abutments and wingwalls should consist of Granular 'A' op Granular
'B' for which the following properties are recommended:

Granular 'A' Y= 22.8 kN/n3 § - 350 Kp = 0.27
Granular 'B'  ¥= 21.2 kN/m3 ¢ = 30° Kp = 0.33

or below elevation 209.0 metres. At this elevation, the following design values
are recommended for purpose of the O0.H.B.D.C.:

Factored Bearing Capacity at U.L.§. : 525 kPa
Bearing Capacity at S.L.§. Type 11 : 350 kPa

2) Other Congiderations
_m'—‘t“*'—“—m_mm_m

to allow for frost protection. Since the water level ig approximately the same
level of the proposed foundation level and the foundation subsoil is of low
permeability, major dewatering problems are not anticipated. If surface water

does accumulate in the excavation, it should be removed by means of a sump pump.



3) Approaches

e

No major stability problems are anticipated.provided approach f£ills constructed
with standard 2:1 side and forward slopes. These should be keyed into the
existing fills as per MTO Standards, Some differential settlements can be
anticipated between the consolidated portion of existing £ill and the new f£ill,
In view of this, it is suggested that the new £illg should be left in place as
long as possible prior to paving operations. The settled portion of the
embankment should be brought up to the required grade with fill material prior

to the commencement of paving,

MISCELLANEOUS

The fieldwork for this investigation was carried out during the period of
88-06-21 to 88-06-24 under the supervision of Ken Zasitko (Technician). The

equipment was owned and operated by Malones Soil Samples Toronto.

This report was written by T.C. Kim, Foundation Engineer and reviewed by M.

Devata, Chief Foundation Engineer (East),

Tae C. Kim, P.Eng.

Foundation Engineer

. Murty Devata, P.Eng.
s ' Cheif Foundation Engineer
(East)
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UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
- CLAY & SILT Fina I Medium [ Coarse Fine I Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE ODESIGNATION { Metric)
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50
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2 . LEGEND
/ BH SAMPLE | SYMBOL
20
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Ontaric

Transportation

SANDY SILT TO SILTY SAND (Glacial Till)

TRACE OF CLAY, GRAVEL

WP 133-86-00




¥ ‘;,!
78 12. M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & ST Fine i Medium | Coarse Fine | Coarse
GRAIN SIZE (N MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric}
t 2 3 45 10 20 30 4050 5um 150um I00um S00um LiBmm  2.36mm %.5mm 19.0mm I75mm  63.0mm
100 HH EHI SIpm 106pm 250y[m 425 pm 850 pm 2.0Gmm 4.75mm 13.2mm 26.5mm 53 Omm 75.0mm
T T O
90 o
8O 20
70 30
o €0 400
z z
g <
< o
50 50
g LEGEND E
= SAMPLE SYMBOL &
o 40 60 o
30 70
A,
; S y
P
.
0 =1s
¥
o 00
! 2 3 45 10 20 30 40 270 200 140 100 6050 40 30 20 16 08 4 DA R N LI L AP L VA
‘ MINISTRY SIEVE DESIGNATION {!mperial}
T Miistyof GRAIN SIZE DISTRIBUTION FIG No 4
V) SANDY SILT TO SILTY SAND (Glacial Till) [WP 133-86-00
TRACE OF CLAY, GRAVEL




e oy

/’i M'[ K M,\;
P moiaIn m AN ~
/ ‘ *,
- / ~‘c: N R WS
~ /7 el e s £‘4 e L&
A z B ARV RR LY SO S
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///EARTH FiLL GRANULAR 'A’

~
EARTH FILL
~

X SECTION
e’y
NOT _TO SCALE i BUILD UP TO THIS LEVEL THEN
. _,_hmm;‘_ CONSTRUCT FOOTING
RPATSAR
2h .8 *'-"*10-351 EARTH FILL
L
_~ EART / GRANULAR ‘A’
i v st it oo e st — i — s i, S, it . oo e s,
- REMOVE TOPSOIL & SOFT MATERIAL
NOTES: LONGITUDINAL SECTION
" 1-REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘A’ & EARTH FILL.
2-PLACE GRANULAR ‘A" & EARTH FILL TO BOTTOM OF FOOTING LEVEL, COMPACTED ACCORDING TO
CURRENT M TC SIANDARDS. -
3- CONSTRUCT CONCRETE FOOTING.
4 - PLACE REMAINDER OF GRANULAR ‘A’ & EARTH FILL AS REQUIRED.
Ministry of
T ion ABUTMENT ON COMPACTED FILL - FIG No 5
Ta b
et SHOWING GRANULAR A CORE WP 133-86-00
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N OVALUE:

