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¥ DEPARTMENT OF TRANSPORTATION AND COMMUNICATIONS

MEMORANDLUM
ﬁ"mm Mr., G. C. E. Burkhardt, (2} reom - Foundations Office,
o Regional PBridge Planning znglneer, Design Services Branch,
Central Region, Central Bldg., Downsview,.
90 Florezl Pxwy., Downsview. o
ATTENTION: DaTE: February 17, 1972.
Our FiLe REF, IN REBLY TO M@ﬁﬁ ? ‘%g?ﬁ

SUBJELT:

POUNDATION INVESTlGATION REZPORT
For
The C.N.R. Overhesd of Hwy. #403, Line 'K!'
: 0.4 Mi, West og Brantford W, Limits
District #4 (Hamilton)
W,0, 71-11107 - W.P. 156m60»00

Abtached, we are forwarding to you our detalled
foundation investigstion report on the subsoll conditions
existing at the above-mentlioned site.

We believe that the factusl dats and reconsendations
contained therein, will prove adeguate for your design
requirements., Should additicnsl information be reguired,
please dn not hesitste to contact our Office.
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FOUNDATION INVESTIGATION REPORT
For
The C.N.3. Overhead of iwy. #403, Line 'K!
0.4 Mi, West of Brentford W, Limits
District #4 (Homilton)
W.0, 71-11107 - W.P. 156-60-00

1, INTRODUCTION:

A foundation investigation was reguested ot the site
of the proposed C,N,R. overhead of Hwy. #403, Line 'K', 0.4 MNi,
West of Brantford W. limits, by Mr. A. P. Watt, Begional Bridge
Planning ZFngineer, Southwestern Reglon, The memo containing the

request was dated September 29, 1971,

A foundation investigation had already been carried out
in 1965 for Hwy. #403, Line 'A', approximstely 100 ft, south of
the present proposal. The results of this previous investigation
were compiled in a report numbered 65-7-33. <Some additional
boreholes were found to be necessary at the locetions of the
proposed footings along Line 'K', and these were carried cut under
the supervision of thils Office. The borings were staked out and
surveyed by persannel of the 3ngineering Surveys Offlice of the
Southwestern BRegilon.

' Following are the results of the investigatlous, together
with recommendatlions concernlng foundations and approach fill
stabillity.

2. DESCRIPTION OF THE SITZ, FIELD AND LABOZATORY THVISTIGATIONS
The vicinity of the proposed crossing'ié gently

undulating terrain, occupied by farmlands and scnme woods, At

the present time the C.N.B. line consists of two tracks with
provision to build two additional tracks ln the future, Geologlenlly
the area belongs to the Horssshoe moralnes physiographice reglon,

This eastern arm of the horseshoe is\more hilly and stony than
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the rést, end the drift contains much less clay and more gravel'
and sand, The terrécas are important sources of gravel, large
sand and gravel pits are located at thls area,

A total of five boreholes and elight cone penetratiom
tests, numbered 9-16 inclusive was carried out during the recent
field work. Some additional eight boreholes, numbered 1-3
inclusive, drilled in 1965 were also incorporated in this report,
The locations and elevations of the borings are shown on
Drawing #71-111074 in the Appendix, together with the estimated
stratigraphical sections at the proposed footing locations.
Borings were implemented by means of a hollow stem auger (C.M.E.)
taking samples at frequent intervals, Split-spoon samplers were
advanced by performing Standard Penstration Tests. Penetrastion
resistances (N = blows per ft.) as well as the results of the
laboratory tests are msrked on the attached borelog sheets.

All the soil sazmples were visually examined upon recovery
and agaln in the laboratory. Specimens were further tested in
the laborstory in order to determine natural moisture contents
and grain-size distributions of the subsoil, |

3. SOIL CONDITIONS:
The soil stratigraphy was found to be falrly yniform,

consisting of granular deposits of silty fine sands to fine sandy
silts, with traces of clay and pockets of gravel. The relative
density of the uppermosf 6-10 ft. is generally loose with
penetration "N' values of 5-10 blows per ft, At the locations of
the west abutments, however, the depth of loose send was noted
to extend to some 19-20 ft. below ground level, to elevation 772 [T,
Below the loose surficial sands the denesity ilncreases rapldly,
wilth penetration resistances ranging from 60 blows per ft, to well
above 100 blows per ft.

Numerous grain-size analyses were performed in the
laboratory resulting in rather steep particle slze curves,
indicating uniform grain-slze distributions. The constituent

oioil:i
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particle sizes of the tested samples, expressed in percént,
are marked on the borelogo.

