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For

W.P. 40-66-(22 & 23)
Hwy. 402 District 2 London
Concession 4 Road Overpass EB/WB Lanes
3.1 Miles West of Hwy 81 ’

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

We believe that the factual data and recommendations contained therein
will prove adequate for your requirements. Should additional infor-
mation be required, please do not hesitate to contact our Office.
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FOUNDATION INVESTIGATION REPORT
For :

W.P. 40-66-(22 & 23)
Hwy. 402 District 2 London
Con09551on 4 Road Overpass EB/WB Lanes
3.1 Hiles West of Hwy 81

1. INTRODUCTION

This report is to provide information for the design and construc-
tion of the proposed twin structures at the above mentioned site. '

The subsoil information is based on eight sampled boreholes and six
dynamic cone penetration tests. The boring operation was carried out using
hollow stem augers which were advanced into the sand without the use of a
plug. A split-spoon, from which the ball had been removed, was then washed
down to just below the bottom of the augers, where it was driven in the
conventional manner. In this way the disturbance of the sand'1éyer to be
sampled was kept to a minimum as it was not subjected to an unba!ancéd head
during the removal of rods from the hollow stem augers.

2. SITE DESCRIPTION

The proposed 1ocatidn is in the Twp. of Caradoc two miles northeast
of the Town of Mount Brydges. This area is a flat sand plain crossed by

occasional low ridges. It is on the crest of one of these sand ridges which

Huy 402 crosses at an oblique angle that the structures will be located. A
mile to the northeast the land rises sharply as a till morraine.

Numerous tobacco farms are situated in the .area with the remainder
of the cleared land being employed in mixed farming. The uncleared land is
generally low and swampy. A typical example of this type of area is found
1000 ft. to the north of the site.

3. SUBSOIL

(3.1) General

The subsoil consists of an upper layer, dp to 12 ft. in
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thickness, of silt some sand overlying 50 to 60 ft. of sand with

a trace of silt. These upper layers were layed down as a deltaic
deposit at an early post glacial outlet of the Thames River and !

. were then surficially reworked by wind action. Underlying them is
at least 60 ft. of clayey silt. The deepest borehole was terminated
in this layer some 120 ft. below the surface. |

(3.2) Silt Some Sand

This upper layer varies in depth to a maximum of 12 ft. and
has been partially removed where the concession road cuts through
the crust of the ridge. It generally has a loose relative density
increasing to compact in the lower portion. Moisture content varies
from 15 to 20 percent.

(3.3) Sand

The sand layers varies from 50 to 60 ft. in thickness. It is
primarily a deposit of fine sand containing less than 10% silt
(grain size distribution shown as an envelope in Fig. 1). There are
however occasional layers with higher silt contents. One layer be-
tween five and ten ft. in thickness consists of well graded sand with
a trace of gravel. It was encountered in all boreholes between
elevations 760 and 775. | ”

The relative density of the sand deposit varies from compact
to very dense with Standard Penetration 'N' values varying from 10
to in excess of 100 blows per foot. Moisture content above the
‘groundwater level is approximately 5 percent while below the ground-
water level it ranges from 14 to 21 percent.

(3.4) Clayey Silt

The clayey silt deposit extends from a depth of approximately
60 ft. to in excess of 120 ft. It has a stiff to hard consistancy
with Standard Penetration\'N' values ranging from 14 to 70 blows per
- foot. The deposit has a low degree of plasticity with a moisture
content of approximately 20%.

g SN
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(3.5) Groundwater

Groundwater was encountered in the sand at elevation 786.
This corresponds with the surface elevation of a nearby irregation
pond. ’

4. DISCUSSION AND RECOMMENDATIONS

(4.1) Discussion

It is proposed that Hwy 402 pass over Concession Road 4 on
single span twin structures. The grade of Hwy 402 has been set at
elevation 810, thereby requiring a cut of about eight ft. to Tower
the concession road to elevation 790. Two proposals are to be con-
sidered. The first is for structures with a single 90 ft. span
‘and perched abutments. The second is to construct rigid frame
structures with a span of 36 ft. It should be noted that this second
proposal will require the construction of footings below the pre-
vailing groundwater level. ' |

(4.2) Perched Abutments on Spread Footings

Perched abutments may be constructed at or above elevation 794
by removing the existing soil above elevation 790. and replacing it
with well compacted granular 'A'. A net safe design load of 2.5 tons
per square foot may then be applied. For calculations of sliding
resistance, a friction coefficient of .55 may be assumed to apply
between the footing and the granular 'A'. A construction scheme
is outlined in Fig. 2 in the Appendix. Settlements which will take
place as the load is applied will not exceed 1% inches with a dif-
ferential settlement of less than 1 inch. \ '

(4.3) Tube Piles

The footings for both structural alternativés may be supportéd
on steel tube piles (12-3/4" X 1/4*) driven to elevation 755. For
design purposes a safe design load of. 40 tons per pile may be assumed.



