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MEMORANDUM
. 1o. - ALPL Matt (2) EROM: Soil Mechanics Section
i Regional Structural Planning Engineer Geotechnical Office
Southwestern Region, London Hest Bldg.
AT"{ENTiGNt. DaTE: I-’ebruary H}! 1976
FEB 181972
Our FiLe Rer. IN REFLY TO -

SUBJECT:

FOUNDATION INVESTIGATION REPORT
For

W.P. 40-66-10/11
Hwy. 402, District 2
C.P.R. Overhead (EBL/WBL)
3.8 Miles West of Hwy. 2

Attached we are forwarding to you our detailed Foundation Investi-
gation Report on the subsoil conditions existing at the above
mentioned site.

We believe that the factual data and recommendations contained
therein will prove adequate for your requirements. Should additional
information be required, please do not hesitate to contact our Office.

K. 4 iy

K.G. Selby
Supervising Engineer

KGS/bp

cc: R.S. Pillar
€.S. Grebski
B.J. Giroux
T G.A. Wrong
A. HWittenberg
J.R. Roy
D.P. Coliins

R. Hore
J. Anderson )
A. Crowley ) Memo only

‘I'F G. Sloan )
B Files L~

Record Services
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FOURDATION INVESTIGATION REPORT
for

W.P. 40-66-10/11
Hwy. 402, District 2
C.P.R. Overhead (EBL/WBL)
3.8 Miles West of Hwy. 2

1. INTRODUCTION

A foundation investigation consisting of six boreholes was carried
out at the above described location to determine the subsoil conditions.
An additional borehole was put down adjacent to Vanheck Drain which is
located approximately 200 ft. west of the railway track for similar
purposes.

This report contains factual and interpretted soil data, together
with recommendations for the design and construction of the proposed
structures and approaches.

2. SITE DESCRIPTION

The proposed overhead structures will be Tocated approximately
0.7 miles east of the intersection of C.P.R. tracks and Sideroad 20.

The surrounding terrain, with the exception of the 6 ft. high/
railway embankment, is flat. An approximate 20 ft. wide and 5-6 ft. deep
ditch called Vanheck Drain, is situated about 200 ft. west of the tracks.

Physiographically the site is located in the region referred to as
the Caradoc Sand Plains. Sands and other 1ight textured waterlaid deposits
are characteristics for this region. ’

3. SUBSURFACE CONDITIONS

(3.1) General
Generally, uniform subsoil conditions were found to prevail
over the area investigated.
The surficial deposit across the site is composed of loose
i.’co very dense silty sand to sandy silt, traces of clay, which
é%varies from 59 to 63 ft. in thickness. This granular deposit is

L g s



underlain by a minimum 58 ft. thick very stiff to hard clayey silt |
stratum. The boundaries of the various deposits are shown on the
"accompanying Record of Borehole Sheets. The stratigraphical
sections plotted on Drawing No. 406610 &11-A have been inferred
from this data. From ground level downward the various soil types
encountered are described in some detail as follows:

(3.2) Silty Sand to Sandy Silt, Traces of Clay

This deposit was intersected at every boring location
immediately below ground surface but was not penetrated to its full
extent in each borehole. The thickness was found to range from 59
to 63 ft. in Borehole #4 and #8 respectively.

The material in the stratum consists of sands and silts with
varying proportions. The chief constituent is sand in the upper
segment, while the lower part of the deposit contains a large
percentage of silt. Traces of clay were also found within this
zone. Grain size distribution testing was carried out on selected
samples from the deposit. The results are plotted in envelope
form on Figure 1. ‘

Standard penetration testing was carried out within this
granular deposit and the results are plotted on the Record of
Borehole Sheets. The obtained 'N' values ranged from 4 blows/ft.
to 92 blows per 6 inches. Based on these results, it is estimated
that the relative density of this deposit varies from loose to very
dense.

The natural moisture content ranges from 12% to 25%.

(3.3) Clayey Silt

The granular deposit is underlain by a cohesive stratum of
low plasticity in Borehole's #4 and #8, at elev. 726 and elev. 724
respectively. At the other borehole locations, the borings were
terminated in the silty sand to sandy silt deposit. The stratum
also contains occasional seams and layers of siit throughout.

A limited number of laboratory tests carried out on selected
samples indicate the following physical properties: '

e e



Range
Liguid Limit: (%) 20-32
Plastic Limit: (%) 13-16

Natural Moisture Content: (%) 20-25

The results of grain size distribution testing are p¥otted'
on Figure #2 of the Appendix.
The consistency of the stratum varies from very stiff to
hard. |

4. GROUNDWATER CONDITIONS

The groundwater level was observed to be close to the existing
ground surface (0.5'-2.5').

