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DEPARTMENT OF HIGRWAYS DNTARIO

, MEMORAND U4
’ Mr. B. R, Davis, From: Foundation Section,
Bridge Engineer, Materials & Testing Div.,
Bridge Division. Room 107, Lab. Bldg.
Attention: Mr, 5. McCombie Dare: August 23, 1965
QOur Fie Rer. In RePLY TO
SusuecT: -
FOUNDATICY INVESTIGATION REPORT
For

Proposed Fwy. #1003 and Lake Erie
and Norithern Railway Subway
District #4 (Hamilton)

W.J. €5-F-32 -- W,P. 158-€0

Altachned, we are forwarding to you, our detailed
foundation investigation report on the subsoil conditions
existing at the above structure site.

We believe that you will find the factual data and
recommendations contained therein, adequate for your design
requirements. Should you reguire additiocnal information,

please do not hesitate to contact our Office.

LGS /¥deF A. G. Stermac,
Attach. PRINCIPAL FOUNDATION ENGINEER
¢c: Messrs., B. R, Davis (2) '

A. Tregaskes

W. Farren

K. Hunter (2)

. Greealand

. J. Kovich

A, Watt

s OO
* »

g

Foundations Office




TABLE OF CONTENTS

1. INTRODUCTICN.

2. SITE INVESTIGATION AND PHYSIOGRAPHY.
3.> FIELD INVESTIGATION.

L, SUBSOIL CONDITIONS:

4,1) General,.
‘ L,2) 8Silt with Traces of Sand.

4.3) Gravel with Sand, Traces of Silt.

5. GROUND WATER.
€. DISCUSSION AND RECOMMENDATIONS. -
7. SUMMARY .

8. MISCELLANEOUS.




B S FOUNDATION INVESTIGATION REPORT
"‘l'— - - For
Proposed Hwy. #403 and Lake Erie
and Northern Railway Subway
District #4 (Hamilton)
W.J. 65-F-32 --  W.P. 1%8-€0

1. . INTRODUCTION:

& request dated February 15, 1965, for a foundation
investigation at the site of the proposed subway at the crossing
of Hwy. #403, Line 'H'! ar- the Lake Erie and Northern Electric
Failway, was received by 'nis Office from Mr. G. Scott, Regional
Bridge Location Engineer.

A field investiration was subsequently carried out by
this Section. Presented in this report are the results of this

. investigation, together with recommendations pertaining to the

foundation design for this structure.

2. SITE INVESTIGATION AXD PHYSIOGRAPHY:

Tre vieinity of this site consists of undulating arable
and pasture farmland with the occasional copse. It is also worthy
cf note that this area contains many large gravel guarries.

Physiographicaiiv. this area is part of the Horseshoe

Moraines of Southern Ontzrio.

3. FIELD INVESTIGATION:
A total of three sampled@ boreholes and four dynamic cone

‘ penetration tests was carried out during the course of the field

conttd. /2 ...




3. FIELD INVESTIGATION: (cont'd.)

FIEPRE S

. o »

investigation using a conventional diamond drill adapted for
soli sampling purposes.

Samples were cbizined using a 2" 0.D. split-spoon soil
sampler advanced by blows of z 140-1b, hammer falling a distance
of 30" thus imparting an impulse of 350 ft.-1lbs./blow.

The locations and elevations of all boreholes were
surveyed by the Engineering Field Survey Section of the London
District and are shown or Dug. #65-F-324 which accompanies
this report.

Samples were visually examined in the field prior to
transportation to the laboratory where they were re-examined.
Subsequently, combinations of the following tests were carried

out on selected samples:

Atterberg Limits
Moisture Contents

Grain Size Distributions

The laboratory test results are summarized on the bore-

log sheets attached to the Appendix of this report.

L, SUBSOIL CONDITIONS:

L,1) General:

The subsoil stratifications were found to be generally

uniforn.

Detailed descriptions of the soil in each borehole are

cont'd. /3 ...




4. SUBSOIL CONDITIONS: (cont'd.) ...
h.i) General: (cont'd.) ...

appended to this report, together with the inferred stratigraphical

profile of the area in question.

From ground level downwards, the soil types encountered

were as follows:

-

L.,2) Silt with Traces of Sangd:

This layer extends from ground surface in all places
ané varies in thickness between 9' in B.H. #3 and 19' in B.H. #1.

Slight cohesion is exhibited near ground level, but this
property appears to disappear €' below ground level,

By far, the main constituent is silt (occasionally
exhibiting visible signe of stratification) with very occasional
traces of gravel, sand and clay.

The denseness of th s brown material can be described as

loose to compact, becominy denser with depth.

4,3) Gravel with Ssr. . Traces of Silt:

This brown to T owny-grey coarse granular soil is
exceptionally dense.

It is apparently the same material as that in a nearby
qgquarry which consists of z1l sizes of gravel, sand and silt with

occasional boulders.

5. GROUND WATER:

No ground water was observed in any of the holes. B.H. #1
remained open to El. 7€3.5 and was dry at this depth.
It is concluded that ground water will occur below the

footing foundation level and hence, no major dewatering problems

are anticipated.