SAMPLER TO) PENETRATE 0 3m INTO UNDISTURBED GROUND (N A BOREHOLE WHEN DRIVEN BY A MAMMER WITM & MASS OF $3,.5kg,

EXPLANATION OF TERMS USED IN REPORT

THE STANDARD PENETRATION TEST {SFT) N VALUE 15 THE NUMBER OF BLOWS REQUIRED 1O CAUSE A STANDAREL Stmm O.0 SPUIT BARREL

FALLING

FREELY A DISTANCE OF 0 76m FOR PENETRATIONS OF LESS THAN 0.3Mm N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED AVERAGE N VALUE 15 DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUQUS PENETRATION OF & COMNICAL STEEL POINT { Slimm 0.0 60° CONE ANGLE ) DRIVEN BY 475 |

IMPACT ENERGY ON A" 517 DRILL RODS,

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOHS ARE DESCRIBED #Y THEIR COMPOSITION AND CONSISTENCY OR UENSENESS.

THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH  0.3m

CONSISTENCY ! COHESIVE SONS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{ ¢ } AS FOLLOWS:
I ey tkra) 0 -2 12 - 25 25-50 | 50-300 | 100200 =200
' VERY SOFr Melas FIRM STIFF VERY STIFF HARD
DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY $PT N VALUES AS FOLLOWS:
[n{slows/6.3m] o0 -5 510 10-30 | 30-50 » 50
VERY LQQSEL (QOSE' | COMPACT DENSF VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH,

SUM CF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED A5 A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION {R O D), FOR MODIFED RECOVERY, 15:

ROD (%} 0 -25 25~ 50 50 - 75 75 - 90 90 - 100
VERY POOR| POOR FAIR GOOD | EXCELLENT
G AND BEDDING : . ,
SPACING 50 men 50 = 300mm} 0.3m ~ Im tm - 3m >3m
JOINTING VERY CLOSE CLOSE MOD, CLOSE] WIDF VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF $OIL

§S SPUT SPOON TF  THINWALL PISTON m,  keg"
WS WASH SAMPLE OS5 OSTERBERG SAMPLE ¢ !
§ T SIOTTED TUBE SAMPLE RC ROCK CORE ¢ |
B 5 BLOCK SAMPLE P HTW ADVANCED HYDRAULICALLY [
€S CHUNK SAMPLE PM TW ADVANCED MANUALLY ¢, mis
T W THINWALL OPEN £5  FOIL SAMPLE H m
T, 1
STRESS AND STRAIN u %
u, kPa  PORE WATER PRESSURE oo kea
f 1 PORE PRESSURE RATIO o keo
o kba  TOTAL NORMAL STRESS I ko
o’ kpa  EFFECTIVE NORMAL STRESS c kpa
T kPo  SHEAR $TRESS ¢ -
o,.9,,0; kPa  PRINCIPAL STRESSES €y kpa
€ % LINGAR STRAIN by -
€ .5, % PRINCIPAL STRAINS 7 kPa
E kPa  MODULUS OF LINEAR DEFORMATION T, kro
G L MODULUS OF SHEAR DEFORMATION 5, i
H ! COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
P kg/m® DENSITY OF SOLID PARTICLES e L% VOID RATIO
Y, kN/m® UNIT WEIGHT OF SOUD PARTICLES n . 1L% . POROSITY
A, kg/m® DENSITY OF wATER w. L% WATER CONTENT
%, kn/m’ UNIT WEIGHT DF WATER S, %  DEGREE OF SATURATION
P kg/m® DENSITY OF 501 W% ueuiD LmiT
Y kN UNIT WEIGHT OF SOIL we % PLASTIC LtMIT
A kg/m’ DENSITY OF DRY sON wg % SHRINKAGE LIMIT
7& KNAG UNIT WEIGHT OF DRY 301 Ip % PLASTICITY INDEK =W = Wp
Bat kg/md DENSITY OF SATURATED SON 1 LQUIDITY INDEX < “oet?
Yoar KN/m UNIT WEIGHT OF SATURATED SOIL W, - w
P kg/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDEX: L|P
Y kN/m' UNIT WEIGHT OF SUBMERGED SO, L% VOID RATIONIN LOGSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPY
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTHM ‘