The groundwater level was observed to lie between
elevation 758 £t., and 764 ft., some 28-35 ft., below existing
ground surface.

ly, DISCUBSION AND RECOMMENDATIONS:
4,1) Gensral:

The proposal calls for a three span twin overhead
structure at the crossing of CAH #403 and the C.N.R. tracks. The
future grade of the highway will be roughly at elevation 826 |
827 ft. with approach fills of 34-35 ft. heights, It is assumed
that the abutments will be perched with 2 horizontal to 1 verticsl
slopes,

Beneath the loose surficial sands the very dense granular
deposits are competent materials to support the structure on spresad
footings. Recommendations pertaining to the varlous footing
locations are as follows,

4,2) East Abutment:
Spread footings may be deslgned for the skewed as well

as for the sguare structure and the probable ad jacent retsining
walls. Footings should be pleced at & minimum depth of 7 [t.

below existing ground level., 3 TS8P safe loads may be used [or
desipgn purposes at the suggested depths. Due to the sloping

ground surface, there is a gradient of epproximately 15-16 ft.
between the north end of the westbound structure footing and the
south end of the eastbound footing. Since the eventusl length

of the individual footings will be around LO0-140 £, 1t would
appear economical to step the foollings, mzintainiug the recommendod
7 £, distance between existing ground level and the underside

of the footings, Perched sbutments may also be gsupported on larye
displacement piles, pile caps belng formed within the £111,  In
using lZMB/h" 0.D, steel tubes, driven to approx. clevation 760 .
sale design loads of 70 ton per plle may be achicved, Pile driviung
chould be controlled in the field by mecns of the Illey formila
sccording to DIC Staadavds #DD-1218 and 1219.

R ot ¥ W



- 4 -
4,3) East Pler:

Spread footings may be designed for the east pler as
well; excavations, however, of some 10-14 ft. will be necessary
to reach the competent bearing stratum. Spread footings for the
westbound structure should be plasced at elevation 785 ft. at the
north end stepping down to elevation 779 ft. at the south end.

The north end of the eastbound footling may be put at elevation
778 f£t,, the south end being at elevation 772 ft. with steps in -
between. Design loads of 3 TSF may be used on above footings,

As an alternative, footings may be placed at 4 ft. below
finished ground and supported on piles. It is anticipated that
12-3/4" 0,D, steel tubes, having some 20 ft. embedded lengths will
support loads of 70 tons per pile. Notwithstanding pile driving
should be controlled by the Hiley formula as mentioned earller.

b))  West Pler:

Subsoil conditions under the west pler were found to
be similar to the ones beneath the east pler. Agaln spread footings
may be built with safe loads of 3 TS8F; the base of the footing
beneath the westbound lane being placed at elevation 788 ft. at
the north end, stepping down to elevation 782 ft. at the south
end. The corresponding footing elevations under the gastbound
lane structure are 781 ft. below the north end and 778 ft. below
the south.

If piled foundation is preferred, 1t may also be iaplemented
according to the recommendations glven for the esst pler.,

h,5) West lvutment:
In view of the rather extensive depth of the loose materinl

at the loecatlion of the west abutments, the construction of spread
footings appear to be unsconomical., As a conseguence, plled
foundations are suggested, piles being driven through the approach
f11ls and pile caps formed within the £i1l. It is estimated that
12-3/4" 0,D., stecl tubes, driven to approximate elevation 765 [t.
will develop sefe bearing pressures of 70 tons per piie. Loads
chould be checked during pile driving as suggested earlier.

o
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4.6) General Comments:

a) No bouldery material should be placed in the fill at the
locations of the abutments, if piled foundations are adopted.

b) No dewatering scheme will be necessary for the excavations in
view of the deep groundwater levels.,

o) No stability problems are foreseen for the approach fills,

' provided that they are constructed with 2 horizontal to 1
vertical lepés.

5, MISCELLANEQUS:
| The field work was carried out during the period of
Janusry 10-12, 1972, under the supervision of Mr. P, Korgemagl,
Project Foundation Englneer. Equipment used was owned and operated
by PVK Drilling Company, Burford, Ontario.

This report was prepared by Mr. A, K. Barsvary, Senior
Foundation Engineer and reviewed by Mr. K. G, Selby, Supervising
Foundation Zngineer, l

(_CJ ;Q, ?{:} hetld ‘7
A, XK. Barsvary, P. Eng.

AEB/ a0 K. G. Selby, P. Eng.
Feb., 15/72




APPENDIX I




FORM, OLmp4T - 126 (REV 1989} _ GrEICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARID

s Rk I —_ L - \
MATERIALS & TESTING GEFICE RECORD OF BOREHOLE No. 1 [(65—F~33) rOUNDATION SECTION

o8 7IeA07 LOCATION Fwy, L03 Line 'K? Sta, 346 + 90 o/s 62 Li, ORIGINATED BY T,
W.P. I5ELELLO0 BORING DATE Marel 29-30, 1945 COMPILED 8Y RES
DATUM  Tesdadlic BOREHOLE TYPE Washboring BX lazing CHECKED BY el
DYMOMIC PEMETRATION  RESISTANCE LIQUID LT Wiy
5 9| = 20 o 6o B0 100 WATER CONTENT—— o =
‘ 2 % L9 |SHEAR SIRENGTH PS.F. wp w W SZ 1 REmMARKS
ELEV DESCRIPTION . =i 20 &l ol ] o UNCONFINED + FIELD VANE ‘ ° ‘ -y
DEPTH % ;%w > % > 1 ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % y
777 .4 Cround Level n & by 10 20 30 PC.EIGLSA S CL
7751 Blask Org, Topsoil oo
2.0 CTTTSS TS
. ' 1oy, 7L
2 92 iR 770 MZ? e
a 535 73
Silty sand to sandy 7
LT E IS
silt with traces of L <
: . : 5 SS 52 MMM
clay and gravel. - 760 o
- L6 188 1100 -1
: for o
_LOOﬁ@ to VE'BE"Y Densa : - 7 ag llg 11n Is}
| 75%
c LB ss alTlaon °
ThLe
730.4 L ) o [ 357 ’9?1 5 h o
LA, Fnd of Borehole ' SN ; !




DEPARTIMENT OF HIGHWAYS=- ONTARID ‘
. \ ﬁ . jégmfﬁmgg IR AT N ETaY & Z"ﬂ'\ie’m‘,?\.ﬂé
WATERIALS & TESHING OFFiCe RECORD OF BOREHOLE No.2 | ) FOUNDATION SECTICH

LRt

JOB  71-131107 LOCATION FPur h03 Tine TX3 Sta, 348 &+ ¥ o/s 8Ly 1 CRIGINATED 8Y  wik
WP 154.40.0n BORING DATE Anrdl 2, 19485 COMPILED BY LS
DATUM __ rfleadatie BOREHOLE TYPE YWashboring BX Cngline - CHECKED BY o
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT - Wy
SOIL PROFILE SAMPLES | BLOWS ) FOCT T = S e - .

= ol 2 T T WATER CONTENT—— w =

= o= & | ISHEAR STRENGTH PSF wp w a g?j REMARKS
ELEV DESCRIPTION =2 A g . | o uncownrnep + FIELD VANE ‘ ' “a
DEPTH = > > g > | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % ¥

f -
793,09  Ground Level » 2| o

i

10 20 30 P.C.FIGR SA S1 CL

i34
555

782.21 Black Org. Tovsoil —

1 188 1191 ? o

Silty sand to sandy \\\ .,%w??l'{
770

5 o
511t with traces of 2 188 |59 forl11n

clay and gravel.

3 1’85 [ 51 °

Loose to very dense.

] 88 TED /e o

727 .4 & | S |16L /80




FORM OD-BT - 126 [REV 1989) CFFICE REPORT ON SO EXPLORATION

‘ | | ‘

DEPARTMENT OF HIGHWAYS= ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BCREHOLE No.3 (65—F~33) FOUNDATION SECTION

JOoB 7111107 LOCATION Hwy. k03 Line 'K' Sta. 349 + 15 o/s 90' Lt, ORIGINATED BY WX
WP 15680-00 BORING DATE  4nrl 5, 1965 COMPILED BY
DATUM Geodetic BOREHOLE TYPE Washboring BY Casing __ CHECKED BY
. D‘?*NAM!C PMETQAT!ON ‘RESISTANCE LIQUID LimiT Wy
 SOIL PROFILE | SAMPLES | 1EISWs ‘, PLASTIC LIMIT " .
5 N 20 iﬁ & % 10 WATER CONTENT—— v =
2l & L | ¥ [SHEAR STRENGIH PS.F wp w wy SZ1 REMARKS
ELEV. DESCRIPTION =1 21 & | @] _ | o UNCONFINED 4 FIELD VANE ' > ' ®a
DEPTH g g fa g 5 ® QWICK TRIAXIAL  x LAB., VANE WATER CONTENT % y .
7848 Gronnd Level . =] 0 20 30 P.C.EIGR.SA.SI.CL]
785, 3 Black Urg. Topsoll  |w
1.5 e .
oTi s [ 1 :
21 780 l\\ °
Bilty sand to sandy |7 T8 50 l‘ o
silt with traces of | . | ' g 771.3
_ b3 ss Jobhon,, o =
clay and gravel. . -
.Lmse to very dense. - . IRES 105 on o]
S 760
L5 | 8s {8o/p )
L 750
740.3 ‘ "L 6 | S5 [Bofp 1o
YA ] e AP Narakals 7