COnt'd. ) /:“' LI




= . &. DISCUSSION AND RECOMMEHDATIONS:

It

is proposed *to build a subway at this site to carry

the Lake Erie and Northern Railway over proposed Hwy. #403.

It

is recommended that this bridge be founded on spread

footings with a base elevation of about 779.0. The design bearing

capacity for
Ko
ground water
No
standard 2:1

It

this depth is estimated to be 3.5 t.s.f.

major dewatering problems are anticipated as the

level is below the footing base eleﬁation.

stability preblem for the cut is anticipated, provided
slopes are zcrered to.

should be nc ed that the very dense lower layer

contains gravel and may zlso contain boulders.

"' 7. SUMMARY:

A subway to take proposed Hwy. #403 under the Lake Erie

and Northern

Railway, is proposed.

Spread footings with an allowable bearing pressure of

3.5 t.s.f. are recommended for the foundations to this bridge.

Yo
No

slopes,

major dewatering problems are anticipated.

stability problems should occur with standard 2:1

Boulders may be encountered in the lower soil layer.

8. MISCELLANEQUS:

The field eguipment was owned and operated by the

F. E. Johnston Drilling Co. Ltd. This project was supervised by

cont'd, /% ...
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@ 8. MISCELLANEOUS: (cont'd.) ...
Mr. b.M.A. McGlone, Prcject Foundation Engineer, who also

prepared this report.

The investigation was carried out under the general

supervision of Mr. K. G. Selby, Senior Foundation Engineer, who

-’

also reviewed this report.

August 19€5




APPEEDIX 1.




DEPARTHENT OF HIGHWAYS ~ OHTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
JOB _éﬁ—F—BZ LCCATION Prop. H\'ly #,03 Line 'H! Sta. 1&16»3)"32, ﬁ ORIGINATED BY P. McG
w.p. _158-60 BORING DATE _July, 1965. COMPILED ¢
patum_G.S.C. BOREHKOLE TYPE Washboring WX & BX Casing. CHECKED BYM
SOIL PROFIL AM DYNAMIC PENETRATION RESISTANCE LiQUIC LiMIT wy
oFuLE SAMPLES =1 w | BLOWS/FOOT PLASTIC LIMIT wp 5
5 S| 2 P P T 10 125 WATER CONTENT ——Ww b
il & w | | & |SHEAR STRENGTH P.S.F. wp w wi 39
:—;_f—g:; DESCRIPTION 3 B 2| > R S © 4l REMARKS
1217139 | WATER CONTENT % X
800.0 * | W 20 40 60 P.C.F.
0.0
Silt with traces of
fine sand. 1S54 o
B 21 85 125 1
3 i 88123 1790
Loose to compact. A
L | SS|26 k
51 55129
781.0 2 gé§a6%
19.0| Gravel with sand, g?— 5SS 780 g
traces of silt and [:% for kv
possibly boulders. |57
Brown to Browny-Grey [v; ] 2500
for "
2}
Very denss. o ¥
i :g'_g ——ag-3pa 770
-o.
PRy} I
%q For 6
63.5 S S5

36.5| End of borehole. for b"

760




FORM OB-ML-126-REVISED —

64-3040

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS — ONTARIC

RECORD OF BOREHOLE NO.

MATERIALS & G DIVISION 2 FOUNDATION SECTION
JOB 65-F-32 LocATion __Prop. Hwy #403 Line ‘'H' Sta. 44,3432, 73" Kt. ORIGINATED oY P. MzG
w.p. _158-60 BORING DATE _._July, 1965. COMPILED BY
pATuM G.S.C. BOREHOLE TYPE _Washboringz - NX & BX Casing. CHECKED BY___E%
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT wi
SOIL PROFILE SAMPLES w | BLOWS /FooT PLASTIC LiMIT wp .
5 6| 2 35 50 75 100 125 WATER CONTENT ——W x
2| & N g S I'SHEAR STRENGTH P.S.F. wp " vy ég
EV. - e Oy w
:—-——E“:T\; DESCRIPTION AR o | REMARKS
4 BER R - WATER CONTENT % Y
804.5 o @ W 0 40 0 P.C.F.
0.0 5ilt to clayey silt
with traces of sand. 800
11556 o
Brown.
Loose to compact. 2 | s8 o
789.5 1111 S Y Gri, 5%3a30%
15.0| Gravel & sand with [of; 5 Si&Cl 15%
some silt & possibly .00- 3
784.3| boulders. Br -greyk.o 5550
20,2 Very dense, for R 1/
End of borehole. 780




o T T TR R e ¥ f e e b OFFICE REPORT ON SOIL EXPLORATION

= e ® ®

DEPARTMENT OF HIGHWAYS ~ ONTARIC

RECORD OF BOREHOLE NO. 3 F
MATERIALS & TESTING DIVISION OUNDATION SECTION
Jos __65-F=32 LOCATION _Prop. Hwy. #403 Line 'H' Sta. 442471, 73' It. ORIGINATED BY __P. McG
w.p. _158-60 BORING DATE Aug 19, 1965. COMPILED BY
paTum_G:35.C. BOREHOLE Typg Washboring - NX & BX Casing. - CHECKED BY __Z
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT wp
SOIL_PROFILE SAMPLES w | BLOWS 7 FOOT PLASTIC LIMIT wp N
5 o| 2 25 5 75 100 125 WATER CONTENT —W x
2| = g O | SHEAR STRENGTH P.S.F. wp " vy 3@
. - w —_— F
:—:;VH DESCRIPTION 21 1 & e = & | REMARKS
el S| F | & u WATER CONTENT % Y
{804.2 o a| w 20 40 0 P.C.F.
0.0 Silt
Brown 2
Compact . 1l /5SS |16 | 800
ss_ {11 °
795.2 S8 50mn
9.0 | End of borehole. for in