(4.4) Franki Piles

Either structural alternative may be suppbrted on Franki type
displacement caissons. The elevation at which the bulb of the pile
is formed will vary from one scheme to the other due to thé difference
in elevation of the pile caps. In the case of the rigid frame
structure they should be formed below elevation 778, while the -
structure with perched abutments the pile bulbs may be formed below
elevation 783. ' )

Piles with the following shaft diameters (inside diameter of
the drive tube) will develop the fb]1owing design bearing capacities.

14 in. - 70 tons

18 in. - 125 tons
22 1in. - 150 tons

The cost of installing these piles complete with all material
other than reinforcing steel may be estimated assuming $25.00, $28.00
and $32.00 per lineal foot for the 14 inch, 18 inch and 22 inch types,
respectively. Settlement not exceeding one inch could be expected.

(4.5) Dewatering

\ No dewatering problems are to be expected if perched abutments
are employed as the footings or pile caps will be above groundwater
level. If the rigid frame structure is adopted the pile caps will
be founded several feet below the groundwater level. The groundwater
level may be depressed sufficiently to allow construction in dry
conditions by pumping from sumps located beyond the area of the
pile caps. It should, however, be noted that the volume of water
required to be pumped will be relatively Targe as ponds excavated
in the immediate vicinity are used as water sources to irrigate
tobacco crops. '



(4.6) Frost Protection

A11 pile caps or spread footings should be protected against

frost action by a minimum four feet of cover.
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS =~ ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N¢ 1

E. ORIGINATED BY PJS

OFFICE REPORT ‘SO?L EXPLORATION

wp__40-66-22/23 LOCATION Go-ords. 15,601,648 N3 1,272,265
DIST 2 pwy 402 BORING DATE __ February &, 1976 COMPILED BY__BJS
DATUM _ Geodetic BOREHOLE TYPE Hollow Stem Auger & Come Test CHECKED BY
% JDYNAMIC CONE PENETRATION LIQUID UMIT e [ b
SOIL_PROFILE SAMPLES 1 £ lresistance piot PLASTIC LIMIT o Wp | = 5
Of o i B o 40 89 0. 180 | WATER CONTENT—W | Z 5 ,
ELEV Elw | w | 2] g [SHEAR STRENGTH Wp w ™ 21 REMARKS
SEPTR DESCRIPTION sl o~ g 8 {0 UNCONRINED + BELD VANE y
’ & 217 | D B e ouick TRIAKAL X LAB VANE WATER CONTENT % o,
799.5| Ground Level A Z |grey ’ 10 20 30 GR SA 51 CL
0.0 gilt, some sand
Loose 1188 |7
792.5 :
7.0 N A I L N ,
Fine sand,’ trace , T 790 M:b . : 091 (9)
of silt (A ss T30} ¢ e 3
5 TssTER T <> ks 093 (7)
. L ) < .
tompact to Very Densel *, 780 L)
P N [
s 5 z
Well graded sand KN : 776 ' ; _
trace of gravel | .° 888 | 34 © 788 (5)
-8 Tsg (107 -
L 760
c.io ss 130
S FE N Y | o 095 (5
750
748.0 R Y
51.5] tnd of Borehole

-1 I
1505 % STRAIN AT FAILURE



OFFICE REPORT Oi SO EXPLORATION

MINISTRY OF TRAMSPORTATION AND COMMUNICATIONS~ ONTARIO

ENGINEERING SERVICES BRANCH-GECTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 2 ’