REMOULDED SHE?R STRENGTH
u

SENSITIVITY £ mubion
Bpin L& VOID RATIO IN oﬁgtsesr sgme
p ! DENSITY INOEX = em:“_“ o
) mm  GRAIN DIAMETER

Dy mm  a PERCENT - DIAMETER

gy ! UNIFORMITY COEFFICIENT

h " HYDRAULIC HEAD OR POTENTIAL
a4 m%/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i i HYDRAULIC- GRADIENT

k /s HYDRAULIC CONDUCTIVITY

j  kN/md SEEPAGE FORCE
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OFFICE REPORT ON SOIL EXPLORATION

Whirstry
®):

Transponaton
Qe

RECORD OF BOREHOLE No 1|

FORMERLY )
WP 40-57

METRIC

End of Borehole

W P 133-86-00 LOCATION Co-ords. N 4 821 915,03 E 274 363.1 ORIGINATED BY _ VK
DIST 6 HWY 401 BOREMOUE TYPE Washboring, BX-Casing & Cone Test COMPILED 8Y _AL/JP
DATUM CGeodetic BATE 1957 07 13 CHECKED BY _ICK
" w | DYNAMIC (CONE PENETRATION
SO, PROFILE SAMPLES | & | % |ResisTance ot NATURAL -
=z g AASHIC  goarore vovie ] o T REMARKS
- w120 & 20 40 60 g0 pp UM contewr vwmit} SO
9 = ; DE z ] [ f 1 | Wp ' W, Sw &
LLEY DESCRIPTION Slel & 2 29| Q [SHEAR STRENGTH kbo U — 2 | crainv size
DEFTH| 5 21 z%135 g [0 UNCONFINED  « FIED VaNEf oo conn i, |y [DISTRIBUTION
&)< 5 | &9 & |euck rraxae x 1as vane (WA NTENT (%) (%)
j210.6 Ground Level 1] : w 0 20 30 kN/m® {GR SA 51 €L
0.0 Topsoil . e
. [A4a 21
"
f‘/ \
Clayey Silt to Silt 4165 | 61 \ o b 21.5
Soke Sand LA . .
Tl s S -
Trace of Gravel [ ——
(Glaztal Till) ol 42188 1142 - pe— 20.3
Hard be
A i
Reddish Brown A 206
ag) ERRTHET — 20.6
204 .8 At
5.8 Sandy Sil o kot
andy 8ilt to vila | 58 1162 . L] 21.4
Silty Sand by 204 !
Trace of Clay RMR
and Gravel i . 5158 1176 '™ 22.2
(Glaeial Ti11) o,
: i 202
Very Dense #
igo;.i Ll 6 | 55 1187 o 21.0

+3, x5 ; Numbars refer to
Sensitivity

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



OFFICE REPORY ON SOH EXPLORATION

Mirutry

ot

Trarmpoation
Ortinties

RECORD OF BOREHOLE No 3 ((FR45%Y,)