790




FURE Vo-ML-1<6-REVISED OFFICE REPORT ON SOIL EXPLORATION

R ®

DEPARTMENT OF HIGHWAYS -~ ONTARIO

RECOR F BOREHOL . 3
MATERIALS & TESTING DIVISION ECORD 0 OREHOLE NO. . FOUNDATION SECTION
Jos _65-F-32 LocaTion _Prop. Hwy. #403 Line 'H' Sta. 443702 § ORIGINATED BY P. HMcG
w.p, _158-60 BORING DATE __Aug, 1965. COMPILED BY
pATum___G.S5.C. BOREHOLE Type __Cone Test CHECKED BY __ QYL
DYNAMIC PENETRATION RESISTANCE LIQUID LMIT wy
SOl PROFILE SAMPLES — w | BLOWS/FooOT PLASTIC LIMIT ———wp .
’ 5 5| 2 2 50 75 100 135 WATER CONTENT —w xr
2] « W | & | SHEAR STRENGTH P.S.F. wp - wy 3@
ELEV. P ow oS . Oy C Wl REMARKS
— DESCRIPTION 2l s & | o > a
DEPTH el S 2 2] @
- BE] SR WATER CONTENT % X
8044 @ @ P.C.F.
0.0! probable. 7
S$ilt with traces of 800
fine sand,
Brown.
iloose to compact. 790
\>
:\
\

22.0| End of borehole. 740




ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REGUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, DRIVEN BY 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 CONE, FITTED

YO 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 COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTENRCY ‘N’ BLOWS/ FT. € LB./SQ.FT. DENSENMESS ‘N BLOWS /7 FT.
VERY SOFT 0 -2 0 - 230 VERY LOOSE 0 -4
SOFT 2 - 4 25C - 500 LOOSE 4-10
FIRM 4 -8 500 - 1000 COMPACY 10 - 30
STIEF 8 - 15 1000 - 2000 DENSE 30 - 80
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 80
HARD > 30 > 4000

TYPE OF SAMPLE

S.S SPLIT SPOON T.W. THINWALL OPEN
wSs WASHED SAMPLE TP THINWALL PISTON
S8 SCRAPER BUCKET SAMPLE [+ 3% OESTERBERG SAMPLE
AS HUGER SAMPLE FS FOIL SAMPLE

cs CHUNK SAMPLE R.C ROCx CORE

ST SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
PM. SAMPLE ADVANCED MANUALLY

SOIL TESTS

Qu UNCONFINED COMFPRESS!ON LV LABORATORY VANE
] UNDRAINED TRIAXIAL FV FIELD VANE
Qcu CONSOLIDATED UNDRAINED TRIANRIA: [+ CONSOLIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY



le

€mox

Cmin

Cy

)

ABBREVIATIONS USED IN THIS REPORT

SOiL PROPERTIES

UNIT WEIGHT OF SOIL (BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UHIT WEIGHT OF WATER

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

SPECIFIC GRAVITY OF SOLID PARTICLES G =

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQuUID LiMiT

PLASTIC LiMIT
PLASTICITY INDEX
SHRINKAGE LIMIT

w—w
LIQUIDITY INDEX = 4

P

CONSISTENCY INDEX = -"—"11

P
VOID RATIO IN LOOSEST STATE
VOID RATIO (N DENSEST STATE
€max ~ €
Cmox ~ Emin
RELATIVE DENSITY D, 1S ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC SRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

DENSITY INDEX =

COEFFICIENT OF VOLUME CHANGE » ——D08
il esAc'
COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = — D¢
Alogy o

TIME FACTOR » f‘-}.!— { d, ORAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARIMG RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
EFFECTIVE STRESS

T|'C‘+0.' tonﬁ'

IN TERMS OF
TOTAL STRESS

Tret,+ " ‘an g

R

n
e

log,a o ina

GENERAL

=3-14i6
BASE OF NATURAL LOGARITHMS 2-7183
NATURAL LOGARITHM OF @

10g? OR l0ga  LOGARITHM OF g TO BASE 10

B XOMIY ® A4 QqQqE

Z20r o

Q

M E<O ~

TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O IS ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( Ji IS ALSO USED)

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

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL YO 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 CF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

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

MODULUS OF SUBGRADE REACTIOM

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPT.. BELOW YOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL



. DEPARTMENT OF HIGYWAYS ONTARIO

MEMORANDUM

.o: Mr. B. R. Davis, From: Poundation Section,

Bridge Englneer, Materials & Testing Div.,,
Bridge Division. Room 107, Lab. Bldg.

