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Attention: : Date: December 16, 1976 .

Our File Ref, In Repiy to ' "“”f::f gL 1A - ‘gﬁd/
- Subject:

REVISED FOUNDATION RECOMMENDATIONS
‘ FOR

W.P. 30-66-04, Site 19-533 ~— “FoTish 1ol
W.P. 40-66-06, Site 19-532 e TAHA - 059,
W.P, 40-66-08, Site 19531 ~ 4gor 14 . 150,60

INTRODUCTIONS

The grade for Hwy. #402 has been lowered in the vicinity of the above
structure sites. According to the present design, the originally planned . ;
overpass structures will become underpasses and subways.

Due to these changes the Soil Mechanics Section have been asked to review

the validity of the recommendations contained in the previously issued
foundation investigation reports for the structures in question. This memo
is in compliance with the request. Our summarized and/or revised recommenda=-
tions for the individual structures are as follows:

 COUNTY ROAD #14 UNDERPASS

W.P. 40-66~04 (Formerly W.P. 40-66-04 & 05)
Site 19-533

Co. Middlesex, Con. 2, Twp. Caradoc

Lot 23 |

District 2 (London)

Gereral Information

Hwy. #402 centreline: Sta: 511 + 39.85 Line "A"
Proposed Profile Grades:
Hwy. #402, E1. 778.5: (Formerly E1. 812t) S
Co. Rd. #14, E1. 801+ (Formerly same as the existing grade:.El, 790)
Average original ground level: El. 783t ' f’éffi-,,&;“¥
Span Lengths: 111' - 111° At o

SR AR A T
Subsurface Conditions Coe L

Descriptions are contained 'in the or1gwna1 foundatwon invest1gataon report,
issued February, 1976.
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Recommendations

Recommendations given in the original foundation report are valid except for

the following changes:

a) 12 3/4" 0.D. and 1/4" thick wall steel tube piles should achieve a design
load of 50 tons per pile if driven to E1. 742t

'b) Due to the grade chdnge, excavations;fon pier pile capé may be located

below the groundwater level, in which case a dewatering scheme will be
required to prevent 'boiling' of the foundation soil which consists of
sandy silt or silty sand.

¢) The approaches to the structure will have forward slopes part cut and
part fill and side slopes of fill only. Provided 2:1 slopes are constructed,
no stability problems are anticipated. No bouldery fill should be placed |
in the approaches at locations through which piles have to be driven. At
these locations, the maximum grain sizes should be restricted to 2 inches.

C.N.R. SUBWAY

W.P. 40-66-06 (Formerly W.P. 40-66-06 & 07)
Site 19-532 “

Co. Middlesex, Con. 2, Twp. Caradoc,

Lot 23
District 2 (London)

General Information

Hwy. #402 centreline: Sta: 492 + 42.25Line "A" = 100 + 00 C.N.R. RE of AR
Profile Grades: o S
Hwy. #402,.E1. 782+ (Proposed) (Formerly El. 832%)
Top of rail, E1. 804z (Existing and proposed)
Average original ground level: EI. 797
Span Lengths: 36' - 86' - 74' - 36
Tentatively proposed culverts:
a) 48" @ pipe culvert
Sta: 98 + 95, Invert E1. 7752
b) 8' x 4' concrete box culvert
Sta: 100 + 93, Invert El. 774z

Subsurface Conditions

Description contained in the original foundation investigation report issued
December, 1976. .



Reconmendations

The following changes to reﬁommendatzons given in the original foundation
report are required:

a)

b)

c)

d)

f)

W.P. 40-66-08 (Formerly W.P. 40-66-08 & 09)

In the case of Franki type piles, the bulbs should be formed at E1. 780t
for the abutments and at E1. 765% for the pwers.

For steel tube piles (12 3/4 in. dia.) a design load of 50 tons per pile
should be achieved if driven to E1. 750%.

The pile caps for the piers will be located below the groundwater Tevel,

Therefore, a dewatering scheme will be required to prevent 'boiling' of

the finesand subsoil dur1ng excavation.

‘The pile caps should be protected against frost action wwth a minimum of

4 feet of earth cover,
Culverts will be located at the following locations: (C.N.R. chainage)
Sta: 98 + 95: 48" dia. pipe, Invert El. 775
Sta: 100 + 93: 8' x 4' conc. box, Invert E1., 774t -
The inverts of both culverts will be located some 9' - 10' below the
observed groundwater level. Consequently, a dewatering scheme will be
required for the culverts' installations.

This can be achieved using interlockingsteel sheet piles driven to depths
below the excavation base equal to the height of the prevailing groundwater
level above it.

Both culverts should be installed and backfilled before excavating for the

structure footings.
Hwy. #402 will be in an approx1mate 18 foot deep cut. The lower portion

“of this cut will be below the groundwater level. It may be necessary to

install subdrains at the toes of slopes and an 18" thick blanket of
granular 'A' to act as a filter in order to stabilize the Tower slopes
if they are subject to groundwater seepage This can be assessed during
construct1on. ‘

The cuts should be constructed with 2:1 slopes.

TWP. ROAD (CON. 3rd) UNDERPASS

Site 19-531
Co. Middlesex, Con. 2 & 3 Twp. Caradoc

Lot 23

District 2 (London)
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General Information

Hwy. #402 centreline: Sta: 480 + 76.92 Line "A"
Proposed profile grades:
Hwy. #402, E1. 787+ (Formerly E1. 820, Scheme B and El. 826, Scheme A)
- Twp. Rd., E1. 806+ (Formerly same as the existing grade El. 798%)
Average original ground level: EI. 797+

Span Lengths: 105' - 105°

Subsurface Conditions

Description contained in the original foundation 1nvestigation report issued
February, 1976.