WP 40-66-22123 LOCATION Co-ords. 15,601,697 N; 1,272,276Eu ' ORIGINATED BY PJIS
DIST...2 HWY _ 402 BORING DATE _February 5, 1976 COMPILED BY__PJS
DATUM __ Ceodetic BOREHMOLE TYPE Hollow Stem Auger . CHECKED BY
M @ |DYNAMIC CONE PENETRATION LICUID LMIT cee®y | e
SOIL PROFILE SAMPLES 'ii RESISTANCE PLOT ' PLASTIC LIMIT Wp s-_:i%
B1 al 3 o 40, 80 . 80100 | WATER CONTENT—..W | £ i)
ELEY glw | w | 3] 9 [SHEAR STRENGTH We W Z | REMARKS
BEPTH DESCRIPTION 121~ g 8 |0 UNCONEINED + FIELD VANE P Ay 1 :
| S12| 7 | 2| 8 |oquckrmmna xuas vane |WATER CONTENT %) "
799,01 Ground Level & Z | ELEV 0 20 30 GR SA §1 CL
0.0 |81lt, some sand, '
trace of clay ) .
792,0 Loose 1.1.88 9 ) i o, - 018 74 8§
7.0 NN B
Fine sand, trace of [ - 790
~ofalss L a7 'R
silt % 185 | 191" R 093 (7
Y A o o . 092 (8)
Compact to Very Demse| * 1 6 | 88 1 221 .44
1.1 ss [ 30]
Well graded sand : 4.8 188 | 33
rrace of gravel .’ 270
19 | 85 1 28 & 2 93 (5
] R 5
760
I EE TS
' - 750

742,35 +o112 | 88 | 24

56.3] End of Borehole

20
5 4’.;»5 % STRAIN AT FAILURE
¥




QFFICE REPORT ON 501 EXPLORATION

p—

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTE CHNICAL OFFICE = SOI MECHANICS SECTION
RECORD OF BOREHOLE N2 3

wep  40-66-22/23 LOCATION Co-ords. 15,601‘,737 Ny 1,272,311 E. GRIGINATED BY BJS
BisT 2 pwy 402 BORING DATE _ February 9 1976 COMPILED BY__PIS
‘DATUM _ Geodetic BOREHOLE TYPE Hollow Stem Auger & Cone Test CHECKED BY :
% |DYNAMIC CONE PENETRATION LIQUID LIMIT cemaW | 1
SOIL_PROFILE SAMPLES = |RESISTANCE ploT PLASTIC LIMIT Wy} = &
ol « o 2o 4o 85 0 o | WATER CONTENT—w | 25
ELEV alwlw | 2] ¢ [SHEAR STRENGTH we W w 2 | REMARKS
SEPTH DESCRIPTION w1z > | 1 8 |0 UNCONFINED + FIELD VANE y
o “_z" = [ # QUICK TRIAXIAL X LAB VANE | WATER CONTENT % w
796.0 Ground Level * Z 1 ELey 10 20 30 GR SA 51 CL
0.0 silt, trace of sand
and clay.
188 71 790 :
~ )\
Lovse to Dense R % T i 0 293 3
784.0 R T o
12,01 cpalss [ 23 ;.M*"“”"‘“ o 093 (7)
, cf2 188 1 331 ysp =<
e less e ?
Well gradgdmsgn:f T ] '
O AT R
trace of gravel . 770 el
" g 1 85 1.37 =] 8 38 {4 )
Fine gand, trace Lt
AR OO T 1) >
of silt - 760 |
< +ji0_| 85 192 M::EW
N FI AR PR T
Compact to Very Densep . 750
« 412188 1 42
e . 740 ’
some silt |* -[I3 [ S5 [ 386 @ 087 25 8
] 10
456, 6 A8 1T I8
70,0 Ed
w/,
) 720
Clayey Silt //
i“//
15188 39 [—
Very Stiff to Hard | !
Y ai 710
f//
f//
X’ 700
161 .85 20
V“//
b . ,
£92,0 /4 Y/
104.0 [/

20 ' - /44 .
1545 % STRAIN AT FAILURE Continued
W0 -




OFFICE REPORT ON SOIL EXPLORATION

L
MINISTRY OF TRANSPOF&TAT!ON AND COMMUNICATIONS~ONTARIO
ENGINEERING SERVICES BRANCH - GEQTECHNICAL OFFICE - 5OIL MECHANICS SECT!ON :
RECORD OF BOREHOLE N2 3 Continued
wp  40-66-22/23 LOCATION Co-ords. 15,601,737 N; 1,272,311 E. ORIGINATED By BJS
pisT__ 2 HWY 402 BORING DATE _ February 9, 1976 COMPILED BY__PJS
parum__ Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY .4
= JDYNAMIC CONE PENETRATION LIQUID UMIT e [ e
SOIL PROFILE SAMPLES w  Resistance plor PLASTIC LIMIT coeWp | &= 5