The following groundwater levels were observed during the field
investigation:

Borehole #1 Elev. 785.5

#4 784.5
#5 ' 785.0
#8 786.0
#9 784.5
#10 785.0
#11 783.5

5. DISCUSSION AND RECOMMENDATIONS

(5.1} General

It is proposed to build three span (45'-45'-45') twin over-
head structures at the crossing of C.P.R. and future Hwy. 402.

The proposed profile grade of Hwy. 402 will be approximately
29 ft. above the existing CP Railway embankment grade of elevation
792+. The existing ground Tevel, in general, is at elevation 785+.

gy



{protected against frost action with a minimum of 4 ft. of eartn

(5.2) Foundations

{5.2.1) Pile Support

A1l of the footings (Abutments and Piers) for botn
structures may be supported on one of the following pile types:

a) Franki Piles

Franki type displacement caissons may be used for footing
support. The bulb of the pile can be formed at approx. elev. 770.
For different sizes of piles the following safe design loads are
recommended:

14 in. - 70 tons
18 in. - 125 tons
22 in. - 150 tons

b} Steel Tube Piles

The footings may be supported on piles driven to approx.
elev. 745 +. In the case of 12 3/4" 0.D. and %" thick wall steel
tube piles, a safe design load of 40 tons per pile may be used.
Pile driving should be controlled by employing the Hiley Dynamic
Pile Driving Formula {MTC Standard S$SS3-10 & 11).

(5.2.2) Spread Footings on Compacted Fill

The abutments may be supported on spread footings placed
on well compacted suitable granular material within the approach
fiils. A safe design load of 2.0 t.s.f. may be assumed.

The granular material should consist of granular ‘A' and
should be fully compacted according to the current MTC standards.
A construction scheme is outlined on Figure 3 of the appendix.

(5.2.3) Frost Protection

The pile caps and the base of spread footings should be

cover.,



(5.2.4) Dewatering

The footing excavations will be carried out below the
observed groundwater level, therefore a dewatering scheme will
be required.

{5.3) Approach Embankments

(5.3.1) Stability

‘The maximum height of the proposed approaches is in the
order of 36 ft. Since the encountered subsoil is basically gran-
ular type material, no stability problems are expected. The
slopes of the approaches should be constructed with 2 horizontal
to 1 vertical.

(5.3.2) Embankment Material

The fi11 should consist of well compacted acceptable
material. Care should be taken to ensure that no bouldery fill
is placed within the approaches througn which piles have to be
driven and it is recommended that this portion of the fill con-
tain grain sizes not larger than 3 inches.

(5.3.3) Settlement

Settlement of the subsoil due to the construction of the
structure approaches should be immediate as loading is applied and
should therefore not affect the structure.

(5.4} Culvert Site

A culvert will be required for the Vanheck Urain, located
some 200 ft. west of the proposed structure. no details (type
and size) are available as yet.

Borehole #11 indicates similar subsurface conditions to
those encountered at the structure site and described in para-
graph 3.2 of this report.



In our opinion a circular C.S.P. pipe culvert can be
employed at this location. The bedding and backfilling for the
culvert should be carried out in accordance with current MIC
A minimun of 12 inches of granular 'A' should be

practices.
The bottom of the culvert excavation

placed below the invert.
will be located below the encountered groundwater level, there-

fore a dewatering scheme will be necessary.

P. Payer, P. Eng.
Senior Engineer

Ky Bl

K:G. Selby, P. Eng.
Supervising Engineer
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHO!E N2 1

QFFICE REPORT ON 501 EXPLORATION

VP 40-66-10/11 LOCATION Co-ords. 15,603,114 ¥; 1,270,795 E. ORIGINATED 8Y NK.
pisT__ 2 Hwy 402 BORING DATE  December 12 - 15, 1975 COMPILED BY PP
DATUM__ Geodetic ROREHOLE TYPE Hollow Stem Auger CHECKED BY :ﬁi
SOIL PROFIUE SAMPLES s [DYMAMIC COME PENETRATION LIGHHD LT Wy =
& JRESISTANCE PLOT PLASTIC LimiY el =5
O} « a1 3 s S0 75 1o J5 | WATER CONTENTw | 25
ELEV alw| w21 9 [SHEAR STRENGTH we w W = | REMARKS
SEFTh DESCRIPTION SEE1 > | £} 3 }o unconmneo + FIELD VANE y
2l 317 | 7| § |eouck TRAaxiAL x a8 vaNe | WATER CONTENT % .
788.1] Cround Level & z leey 10 20 30 GRSA S CL
0.0
1 88 25 L
‘ ® d
Silty sand to sandy : 0 64 (36)
; | R ~
3 1851 3z 780
silt, traces of clay |- T4 4 {ss | 24
5 1851 15
6 1 ss 13 o 0 394 3
7 1 ss | 23 770
g 1 ss | 48 Z
g S8 35 i>
Compact to Very Denselj | 1RQ | 8S | 61 5 ° 093 (7)
IT | S§ | 761 760 47
28897 C
p F—
. -
13 1 ss | 57 <
. 750 )/
14 1 ss | g6 l
‘ 5155 (177 ?
1
740 Z
. —
J¥i6 {55 1163 S c 0 57 (43}
Ny <
731.6 fE7 F ss | 20 156f12"
T 56.5 End of Borehole