Attention: Mr. S, McCombie ‘]

. i
Dare: February 25, 1966 ,715“
1.6 L e
AL
Our Fice Rer. In REPLY TO Y
SusuecT: This report to be included in your ceopy of

original Foundation Report 635-F-32.

FOUNDATION INVESTIGATICN REPORT
For
Lake Erie & Northern Railway Overhead,

Hwy. #4303, District #4 (Hamilton).

W.J., 65-F-32 -- W,P, 158 -60

Attached, we are forwarding to you, our detailed
' foundation investigation report on the subsoil conditions
exlsting at the above structure site.

We believe that you will find the factual data and
recomrendations contained therein, adequate for your design
requirements, Should additional information be required,
pPlease do not hesitate to contact our Office.

fag 7
- /
AGS/MdeF G St:512:p1m4?L£17

Attach, PBINCIPAL FOUNDATION ENGINEER
cc: Messrs. B. R, Davis (2)

H. A. Tregaskes
D, W, Parren

G. K. Hunter (2)
H. Greenland

T. J. Kovich

A, Watt

Foundations Office _
. Gen, Files
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FOUNDATION INVESTIGATION REPORT

i For ,
Lake Egie & Northern Railway Overhead,
Hwy. #403, District #4 (Hamilton),

W.J, 65-F-32 - W.P. 158-60

1. INTRODUCTION:

In a memo, dated January 11, 1966, from the Bridge Location
Section, the Foundation Section were advised that a major change in
the grade of Hwy. #403 would necessitate a modification of the above
crossing. The new design calls for an overhead crossing, rather
than the original proposal of a subway.

The information available in the original soils and
foundation report (65-F-32) was felt to be inadequate for the

modified design; consequently, an additiocnal field and laboratory
study wsz carried out.

2., SUBSOIL CONDITIONS:

The fleld work consisted of bore and cone penetration holes
at the proposed footing locations, in order to establish the depth
of the previously identified very dense gravelly layer.

The locations and elevations of the new boreholes, as well
as an estimated soils profile, are plotted on the attached drawing
No. 65-F-32B. The soils stratigraphy and the field and laboratory
test results may be seen on the Borelog sheets, also appended to
this report.

The boreholes confirmed the existence of the very dense
silty sand layer with gravels at each footing location. The depth
of the upper surface of the very dense stratum varies between
El. 786.5' and 788.0' at ihe proposed North structure, while at the
South structure, it lies between E1. 787.0' and 795.0',

cOnt'd. /2 sesses
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2. SUBSOIL CONDITIONS: (cont'd.) ...

The sandy silt deposit, which overlies the gravelly silty‘
sand, has an average value of the standard penetration test of
35 blows/ft. Tke corresponding values in the very dense layer are
above 100 blows/ft.

3. RECOMMENDATIONS:

Based upon the foregoing, recommendations as to the footings
are given as follows:

a) The entire structure may be supported on piled
foundations., Large displacement end-bearing piles appear to be the

practical solution. The approximate elevations of the tip of the piles
are tabulated below:

-- ELEVATIONS OF TIP OF PILES -
Abuomont East Pler | o tment West Pler
North Structure 785.0° ?85.0' 785.0! 785,07
South Structure 790.0° 790.0° 782.0" . 790.0°

In the case of 122" diam. steel tube piles driven down
to the specified elevatlions, a design load of 65 T/pile may be assumed,

b} As an alternative, the piers may be supported on spread
footings. The suggested elevations of the bottom of footings are as
follows:

-- ELEVATIONS OF BOTTOWM OE_?PREAD FOOTINGS

[ gast prer | West rlier
North Structure 792.0°! 792.0°
South Structure 795.0! 792.0"

Cont'd. /3 l"‘.'.."v
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3. RECOMMENDATIONS: ( cont'd.) ...

A design load of 2 t,s.f. may be acialeved on the spread

footings, provided they are placed at or below the suggested
elevations,

Ground water level was observed to be between E1, 789!
and 785' 1in boreholes No, 6, 8 and 9, while no water level was
encountered down to El. ?63.5'.during the first investigation in
August 1965, Because, even the highest water level observed is
below the suggested excavation, no dewatering will be necessary,

Approach fills, built with side slopes 2 horizontal to
1 vertical appear to be stable,

4. MISCELLANEOUS:

The fleld work, performed during the period of January 25 -
February 1, 1966, was supervised by Mr. W. W. Kulmatickas, Project
Foundation Engineer,

Equipment used was owned and sperated by Johnston Drilling
Co. Ltd.

This report was prepared by Mr. A. K. Barsvary, Project
Foundation Engineer, under the general supervision of Mr. K, G. Selby,
Senior Foundation Engineer.