61 & w2 2o 40 g0 do_ o | WATER CONTENT—.W | Z G \

Flw | w |21 9 [JSHEAR STRENGTH wp W Wy 2 | REMARKS
ELEV Jola 2] 2 %
BEFTH DESCRIPTION 212> 1 2 B o UNCONFINED + FIELD VANE y '

o 2 IR E le QUICK TRIAXIAL X LAB VANE | WATER CONTENT % 5,
692.0 continued % Z |eLev 10 20 30 GR SA 51 CL
104.01 : A

Clayey sile g 690
Very Stiff to Hard P

L4

’/’/ 680
677.0 o AN . —
119.0| End of Borehole '

20 :
15 ¢-5 " STRAIN AT FAILURE

Yoo




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS = ONTARIO'

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 4

wp_ 40-66-22/23 LOCATION Co-ords. 15,601,741 Wy 1,272,356 E. ORIGINATED By BJS
oigt 2 HWY 402 BORING DATE  February 10, 1976 ' ‘COMPILED BY _ BJS
DATUM Geodetic BOREMOLE TYPE Hollow Stem Auger & Cone Test CHECKED BY '
& DYNAMIC CONE PENETRATION LEGHUID LT Wy Lo
SOlL_PROFILE SAMPLES 1 & |Resistance Piot PLASTIC LIMIT W | &= 3
6l « gl 3 o 45 do 4o 1| WATER CONTENT—w } Z 3 | -
ELEY : el w 3] g [SHEAR STRENGTH Wp woooW F | REMARKS
, e
SERTH DESCRIPTION 212 > g 8 O UNCONFINED + FIELD VANE S y
o 329 I % ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % o,
798.9 Ground Level ( Z leey . 10 20 30 GR SA S1 CL
U.Uigi1e, some sand, o '
trace of clay.
791.9 | Loose 158! 4
7.0 - ETEETTE] 790 i o 092 (8)
b ETss T -
T X — > 0 44 51 5
“'”“;-.- 5 188 137 <
d t e
Fine sand, trvace o e TE e 7s0 "~ . o 86 (14)
silt R A T (}
Loose to Very Dense s T .
Well gra&;&*;e;xdwr,w: 770 ﬁw o 292 (6
trace of gravel ' ~ 9.1.88 | 63 1] ’ ,
= L <
‘. 150 | s§ | 33 N :
L. 760 'L‘M
il ss 82 \
L . ey
- |12 1 ss [10047"
750
i3 ) ss 1116
CETEs B
740.9 . ..
58.0|Clayey silt 740
737.4 Hard 15 155 1 36 Foaa]
61.5] End of Borehole

20
1595 % STRAIN AT FAILURE
ETa)



OF FICE REPORT ON 3SOIL EXPLORATION

MINISTRY OF TRANMSPORTATION AND COMMUNICATIONS- ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 §

40-66-22/23

CRIGIMATED BY _BJS

W LOCATION Cowords. 15,601,712 Ny 1,272,194 E.
sy 2 Hwy 402 BORING DATE __ February 12, 1976 COMPILED BY _ PJS
DATUM Geodetic BOREMOLE TYPE Hollow Stem Auger & Cone Test CHECKED BY.. ) :
o DYNAMIC CONE PENETRATION LiQuib L!MT e Wy Lo
SOIL_PROFILE SAMPLES 1 & lResisTANCE PploT PLASTIC LIMIT ot | &= 35
6l o ol 70 40 _co 8o 180 | WATER CONTENT..W | Z o
ELEV gla|w |21 ¢ [SHEAR STRENGTH , we W E | REMARKS
BEPTR DESCRIPTION sz > | £ 2 o uNCONEINED + FIELD VANE y
: o 217 1T 18 |e QUICK TRIAXAL X LAB VANE WATER CONTENT % ' o
799.4 | Ground Level % £ | ety L 10 20 30 GR SA 81 CL
0.015i1t, some sand,
trace of clay
792.4 Compact 188 .13 |
7.0 7 188 1 32 : o 0 88 (12}
Fine sand . 790 A
403 188 | 34 L
p. 4 fmimsra
trace of sdilt - LB 1 9% »%;— ’ Ve o 092 (8)
g NI -
Compact to Very Densel ~ 780 }
TSR \
P ‘> d 291 (7))
. 770 };,
R Y 8.1.88 | .39 (:
Well graded sand |, ° . >‘
¥ trace of gravel ', 9 .1.85 .62 CMW
mmmmm Mn:n w’
. 760
.l 88 39
N T TR
. 750
L2l 88 1132
i ik 88 1 15
761 .4 .
58.01  clayey silt , 740
ey [ie [ ss | 38
Hard ,//
732.9 15 &5 170
. 66,5 End of Borehole ' :