20
15 9-5 % STRAIN AT FAILURE
19




PEPICE REFOKE N DLHL EAPVLUKAL DN

MINISTRY COF TRANSPORTATIOMN AND COMMUNICATIONS-CONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 4
wp 40-66-10/11 LOCATION Co~ords. 15,603,015 N; 1,270,886 E. ORIGINATED By MK
DIST 2 HWY 402 BORING DATE December 2, 3, 1975 COMPILED BY BV
/ ).\
DATUM Geodetic BOREHOLE Type M.V, Hollow Stem Auger CHECKED BY_____&;
SOIL PROFILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID LT ¥y &
2 RESISTANCE PLOT PLASTIC LIMIT Wp tt’)
ol « il 2550 75 1o 135 | WATER CONTENTw | 25
ELEV afw|w ! 21 5 [SHEAR STRENGTH Ve T w Wy 2 | REMARKS
DEPTH DESCRIPTION 12> 1<} 8 o unconrmeo + FIELD VANE f © g y
. MNEIREN % e quick triamAaL  x 1aB VANE | WATER CONTENT % o
785.4] Ground Level % Z ety 10 20 30 GR SA S1 CL
0.0 1. =+
38539
. * ) 780
Silty sand to sandy 2. 85112 N
3,851 13 [
) =
silt, traces of cla
’ | TR {>
61 ss ! 11} 770 Ny
: 71881 15 (
1 8 8s 32
Loose to 5 55 55
g ™
1o ! ss ] 1el 760 k
Yery Dense 1T 55 151 )
AT s (
- .‘ j
i3 ss a0} 7°° &
‘|38 85 | 57 ~
o b [ //
s 740 A"
Jlis 1 ss | 18
e 55 er ')’> o 053 47)
i | T
b 230 K
726.4 it "~
5%.0 11117 | S5 I 19 160F12" D -
%
L/
Clayey silt, /// | 720
- ]
occasional layers of ||
18 ER) 34 -3 0 0 88 17
i1 i
silt. | I10
%
P
1%
9 SS 19
y
. g
Very Stiff to Hard Vi
700
%
/
o185 1 75 — 0
3
1%
690
1%
L1
12l 55 1% .
A
68L.4 4 14 )y
104.0 v 1 44 -
4 Continuved

20
15 0-5 % STRAIN AT FAILURE
10 )




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIC

= e ek

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SO MECHANICS SECTION

WP 40-66-10/11

RECORD OF BOREHOLE

N2

4 Continved

QFFICE REPORT ON SONL EXPLORATION

LOCATION Co~ords. 15,603,015 ¥; 1,270,886 E. ORIGINATED By _ME
DIST___ 2 Hwy _402 BORING DATE  December 2, 3, 1975 COMPILED BY____ BVV_
DATUM Geodetic BOREHOLE TYPE M.V. Hollow Stem Auger
SOIL PROFILE SAMPLES o} DYRNAMC CONE PENETRATION LIOHAD LIMET W, -
£ |RESISTANCE PlOT PLASTIC LMIT ——we | =
&t o vl 3 7550 75 160 195 I WATER CONTENT-.W | 25
ELEY a et gi 2 g SHEAR STRENGTH Wp w Wy = REMARKS
5EFTH DESCRIPTION 8 S B 2 o unconrneD + FIFLD VANE - ¥y
' =l 217 171 & |eouck raxial x 1A vane | WATER CONTENT % o
68L.4] continued v Z lerpy . 10 20 30 GRSA S1 €L
TUE0
¥ 630
clayey silt, 1
4 ;
occasional layers 22 SS 1104 o
1
of silt.
re 670
Very Stiff to Hard [V
663.9 93 1 88 1 79 [
121.5 End of Borehole