® | o

DEPARTMENT OF MICHWAYS- ONTARIO

MATERIALS & TESTING OFFICE RECORD OF @‘GREHQLE NOA (65-F=33) FOUNDATION SECTQCBN

JOB _71-11107 LOCATION By, k03 Line 'K' Sta. 350 + 32 o/s 75" 1t. ORIGINATED BY Wi
WP 154.40.00 BORING DATE _Arrdl 6-7 1965 ' COMPIED BY W
DATUM Gaodetic BOREHOLE TYPE Washboring BX Casin ing CHECKED BY A
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL_PROFILE SAMPLES | lBlows/FOCT PLASTIC LIMIT~—=w, >
o S| = 20 l0 60 8 100 | WATER CONTENF—y v
&1 & S8 SHEAR STRENGTH PS.F, wp w w, S5 RemARKS
ELEV. DESCRIPTION Bl 2] &= | ¢| L | © UNCONFINED  + FIELD VANE ' > ‘ =3
DEPTH =l 2 > g > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
[
789.9]  Grownd Level % a2 o 10 20 30 lecricrsasicy
787.9| Black Org. Topsoil  |~ie -
2.0 :
. 1188 6 o
Silty sand to san '
7 o - IETTss e T °
s11t with traces of | .° \
T3 788 187 \\\.._._ o) g 772.7
clay and gravel ) R =
0
Lhoiss |80 5"77. o
Loose to very dense. |,
» ) 6
LB lss 1)‘7,*’117' © o
AT a8 Tieagen 75 o
738.L {7 158 fgyen ™ g
[ag] _cf Ted mf Danalenta . _ 3 _ _ _ i . L




DEPARTMENT OF HIGHWAYS- ONTARIO : : ]
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No.5 (65-F=33)" rounnation secrion

Rt
Vi B

JOB 7111107 LOCATION Fuy, L03 Line '¥' Sta. 3L8 + L3 ofs kv Lt ORIGINATED BY
W.P. 1564000 'BORING DATE __ Mareh 31. 1965 . COMPILED BY
DATUM ___ Ceodatic BOREHOLE TYPE Washborine 8L Casing CHECKED BY
I p ' DYNAMC PENETRAT%ON RESISTANCE LIQUID LT Wy
SOIL PROFILE SAMPLES BLous % : .
| e o }/‘ N ¥ ;
= ol < | 0 8o 100 WATER CONTENT—— e .
wand (W] ’ - W
ELEV =1 I B I I SHEAR STRENGTH PSE W w 321 Remarks
e DESCRIPTION 4 B o ) C  UNCONFINED 4 FIELD VANE ' v : =5
DEPTH NMEIE 2 “f"j ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
787.0) Mlack Org, Topsoll 0 e — -
2.0 Y L]
I3 1ss |25 o
* ) . ?80 %]
Silty sand to sandy | ‘L2 [ S8 | €2 > o
4 e :
. R "“MM
511t with traces of | . [ —
- b3.lss | 66 for 10" °
\ 0.
clay and gravel. . 770 -w.g:?? ?
< ool 8s £3 . . o
Loose to very dense .
. . 760
5 185 121 o
. 750
& S35 180/4m o
L 7h0
737.5 L7 8S 1150)on
s L R SR o




FORM OD-MT - 126 (REV. 1569} OFFICE REPORT ON SO EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

) it IV SN B
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 6 (65-F~-33) FOUNDATION SECTION
JoB ___ 7i-11307 LOCATION Huwy LO3 1KY Sta, 349 + 853 ofs 21v RBE, CRIGINATED By WK
W.P.  156-£0-00 BORING DATE  March 30, 196% COMPILED BY WK
DATUM Geodetic BOREHOLE Type Washboring BX Cesing ,  CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION  RESISTANCE LIQUID LT vy
= 6 w ELO\%/ FO%}g 20 o 100 PLASTIC LimiT Wy .
5] _ 3| 2 2 A , \ : WATER CONTENT—w e =
cLEy. ﬁ ;g w & A SHEAR STRENGTH PS.F w;; ¥ V;L g% REMARKS
e Y DESCRIPTION g = = ) . O UNCONFINED + FIELD VANE o
DEPTH o ;_:2) > % E B QUICK TRIAXKIAL X LAB., VANE WATER CONTENT % Y
791.0] Ground Level & @] o | 0 20 30 P.C.FIGR SA.SI. CL]
789.5] Black Org, Toosoil  [ow 790
1.5 o T
T TS TTT °
Silty sand to sandy .~ : ' D>
L S8 25 % S
. * . 780 i) had
silt with traces of | ' N
NSNS = o
lay and gravel. A '
C y g e - ) .fOI‘ 9’ . *E__’?Tl‘g
UL es [3ke| 770 o <
. for{lon
| Loose to very dense. 88 LA _ o
for 9"
760
6 188180
S for 2¥
7501
- 7hl .S T Tes T En
6.5  End of Borehole | for| 2m




FOUM OD-3T - 126 [REV. 1985

OF

FICE REFOAT ON S04

®

EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE

No.7 {(65~F~33)