20 , '
15 0«5 % STRAIN AT FAILURE -
Ty -




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SO MECHANICS SECTION

6

RECORD OF BOREHOLE N¢

ORIGINATED BY B8

OFFICE REPORT ON SO EXPLORATION

wp 40-66-22/23 LOCATION to-ords. 15,601,718 N; 1,272,244 E.
pDisT 2 HWY _402- - BORING DATE  Pebruary 11, 1976 COMPILED BY_ PJS
DATUM Geodetic BOREHOLE TYPE Bollow Stem Auger CHECKED BY ﬁs:m
PR M & IDYMAMIC CONE PENETRATION LIQUID LIMIT oWy o
SOIL_PROFILE SAMPLES | & [eesisTAncE PioT LASTIC LIMIT —Ws | =&
ol o 3 B 70 4060 80 100 _ | WATER CONTENT—.W | Z
ELEV Elw|w | 3] g [SHEAR STRENGTH we W T E | REMARKS
BEFTH DESCRIPTION. 12> | £ 2 . | o UNCONFINED + FIELD VANE y
\ 215 || & |e Quick TRIAXIAL X LAB VANE WATER CONTENT % | ey
796.3 Ground Level » Z | pLey 10 20 30 GR SA 51 CL
0.0 e
Fine sand, trace of ITT788 1 1L
silt LTSS [ 26 790
S T 0 091 (9)
4 88 38 +
Compact to Very Densef . \ ,
SRR 80 & 094 {6)
e EETEE
7188 |47
T 770
Well graded sand L @ 11 84 (5 ,)
Trace of gravel . \
761.3 e T ss 140
35.0| End of Borehole

20
15 ;c:;-s % STRAIN AT FAILURE
0




CEFICE REPORT ON SOt EXPLORATION

¥
MINISTRY OF TRANSPORTATION AMD COMMUNICATIONS~ONTARID

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 7

*

wp  40-66-22/23 LOCATION Co-ords. 15,601,757 N3 1,272,279 E. ORIGINATED BY PF8
pisT___2 MWy __ 402 BORING DATE __ February 11, 1976 COMPILED BY__ PJS
DATUM Geodetic BOREMOLE TYpe Hollow Stem Auger & Come Test CHECKED BY . @
@ FDYNAMIC CONE PENETRATION LIQUID LIMIT ¥ =
SOH PROFILE SAMPLES £ |sesisTANCE prOT PLASTIC LIMIT wy ‘:@
Slae.l 18] 3 704080 80 1bo | WATER CONTENT.W | £ &
ELEV alw|w | 3] ¢ [SHEAR STRENGTH - Wy W .1 REMARKS
BErH DESCRIPTION 2l - | £ a |o unconmneD + EELD VANE Ay
@l 3|7 | ] 6 |e quick TRIAXAL X LAB VANE WATER CONTENT % o -
796.3| Ground Level & Z {piey ' , 10 20 30 GR §A 51 CL
0.0 -
o TssTTIE]
sl 70
silt I 3 [55 [ 60].X. et q 0 291 7
e of | ] b 094 (6)
Fine sand, trace of |- ° 4.1.88,...28 E:
silt : v L5 1 88 | 33 : —
. 780 v
, . 16 1 88 .1 52 B o 4 90 (6 )
Compact to Very Dense - 5 &E 5T -(:? .
Well graded sand) LIETsSsTT o
, . 770 o
Trace of gravel] -
» « 1 9 1 85 | 92
160, 8 R 5T SS. %) : L
759,4 il Ga MOYRRCGLC o j 760 e