20
15 49~5 % STRAIN AT FAHURE
1
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO
ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS 'SE?I%O%\E -
RECORD OF BOREHOLE N2 5
wp  40-66-10/11 LOCATION Co-ords. 15,603,086 N; 1,270,964 E. ORIGINATED By _MK
pist 2 Hwy 402 B8ORING DATE  December &, 5, 1975 COMPILED BY BYV
DATUM Geodetic BOREHOLE Typg M.V. Hollow Stem Auger CHECKED BY éﬁ
SOIL PROFILE SAMPLES = IDYNAMIC CONE PENETRATION LIQUID LIRT Wy e
i £ [RESISTANCE PLOT PLASTIC LIMIT —We | & (5
&) « o 755075 100 135 | WATER CONTENT.wW | 25
ELEV alwlw | 3] g [SHEAR STRENGTH we w ol Z | REMARKS
Serth DESCRIPTION -l B S 3 o unconrmneD + FIELD VANE y
. & 21700 & e cuick triaar  x a8 vane | WATER CONTENT % 9,
785.5| Ground Level @ z EEV : , 10 20 30 GR SA 51 CL
0.0 =
1 188 A \
Silty sand to sandy Iz 85113 780 7 o 0 75 (25)
JI 55116
silt, trace of clay [/14.4.1.85 10
ol ss i 34
161 sg i8] 770
7 Iss
S8 lss | 22
19185} 20
. 760
Loose to 4 10 1 88 1 30
— ::r 11 1 ss 1 68 — .
gravel :ﬂ'_:_-;_ 12 1 85 i 48 { 31 69 ( O}
Very Dense 4l h
43 ss 39 730 {
Itjaa I ss | 45
Jais s 27] 740 .
.‘ . \\]
L rerorBoreroT 416 1 ss 26 < 2 228
- oo 0 orenole
731.5 N
54,01 End of Come 145712

T —

20
15 ¢-5 % STRAIN AT FAILURE
10



QFFICE REPORT ON SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 8

gy _BVY

WwWE 40-66-10/11 LOCATION Co-ords. 15,603,183 ¥; 1,270,866 E. ORIGINATED
DIST 2 HWY 402 BORING DATE  December 12, 15, 16, 1975 COMPILED 8Y BYY
DATUM Geodetic BORFHOLE TYPE M.V, Hollow Stem Auger CHECKED BY
SOIL PROFILE SAMPLES ®  JDYNAMIC CONE PENETRATION LIQUID LT ——W =
b JREUSTANCE P10T PLASTIC UMY Wei =05
Of a1 3 25_so 75 0o 1fs | WATER CONTENT—w | 25
ELEV alw|w ) 3| 9 JSHEAR STRENGTH we w W = | REMARKS
SEPTH DESCRIPTION 12> S 3 o unconaneD + FIELD VANE y
el 2|7 17| 3 |e quck TRIAXIAL X 1AB VANE | WATER CONTENT % 7
787 .4 Ground Tevel @ Z }eLey 10 20 30 GR SA SI CL
0.0 3 .__E__ .
J i 88t 11
“ETEE IR
Silty sand to sandy S35 T35 780 s
4 S 21
Jilbs 1 ss] 23
silt, traces of clay | AR
1Y e
" - 8 S8 24
JLs SS 57 >
- 10 55 | 3] - I
Compact to M Tss TS 76 <
\>
¥ 12 SS 37
Very Dense . <
R §E! 38 57
750 T
B \
{14151 8§ | 39 l
‘ 740 .y
e ss e E b 020 78 2
‘117 ss i 17 <
. 730 2
y Jd181 551 23 </ i O
724.4 B ]
63.0 ; s 166/12"
Clayey silt, 19 ] ss1 17
4 720
occasional seams and A
0 089 1]
201 ss| 28 °
layers of silt
¥z
//‘
% 71
v iff d /
ery Stiff to Har ’ 71 ] 551 68
' %
Y%
% 70
%
i i 55178 -
i
£y ]
t
11
' ¢ 69
1
33178578 o 0 046 54
v
683.4 /f/ 4 /f/f
104.0 [ 44 20 4 _
: 159-5 % STRAIN AT FAILURE Continuved
iy




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHMNICAL OFFICE ~ SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 8 Continued

OFFICE REPORT ON SOIL EXPLORATION

wp 40-66-10/11 LOCATION Co-ords. 15,603,183 ¥; 1,270,866 E. ORIGINATED BY _BVV
pisT 2 Hwy _ 402 BORING DATE __ December 12, 15, 16, 1975 COMPILED BY EVV
DATUM Geodetic BOREHOLE TYPE M.V, Hollow Stem Auger CHECKED BY .
SOIL PROFILE SAMPLES 2 FOYNAMIC CONE PENETRATION LIQUID LIMIT ———W, =
% RESISTANCE PLOT PLASTHC LIMIT wel = 5
Gl & al 3 25 50, 75 100 j25 JWATER CONTENT_.w | Z 5
ELEV & b o 2 g SHEAR STRENGTH We W Wy 2 REMARKS
. e ]
DEPTH DESCRIPTION 121> |21 8 o unconmmen + FIELD VANE y
el 217 |71 & [eauick TRiaxAL  x 1aB vaNE | WATER CONTENT % ”
683.4| continued v £ LELEY 10 20 30 GR SA ST CL
104.0 ’ .
2t 680
%
L 26 | ss | 26
% .
"
1
"
¢ 870
"’
665.9 25 1 85 1 30 "
121.5; End of Borehole