FOUNDATION SECTION

JjoB 71-11107 LOCATION Bwy.L03 Line 'K' Sta. 350 + 69 o/s 2l Lt. ORIGINATED BY WW¥
W.P.  156-60-00 BORING DATE  April 7, 1965 COMPILED BY
DATUM  Geodetic BOREHOLE TYPE Washboring BX Casing CHECKED BY Tl
DYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT Wy
SOIL PROFILE SAMPLES 1 |BLows/Fo0T : PLASTIC LIMIT——w, >
= ol zF 20 4 60 80 100 WATER CONTENT—— wE ,
= o Q| Y [SHEAR STRENGIH PS.F w oW S21 remasks
ELEY., DESCRIPTION Il 2] & | @] | o UNCONFINED 4 FIELD VANE ' 2 ’ =35
DEPTH =l 3 > % > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
790.9| Ground Level & 2| @ 1020 30 P.C.EIGR SA S1 CL
788.9 {Black Org. Topsoil o 790 —
2.0 .. 4 <
K P EEY E o
Silty sand to sandy J2 188 1B | 780 P =
silt with traces of | ' /5 (85 Iho for & o
| for| gn | 771.6
clay and gravel " "’"g;-“"
. 7'_?(3
Loose to Very Dense
| b 18 180 o
. for 5:1
" 760
5 188 {158 o
for 10
. 750
7hh.) 6 [ss |0
LA.51 Bad of Rershole - R




FORM OD—MT - 126 (REV. 1969)

QFFICE REPORT ON SOIL EXPLORATION

DEFARTMENT OF HIGHWAYS~ ONTARID

JOB 71=13307 - LOCATION e 03 Line 'RY Sta, 351 + 87 o/s 7' R+, CRIGINATED BY WX
WP, 156-60-00 BORING DATE _ April 8, 1969 COMPILED BY WK
DATUM  CGeodetic BOREHMOLE TYPE Washberine BY Casing CHECKED BY el
DYNAMIC PENETRATION  RESISTANCE LIQUID LT Wy
SOIL PROFILE SAMPLES - " EELOW?%,{ FOE@,T z : PLASTIC LIMIT w, .
= ol zZ < e WATER CONTENT—w v =
=l | | 2| ¥ [SHEAR SRENGTH PSF. Wy W SZ| REMARKS
ELEY. DESCRIPTION. =2 o 0 . |- O UNCONFINED + FIELD VANE ) - ) o
DEPTH = :z? > z > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
o
791.kL Ground Level v & o . 4020 30 PC.FIGRSASLCL
78¢.k {Black Org. Tovsoil Jf: 79 Mmm
2.0 .
TATTSS 3 s}
Silty sand to sandy ’
silt with traces of | - o |l 88 I 78 \\ =
. P
o
¥ . A - .
clay and gravel. . T —]
) 3.1 88 Q for 10" o
. __g_j?l.h
Loose to Very Dense . =
Ty LISST 78 490 5 ‘ .
O observed in
’ casing
49 .9 6 55 00T 40 5
41.5! End of Borehole - for| 9"




FORM OD-MT - 126 (REV. 1969}

CFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE

No. 9

FOUNDATION SECTION

JOB  71-11107 LOCATION By, 103 Line!X'! Sta. 350 +10 o/s Rt. ORIGINATED BY FX
WP 156-60=00 BORING DATE  Jan. 10, 1972 COMPILED BY AKB
DATUM Geodetie BOREHOLE TYPE Hollow Stem Aurer (CME) CHECKED BY PR
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLES | 1E/OWs / FOOT BLASTIC LIMIT v N
5 o < 20 Lo 60 80 100 WATER CONTENT—— v <=
i :
==l DESCRIPTION. o3 = B ) O UNCONFINED + FIELD VANE M o
DEPTH =l 2 > % > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ’4 |
794.8 | Ground Level & 2| o ' 0 2 30 P.C.EIGR SA ST CL
0.0 : :
S5 5 e 0 L8 (52)
g8 | op| 7190 N 0 :
&g s \ o] o O ?8 (2.2.)
: L e > 0 15 66 19
Silty uniform fine sahd | |y | 85 | 28 4.{_M ©
. . I R
5| S5 | &6 T o L1179 9
to fine sandy silt, 780!
traces of clay. 6 1881 5o °© 186 (13)
Loose to Very Dense 7.1 85 160 770, © 0 77 (23)
2
8 | S8 1208w o q 0 3L 60 6
Brown
N G 8S | 160/ o
760F
756.5 - Frotss— oo 0 0 52 (L8)
38.3| End of Borehole
750
k