36.9 End of Cone Test

20
189-85 % STRAIN AT FAILURE
.y

e




Of FICE REPORT ON SO EXPLORATION

MINISTRY OF TRANSPORTATION ANb COMMUNICATIONS - ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHMICAL OFFICE - 501 MECHANICS SECTION
RECORD OF BOREHOLE N2 8 |
wp_ 40-66-22/23 LOCATION Co-ords., 15,601,809 Ny 1,272,288 B, CRIGINATED BY .EIS
pist_ 2 _Hwy _ 402 BORING DATE  February 13, 1976 COMPILED 8Y__ BJS
DATUM Geodetic BOREHOLE TYPE Hollow Stem Aunger & Cone Test CHECKED BY .. .
¢ @  JDYNAMIC CONE PENETRATION LIQUID LIMIT creWi | g
SOIL_PROFILE SAMPLES | £ |resistance rioT PLASTIC LIMIT s | = 5
Ol « ol o 40 o 8o 150 | WATER CONTENT.W | Z 5
ELEV Zlw|w | 3] 2 [SHEAR STRENGTH We oy W Z | REMARKS
T DESCRIPTION lE ] > 1 g & 1o UNCONPINED + FIELD VANE - y
bE €127 |21 8 |eouck rRiaxial x ias vane | WATER CONTENT % o,
796. 2 Ground Level ¥ Z 1 ELEV 10 20 30 GRSA 51 CL
0.0 i8ilt with sand, trace o
of t:la_y‘ f .
Loose to Compact 1....88 91 79%0 e 036 ,63 .
787.2 3 TEs LT N
9.0 | Fine sand, trace of | * | 3| 88 | 78] L. T
¥ - . - m-‘" .
silt L oJ4 188 ] 20 <: ‘ s 097 (3
o c b5 188 1301 ygp o) i
Compact to Very Demsel .’ \ ]
MR NI T 2 D b 098 (2§
Well gradéz:; samd  |'. - ’
L W7 185 4L} 770 -
" Trace of gravel .
R S <
BT M“‘“‘“?
- 19 185 1681 940 g 0 86 (14}
- [0 ss 135
. I[85 [ 65} 750
'l 1 ss 151
738.2 e 740
58.0 | Clayey silt. Stiff il
736,7 A A 1 sg 14
61.5 | End of Borehole

20
15 0-5 % STRAIN AT FAILURE




Oct 75, EE-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM
SAND _ GRAVEL
-‘C{A?‘ & ST Fine | Medium | Coarse Fine E - Coorse
MINISTRY SIEVE DESIGNATION 270 700 140 100 6050 40 3020 16 108 4 O R AR AN
100 ‘ . : o 0
¢Q 10
80 70
70 30
g &0 40 %
A <
2 &
. 50 50
: LEGEND >
AMP YMBO ot
£, BH |sample|  svmOL | g
2
30 s 70
o)
20 AQ%
13:37 L1+
‘ : - ‘ o
° T T 1 [ RN [T 1111 It
3 . 8 & s2a - .o o ow 0.1 0.5 ] 2 3 4 5 S 20 30 40 506070
=3 S & &9 o s ¢ oo o -
- . ) ‘ ‘ GRAIN SIZE IN MILLIMETERS ‘
~  Ministry of , . ‘ ‘ : FIG N H
woayor GRAIN SIZE DISTRIBUTION o
\ Communications : : . WP 40-66-22 &23
Ontario : ‘ FINE SAND, TRACE OF Sitr -
ENGINEERING SERVICES BRANCH ) ‘




- " = B DR v T
~ (80 0 2 o et grd o~
/(‘—“}Oi‘—""""‘?:i .f‘;_a‘;.“,.'..“_-’: -::.‘.:________ 33'___\_“_\
. T 3 A &.‘ 4‘ \
) ~ S e S ~
// PR AN LR T \/:\
// ' \\
—~ "EARTH B GRANULAR A’ | EARTHIN
~ FILL - . FILL ~
X-SECTION
o fL B O UP TO THIS LEVFEL THEN
UILD U vV I
NOT TO SCALE ' 7 EXCAVATE FOR FOOTING
________ . — 10" —
//_ f= 10 - i
. 8 - Bl s.s
‘,2:“\ ~ IO Sl alal S // EARTH FILL
/ ¥ [ ) @)
~ GRANULAR A «9,%
: /Effm% FILL \‘9& Q.G, / %
_ /__ REMOVE TOPSOIL & SOFT MATERIAL | &

/ LONGITUDINAL SECTION

NOTES | | | - ; , o
'} - REMOVE TOPSOIL &/0R SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘A’.

2-PLACE GRANULAR ‘A’ TO TOP OF FOC}T!NG LEVEL, COMPACTED ACCORDING TO
CURRENT M.T.C. STANDARDS. ‘

3- EX{:AVATE COMPACTED GRANULAR 'A" MATERIAL FOR FOOTING .