20
5 -5 % STRAIN AT FAILURE
1c




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS lSECfEON

RECORD OF BOREHOLE N¢ 9

WP 40-66-10/11 LOCATION Co-ords. 15,603,087 N3 1,270 904 E. ORIGINATED BY _MK
pIST__2 HwY _ 402 BORING DATE _ December 8, 10, 1975 COMPILED 8Y BYV
DATUM Geodetic BOREHOLE TYPE M.V. Hollow Stem Auger CHECKED BY il
SOIL PROFILE SAMPLES @ IoYNAMIC CONE PENETRATION LIQUID UMIT ¥ | &
5 RESISTANCE PLOT PEASTIC LIMT Wel = 5
&1 « it 75 5075 100 125 | WATER CONTENT.w | 24
ELEV gfwlw 3] 2 [SHEAR STRENGTH we w oW 3 | REMARKS
BEFTH DESCRIPTION s> 1 2 8 1o UNCONFINED + FELD VANE ¥ ‘
: 2l 217 | % le QuICK TRIANAL X 1AB VANE [ WATER CONTENT % o,
785.5| Ground Level & Z ey ' 16 20 30 GR SA S1 CL
0.0 : -
131 BT
.88 [ 10F 788
Silty sand to sandy (
3 .88 1 15
HEr T s 1 ) o 014 81 5
silt, traces of clay s 38 23 E
e ies a3 T
. 7 §$S | 34 .
M E 85130 o G 9L (9 )
J1l9 1 ss {26
Loose to Very Demse |l-iFeT a1 5zl 760 A
AR A /(
412 {85 ¢ 58 <>
i, ]
SR Py A =
1A LSS 38 \\\ ° 09L¢9)
G L7 85 1105 1'0i1-2‘
I 740 2
SR FEN N
734.0 NS S T
51.5] End of Borelole

20
15 9-5 % STRAIN AT FAILURE
10




QFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS— ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 10

wpr’

-

WP 40-66-10/11 LOCATION Co-ords. 15,603,119 N; 1,270,863 E. ORIGINATED By MK
DisY 2 HWY 402 8ORING DATE December 11, 1975 COMPILED BY BW
DATUM Gegdetic BOREHOLE TYPE M.V, Hollow Stem Auger CHECKED BYEZ
SOIL PROFILE SAMPLES & JOYNAMIC CONE PENETRATION LIQUID LIMIT ¥ &=
= |resistance ot PLASTIC LIMIT —Wo | & 05
Of « afl 3 T g0 75 1h0_ 135 | WATER CONTENT_w | Z &
ELEV glwlw | 21 .2 [SHEAR STRENGTH wp woow 2 | REMARKS
SEFTH DESCRIPTTON P> 1 £ 2 o unconrmnep + FIELD VANE y
22 A % | e quick TRIAXIAL X LAB VANE - | WATER CONTENT % o
786.8!  Ground Level w Z leie 10 20 30 GR SA 51 CL
g.0 1 ¥
i3 ss 13}
Silty sand to sandy s {t
31 88 ¢ 35 b
3 S5 15 >
silt, traces of clay i M j>‘ ¢ 037 58 3
R <
7 1 S5 | 42
T8 85| &1
theissy 22
Compact to 1§16 | 88 g (
HiTssT s s o 092 (8 )
Very Dense S TsST a8 ?
ST S5 eI \\\___3
{12 135 65 e
415 | 55 | 87 e
\
. \::
"
e[ s 3 A
=
\
! \
735.3 417 1 ss | 30 158712
'51.5] End of Borehole

20 )
1565 % STRAIN AT FAILURE
10 :




"EXPLORATION

LI

vt R Y

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

ENGINEERING SERVICES BRANCH - GECTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 11
‘WP 40-66-10/11 LOCATION Co-ords. 15,603,229 N; 1,270,751 E. ORIGINATED BY _BYYV
pist__2 Hwy __ 402 BORING DATE _ December 17, 1975 COMPILED BY___ BW
DATUM Geodetic BOREHOLE TYPF M.V, Hollow Stem Auger CHECKED BY A
] {DYNAMIC CONE PENETRATION LIQUID UIMIT W e
SOt PROFILE S?M?LES E RESISTANCE PLOT PLASTIC LiMIT we ié
5l o | ol = 25 50 75 00 135 WATER CONTENT.¥ | Z
ELEV afelw |31 9 [SHEAR STRENGTH we W W = | REMARKS
: ! [
SEeTH DESCRIPTION S120 > 1 <1 8 fo unconsmen + FIED VANE y
o 3 | ol % 1e QUICK TRIAXIAL X LAB vANE }WATER CONTENT % o,
786.5| Ground Level wr Z | ELey 10 20 30 GR SA 5t CL
0.0 ) g ¥
_ 1 851 5]
8ilty sand to sandy -' 2 . 85| 12 750
‘ 43 ss| 19 .
silt, traces of clay 4 [ 8S | 28 _
. 5 53 17 [} 0 44 (56}
6 §S g 770
7 1 85| 19 ;
| 8 1 ss | 16 a
1119 S5 75 . [+ 693 (7))
Loose to Very Dense | "[{10 | ss | 34 760
’ [ {185 | 35 »2
A s 2
i < - o : 039l (%
5 ) 413 | 85 | 40 750 . }
/’:>
e ssTTR7) Y
LSS 240 Z
- &
) \>
733.0 4'1i6 35S 22 <——" ) [»] 0 31 67 2
51.5| End of Borehole }
730 A
726.5 <
60.0! End of Cone 151412