METRIC

End of Borehole

* Water Level not
Established

*% frace of Clay
and Gravel
(Glaecigl Till)
Very Dense

WP 133-86-00 LOCATION Co-ords. N 4 B2l 885.0; E 274 345.% ORIGINATED 8Y V.X.
DIsT [} HWY 401 BOREMOLE TYPE Washboring, BX-Casing & Cone Test COMPILED 8Y AL/JP
DATUM Geodetic DATE 1957 07 17 CHECKED 8y _TCK
: ® us  JDYNAMIC CONE PENETRATION
501 PROFILE SAMPLES Woy | 7 [RESISTANCE PLOT nastie NAIURL el L E REMARKS
£2 bt Lt cOnTENT LM el ] EMARK
b w | 2O ¥ 20 40 60 80 100 ? Sl z= 2
9 e thi - - i L ! L " Wp W W, Sw
S DESCRIPTION 121 ¢8| 2125 Q [SHEAR STRENGTH kba A —— z oRa size
F = - ISTRIBUTION
DEPTH w5 a o F o) a |9 UNCONFINED + FIELD VANE . Y :
-3 -4 Y gu L_‘; ® GUICK TRIAXIAL  x 1ag vang | WATER CONTENT (%) (%)
j210.2 Ground Level P - w 10 20 30 kN/m? {GR SA §i CL
0. ;y{a 210 \
S e
Clayey Silt to $ilt },w‘ .
Some Sand J AT 85 151 O iy 19.9
Trace of Gravel /-’ 208 N,
(Glacial T411) .;/ '\\
Hard b I 76 L O b 20,2
AR ERED >
Reddish Brown 1 <
vl 206
B
;/.’ 3 1ss 175 o by 20.3
204 .7 144
5.5 Sandy Silt to ,;j:
[203.8 | silty Sand s  Flof[7T55 753 204 s 19.6
6.4

o3, 5 Numbaers refer to

Sensitivity

20 :
1595 {%) STRAIN AT FAILURE
10

T
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OFFICE REPORT ON SOIL EXPLORATION

Mhinusiry
of
Transporistion
Oriiric
RECORD OF BOREHOLE No 5§ METRIC
w P 133~86~00 LOCATION Co-ords. N 4 821 938.8; E 274 373.1 CORIGINATED BY _KZ
DIST 6 .. HwY 401 BOREMOLE TYPE Hollow Stem Auger & Cone Test COMPILED BY _ K2
DATUM Geodetic DATE 88 06 22 - 23 CHECKED BY _ TEK
. " w [OYNAMIC CONE PENETRATION
501l PROFILE SAMPLES So 2 [ResisTANCE PLOT nasric Mool % REMARKS
<€ o Limit CONTENT LiMIT ]
= W 20 w 20 40 60  BO 100 e &
Ot i - » L I ) . L Wp W W, 33;'
ELEV DESCRIPTION Sla) g2 Qg 8 |[SHEAR STRENGTH iPa — Srain sz
i t 21 o= o o [ UT}
pEPTH w3 X5 51 % |o unconmne + FIELD VANE N y 5
g1z 5 g“ D |® QUICK TRIAKIAL X LAB VANE WATER CONTENT (%) {%)
bis.7 Ground Level @ g & 0 20 30 GR SA §1 CL
0.0 ~
Clayey 5ilt to 8ilt 21y
Some Sand
Trace Gravel
9
(rill) L 85 «
214
Stiff ro Very Stiff
2 | 88 9
\\
3188 L1l 212 -
210.3 Redish Grey %) 88 | 17
6.4 Redish Brown B 210 120/28cm
$ 188 119 .
Clayey Silt to 5ile o
Some Sand 146 | 58 | 32 —;'
Trace of Gravel . Y “ 3 ‘ 4 1
Ociz. Sand Seams s 55. .50 208} 9 54 23
Oce. Shale Fragments 5 8 188 | 58
(Glacial Tiil) y
Very Stiff to Hard 306
9 188 127
05,0 Redish Brown
W7 Red S8 L104M15cm .
Sandy Siit to 204
Silty Sand
Some/Trace Cla
Trace Cravel ¥ 11} 8§ 1130/123¢m LT 2 27 5912
Otg. Shale Frapmenty 202
(Glacial TL11)
l201.1 Very Dense 12 (83 | 126] 23cm
i5.6 End of Borehole
NOTE: Water Level
measured on
1588 6 24