FORM OD-MT - 126 (REV. 1969} OFFICE REPORT ON SOIL EXMORATION

DEPARTMENT OF HIGHWAYS- ONTARIO

! Ty . "
MATERIALS & TESTING OFFICE . RECORD OF BOREHOLE No. 10 FOUNDATION SECTION
108 71-11107 LOCATION Buy.h03 Line 'K' Sta. 38 + 95 o/s 20! Lt GRIGINATED BY _ m
W.P. 156-£0-00 BORING DATE _ Jan. 10, 1972 COMPILED BY %3
DATUM Ceodetic BOREHOLE TYPE Cone Test Only CHECKED BY
, . DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOlL_PROFILE SAMPLES | |ELOWS/FOOT PLASTIC LIMIT W, .
5 8 = 20 40 €0 80 100 WATER CONTENT—n w =
= & L | ISHEAR STRENGTH PS.F, wp w w, S 21 REMARKS
gé%:w%%{ DESCRIPTION = %‘3 g § - O  UNCONFINED 4+ FIELD VANE ) R e
g é’) — 3 E B QUICK TRIAYIAL *x LAB. VANE WATER CONTENT % y
791.2 Ground Level v & i ' ’ P.C. F-Qﬁ.SA.SLCi%
0.0 790
\-&MM
780 -
T T
778 | ~l____|
16.8 | End of Cone Test o 100/9

770




FORM QDT - 128 [REY. 1989)

OFFICE

REPORT ON SCIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

"RECORD OF BOREMOLE No. 11

FOUNDATION SECTION

JOB _ 71-17107 LOCATION Fwy. L03 Line 'K’ Sta. 351 + 05 o/s 82! Rt. ORIGINATED BY X
W, P. 1566000 BORING DATE  Jan, 11, 1972 COMPILED BY 1%
DATUM___ Bsodatic BOREHOLE TYPE Hollow Stem fuger (CME) CHECKED BY ___ ©: 7,
DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLES | IBlows/ ro0T : : BLASTIC LIMIT . A
5 el = 20 B &0 80 100 WATER CONTENT—— v =
— ™ 3 W
cLEy = % | =] 8 [SHEAR STRENGTH PS.F. ws Y . SZ| REMARKS
= Fd” DESCRIPTION Zl 2l &) ¢ . §- 0 UNCONFINED + FIELD VANE O
DEPTH > g > % > | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % y
796,61 Ground Level > @ W .10 20 30 C.FiGR.SA.SI1.CL
0.0 .
<11 lss |6 d 0 70 (30)
12 188 1719 o 035861 L
790 7
‘ 13188 5 S o
Silty uriform fine sand .l [S5 |17 < o o 38512
(5188 Roo/pe o
occasionally sandy ' 780
.14 18z laon o 092 (8
silt, traces of clay. |.
7185 197 o
Loose to very Dense . 770
hid 4B _[8s 00 v o 0 8 (92)
Brown ‘49185 nog, 8w o
S y76
.20 Iss hop/i¥ ° 095 (5)
753.2 P 0 OISO S 0/ T e
L43.b} End of Borehole




FOEM D-MT - 126 [HEV 1989} - ' CFFICE REPORT ON SO EXPOMATION ’ \

DEPARTMENT OF HIGHWAYS~ ONTARIO

MATERIALS & TESTING OEEICE RECORD OF BOREHOLE No. 12 'FOUNDATION SECTION
JOoB _ 71-11107 LOCATION Hwy.Lh03 Line 'Er Sta. 352 + L7 o/s. 82 BRt. ORIGINATED 8Y FE
WP, 156-£0-00 BORING DATE _ Jan. 11, 12, 1972 COMPILED BY LXB
DATUM Ceodetic BOREHOLE Typg Hollow Stem Augnr (CME) CHECKED BY E
SOIL PROEILE S AMP DYNAMIC PENETRATION  RESISTANCE LIGUID LIMIT Wy
. LES = u BLOWS / FO%T 7 PLASTIC Liwit W B
5 9| < 20 Lo 0 80 100 WATER CONTENT—— e
cLey =1 I3 B I O I'SHEAR STRENGTH PS.F. e v W, 321 REmarks
DEPTF; DESCRIPTION 2l =l = 2 . O  UNCONFINED + FIELD VANE ) M ' = '
o ::zJ ﬁ % L:f; @& QUICK TRIAXIAL X LAB. VANE WATER CONTENT %, Y
. o — .
79L.0 Ground Level v s| W 10 20 30 P.C.EIGR SA.SI. CL
0.0
. s v 76¢ © 0 22 62 1f
s 3fss] e T o 05538 7
} SF nnyon .
Silty uniform fine samf 4T o297 ° |9 87 (13)
A = ; o ,,
to fine sandy silt, | .1 0 [ 99 ] o0 7ee ' o _ 0 61 (39)
_ L7 1 S8 [ aooysy o
traces of clay.
8 SE 11058//10n o '
L - TT0
Loose to Very Demse | ' Lg-l-ce Teel/gn o
Brown - IOTITESTTII /o ©
Lo m?éc .
756 .8 ) N f e i '}YT o)
37.2] End of Borehole




FORM OD-MT - 126 (REV. 1989)