Fiy
1$¢-5 % STRAIN AT FAIURE



- Qct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

' SAND GRAVEL
CLAY/& SILT Fine | Medium | Coarse Fine | Coarse
100 MINISTRY SIEVE DESIGNATION 270 200 140 . 100 6050 40 30 20 16 108 It W Yo }]/2" 2“2]/2"3;
90 10
B8O 20
70 30
o
40
LED 60 g
) <
< 2
b 5D 50
z LEGEND 5
[5N]
A BH |SAMPLE SYMBOL Q
o a0 60w
a0 70
20 80
10 20
ol
| R0
0
L] ! [ ! L1 [ TP iild R
° e &5 33 - o ™ wom 0.1 0.5 1.0 2 3 4 10 20 30 40 506070
© < e oo @ @ < Qo
CGRAIN  SIZE IN MILLIMETERS
GRAIN SIZE DISTRIBUTION FIG No 1

v Ministry of
-: Transportation and
. - Communications

Onario .
JENGINEERING SERVICES BRANCH |

SILTY SAND TO SANDY SILT
_TRACES OF CLAY

WP 40-66-10 & 11




BT SRS

Oct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

SAND GRAVEL
CLA/Y & ST Fine [ Medium | Coorse Fine | Coarse
100 MINISTRY SIEVE DESIGNATION 270 200 140 ' 100 6050 40 30 20 16 10 8 4 O R/ AR 21/2"3;
. d‘-w apee
L /4
90 // /: 10
/( 1/'!
8C /( . 1/[' 20 .
y [
/| /1
70 : V4 / 30
4 /
| /7 g
2 77 :
2 g
{17 // :
50 / 50
LEH // LEGEND 5
Wl
= /r’ BH |SAMPLE SYMBOL Y
& 40 -l 40 &
// 4 | 18
// 8 | 20 |————=—1
30 ¢
i 8 | 23
/
20 20
10 : 90
100
° L { | | P11 [ ] RN RN
s s 2 23 - 8 m owow 0-1 0.5 1.0 2 A 4 5 10 20 30 40 506070
& & © oo 9 o o © o .
GRAIN  SIZE IN MILLIMETERS
GRAIN SIZE DISTRIBUTION FIG No 2

- Ministry of
?? |  Transportation and
\ F Communications

Ontario
ENGINEERING SERVICES BRANCH |

CLAYEY SIUT

b b s i

WP 40-66-10 &1

O A B 1 51 1 SN AN 2 S T L1 S S S i e Wt S ) SO




-

ABUTMENT ON COMPACTED FILL SHOWING GRANULAR 'A' CORE -

L 7 ETETITEEE S
- Sl SN T 10" —h
T I MR ~
e ST TR ~ .
// 5 ¢ a 40 rq. "4 \{\N
- ' M ~
/ . . 1Al ’ -
- ~ "EARTH GRANULAR A N EARTH ™~
Rl FiLl | FILL
X ~-SECTION
: BUILD UP TO THIS LEVEL THEN
NOT TO SCALE EXCAVATE FOR FOOTING
r-——w——IO'
| T 0L TS
’),'-\ P NP RPN ’f'/ EARTH FILL
V t ¥ B O/P
- K | GRANULAR 'A - <
e éﬁzm TR Ao X cR— ' NG
P 7/’ __REMOVE TOPSOIL & SOFT MATERIAL -

LONGITUDINAL SECTION

NOTES o o ‘
1 - REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘A’

2 - PLACE GRANULAR ‘A" TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING TQ
CURRENT M.T.C. STANDARDS.

3- EXCAVATE COMPACTED GRANULAR ‘Al MATERIAL FOR FOOTING.

FIG. 3 | W.P. 40-66-10"& 11



FF-A.G) {Rev. Jan 73}

N STANDARD PENETRATION RESISTANCE © |
£2 INCHES INTQ THE SuBSOIL,

ABBREVIATIONS B SYMBOLS USED IN THIS REPORT .