February 28, 1966
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DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 5 FOUNDATION SECTION
308 _65-F-32 LocATioN _HwWy. 403, Line "H" Sta. A13403; 30' Bt. of § ORIGINATED BY _ W.K.
w.p. _158-60 BORING DATE ___Feb. 1, 1966. comPILED BY . A.B.
pATUM _Geodetic BOREHOLE Typg _Cone Penetration. CHECKED BY &/
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wi
SOIL_PROFLE SAMPLES w | BLows /FooT PLASTIC LBIT wp .
5 el 2 0 4 60 80 100 WATER CONTENT —w -
o rd H ¥t
al = w! 9 JSHEAR STRENGTH P.S.F. wp w w, 3@
ELEV. - N —— ® Wl REMARKS
SEPTH DESCRIPTION AEIRR RN o
HEIR R WATER CONTENT % Y
804.0| Groundlevel e @l v 1 20 0 P.C.F.




FORM 0OB-MT-126 (FORMERLY OB-ML-126)

£5-1831

OFFICE REPORT ON SOl EXPLORATION

7.

DEPARTMENT OF HIGHWAYS — ONTARIO

Jop __65-F-32 LocATioN _Hwy, 403 Line "H" Sta, L43£37; 31' Rt. of € oRriGINATED BY _W.K.
w.p._158-60 BORING DATE __dJan. 26, 1966. compiLep By __A-B.
paTuM__Geodetic BOREHOLE Typg _ Washboring, CHECKED BY _/- 2
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL_PROFILE SAMPLES 1 . | BLows/FooT PLASTIC LMIT wp N
5 o 2 20 4 60 80 100 WATER CONTENT ——W x -
2] « £ | g | SnEaAr STRENGTH P.S.F. wp we da
ELEV. lulw N ® ———y @& ] remanxs
OEPTH DESCRIPTION 2] 21 & el = =)
1213 a WATER CONTENT % Y
£01.0{ Groundlevel M4 @ “ 10 20 30 P.C.F.
0.0 800
511t with traces of 1(ss| 15 © g;;‘g%
sand. \\\ C1 3%
Stiff to hard,
(o}
2 | 85| 36f 790
¥ W.L.
Hammey Bourjcing El. 791.0
@m. 788.0
3 |S8)| 37 —O
783.0
18,0 | Sand and gravel.
7
Very dense. L | SS |80/p"
773.3 S TS 1T1oor1. 5"
22,7] Bnd of borehole,




FORM OB-MT-126 (FORMERLY OB-ML-128)

OFFICE REPORT ON SOIL EXPLORATION 7
65-1831 . ' .
DEPARTMENT OF HIGHWAYS — ONTARIC
RECORD CF BOREHOLE NO. 7 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
108 _65-F-32 LOCATION Wy, 403, Line "H" Sta, 443#61; 81' Rt. of § ORIGINATED By _W.K.
w.p._158-60 BORING DATE .Jan. 25, 1966. compiLED BY __A.B.
paTum _Geodetic BOREHOLE TYPE .___Cone Penetration CHECKED BY . .0
DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT wp
SOl PROFILE SAMPLES w | BLOWS /FooT PLASTIC LIMIT wp .
5 5 2 20 K 60 80 100 WATER CONTENT—W x &
i €| @ [SnEar sTrReweTH FsF. wo o, WL 32
A . w . e e | w
E——;ETV DESCRIPTION 21 2] 2 o 3 & | REMARKS
DEPTH €l 2| F 13| 4 WATER CONTENT% |
800.5| Groundlevel e m| v P.C.F.
0.0 800
\P
\\
790 \

Hammer cing
@m - 787 - 5

780




YS ~ ONTARIO I I R R I R I R R R R R R R RS

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. s FOUNDATION SECTION
JOoB 65-F-32 LOCATION &!. LO! Line “"H" Sta, Mlbmé: 8l' Rt, of £ ORIGINATED BY w.K,
w.p. __158-60 BORING DATE _ Jan. 25, 1966. COMPILED EY A.B.
paTum_Geodetic BOREHOLE TYPE __Washboring CHECKED BY '\ 7/
SOIL PROFILE SAMPLE ODYNAMIC PENETRATION RESISTANCE LIQUID LIMIT i
S — w | BLOWS/FOOT PLASTIC LIMIT wp
5 s| 2 200 10 60 80 100 WATER CONTENT——W x &
al « | 9 |SHEAR STRENGTH P.S.F. wp wi 3%
ELEV. lw!l w || @ — 23
DEPTH DESCRIPTION 2i 21 2 @ > Wl REMARKS
=l 2l F13 “ WATER CONTENT % X
98.0| Groundlevel @ | “ 19 20 30 P.C.F.
0.0
Sandy silt.
Dense,
o]
1| ss|3 N o  Sena?
\ Si79%
790.0 790 Cl 3%
8.0 \
\\-
2| 83585 Hammey Bounfing
lek1. 7186.5
° Gr3'37§
3 1SS | 127 Sal,
Siltylsand with Si&C1 20%
g!‘ave 3 780
Very dense, .
4| ssléo/qdn
n
771.5 58S {100/2.5 rho_
26.5| Pnd of borehole. i