OFFICE

REFORT ON 30U

EXPLORATION

DEPARTAENT OF HIGHWAYS- ONTARIOQ
MATERIALS & TESTING OFFICE

- RECORD OF BOREHCLE No.13

FOUNDATION SECTION

JOB  71-11107 LOCATION Fuy, 103 Lire "K' Sta. 353 + L2 o/s 8l Rt, ORIGINATED BY  TX
WP, 1566000 BORING DATE  Jan. 11, 1972 ‘ COMPILED BY LKB
DaTum___ Ueodetic BOREHOLE Typg Hollow Stem Auper (CME) CHECKED BY |
, DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE SAMPLES | 15l0WS / FOOT PLASTIC. LIMIT v .
b ol < 20 Lo 60 80 1po WATER CONTENT— =
g & | [SHEAR STRENGTH PSF. wp w w, 321 REMARKS
ELEV, DESCRIPTION S 21 & | @ . | © UNCONEINED  + FIELD VANE ” ' “a
DEPTH ~E > g > | ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
791.2| Ground Level @ 2| w 3020 20 PC.FIGR SA SICL
0.0 ' 3
. 790
1 ss | 5 o R 058 35 7
" s 5 o 050 Ll 6
ngﬁ;ér un:m:?m £ine sand. . 3185 5 o 097 (3)
toYsandy silt, traces | - RS o 7B¢ o
) ' T (Y] L O
of clay. N !
16 188 I o}
. L7 188 6 o)
Loose to Very Dense | 18188 147 77C o 096 (L)
19 ]88 Tuaé °
I8 77 o _
411 Ss o ann/me O O 13.L 8{3 6
Brown ] o 0 93 ( 7 )
) m_“75 T0077™
12 188 173/ o ' 0 89 (11)
. R ss pondion o)
748.7 e 750
L42.5] End of Borehole
i




FORM OD-MAT ~ 128 (REV. 194%)

FFICE REPORT ON S0OL

EXPLORATION

DEPARTIENT OF HIGHWAYS~ ONTARIO

RECORD OF BOREHOLE No. 14

FOUNDATION SECTION

MATERIALS & TESTING OFFICE
OB 7111367 LOCATION H?!}*.h@:ﬁ Lins 'Kt S_ta.. 353. + 14.9 0,/8 2L Lt ORIGINATED BY i
W.P.  156-£0.00 BORING DATE  Jan. 11, 1972 COMPILED BY AXE
DATUM Geodetic BOREHOLE TYPE Uynamic Cone Test CHECKED BY Vo
, DYNAMIC PENETRATION RESISTANCE LIQUID LIAIT W
SOIL PROFILE SAMPLES | BLOWS / FOOT B " .
5 gl < 20 L0 60 B0 100 WATER CONTENT—w v
= & L | $ [SHEAR STRENGTH PS.F. W w W 21 REMARKS
ELEV. . 4B o w ~ ; g : = i :
TR DESCRIPTION. o I N . O UNCONFINED + FIELD VANE o
DEPTH =l 51 = g > | @ QUICK TRIAXIAL x LAB. VANE WATER CONTENT % y
?‘918 Ground Level Pm* ) Z & ‘ m C PC.E @R&!{’RS!%&
781.8 EM.____
10.0 End of Cone Test

780




FORR O34T - 126 (REV. 1969}

F)

DEPARTMENT OF HIGHWAYS~ ONTARIO

g ;: ) @"m 3 ”"i‘ % F e,
MATERIALS & TESTING OFFICE RECORD OF BCOREHOLE No.15 FOUNDATION SECTION
Jos _ 7i-131C7 LOCATION Hwy.Li03 Line 'Hi Sta. 3L9 + 70 o/s 68' 1, ORIGINATED BY TK
W. P, 156-£0-00 BORING DATE  Jan, 11, 1977 COMPILED BY %R
DATUM __ Geodetic BOREHOLE TYPE Cone Test Only CHECKED BY .
- DYNAMIC PENETRATION  RESISTANCE LIQUID LIMIT Wy
SOIL_PROFILE SAMPLES 1 o BLOWS FOQT ~—— R PLASTIC LIMIT —— wy >
= o| zZ < b 00 ¢ Co WATER CONTENT——w w
ol o= £ | Y [SHEAR STRENGTH PS.F. wp w W 221 rEMARKS
ELEV, DESCRIPTION 2P 2] & @] L | O UNCONFINED 4+ FIELD VANE ' " ' =3
DEPTH E > % > | ® QUICK TRIAXIAL X LAB. VANE WATER CONTENT % Y
‘ o ' .
7851 round Level v @] W P.C.FIGR SA SI.CL!
ODO
780 \
\\>
&M .
770.5 R
14.,9] End of Cone Test 770

100/10"




ECEM OD~MT - 138 [REV. 1969)