PENETRATION RESISTANCE

~ THE KUMBER OF BLOWS REQUtREQI TG ADVANCE A STANDARD SPLIT SPOON SAMPLER
DRIVEN 8Y MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONLE, FITTED

TG THE END OF ORILL RODS,

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSEMNESS OF COHESIONLESS

i2 INCHES INTO THE SUBSOIL,

DESCRIPTION OF SOIL

iN THE FOLLOWING TERMS : -~

CONSISTENCY

VERY SOFY

SOFT

FIRM

STIFF

YERY STIFF
- ’ HARD

yu

ciy
ciD
CAlY
CAD

ARy - i
<

TERMS TO BE USED
TRACE< |O% ,

¢ LB/SQ FT.
O -~ 250
250 ~ 500
500 - 1000
100G ~ 2000
2000 - 4000
> 4000

IN DESCRIBING SOILS

SOME 0—-25% , WITH 25-40% > 40%

TYPE OF SAMPLE

8.8 SPLIT SPOON T W
WS WASHED SAMPLE TP
RS SLOTTED TUBE SAMPLE [+ 34
AS. AUGER SAMPLE F.S.
Cs. CHUNK SAMPLE R.C.

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

S0ILS ARE DESCRIBED

DENSENESS ‘N BLOWS / FT.
VERY LOOUSE g~ 4
LOOSE 4§ - 10
COMPACT 10 ~ 30
DENSE 30 - 80
VERY DENSE > 50

SILTY, SANDY, GRAVELLY, CLAYEY ETC.

THINWALL OPEN
THINWALL PISTON
OCESTERBERG SAMPLE
FOIL SAMPLE

ROCK CORE

SAMPLE AﬂVANCfD HYDRAULICALLY

P H.
P. M. SAMPLE ADVANCED MANUALLY
SOiL TESTS
UNCONFINED COMPRESSION L. LABORATORY VANE
UNCONSOLIDATED UNDRAINED TRIAXIAL Fv. FIELD VANE
CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL < CONSOLIDATION
" * DRAINED = 5 SENSITIVITY

“ ANISOTROPIC  UNDRAINED =
DRAINED -

* »



FUTAT LMD | REY Jalh r )

Cy

$u

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHT OF 501t {BULX DENSITY)
UNIT WEIGHT OF SOLID PARTICLES
UNIT WEIGHT OF WATER

UNIT BRY WEIGHT OF SOIL {DRY DENSITY)

UMIT WEIGHT OF SUBMERGED SOIL
SPECIFIC GRAVITY OF SOLID PARTICLES G »

voID RATIO

POROSITY

WATER CONTENT

DEGREE COF SATURATION

LIQUID LIMIT

PLASTIC LIMT

BLASTICITY INDEX

SHRINKAGE LIMIT

W We
fe

LIQUIDITY INDEX =

CONSISTENCY INDEX = .."fL_.t; L&
VOID RATIO N LOOSEST STATE
VOID RATIO IN DENSEST STATE
Emox €

max " €min
RELATIVE DENSITY [, IS ALSO USED
HYORAULIC HEAD OR POTENTIAL
RATE OF GISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE FER UNIT VOLUME

DENSITY INDEX =

COEFFICIENT OF VOLUME CHANGE = i@
{i+te Ao
COEFFICIENT OF CONSOLIDATION
fe
COMPRESSION INDEX » ——— 28
Glog, o

TiME FACTOR = %—— { &, DRAIWAGE PATH }

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTYWE ANGLE OF
-SHEARING RESISTANCE,
QR FRICTION

APPARENT COHESION

APPAREMNT ANGLE OF
SHEARING RESISTARCE,
CR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

e ¢+ 0 tan ¢

(N TERMS OF
TOTAL STRESS

Ty Cy+ o tan ¢

s
€

logea OR In g

GENERAL

=3-1416
BASE OF NATURAL LOGARITHMS 2-T183
NATURAL LOGARITHM OF &

100,00 OR 100 ¢ LOGARITHM OF & TO BASE 10

D XROMLY oA QQE M EC<D T

zZOrw ® oo

=}

TIME

ACCELERATION DUE TO SRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

SYRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS { O IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { [L IS ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MOBULUS }
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOF OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIGUS
SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIERT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COMESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW YOE OF SLOPE TO HARE STRATUM
ANGLE OF SLOPE TGO HORIZONTAL ’