Recommendations

According to the new proposal, the following changes in the recommendations

are offered: ‘

a) The underside of the pier footing will be located at E1. 780:. At this
Tevel, an allowable bearing value of 2.0 t.s.f. may be used for spread
footing type foundation.

b) Franki type displacement piles may be used for footing support. . The bulbs
of the piles can be formed at E1. 780x for the abutments and at El. 770z
for the pier.

¢) In the case of 12 3/4" 0 D. and 1/4" thick waTl steel tube piles, a design
load of 50 tons per pile may be achieved at E1. 740%. _

d) The observed groundwater level was found to be between El. 784 and E1. 788,

Excavations for footings or pile caps carried out below these levels will

| require a dewatering scheme., The base may 'boil' due to the unbalanced
hydrostatic water pressure. [f closed interlocking steel sheet piling is
incorporated into the scheme, it should be driven to a depth below the
base of the excavation equal to the prevailing groundwater pressure. head
existing above this Tevel. _

e) The embankment material should not contain grain sizes larger than 2

inches. ' ‘
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MISCELLANEQUS

Please ensure that copies of this memorandum are attached to each of the three
original foundat10n investigation reports.

P. Payer ‘
Senior Engineer

For

K. G. Selby
Supervising Engineer

PP/KGS/ jf

ce: . Watt (2) “/

. Pillar

. McKim

. Giroux
Wrong

A W1ttenberg

J.R. Roy
R. Hore

Files ‘
Record Services
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Ontario . Memorandum
’ Mr. A.P. Watt (2) o . From: Spil Mechanics Section,
“Regional Structural PTann1ng Enm1neer, Gectechnical Office,
Soutﬁwe$tern Region, London. : West Building, Downsview.
Attention: o : B - Date: November 27, 1975. DEC S
Qur File Ref. h N | , in Raplyt'd. o {}& §§?§
Subject:

' FOUNDATION INVESTIGATION REPORT

W.P. 40-66-06/07
- Site 19-532
Hwy. 402  District 2
' CNR Overhead EBL/WBL
2.4 Miles West of Hwy. 2

‘Attached we are forwarding to you our detailed Foundation
Investigatioh Report on the subsoil conditianS'existing at the above
mentioned site. o ;
| We believe that the factua1 data and recommendations ccnta1ned
therein will prove adequate for your requirements. Should additional
information be required, please do not hesitate to contact our Office.

K.G. SELBY,
Supervising Engineer.

cc: E.J. Orr
R. Davis

J. Giroux
A. Wrong
Wittenberg
R. Roy

P. Collins
Hore

Anderson) .
Crowley ) memo only

g’ G. Sloan )

Files
¥ \ , Record Services

-

E.
B.
B.
G.
A.
d
D.
R.
dJ.
A,
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FOUNDATION IRVESTIGATION REPORT

‘W.P. 40-66-06/07
Site 19-532 ,
‘Hwy. 402 District 2
"CNR Overhead EBL/WBL
2.4 Miles West of Hwy. 2

1. INTRODUCTION

This report is to provide information for the design and con-
struction of the proposed structure and its approaches at the above
mentioned site. The subsoil information is based on eight sampled bore-
holes and four dynamic cone penetration tests. |

- SITE DESCRIPTION

The proposed site is in the Township of Caradoc two m11es east of
the Town of Mount Brydges. The railway runs on a low embankment ra1s1ng
it about six feet above the surrounding land which is gently rolling. A
tobacco farm is situated to the south of the railway property while to the
' north there is a mixed hardwood bush. '
Physiographically, the area in wh1ch the site is located is referred to
as the ?Caradoc Sand Plain'.

3. SuBsSOIL

(3.1) General
Subsoil consists of about 60 feet of sand laid down as a
deltactic deposwt at an early postglacial outlet of the Thames
River. Beneath this is approximately 50 feet of silt containing
~ varying amounts of fine sand and some clay, which in turn overlies
a deposit of silty clay which was penetrated to a shallow depth by
the deepest borehole. : ’

"(3.2) Sand
Sand extends from the surface to a depth of from 55 to 75
feet. The upper portion of the deposit (25 feet in th1ckness)

g e



consists primarily of fine sand but does contain varying amounts

: pfisi}fy(grain size distribution shown as an envelope in Figure 1).
Loncentrations of silt generally range from the Tow thirties near - .

the . Surface to less than 10% at the 25 foot level. There are,
Mhowever, occasional pockets with much h1gher silt contents. The
m1dd1e purt10n of the deposit (approx1mate?y 10 feet in thickness)
is @ we11 graded sand containing a trace of both silt and gravel
(gra1n size dastr1but10n shown as an envelope in Figure 2) The .
lower portion of the deposit (up to 45 feet in thickness) is gen-
erally fine sand with a silt content of Jess than 10%. There are,
“however, pockets with much higher silt contents. The relative
density of the deposit is highly variable ranging from loose to
very dense. Standard Penetration 'N' values varied from four to in
excess of 100 blows per foot with’ the very low blows being found in

“the upper ten feet. Laboratory tests indicate a moisture content of

:approx1mate1y 20% for the fine sand be10w the water tabTe and 15%
for the well graded sand. :

(3.3) Silt Some Clay

This deposit found below the sand is approx1mate1y 50 feet
in thickness. It is primarily silt but contains enough clay to °
give some slight plasticity to portions of the deposit. Its rel-
ative density is compact to dense with Standard Penetration 'N'
values ranging from 25 to over 50. '

(3.4) Silty Clay S ]
This deposit found some 120 feet below the surface ‘has &

very stiff consistency. It is highly plastic and has a moisture
content close to 30%.