+3, x¥ ; Numbers refer 1o
Sensitivity

20
1545 (%) STRAIN AT FAILURE
10

v




OFFICE REPORT ON SOIL EXPLORATION

of
Tearingirtation
RECORD OF BOREHOLE No & METRIC
WP 133=86-00 LOCATION Co-ords. N 4 B2l 930.5; ¥ 274 339.8 ORIGINATED BY _ K2
DIST 6 HWY 401 BOREHOLE TYPE Solid Stem Auger & Cone Test COMPILED BY [ ¥4
DATUM Geodetic GATE 88 06 21 CHECKED 8Y TCK
w DYNAMIC CONE PENETRATION
SO, PROFILE SAMPLES ?_‘M % |ResisTance ot rasmc NATURAL =
-4 o MOISTURE  LIGUID | REMARKS
- 2G| & 20 40 50 80 1go |UMT contenr umT SO
Q o m o > 4 h 1 L i Wp W W, S &
ELEV - alagl w| 21281 & |SHEAR STRENGTH kfo e G 2 | GRAIN SIZE
A DESCRIPTION AZELE | 135 5 o uncontme  + rieo vane ATER CONTENT (1 DISTRIBUTION
g z 5 |EY | T |eQuck TRIAXAL  x L4B VANE Wi ONTENT (%) {%)
210.8 Ground Level & : " 10 20 30 GR SA 5t CL
0.0 Clayey Silt )Q
210.0 (Filly Brown a1
0.8 Redish Brown [P 1 | 88 | 25 \\
‘v
Clayey Silt to Silt ] 2] 55 | 30 " O et 318 63 1s
Some Sand -l M + ' M"‘M
Trace Gravel f 385 | 42 208k —
Oce. Silt Seams .
{¢lacial Ti11) bt |58 | 105
Hard r
¥l
WAl 5.1 85 {127 20 2 9 27 48 16
205.2 Redish Brown /)4
246l sandy $i1t to  Brown [N}
2042/ Slty Sand “alelss 170 or o_10 80 tof
6.6

End of Borehole

* Trace Clay and
Gravel
(Glacial Till)
Very Dense

NOTE: Water Level
measured
1988 06 22

o3, &% Numbers refer to
Sensirivity

.20
1505 (%) STRAIN AT FAILURE
10

rv"
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OFFICE REPORT ON SO EXPLORATION

Mirnatey

Gf

Trariportation

RECORD OF BOREMOLE No 7

METRIC

NOTE:

Water Level measured
during Boring Operatio

A

W P 133-86-00 LOTATION Co-ords, N 4 821 899.7; E 274 340.8 ORIGINATED 8Y _ RZ
DIsY 6 HWY 401 BOREMOLE TYPE S0lid Stem Auger & Cone Test COMPILED BY K2
DATUM Geodetic DATE 88 06 22 CHECKED &y _ TCK
" Wi |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES S|z |resistance pLov pasrec ATURAL =
¥z o] g MOISTURE T o It REMARKS
b4 CONTENT
= w | 29 20 &0 60 80 100 9
9 ff‘ L = = i I ] I 4 Wp W Wi, oy & i
"y BESCRIPTION S8l w2188 | & [sHEAR STRENGTH kPo o | ¥ | GRAIN SiZE
DEPTH w151 2| 2188 5 |ounconaned  + el vane ATER CONTENT (% DISTRIBUTION
g1z y | &Y Z | ouck Triaxial  x Las vang |W CON (%) {%]
2113 Cround Level 5 ? & . o 20 30 GR 54 S1 CL
0.0 Clayey Silt Auvgernd
{Fiil)
209 .9 Brown 1,88 | 13 710 ]
1.4 Redish Brown [l 2 | ss T 17 \ L 12 16 53 19
Clayey Silt vo silt b [ 3T 1327 : ' I
Some Sand L M‘“‘-—mm
Trace Gravel }/’. 4 188 1 39 208},
Oce. Silt and Sand op
Seans A
Glaeial Ti \
(Glacial Ti1ll) -n// s |88 |54 +
Very Stiff to Hard |71, 206
/ﬁ
Prhe [ss [es o r 5 29588
204, 2 A1
7.1 ol 204
Sandy Silt to R
Silty Sand Ml 88,1116
Trace Clay and A
Gravel o
(Glacial TLLL) Blis lss 107 202 & 11972 8
Very Dense 1
o 4
[200.2 B9 [ss [ 77
11.11 End of Borehole