DEPARTMENT OF HIGHWAYS — ONTARIO | ' -
RECORD OF BOREHOLE NO. 9 FOUNDATION SECTION
MATERIALS & TESTING DIVISION '
Jo08 _b65-F=32 rocaTion _Hwy, 403, Line "H" Sta, &1}311094 32' Lt. of § ORIGINATED BY W.K,
w.p._158-60 BORING DAY __dan, 27, 1966. COMPILED BY A.B.
pATuM _Geodetic BOREHOLE Typg __Washboring, cHECKED BY L\ /) -
" DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT vy
SCIL_PROFILE SAMPLES w | sLows/FooT PLASTIC LIMIT “p N
5 6| 2 20 L 60 g0 100 WATER CONTENT —W x &
al gl g Q | SHEAR STRENGTH P.S.F. wp w wy dg;‘g
[ - e
:_::TVQ DESCRIPTION HE IR RN - & REMARKS
o I B i WATER CONTENT % g
799.5| Groundlevel @ a| “ jo 20 3 P.C.F.
0.0
Sab%
\ —d $193%
Sandy silt. 1| ss|11 k c1 1%
Compact to dense, \>
790 < C ] 8213
b2 £,
2155 | 48 > \.;. 2(;
< & W.L.
D> @ki 789.5
<___ o Gr2i4%
783.5 3|ss | 80 i = Sasiz
16.0 : Hatmer uncink Si&C1 22%
€E}. 783L6
780
Silty sand with c
gravel, L1SS | 73
Very dense
o Gr72
773.0 5]Ss |60/3" $551%
26,8 End of borehole, S1801 12%




FORM OB-MT-1265 (FORKTRLY OB-ML-126) OFFICE REPCRT ON SOIL EXPLORATION /10
65-1931 . '
DEPARTMENY OF HIGHWAYS ~ ONTARIO
RECORD OF BOREHO'.E NO. 10 FOUNDATION SECT
MATERIALS & TESTING DIVISION OUNDATION SECTION
J08 _65-F-32 LOCATION _Hwy, 403, Line "H" Sta, 442488, 32 It, of ORIGINATED BY __W.K.
w.p. 158-60 BORING DATE _Feb. 1, 1966 ¢ vapiLED BY ___A.B.
patum __Geodetic BOREHOLE Typg . Cone Penetration. cHECKED BY v 7
came DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMFLES _| ., |olows7Foor LU LM e _
5 s| 2 . . . , | WATER CONTENT——W oy -
2 = rd Q T SHEAR STRENGTH F.S.F. wp - vy 52
ELEV. B w N . — ©wl pEMARKS
OEPTH DESCRIPTION 2l 21 2|2l 3 o
=l 21 F13] 4 WATER CONTENT % Y
803.5 | Groundlevel @ @ w PC.F.
0.9 -3
a00 {
~—_
\w
Hammer Boyncing
790
@El- 791.5
780
€ 2 j e o




FGRM OB-MT-126 (FORMERLY OB-ML-126)

OFFICE REPORT ON SOIL EXPLORATION //

g ® ®

DEPARTMENT OF HIGHWAYS ~ ONTARLIO

i . ll .
Jos 65-F-32 LocATicy _Hwy. 403, Line "H", Sta, 443400, 82' Lt. of f ORIGINATED By . W.K.
w.p. 158-60 BORING DATE _Jan, 27, 1966, COMPILED BY A.B.

paTum _Geodetic BOREHOLE TYPE _Cone Penetration.

CHECKED BY /. L

s DYNANIC PENETRATION RESISTANCE LIQUID LiMIT wy
SOIL PROFILE SAMPLES 8LOWS / FOOT PLASTIC LINIT wp
5l 9 60 80 1 a
5 el 2 ) 8 100 WATER CONTENT ——W »
2 e £ | 9 ISHEAR STRENGTH P.S.F. wp - wy 32
ELEV. W oW ———— Wl REMARKS
D—E—I;:l'-ﬂ DESCRIPTION by = & g x?: W
el S| F |3 4 WATER CONTENT % X
a2
800,0 | Groundlevel g @ P.C.F.

0.0 >

N

790

TN
erBo:c\i\nJ
. 787}0

%m




FORM D8-MT-126 (FORMERLY OB-ML-126) OFFICE " REPORT ON SOIL EXPLORATION ;'f/ )

an-183t . . ‘

OEPARTMENT OF HIGHWAYS - ONTARIO

RECORD OF BOREHOLE NO. 12 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
so8 _65-F=32 rocarion _Hwy, 403, Iine "H", Sta, 442415, 82' It, of € ORIGINATED BY W.K.
w.p. _158-60 BORING DAT. Feb. 1, 1966, COMPILED &Y A.B.
paTum__Geodetic BOREHOLE TYPg __Washboring, CHECKED BY _< /)
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT i
SOIL PROFILE SAMPLES w | sLows 7 Foor 2 T PLASTIC LMIT wp .
5 sl 2 A po 60 80 1 WATER CONTENT—w ¥
il = ?; O ['SHEAR STRENGTH P.S.F. we . W §g
. w | e |
E—-—-é':rv' DESCRIPTION - IR ol 3 & | REMARKS
DEFTH =l 21 - 3] & WATER CONTENT % Y
805.5| Groundlevel b @ “ 19 20 39 P.CF
G.0j \>
ST
\\
Silty sand with 800 P
gravel, 1 | SS (80/4" \ o
Very dense.
Gr10%
2]8S "
SS {80/4 Sal..g
Siy
[ — C1 5%
Hamner Bouncihg
egl. 792.9
790
789.0| 3|5ss [10042"
16.5| End of borehole,
1 B ' 3 J 1 B 1 B