(3.5) Groundwater
Groundwater was encountered in the fine sand at approximate
elevation 783.

LA o SRS - YR
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DISCUSSION AND RECOMMENDATIONS

(4.1) Gener31 | 1 Ce
 Highway 402 W111 pass nver the” CNR tracks ona. three span :

structure with' each span ‘being 45 feet in length. Approach em-
«bankments will be approx1mate1y 35 feet in he1ght

(4. 2) Franki PwWes .
Any or all.of the structure foot1ngs may be supported on

';Frahkj type d1sp1acement caissons. Tanform these piles the drive

tube should be advanced to e1e¥atf0nt780'with the bulb of the pile
formed below this elevation. Piles with the following shaft
diameters (inside diameter of the drive tube) will deve1op the

'f0110wing design bear1ng capac1t1es. ‘

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

The cost of installing these p11&s compiete with a11 mater1a1 other
‘than reinforcing steel may be estimated assuming $25.00, $28. 00 and

$32.00 per 11near foot for the 14 1nch 18 inch and 22 inch types,

:\,-respect1ve1y..

' ~w"*(afl 3) Steel Tube Pwles

A1ternat1ve1y, the structure footings may be supported on

jstea1 tube piles (12-3/4" x %") driven to elevation 760. A safe
“,des1gn load of 35 tons per p11e should be assumed for des1gn
purposes. Any horizontal loading should be resisted by batter&d 

piTes.
(4.4) Dewatering

‘No dewatering problems are anticipated as the pile caps
will be founded above the groundwater level.

(4.5) Settlements
. Settlements of the pile caps, which will occur as the 10ad 1s
applied, will be less than 1 inch,
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" 4. 6) Approach Ewbankments , :
| No stability problems are anticipated wzth embankment f111s

(35 feet) if 2:1 slopes are employed. Cobbles exceeding adinch. -
diameter should be removed from fill placed at 1ocat1ons through 5
wh1ch pites have to be driven. S

P. STUART,
Project Engineer.

I. €, %«»’f"ﬂ

" K.G. SELBY,
Supervising Engineer.

',Novemher, 1975
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

" ENGINEERING, SERVICES BRANCH- GEOTECHNICAL QFFice—sc:irL MECHANICS SECTION

"RECORD OF BOREHOLE N2 1

WP 40-66-06/07 _ LOCATION Co~ords, 15,598,253 N; 1,276,754 E. ORIGINATED BY 28,
ot 2 Hwy | 402 BORING, DATE  Oct.. 1 to 3, 1975 . COMPILED BY__ 6P
DATUM © Geodetic BOREHOLE TYPE Hollow Stem Auger (3%") CHECKED BY@:
[ e ' @ FDYNAMIC CONE PENETRATION LIQUID LIMIT ey =
SOIL PROFILE SAMPLES B Rsistance pioT RVAS S el B
Sle| 1813 7o 4o do_ 80__1b0__| WATER CONTENT—w | Z & o
ELEV Elwiw | 2] § [SHEAR STRENGTH 1w w W | T E | REMARKS
DESCRIPTION 12| > 1218 |o uNconrNED + HELD VANE. ' o
795.8 | Ground level Sl T Z laey 10 20 30 GR SA 51 CLY.
0.0 - B - )
. ,' 11 e 5 790 \K“ ] ;
§ilt [ 2 |85 123 7\ - o 02571 4
ot d U G e ey o s : ' ,
ne . san Bome to Af ;
' e TS 5z 780 0 86 (14)
trace of silt ., L
’ . ¥ M”
v iy i
Loose to Very Demse I ‘I's [gs |14 (,/
o s ..__:..'_L [~
- M- 0 94
Well e Tss tanl 770 Dy - (6)
Graded |+ i '
. RN AN <
“Sand |7 ] :
U8 Tss [23) 760 = 096 (4)
R N Y
cloTE e s q- 098 (2)
7443 o )
51.5 End of Borehole '

20 .
15405 % STRAIN AT FAILURE
10 .
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MINISTRY ©OF TRANSPORTATION AND COMMUNICATIONS - ONTARID