+3, x5 . Numbers rafer 1o
Sensitivity

20
15 95 {*4) STRAIN AT FAILURE
10

. 2




Mistetey

of

Transisonsnen
Qivtarics

RECORD OF BOREMOLE No 8 METRIC
WP 133-86-00 LOCATION Cowordns, N 4 B2l B64.5; E 274 357.7 ORIGINATED 8Y K2
oISt & HWY 401 BOREMOLE TYPE Hollow Stem Auper & Cone Tesr COMPILED 8y %z
. DATUM _...Geodetic DATE 88,06 23 - 24 CHECKED 8Y . TCK
Py
. SOIL PROFILE SAMPLES | S | 2 IRESSTANCE FioT o e N g
ez 3 MonsTURE LIGUR | O REMARKS
- 36| @ 20 40 60 B 00 UM conTewr z=
- Ol= g at | 2 ' . L el Wp w W | g &
ELEV DESCRIPTION S EIR- 2|25 | Q [SHEAR STRENGTH 4P ——ae 2 | GRAIN SizE
BEPTH w131 Z | 2136 S |0 UNCONRINED  + FieD vANE y |DISTRIBUTION
g1z 5 |EY | & [eouck TraxAL  x 1aB vane |WATER CONTENT (%) (%)
216.9 Ground Level v ? [ : 020 30 GR 54 51 CL
0.0
Clayey Silt to §ilt 216
Some Sand
Trage Gravel
(Fill) 214
1 {885 15
Stiff
\
212 \\‘_
b4 —
Q 2188 [ 11 L
L
2 210 o
O [209.4 | Redish Grey iiss {10 )
= 7 i 7 ' 57.5% :
?_‘ 5 | Redish Brown g%;;f /// % Tss 11 o e 0 ‘745 48
f O 5 1s8s | 32 4’ "
3 Clayey Silt to Silt 4 20
" Trace of Sand "f 6 188 |51
2 and Gravel A
(o] Oce. Silt Seams #}
(Glacial TL11) '
s &
x $tiff to Hard o L8885 206
& 205.2 1"
o 11.7 “laot +
Sandy Silt to .
§ Silty Sand ?_w 8 188 175 o o] 11 34 49 6
& Trace Clay and :
“ o Gravel Jal
{Glacisl Ti11) o 288,160/ 25¢m
Very Dense i '. 202
-, o {10 1 85 [ 150/ 23cm g 4 3361 2
ol b
|4
h99.7 P55 173 200
17.2 End of Borehole
NOTE+
Water Level measured
on 1988 06 24
|
|
w
»

20
+3, «® ; Numbers refer to 5 (s 10 srRaIN AT FAILURE
Sensitivity 10




OFFICE REPORT ON SOH EXPLORATION

@i
o
[+ T
RECORD OF BOREHOLE No 9 METRIC
W p 13348600 LOCATION Co-ords. N 4 821 862.1; & 274 328.8 ORIGINATED BY Xz
DSt 8, . HWY 401 BOREHOLE TYPE Solid Stem Auger & Cone Test COMPILED 8Y __ KZ
DATUM Geodetic DATE 88 06 21 CHECKED 8Y . _ TCK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g‘m %J RESISTANCE PLOT masme NATORAL T
€21 vt eanrens it | (5 | REMARKS
b 20| & 20 40 80 80 100 CONTENT Zzo
O o m — z L A i b 1 Wp W W, = R &
ELEy DESCRIPHION 12 8| 2|25 | & [srEAR STRENGTH kho DV B Srain size
DEPTH w13 T 188 % lounconmned  + HEw vane y |DISTRIBUTION
g1z 5 gu % ® QUICK TRIAXIAL  x LAB vang | WATER CONTENT (%) {%)
210.8 Ground Level A g & 10 20 3o GR SA 51 CL
0.0 clayey Siit .Q 21
209.5 (Fil1) Brown 11 88 5
1.1 Redish Brown !¢l
#1285 |27
e \ L N
Clayey Silt to Sile [] [h3.l88 | 37 20 — - 12 26 44 1&’
,/ + i
Some Clay |4 4 1 88 1101
Trace Gravel r‘/"
Oce. 8ilt and Sand }| M 204
Sedms /(15 | ss | 48
171
{Glacial Ti1l) N TR
Very Stiff to Hard e
-/;’ 7188 | 145425em 204
|4
W]
J4)8 [ss [15] P - 5 2751 17
' 202}
11
Eol.o 95 Tss (1