& \ oy y
8 10 ¢ s 2 A ﬁ _ 3% ‘
4 & 4 4 ] N 1 < |
820 : 820 \ > } \ j
210 10 } / \ I / "
o ; { d = i l ]
a ' i
800~ S 800 { , |
BIF CONE 5/F CONE ta ~ % A
790 e S - N . b BAE-CONE—— B4E-CONE | 790
TTTL R T T T T8 F TG e Nog - ' ‘ g ) 5 A
7801 E %i . 1 780 E
PRSI ' | |
7704ty b s ~770 W , -
NEE < Compact ?cfi - )2 E . } f‘
3| oV Dense | - 2 760 3 f | PROPOSED
O T T SS T B x 10020000 CPR RE of N R FOOTINGS
AN B Pt DR £ R SHOY. 216V EN00 § Fowy 202 1 BN | :
7504l f57} 4 ERERE . 1750 1560300741, 1,270,882 69E
. b 27 B - o B R A 4 . \
. . -, i . AR F
ot Ll K 04 HWY | {402 0 [LINE A ;
- i ? . . N e e g 1 To Hwy 401-= |
L 730 i /’ :
1= i
o & 4.5 o] ¥ Z Maley i
720 T [ = |
2 1
710 “ /// / 70 N
48 :
s CLAYEY ST 200 LEGEND
|75 OCC SEAMS & LAYERS OF SILT N |
690 V. Stiff to Hard 690 \ 9_ Bore Hole
4 7] % /// { —{f‘} Dyramic Ceone Peretration Resstance Test
58041 680 B/F CONE - Blows/ Fr. Cone Tost {150 s, energp/blow]
/ * / g 4 i 5 Bore Hole & Cons Test .
S0 &70 l ¥ \ . . ;
i1l 1 A A { - Woter leveis estoblished of time :
. | M of tield mvestigation. Dec 1975 :
&5 660 i N
450 A-A 650 (
35 8
2= - CO-GRCNATES
NO. fEtevaTION | | o east
t 788.1 | 15603,114 | 1,270,795
1 10 9 4 603, 270,
‘$’ '$' 'd} . & 420 4 7as5.4 15603015 [ 1,270,888
&0 ) 5 785.5 115403086 | 1,270,964
810
810 810 530 8 787.4  [15603.83 | 1,270,866
4 800 326 LROPOSED GRADE 8416 9 785.5 115603087 | 1,270,904
800 .
he 19 r86.8 | 15403119 | 1270363
810
7902 53t R R Baa g7 coNe 790 810 o} o7se.s  |ise03.229 | 1,270,751
- o~ : .
12 ) = 300
780 ,;% IGEEI = - ~1-780 800 Y
ENE Y By e . - 3/F CONE — '
By e H a1t . F 73 - . i 3 790
770k 'S)“ 453 SR ,Siii‘ﬁios\f"sﬁ- o L] A770 790 w S i e e <
SR 45Compacr ta -i'-ﬁ'- > ! i K - ¥ s an o BE IS DNEN B A
L5 J3s .ol F22i | TRACES OF (CLAYE e I il A1 5 NP B b T e T S P L T O Y 7
760F i . %19 \’ew Dense- SR iR T O %760 T80T A I 1= : : *0 — NOTE =
. b b ER S a0 T P P O DO O O M A AL T
-ﬁ ks o f He AL AL EYE 1TY _SAND IC! &1L 770 The boundaras betwsen sal strota hove been estoblished only of
BT et . 750 ?TG_ E i19 ; SANDY ST O Bore Hole focations. Between Bore Holes Ihe boundories are ossumed
: }, ' i il IR . T fé Iy wraces oF cuay LT : : 7 from geologicat evidence .
ju&? . } R S T740 s ;: s Thoeseto e NOTE. FOR CONTRACT DOCUMENT
? I ‘l' . !;;_l A3%- 7 I T4 o . { 1LE i 1T h 250 The + i ion report for
710+ 1A e e 710 750 ot e THOEL LS —t L R e + this structure may be examined at the Structural
B o - k Al es7 T ThEREELLE ! CHiice and Fmg;ia!rgns Office, Downsview,
i : i D RSN REAAAA: i " LONDON :
720 s { Y 730 740 22 e S SIS SHER LN : 740 z apd at the o] District Office,
5 /}/ It ezt £ 1. 3 L3S . : é
710 70 H : 730 T DErgRIPT Lre
718 A % A 1 :
o] | {
700 CLavEY SUT 700 720 : 720
Ocvcémfsfai Oift {é 29 //f MINISTRY OF TRANSPGRIATION AND COMMUNICATIONS-ONTARIO
90 L te far o 716 | ENGREERRG SERVCES BRANCH-CEQTECHNICAL OFFICE - SOH MECHANICS STCTION
/ A / . :
550 %0 00 700 CANADIAN PACIFIC RAILWAY
pd . - {3.8 Miles Waest of Hwy 2}
s - aQ
670 Yoy 890 - ° miGHwar N0 Proposed 407 LINE A DisT NO 2
P : o80 <0 _MIDDLESEX
680 880 2 3 ¢ Twp CARADOC _ 1o1_22 con N
Lz, = -
650 B-8 50 2 S e SFITE TINE S | BORE HOLE_LOCATIONS & SOIL STRATA
SECTIONS ¢ Scace | L RUITLF VAT
SCALE : t P
LI 20 4OFT 2 9 o0 20 40FT [ DR ann ﬂp CHECKEC oy | & 2 SO
o — ] ) DATE Feb 5, 3978 LTE NG [9-57F BHDGE CRAWNG NO
§ REF No E-5392-1, Aug 1975 APPUIVED CONT MO