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

40~66-06/07

RECORD OF BOREHOLE N2 2

Co-ords. 15,598,140 N; 1,276,663 Eu

ORIGINATED BY B8~

0 '
1545 % STRAIN AT FAILURE
10

F 44
* Continved

WP LOCATION ’
oisr__2 WY 402 BORING DATE _ Oct. 3 to 6, 1975 - COMPILED BY___ % ,
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger (3D CHECKED BY __
AMPL % JOVNAMC CONE PENETRATION  JLIQUID UMIT ——¥ ] &
SOIL PROFILE SAMPLES | & |resistance piot JpLastic imr —w ] = &
51 o al 3 do_do o do b |WATER CONTENTW | Z i Co ]
ELEV ' alww | 2] 8 [SHEAR STRENGTH , we W W 2 | REMARKS
e DESCRIPTION wlm!l o 12| 8 o UNCONFINED + FIELD VANE ' b . :
DEPTH ' \ é 21" E’ & | ouick TRIAXIAL  x (AB vaNE < | WATER CONTENT % 4 T
796.4| . Ground Level v Z FELEV : 0 20 30 GR SA 51 Ct
0.0 - ' )
Fine saund, with to a| *
«1.1 1 88 6 ,
trace of silt s 790
. - L2 lss ] 19 \ , :
o3 ss T \ o b 0 68 (32)
Loose to Very Dense A ss 43 3 o , '
' ST g, 4 :
C e | ss | 3 = 071 (29)
S 7 85 | 24 0 093 (7)
well [« TE TS5 €al 170 T~
Graded - §
Sand Lo | ss | 29 <] o 785.(9)
e —— __._:_‘_ N\_‘M .
: 10} 88 | 950 4.4
B SR C 0.91 (9 )
. ohizlss | s8] 750
811t J:H 13068 [{5a411" ° 02373 4
. 151 88 | 71} g4
736.4
60.0
151 88 135 730 o 0 0:85 13
Sile, éome clay
16] 85 | 251 939 e 0
Compact to Dense '
710
171 88 1 37
700
692.4 i i
104.0 [ 44
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MINISTRY ' QF TRANS.PORTATIOM AND COMMUNICATIONS-—ONTAR!OI

. . WP 40-66-06/07
B T Hwy 402

LOCATION

Co—ords. 15.598 140 Nz 1,776 663 K

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE = SOIL MECTHANICS SECT!ON\
RECORD OF BOREHOLE N2 2 Continuved ,
ORIGINATED BY LBJS

BORING DATE

October 3 to 6, 1975

COMPILED BY_ng '

1 Note:; W.L. not establ

DATUM Geodetic BOREHOLE. TYPE Hollow Stem Auger (3%") CHECKED BY
CYEL ' @ DYNAMIC CONE PENETRATION LIQUID LIMIT Wy =
SOIL PROFILE SAMPLES | £ |resistance pior PLASTIC LIMIT ———wp | = &
' o1 o al 3 7040 o do_ibo | WATER CONTENT..W | Z 5
Ly , 2l & | w 3] ¢ [SHEAR STRENGTH T we _w W }7 3] REMARKS
Seeth DESCRIPTION Stz = | £} g o unconeneo + FIELD VANE ' _ y o
=121 17 & e quick TRIAXIAL X 1aB VANE < | WATER CONTENT % ) g,
692.4 Continued @ £ | ELEV : ' ' 10 20 30 ° “lerR 5A 51 CL
’ .}04-0 silt, some clay B[ 85 [ 26] 600
,j’ . Compact to Dense
684.4 ' ' '
112.0°} silty clay e
. . 4
' ) L 680
Very Stiff { y o
67491 A8 ss |77 —0 =
12155 End of Borehole .
isted

20 .
15 :(’?:5 % STRAIN AT FAILURE




MINISTRY OF TRANS?ORTATN}N AND COMMUNICATIONS=ONTARIO

N T

40-66-06707

RECORD OF BOREHOLE N2 3

LOCATION

ENGINFERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SO MECHANICS SECTION

K

GRIGINATED BY RIS

wp Co-ords. 15,598,249 Ny 1,276,709 E,
DIST 2 mwy 402 BORING DATE _ Oct. 7, 1975 COMPILED BY P
pATuUM__ Geodetic “BOREHOLE TYPE Hollow Stem Auger, 'B' Casing o CHECKED BY
\ ¥ x  |DYNAMIC CONE PENETRATIO T "D UMIT e [ e
SOIL PROFILE , SAMPLES’ £ |Resisrance pior ’ S R wlZ
51 & a3 o 4p 60 80 b0} WATER CONTENT..W | 20
ELEY : Ffw|w |2 g [SHEAR STRENGTH . ° Wo w W % | REMARKS
—— DESCRIPTION wl=m ]~ | L] 8 {o uNcONRNED + FIELD VANE . ,
DEPTH ; a 21 > '8 le quick TRIAMIAL X 1aB VANE | WATER CONTENT % 4 "
i H 3
792.5 Ground Level | © Z |ELey 10 20 30 GR SA SI €L
0.0 \ ‘e 790
Fine sand, some to a P <1~ "gg = _
B i 073 (2N
trace of silt b2 ss 13 X i
N N
; . 780 ¢ 0 84 (16)
Loose to Very Dense |°, & 55 42
' - . Lo T8s |43
b6 Tss e
______ fLoL7 s 118
Well P8 T8 421 779 o 886 (6 ’)
Graded |, T§ 188 | 31 :
wSand b
<'110iss .13
L 760
- IS TE
“pi21s8 ] 36
: 750
L I3lss 119 o jo9s (2)
CJJIETEE T
738.5 . tLr 740 .
54.0181)t, some san _
1736.0 | Very Dense Hl 15 | s5 | 52 017 77 6
56.5 { End of Borehole

20 '
150-5 % STRAIN AT FAILURE
T
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-‘ONTARIO

WEP.

ENGINEERING SERVICES BRANCH- GEOQTECHNICAL OFFICE ~ SOIL MECHANICS SECTION

40-66-06/07

RECORD OF BOREHOLE N2 4

ORIGINATED BY BJS.