OFFICE REPORT

ON SCiL

EXPLORATION

MATERIALS &

DEPARTIMENT OF HIGHWAYS- ONTARIO
TESTING OFFICE

RECORD OF BOREHOLE No.16

FOUNDATION SECTION

08 1-133107 LOCATION Huy, 403 Line X' S+ta. 352 + 62 o/s 3’{" At ORIGINATED BY PR
W.P.  186-60-00 BORING DATE  Jen. 12, 1972 COMPILED BY 1X3
DATUM Geedetic BOREHOLE Type Hollow Stem Aupger CHECKED BY e
$OIL PROFILE S AMPLE DYNAMIC PENETRATION  RESISTANCE LIGQUID LimiY Wy
_OAMPLES |, |BLOWS/FOOT - PLASTIC LIMIT wp .
5 9l g 20 46 60 B0 100 WATER CONTENT—-yy e
pd z Wy
iy DESCRIPTION 2 B3 B S . | O UNCONFINED + FIELD VANE ' 2
DEPTH NEIR: g > 1 © QUICK TRIAXIAL x LAB. VANE WATER CONTENT % ¥
oo s 3 Lon = 0
769. 8 Ground Leve m.\ ’ 21 @ 10 2 30 °.C.FloR SASLCL
0.0 .
1185 1 o)
. v @ : | 15 76
Silty wniform fine 2153 | 26 T {° 576 (9)
5 [ 85 [ %0 ety
sand to fine sandy 280
. ' )5 ::28 Aé [®])
5ilt, tracg of gravel | .|p——o= TRl o '
) SSILYARA °© 03063 7
cceasional pockets ’
of gravel. 770
R LGY S ©
Loose to Very Dense R ssanoA o
|60
Brown L9 1 85 100 /6" o
751.6 T IRSMEIOVilas G
38.2] End of Borehole 750




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N'' ~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SFOON SAMPLER
12 INGHES INTO THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 [NCHES.

DY&AM‘C PENETRATION RESISTANCE ¢« THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE $0ILS AND THE RELATIVE DENSITY OR DENSENESS OF COHMESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS :-

CONSISTENCY 'N' BLOWS/ FT. ¢ LB./SQFT. DENSENESS N BLOWS/ FT.

VERY SOET o - 2 0 - 250 VERY LOOSE 0 -a
SOFT 2 - 4 250 - 500 LOOSE 4 - 10
FIRM 4 - 8 500 - 1000 COMPACT 10 = 30
STIFF 8 - I5 1000 - 2000 DENSE 30 ~ 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 > 3000

TYPE OF SAMPLE

8.8, SPLIT SPOON T.W.  THINWALL OPEN

. WS WASHED SAMPLE TR THINWALL PISTON
5B SCRAPER BUCKET SAMPLE 0.8 CESTERBERG SAMPLE
A% AUGER SAMPLE F.5. FOIL SAMPLE
C.s. CHUNK SAMPLE R.C. - RUCK CORE

5T SLOTTED TUBE SAMPLE
P H. SAMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
Q UNDRAINED TRIAXIAL EV.  FIELD VANE
Qcuy  CONSOLIDATED UNDRAINED TRIAXIAL ¢ CONSOLIDATION

Q4 DRAINED TRIAXIAL © 5 BENSITIVITY



W .
Wp
le

Cy

$u

ABBREVIATIONS USED IN_THIS REPORT

SOIL. _PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLIU PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLEY G+

VOID RATIO

CPOROSITY

WATER CONTENT
EGREE OF SATURATION

LIQUID LIMIT

PLASTIC LIMIT
PLASTICITY INDEX

SHRINKAGE LAIMIT

LIQUIDITY INDEX « &

-

P

CONSISTENCY INDEX = .!’.L‘_:."ﬂ
P

VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE

S max - €

DENSITY INDEX ¢ Py

mox ™ € min

RELATIVE DENSITY D, 1S ALSO USED
HYDRAULIC HEAD OR POTENTIAL

RATE OF DISCHARGE
YELOCITY OF FLOW
HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME GHANGE = 08—
{1+e)Ac
COEFFICIENT OF CONSOLIDATION
COMPRESSION INDEX » —— D8
Dlogp O

TIME FACTOR = % {d,

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ARGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

DRAINAGE PATH )

IN TERMS OF
EFFECTIVE STRESS

Tee ¢ 4 O tan §

I TERMS OF
TOTAL STRESS

"rf—cu+o‘ tan ¢

KIN
Y

L
e

GENERAL

e 31316
BASE OF NATURAL LOGARITHMS 2.7183

log,@ o/ In @ HATURAL LOGARITHM OF g
10G,,0 OR [0g @  LOGARITHM OF @ TO BASE 10

A XOmey @ qq €

ZzZorw

<o X

TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (& IS5 ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( j 1S ALSD USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

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

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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. Bors Holes 1-8 Mar. & Apr. 1945
Sore Holes F—1& fon. 1972
750
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PROFILE : : no. | Etevation] station | creser
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I I I S 16 789.8 352+82 38" RT.
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