FORM OB-MT-126 (FORMERLY 08-ML-126) OFFICE REPORT ON SOIL EXPLORATION e

S ) ® o

OEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO.13 FOUNDATION SECTION
J0B __65-F=32 LocaTiOoN __Hwy. 403 Line "H", Sta. 442783, 80' Rt. of § ORiGINATED BY ___ W.K.
w.p._158-60 BORING DaTE _Feb. 2, 1966. COMPILED BY A.B.
DATUM _Geodetic BOREHOLE TYPE Cone Penetration CHECKED BY J‘ /j \
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL _PROFWLE SAMPLES —| w |BLows/FocT PLASTIC LBAIT wp ”

5 gl 2 30 40 60 80 100 WATER CONTENT——Ww x b

2 = w | & [SHEAR STRENGTH P.S.F. wp - w, 38
ELEV. B owos — T Wi REMARKS
OEPTH DESCRIPTION 2l S & 2| 3 a

=l 21+ ]3| 3 ‘ WATER CONTENT %
800.5 | Groundlevel ® @ “ | P.C.F.

0.0 F27070) S.A
>
0 —
\ 4
\
\
Hammdr Bourjcing
€El, [787.5
780
1 ] H 3 | 1




FORM O8-MT-12& (FORMERLY OB-ML-126} OFFICE REPORT ON SOIL EXPLORATION }?

s5-1831 . . .

OEPARTMENT OF HIGHWAYS - ONTARIO

RECORD OF BOREHOLE NO. 1, FOUNDATION SECTION
MATERIALS & TESTING DIVISION
J08 __ 65-F=32 LocATion Hwy, 403, Line "H", Sta, 4437435, 81' Lt. of § _ ORIGINATED BY __ W.K.
w.p __ 158-60 BORING DaTE _Feb. 1, 1966, compiLep BY __A.B.
paTum__ Geodetic BOREHOLE TYPE __ Cone Penetration. cHeckep By i/
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
SOIL PROFILE SAMPLES w | BLOWS 7 FoOT PLASTIC LIMIT wp -
5 6| 2 20 49 60 80 100 WATER CONTENT ——W x &
2| 2| o [SHEAR STRENGT' P.S.F. wp w YL 52
EV. ; w o~ —_—y @@
:’éﬁr}u DESCRIPTION 21 1 2 2| 2 a | REMARKS
=l 21 +]3] 3 WATER CONTENT % Y
L
799.0| Groundlevel 2 d | } P.C.F.

0.0 21» "

790 Hymmer Bouncihg
ekl. 799.2

780
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FORM O8 mT-17

UNIFIED SOIL CLASSIFICATION SYSTEM
Fine l Medium ] Coarse Fine I Coarse
100 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 108 4  E %" 255:4';
~ — =
% ; —
B
80 :‘l / //
Vi z 20
Vi’ /
/ 7
79 rd 30
7 f
&
60 V]
] L M 46
z // [ S
2 /l I =
a. 50 v . 50 o
. / LEGEND
s . 8.H |SAMPLE s
% " / NO. NO. SYMBOL " é
= ) 6 | 1 &
20 J4 8 | 1
/ 70
-/ / 9 | 1 |~
20 l? '/ 9 2 ——————t —
7 p 80
J '/ P
A7 o
10 L »- 90
/‘C »
{
° [T i l 11 T LTI N I
> S o 38 - « o <o 0-1 0-5 10 2 I ¢ s 10 20 30 40 50 6070
S & © o2 ° °© ° 99
GRAIN SIZE IN MILLIMETERS
. DEPARTMENT OF HIGHWAYS -
MATERIALS ong GRAIN SIZE DISTRIBUTION WP No. 158 -60
TESTING JoBNo. 65-F - 32
DIVISION SANDY SILT.
ONTARIO




FORM OB mt- 17

REV. APR. 1965
£3-a13 . . .

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SILT SAND GRAVEL
Fine | Medium l Coarse Fine l Coarse
100 DEPARTMENT SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 1 08 4 4{' oWy g 2}3’3;
"/. _, w
,d' o
90 /— - 10
—~h—"" /
L1 -
2 kT / 20
.
/]
75 .,/'V /I"/ / w0
V4 A P4
’ 4
60 ‘ ‘/ / 40
2 y24 / / 2
3 .' - %
& 50 ,Af / s0 '5
. A‘ / LEGEND
w ’; B H |SAMPLE =
& a0 o p no. | NO. SYMBOL o
& i / rd 8 3 i
, / DAL SRS
30 g - ,‘/ 9 3 70
prd 9 5 — c——
/'
20 ’»} % 80
P
10 90
i
° T | ! x 1 17 T I TTTT T T 1T
) s o 38 - s 2 2= 01 0-5 *0 2 3 4 s 10 20 30 40 S0 6070
o o o 2 [~] (] ~ ?
) ' 7 GRAIN SIZE IN MILLIMETERS
.. MATERIALS amd GRAIN SIZE DISTRIBUTION WP No. 158- 60
i ; TESTING JOB No. - -
DIVISION 65- F -32
ONTARIO SILTY SAND WITH GRAVEL




DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM

To: My, A. Stermac, From:  Bridse Division,
Principal Foundation Engineer, Downsview, Ontario
Room 107, Lab. Building.