LOCATION - Co-ords. 15,598,193N: 1,276.665E
DIsT 2 HwY 402 ’ BORING. DATE October S, 1975 ' COMPILED ’BY GP )
DATUM. Geodatic " BOREHOLE TYPE Hollow Stem Auger CHECKED Bv_w:
AL ! # - JoYNAMIC CONE PENETRATION LIQUID LIMIT Wy ot
SOIL PROFILE SAMPLES 5 |RssTaNcE ot bATTe T | = E
' ' Blaol 18] 3 7o 4060 _do 100 | WATER CONTENT..W | Z i
ELEV o Efw | w | 3| 8 [SHEAR STRENGTH ol w W 3 | REMARKS
5 TH DESCRIPTION ElE| > | €] g o unconmneD + FIELD VANE y
DEF o =3 I & |e ouick TRiaxiaL  x 1AB vaNE | WATER CONTENT % ’ e
792.5 | Ground Level v Z | ELEV 10 20 ° 30 GrSASLCLY
0.0 ’ .
Fine sand, with to | 790 .
a trace of silt - i .88 0 10 ) 0 62 (38)
B T3 X
Loose to Very Demse |° 3_1.88 7 750
S eSSy 0 90 (10)
- 5 1Tgs | 18 _ p
N ENEEEE o To9e (4]
71 851 33
el . 770 ‘
. Wzli 1B s 38 p 796 (2)
rade A I TIN5 _
_Send b TyETEETE o
- T31iss | 29
. 760
R B VRS EIT PA
13l ss |39 -
. 1 750
* 434188 1150
*ISTEE 1150, ) 0 88 (12)
o 740
736.2 B BRI, A
56.3 ] End of Borehole ‘,Ld
Note: W.L. not establlis .

20 .
1505 % STRAIN AT FAILURE
0 S C



MINISTRY OF TRAMSPORTATION AND COMMUN!CATIQNS—ONTAR'!O

ENGINEERING SERVICES BRANCH- GECOTECHMNICAL OFFICE ~ SOIL MECHANIES SECTION

RECORD OF BOREHOLE N2 5

ORIGINATED By BJ8.

W 40~66-06/07 " LOCATION. Cor-ords. 15,598,310 N; 1,276,672 E.
{oist__ 2. wWwy _ 402 BORING DATE __ October 10, 1975 R COMPILED BY__CP
DATUM Geodetic BOREHOLE TypPE Hollow Stem Auger X ) R JCHECKED .BY _:3 f )
- , P % |DYNAMIC "CONE PENETRATION LIQUID LIMIT womt | e
SOiL_PROFILE SAMPLES 1 £ lresistance pior PLASTIC LIMIT ——wp | 1=
, Bl o ol B 70 do__eo g0 ibo | WATER CONTENT..W { Zi |
ELEV 1 lalwlw | 2] & [SHEAR STRENGTH oW W W 2 | REMARKS
BEPTH DESCRIPTION 1 IR R I § O UNCONFINED + FIELD VANE . y ,
, ' fe] 217 | D] & |e ouick TRIAXIAL X LAB VANE WATER CONTENT % Cw,
795.1 Cround Level i £ | ELEY ; 100 20 30 arsA s L]
0.0
Fine sand, with to al, -
Lt 790
trace of silt ’.,' B8 7 . )
B N by ' o290y
N AR TENT '
Lovse to Very Dense Wl 4l ss | 22
I BRI L 091 (9)
el ss ! 27 o 097 (3)
R RN ‘
T Tvern v |
Graded | .|.8.1 .88 .41 770 © , 9.85 ( 6 )
...Sand | | ’
R RN
I IR BRA
oSS Tl 092 (8 )
ComErs s ™0
S 4113l ss | 67
CLe 740
733.6 . L Jalss |37 o 0 78 (22)
I s1.5 ¥nd of Borehole
Note: W.L. not established

20 ‘
S 9-5 % STRAIN AT FAILURE



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

40-66-06/07

© L EMGINEERING BERVICES BRANCH“GEOTE&HN!CAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE NS 6

ORIGINATED BY RIS

wP LOCATION Go-ords. 15,598,216 N3 1,276,598 E.
ot 2 jwy 402 BORING DATE _ October 9, 1975 ' COMPILED BY_ 6P,
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger 'B' Casing CHECKED BY:ﬁ:
' o FOYNAMIC CONE PENETRATION LIQUID LT Wy =
SOIL_PROFILE SAMPLES | £ Jresistance: pioT PLASTIC LMIT —We | =35 |
, 51 o i I 7040 8080 100 | WATER CONTENT__W | Z4& | '
ELEV Tlw| w 'S | @ [SHEAR STRENGTH Wy w wy | T2 | REMARKS
e DESCRIPTION iz o> | 2] 8 lo unconemed + FIELD VANE .
DEPTH : < P Y ,
, o gl 21" | & |w Quick TRIAXIAL X LAB VANE | WATER CONTENT % —
797.8]  Ground Level w - Z | gLy i0 20 30 GR SA 51 CL
0.0 -
Fine sand with to a : Ty 175g
- TR T reobF o ,
trace of silt 073 @27)
_ A K
R 5] :
. - -
Loose to Very Dense | 5.1 85.1 23 ‘\>
. J.6. 1 8ssl 261 780 ) 0 93 (D)
ey /
8l ss
B g
Well }° L
. o 31 64 (5
Graded |+ -S540 S” ®)
~Semd_ o <
' . [IISs 23 -
1,
. _ 60 g —
- 1720 ss hos
i3 ss |31
‘ . 750
746.3 e Y]
51.5{ End of Borehole
Note: W.L. not éstabliished

20 )
1590-5 % STRAIN AT FAILURE
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MINISTRY OF TRANSPORTATION AND CGMMUN\CATIONS—ONTAR!D