End of Borehole

NOTE :
Water Level measured
on 1988 06 22

+3, x5 : Numbaers refer to
Sansitivity

20 .
1545 {*%) STRAIN AT FALURE
10

gy
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MINISTRY OF TRANSPORYATION AND COMMUNICATIONS, GHTARIO

20

218
116
214
212

210

206
204
202
200

98

270
218
218

212
210 -
208
206 4=
204
202
200

198

SOIL _STRATIGRAPHY LEGEND

CLAYEY SLT TO SILT
SOME SAND, TRACE GRAVEL
SHFF to Very Stiff

{FiLL}

AN
TS

CLAYEY SILY TO SILT

7] TRACE/SOME SAND, SOME CLAY

g

([} TRACE GRAVEL OCC_SLT & SAND SEAMS
y

OCC SHALE FRAGMENTS

SEff to Hard
HGEACIAL THLY

T4 SANDY SUT JO SILTY SAND

SOME fTRACE CLAY

‘113 TRACE OF GRAVEL

QEC SHALE FRAGMENTS

Very Dense
{GLACIAL TiLL}

9 E PROPOSED 8
4 TEELES AVE STEELES AVE 4 0
SIOJMSCOONE 5 218
! “>< N 216
/(XQQQQQQQQQQ,(;& 2
o 210
5 AT X =% =0
; ; 4 3? }é_'f 33.(/;(\( j TN JSIUIY CLAT 7 GER .4{7203
a = 4 a?.a g . 4 B 4 “ 3 A /f‘
AN AN A NEA .///:/.A’/ ,g .
~ AT AN VA AN, : B PA: T
A A / ‘/{ﬁ 2 5cm, ///// a/ jA /’{ _/ /'f . ‘i‘i : PP
4 3 - - . NNTIE g T
A A A QA A AN VT LT LR B s 2 P
AXAN KA dualpsint V ) RRNE 23cm | - B
i - - 'E - . 200
—198
A-A
PROPOSED
FSTEELES  Ave
T STEELES AVE 220
BAG-Fm COME 218
S5
m\)m% 216
PR
“e y 4 o, ) o WE% o 4210
SN A A AN $2ddZim
AV A A b gV 94 2 A%
(i y.& e 7] Aol A 574 e
ERERSENaO e fel . Tvi.1Te fwls fel- N TSem- " 204
UL CRT R L PR L T Tem |0 1o
e e .
200
198
B-B
SECTIONS
SCALE
&gm 4 O 8m Hor
dm 2 0 dm  Vart

8.0

Hi.g

UG
2130
8.0
245-8

HE& O

060
piRa3
4.0
*3
2.0

g

0.4

230
218
218
214
212
pate)
208
206
204
20z
W00
198

13-

210.0
211.0

|
S) e’

2.0
W

Y >,

\ <B
BURIED #15&
STEEL PIPE

32

s
%

2110

_JER

METRIC

DIMENSIONS ARE 1IN METRES

AND/OR RMILUEMETRES UMLESS
OTHERWISE SHOWN. STATIONS

N KILOMETRES + METRES,

7230

2.0
bk o]

¢ PROFILE

STEELES AVE
SCALE

43 §m Hor

g dm Vert

REF No E-161-401-1,88 05

CONT No
WP No 133-86-00

HWY 401 & STEELES AVE
UNDERPASS

BORE HOLE tOCATIONS & SOIL STRATA

SHEET

n
___} SITE — L___J

@ KEY PLAN
SCALE ™
10km O 10km

LEGEND

‘ Bore Hole

-6- Bore Hole & Cone

"@’ Bynamic Cone Pgosfeation Test {Cone}

N Biows/C.3m {Srd PanTest, 475 J/blow}

CONE Blows/&-3m {80 Cone, 475 )/ blow}

220 -{~ WL at time of investigakion
PROPOSED GRADE e ST 07 and 88 06
By
?401% 26
TOPSOIL— T
214
wel P
B S SR 72 -
== WIS 19 |y No |etevation] SO ORDINATES
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LOOKING EAST TOWARDS STEELES AVENUE
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