FIG. 2 W.P. 40-66-22 &23
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

'N's STANDARD PENETRATION RESISTANGCE ~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INGHES INTO THE 5UBSOIL, ORIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES,

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUINED ToO ADVANCE A 2 INCH, 60 DEGREE coNE,  EITTED
TO THE END OF DRILL RODS, (2.INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF $SOIL

THE CONSISTENCY OF CUOMESIVE S$OILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS $0ILS ARE DESCRIBED
IN THE FOLLOWING TERMS :- '

CONSISTENDY ¢ LB/SG.FT, DENSENESS 'N' BLOWS /7 T,

VERY SOFT 0 - 250 VERY LOOSE 0 - 4
SOFT 250 - 500 : LOOSE 4 - 1y
FIRM 500 ~ 1000 . COMPACT 10 ~ 30
STIFF ' 1006 - 2000 , DENSE 30 - 30
VERY &TIFF 2000 - 4400 VERY DENSE > O50
HARD > 4000

" TERMS TO BE USED IN DESCRIBING SOILS -
TRACE < 10% , SOME j0~25% , WITH 25-40% > 40 % SILTY, SANDY, GRAVELLY, CLAYEY ETC,

TYPE OF SAMPLE

55 SPLIT SPOON T.W. THINWALL OPEN

WS WASHED SAMPLE ’ T.P THINWALL PISTON
ST SLOTTED TUBE SAMPLE 0.8 OESTERBERG SAMPLE
AS.  AUGER SAMPLE FS  FOIL SAMPLE

€S CHUNK SAMPLE RC ~ ROCK CORE

P H.  SAMPLE ADVANCED HYDRAVLICALLY
M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
I U’ UNCONFINED COMPRESSION LY.  LABORATORY VANE
UU  UNCONSOLIDATED UNDRAINED TRIAXIAL EV. FIELD VANE
C1U  CONSOLIDATED 1SOTROPIC UNDRAINED TRIAXIAL ¢ CONSOLIDATION .
Cip " " DRAINED # 5 SENSITIVITY
CAU " ANISOTROPIE ' UNDRAINED o

CAD " W DRAINED "

i ————
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"LIQUIDITY INDEX w

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHMT OF SOH. (BULK DENSITY)
UNHIT WEIGHT OF SOUID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEISHT OF 50iL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED $0IL

¥
BPECIFIC GRAVITY OF SOLID PARTICLES G «zf-

VOID RATIHD
POROSITY
WATER CONTENT
DEGREE OF SATURATION
LIGUID LIMIET
PLASTIC LimY
PLASTICITY INDEX
SHRINRAGE LIMIT
W~ W

P
CONSISTENGY INDEX » ke I; Y
VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE

DENSITY INDEX » SfOX 78,
) 2 max ™ B wmin

RELATIVE DENSITY D, 15 ALSO USED
HYDRAULIC HEAD O BOTENTIAL
HATE OF DISCHARGE

VELOGITY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

~Ape
COEFFICIENT OF VOLUME CHANGE »
X ( 1+ as Ao
COEFFICIENT OF CONSOLIDATION
Ne
COMPRESSION INDEX » wpiinfe
LG O
TIME FACTOR = ﬁéf,'»- { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
BHEAR STRENGTH

EFFECTIVE COMESION
INTERCEPT N TERMS OF

EFFECTIVE ANGLE OF EFFE"""WE' ST““‘S
SHEARING RESISTANCE, | 7y» ¢ + O tan ¢
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
GR FRICTION

COEFFICIENY OF FRICTION
SENSITIVITY

N TERMS OF
TOTAL STRESS

Ty = Cy+ o ton d

i
e

loged oR Ing

GENERAL

* 31416
BASE OF NATURAL LOGARITHMS 2.7183
NATURAL LOGARITHM OF o

l0g oo or l0g@  LOGARITHM OF 0 TO BASE 0

XMLy * 4 4 q €

Z2Tr o

mzE<e -

TIME

AGCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

KORMAL EFFECTIVE STRESS (O 13 ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S HATIO { W IS ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFIGIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFIGIENT TO BE USED WITH VARIOUS
SUFFIXES IN EXPRESSIONS REFERRING TO NURMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DESTH OF FOUNDATION BENEATM GROUND

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

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HMEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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