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

40~66~06/07 ' LocaTion. . Co-ords. 15,598,330 N; 1,276,626 E. CRIGINATED By PJS

- | WP
pisT 2 Mwy _ 402 . BORING DATE __ Oct. 15 & 16, 1975 . . COMPILED BY  GP
DATUM Geodetic BOREMOLE TYPE Hollow Stem Auger  'B' Casing CHECKED BYﬁ
& IDYNAMIC CONE PENETRATION LIQUID LIMIT Wi | e
SO PRQFJLE SAMPLE‘S g RESieTANCE PLOT BLASTIC LIMIT W mg
o 51 o wl 3 7040 6o 8o 100 JWATER CONTENT-.W | Z
ELEV » lw|w 2] & [SHEAR STRENGTH we w Wi | T Z ] REMARKS
SEPTH DESCRIPTION H121 > - 3 10 UNCONFINED + FIELD VANE' 17
o R % e QUICK TRIAXIAL X LAB VANE ' | WATER CONTENT % "
796.0| _ Ground Level n Z leev ] 10 20 30 GR SA 51 CL
0.9 . “ '
Fine sand, some to a| J—3T %3 5 , .
7904
trace of silt. .} 21 88 4 L : . “
R O -1 Vi \ o
Loose to Very Demse " ] 41 58| 4 78 ’/:‘. ¢ 0 82 (18)
- . * t * N .
N Y ' >
Wéll L \:’
Graded el ssl o4 77 -
Sand___ | Y
. ) J..Z 88 1. é"""’“b
» . - \“h .
4 81 ss| gl 76 . 091 (9)
-9 ss | 29 -
N ETN BT T L o 094 (6] -
744.5 s ss | 60 °
51.5| End of Borehole

20 _—
1545 % STRAIN AT FAILURE
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MIIN{ST'RY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGUEERING SERVICES BRANCH - GEOTE CHMNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 8
WP 40-66-06/07 LOCATION Co-ords. 15,598,266 N; 1,276,583 E, ORIGINATED gy BJS
1 oist 2 Hwy A02 BORING DATE October 14 & 15, 1975 COMPILED BY ,
DATUM__ CGeodetic BOREHOLE TYPE Hollow Stem Auger (k") CHECKED BY :#
®  fDYNAMIC CONE PENETRATION LIQUID LIMIT Wy o
SO ?ROF'LE ?AMPLES £ |RESISTANCE PLOT PLASTIC LIMIT wol =5
, o & gl 3 2o 4o _eo  do 380 JWATER CONTENT..W } £ i
ELEV . ' C @ Wl w1 21 2 [SHEAR STRENGTH We w wy 2 | REMARKS
DEFTH DESCRIPTION -1 R g 2 [ UNCONFINED + HELD VANE o y
i % - % | quick TrRiaxiaL % 1As vane | WATER CONTENT % S
795.61  Ground Level - £ |ELEV 10 20 30 GR 5A §1 CL
0.0
Fine sand, some to |~ <
11 s 111 .
X . . 790 .
a trdce of silt - brTET o 6 74 (286)}
B L
‘Compact to Very A 4 85 112 lv- '
‘15 188 133} 780 o 0 83 (A7)
Dense
: . .16 3] 34 .
bz les T og
well = b
craded B85 [64} 770
~Bamd _ [T ,
« 87788 144 © 0 87 (13)
Jaolss | 78) 760
L3 ss {108
3z e vs0 0 84 (16)
13l ss 1126
- 740 [
v 'Lasalss [ a7
730
Ccpisiss |42
718.9 e 720
77.0 1 541t, some sand. }
714.4 | Very Demse 161 8s | 58
81.5| End of Borehole

20
150-5 % STRAIN AT FAILURE
LT}




IFIED SOIL CLASSIFICATION  SYSTEM

_ UN o
-SAND GRAVEL
‘ CLAY & ST Fine i Medium | Coarse | Fine | Coorse -
100 MINISTRY SIEVE DESIGNATION 270 200 140 100 505 20 16 108 Yo %" ¥ 2“25‘2’13;
90 0
80 20
70 30
g 0 w8
2 z
2 =
& €
50 : 5¢
z I LEGEND | 5
. L%
& BH |SAMPLE|  SYmBOL Y
g 4(} 59 g
3ok ‘ 70
O
20 v\*\% N\ 30
<
10 o0
‘ i . - 100
¢ TTEEIELT | I . il LTI T il
o S 2 o3 - « ®m 4w 01 - 0.5 1.0 2 4 5 foe 26 30 40 506070
=Y 3 © & o o < ¢ ©o . - )
] GRAIN SIZE IN MILLIMETERS _
@ o e ticn and GRAIN SIZE DISTRIBUTION FIG No 1T o
Communications ‘ FINE "SAND ) WP 40-66-06 & 07
Ontario - : : i . ) ' T —
ENGINEERING SERVICES BRANCH WITH TO TRACE OF SILT | :




UNIFIED SOIL_CLASSIFICATION SYSTEM

: SAND “GRAVEL
CLAY & SitT Fine | Medium | Coarse Fine | Coarse
100 MINISTRY SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 - 108 ) RO MR iy 2"212 3;
90 {143
g0} 20
70 20
O &0 40 8
z Z
vy <{
2 5
N £
w 50 - 50
Z LEGEND 5
,"5;’ 8H SAMPLE SYMBOL §
o 40 — - 00w
30 ‘ : 70
~%
20 ?’?‘;‘\!i:‘\' 20
{1 20
IR E TTEHITH | i ! i NN NENEE T T T ITH
5 - ‘% 8 23 - « m e ow. 6.1 0.8 1.0 2 3 4 s 1) 20 30 40 508070
e & © .e° 2 e ° e L ~ ~ ‘ o
- ' : . GRAIN SIZE IN MILLIMETERS
© Ministryof ‘ : 1rG No 2 : :
syl GRAIN SIZE DISTRIBUTION | |
‘Communi{:ations : : W#e 40 66 06 & 07

Ontario

ENGINEERING SERVECES BRANCH

WELL GRADED SAND




{Rebv. Jon 73} -

FE-A- 28 {a}-

'N': STANDARD- PENETRATION RESISTANCE :
12 INCHES INTO THE SUBSOIL, ORIVEN BY MEANS OF A 140 POUND HAMWMER FALLING FREELY A DISTANCE OF

DYNAMIC PENETRATION RESISTANCE i - THE NUMBER OF BLOWS REQUIRED TO ADVANGE A 2 INCH, 80 DEGREE CONE ,
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL,

THE CONSISTENCY OF COMESIVE SOILS AND THE

ABBREVIATIONS & SYMBOLS USED N THIS REPORT

PENETRATION RESISTANCE

DESCRIPTION OF SOIL

IN THE FOLLOWING TERMS :-

CONSISTENCY

NERY SOFT

SOFT

FRM
STIFF
NERY STIFF
HARD

c LB/ f‘;Q, FT.
D - 250
250 - 500
500 « 1000
1000 - 2000
2000 -~ 4000
k- 4000

YERMS "0 BE USED IN DESCRIBING SOILS
TRACE < 10% , SOME 10-25% , WITH

uu

ciu
cip
cay
CAD

P

5.8, SPLIT SPOON
W WASHED SAMPLE

25—40% ,

TYPE OF SAMPLE

5T SLOTTED TUBE SAMPLE

8- AUGER SAMPLE
(%7 CHUNK SAMPLE

T W

TR

‘0.8

f.5
R.C

. THE NUMBER OF BLOWS REGUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMBLER
30 INCHES.

THE ORIVING ENERGY BEING 350 FOOT POUNDS FER BLOW.

RELATIVE DENSITY OR DENSENESS OF GOMESIONLESS SOILS ARE DESCRIBED

DENSENESS 'N' BLOWS / FT,
VERY LOOSE , 0-4a
'LOOSE R T
COMPACT 10 ~ 30
DENSE 30 - 80
VERY DENSE > 50

w40 % SILTY, SANDY, GRAVELLY, CLAYEY ETC

THINWALL -OPEN
THINWALL PISTON
OESTERBERG SAMPLE
FOIL SAMPLE

R_OCK CORE

PH.  SAMPLE ADVANCED HYDRAULICALLY

PM

UNCONFINED COMPRESSION

SAMPLE ADVANCED MANUALLY

SOIL TESTS

UNK:ONSOUDATEZE’ UNDRAINED TRIAXIAL
CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL

0 »

DRAINED #

“ ANISOTROPIC  UNDRAINED

» W

DRAINED "

L.V,
EV.

LABORATORY VARE
FIELD VANE
CONSOLIDATION
SENSITIVITY

i
:
I
£
)
:

ot e Wi Sy SrEEE .

e R e €

i

PR




Ce cownassmu !NOEX -

ABRREVIATIONS & SYMBOLS USED IN THIS REPORT
50IL PROPERTIES  GENERAL |

rd UNIT WEIGHT OF SOIL {BULK DENSITY)

"y UNIT WEIGHT OF SOLID PARTICLES

7w  UNIT WEIGHT OF WATER

V4  UNIT DRY WEIGHT OF SOIL {DRY DENSITY)
] .

ra UNIT WEIGHT OF SUBMERGED SOIL

kS
G SPECIFIC anmnv OF sOLID pm-muas G * 7
w
VoI RM‘IO
n POROSITY

'WATER CONTENT
5, DEGREE OF 'SATURATION
Wy LIGUID LIMIT

‘wWp  PLASTIC LT

te PLASTICITY INDEX
Wy  SHRINKAGE LiMIT

LIQUIDITY INDEX = ..‘:.',,‘:"...‘Ex.
v

o™ coNsisTENCY inpex & X

L o Ap
.57 VOID RATIO AN LOOSEST STATE

€min  VOID RATIO IN DENSEST STATE

lp  DENSITY ipex » Smes 8
€ max ~ € min

RELATIVE DENSITY Dy 15 ALSO USED

h HYDRAULIC 'HEAD OR POTENTIAL
q RATE OF DISCHARGE

v VELOCITY OF FLOW

i HYDRAULIC. GRADIENT .

3 COEFFICIENT OF PERMEABILITY

j SEEPAGE FORCE PER UNIT VOLUME

~ g

My COEFFICIENT OF VOLU“!’, CMANGE - l+ e A -

€y . COEFFICIENT or;consouomon o

Be
Ak’gw

Te TIME FACTOR ._g:r.. (4, DRAINAGE PATH )

U DEGREE OF CONSOLIDATION

T4 SHEAR STRENGTH

€ EFFECTIVE COHESION
INTERCEPT IN TERMS OF

¢ EFFECTIVE ANGLE OF EFFECTIVE STRESS
SHEARING RESISTANCE, | Ty= '+ 0 tan ¢
OR FRICTION

Cy APPARENT COMESION

' ) N TERMS OF

$s  APPARENT ANGLE OF TOTAL STRESS
SHEARING RESISTANGE, . ror
OR FRICTION . FyeCe+.0tond

p COEFFICIENT OF r-*mcm‘pn»"_;_, S

Sy sERstRIvITY' L

ki
e

logyo0 R Ino
foge@ orijogo |
TIME
ACCELERATION DUE 'O SRAVITY

S XOMEN @4 2qC Nz g <o

oF

Ko

200 @&

- .

* 31416

BASE OF NATURAL LOGARITHMS 2:Ti183
KATURAL LOGARITHM OF U
LOGARITHM OF & TO BASE 10

VOLUME , R
WEIGHT

MOMENT

FACTOR OF SAFETY

STHRESS AND STRMN

PORE PRESSURE
NORMAL STRESS
NORMAL EFFECTIVE STRESS (T 45 Ausb mn)

. SHEAR STRESS
© LINEAR STRAIN

SHEAR STRAIN

"POISBON'S RATIO ( L IS ALSO USED) "

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )

" MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY o “

| COEFFICIENT OF VISCOSITY

EARTH: PRE:'SSURE

DISTANCE FROM TOP OF WALL TO PG!NT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED \'I;TN VARIQUS
SUFFIXES IN EXPRESSIONS RﬁFEﬂRlNG '1‘0 NORMAL SYRESS
ON WALLS

COEFFICIENT OF EARTH PHE&SURE AT REST

o FOUNDATIONS

BREADTH OF Foumamon
LENGTH OF munorrmn
DEPTH OF FOUNDATION BENEATH GROUND

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

MOBULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HWEIGHT OF SLOPE

-DEPTH BELOW TOE OF SLOPE TO HARD STRATUM

ANGLE OF SLOPE TO HORIZONTAL

[N S



e e T E N - ,» _‘,5 - st -
‘4‘3‘3 o7 RN ~ree T T Komoka,
o & ME ey JAIDDLESEX 7 |
e ; i fE, . £
A Pero SN ;
N i
L]
E[ i 5
i 1ot
9 IR
FAN - - .
i - - PR
/J LNE REAINE .
- ; LG Hwy 407 oNE oAS s
e > . 3981’4?57-52 N LIT5 65981 E \\
A v |
3 L] r
T Sorois — ¢ < LIl E A
.f
!
§
£
1
LEGEND
794 -‘ Bore Hols
! .
\ .é} < Cone Penetration Resatance Text
1 B/F {GNE Binvlfﬁ Cane Test {350 f ks, energpdblow!
\’ Bore Hole & Cone Test
fE =X Woter isvels estcblished ot tima
/ ¥ of fiela investigofion. Ok 1975
i { -“NOYTE- |
o3 WATER LEVEL WERE NOT ESTABLISHED
i Lol 1N BORE HOLES 2,4, 534
€O - ORDINATES
ion E ) NO. | ELEVATION NORTH EAST
3 g ! 795.8 115598253 | 1,276,754
4 {}; {} . 2 796.4 15,598,140 | 1,276,643
210 . . 840 5 -
PROPOSED GRADE 3 792.5 5,598,249 | 1L27& 709
830 i 830 4 792.5  [15598,193 | 1276.665
e s 7951 |15598,310 | 1276,672
820 L 820 L
-3 ) f_: . & 797.8 15,598,218 274,598
810 £ B0 7 7 796.0 | 15598,330 | 1,274,626
/ 1F con BIFCofEt— cguel  lesecons 00 1 e o 8 795.9 | 15508266 | 1,276,583
800 2LE Sone ot LS L ESNE L S CONE soe S
R . e v 3 E . < Y i s K4 5 B e
790 75 796 T
37
LT 4 -
780 N i 780 —NOIE -
“ The boundories betwesn sod steota hovs been sstablishad only ot
77 5 ad 770 Bore Hole focations. Batween Bors Holes the boundaries ore assumed
. ik from geologicai evidents .
760 378 760 NOTE: FOF CONTRACT GOCUMENT
- The plefe [ound invesfigatian report far
750 e 750 tiis structure may be examinsd 3t the S
N Office and Foundations Office, Downsview,
.- . . . LT, - and ag the LONDON Disteicr Cifiice
FAG - ..'»‘«‘(. :. N e & 740 5
N ZZIEDEDENENEN O -7 PRPERE N H
730 : SR i ST, SOME SAND 720 2 BT T R i
N RN ¥ Dense
LW 53 i N MINISTRY OF ¥?i!\?§?i}ﬁ?ﬁ' (b KD COMMUN “‘A’foN“"G!‘éfAiidz
710 SILT SOME SanD ~in ENGRESRAG SERVICES REANCH-ZEDTECHN - 30 MICRNITE SECTION
¥ Dense SOUTH C NR
is a2 08
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670 3 = , = 670 BORE HOLE LOCATIONS & SOIiL STRATA
= p i :
@ PRG?IE_E LINE A §£ SUBWD P 28 JOHESKED | w d NO 406 DA DT ‘1;5"‘*” w3
SCALE : » D TITS 1 GHLECT-
0w 5 50 AGFE : [ Draswn é} SHETEED Sle N . . 6{) é ii A
. CaTt Mow 26 1975 J5 ot e %517 PEROGE DRaw G NG
REF No £-5391-1; Aug 1975 APPRINED Comt ralx
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GENERAL NOTES: " : .
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ESTIMATED QUANTITIES:

T T \ - o :
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SECTION AA

PRELIMEN{\‘R :

Frs DRANING NUS!
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