Dare:  January 11, 1966

In ReEPLY TO

Dur FiLe Rer.

Sususeer: W.P. 158-60

Site 1-158 m,_?//
Lake Erie and A ‘
Northern Railway [0

Cuarn e aa
Highway 403, District L

The attached Bridge Site Plan BL327-1 is g re-issue of
plan sent on February 15, 1965. It is caused by a major
| change in the grade of Highway 403 whereby Highway 403 now
| crosses ;the railway rather than under the railway as was the
| case in' the previous issue.
Pew
. Ve will be pleased to have your views regarding the

foundation for this structure.
/é | ’
:,/ - V

NZ/pr N. Zoltay,
Encl. Bridge Location Engineer

cco S« McCombie
G. Scott




o
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cc: Foundations Office {(Rm. 110)

Br. S. HcCombie, Po Lon Sectio
Bridge Planning Engr., undation Section,

Haterlials & Testing Div.
Bridge Dlvision, Room 107, Lab, Bldg. ’
Attn: Mr., N, Zoltay, .
Bridge Location Engr. January 13, 1966

Lake Erle and Northern Railway Overhead,
Highway 403, District 4 (Hamzilton)
- W.P, 158-60 -

with regard to your memo dated January 11, 1935, the
original foundation investigation (65-F-32), was reviewed.

The previous design called for a subway crossing
rather than an overhead, and the solils investigation was carried
out concerning a proposed cut. It is felt that the solls
inforazation avallable 1s not adequate for the foundation recom-
mendations of the changed overhead design., A few new borsholes
and laboratory tests would be necessary in order to suggest the
footing and slope stability of the overhsad.

Would you please advise us whether the new investigation
is to be carried out.

A e

AB/M1ieF A. G. Stersac,
PRINCIPAL FOUNDATION ENGINEER

cc: Poundations Office v
Gen, Fliles
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e ,>DEPARTM‘ENT OF HIBHWAYE ONTARIO

MEMORANDUM

‘u: Mr. B. R. Davis, From: Foundation Seation,

Bridge Englneer,

Materials & Testing Divw,,

Bridge Division, Roem 107, Lab. Bldg.
Attention: HMr. S, McCombie

Dare: February 25, 1966

el .
Our Fice Rer. Iv repy ta 27 Jal ﬁ,/'“’ ¢

SussecT: This report to be included in your copy of

original Foundation Repcrt 65-F-32.

FOUNDATION INVESTIGATION REPORT
For
Lake Erie & Northern Railway Overhead,

Hwy. #403, District #4 (Hamilton).
W.J., 65-F-32 -- W,P, 158 -60

Attached, we are ferwarding to you, our detailed
foundation investigation report on the subsoil condlitions
ezisting at the above structure site.

We bellieve that you will find the gactual data and
recommendations contained therein, adequatei}or your design
requirements., Should additional information be required,
Please do not hesitate to contact our Office.

AGS/MdeF A. G, Stermac, '

Attach, PRINCIPAL FOUNDATION ENGINEER

cc: Messrs., B, R, Davis (2)
H., A, Tregaskes
D, W. PFarren
G. K. Hunter (2)

H, Creenland
T. J. Kovich
A, Hatt

Foundations Offlcet//
Gen, Flles
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FOUNDATION INVESTIGATION REPORT
. For .
Lake Erie & Northern Rallway Overhead,
Hwy. #403, District #4 (Hamilton),

WoJ, 65-F-32 - W.P. 158-60

1. INTRODUCTION:

In a memo, dated January 11, 1966, from the Bridge Location
Section, the Foundation Section were advised that a najor change in
the grade of Hwy. #403 would necessitate a modification of the above
crossing. The new design calls for an overhead crossing, rather
than the original proposal of a subway,

The information available in the original soils and
foundation report (65-F-32) was felt to be inadequate for the

modified design; consequently, an additional field and laboratory
study was carried out,

2. SUBSOIL CONDITIONS:

The field work consisted of bore and cone penetration holes
at the proposed footing locations, in order to establish the depth
of the previously identified very dense gravelly layer.

The locations and elevations of the new boreholes, as well
as an estimated soils profile, are plotted on the attached drawing
No. 65-F-32B, The soils stratigraphy and the field and laboratory

test results may be seen on the Borelog sheets, also appended to
this report.

The boreholes confirmed the existence of the very dense
silty sand layer with gravels at each footing location. The depth
of the upper surface of the wvery dense stratum varies between
El. 786.5' and 788.0' at the proposed North structure, while at the
South strueture, it lies between El., 787.0' and 795.0°'.

cont'd- /2 L LB Y R 3%
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2. SUBSOIL CONDITIONS: (contfd.) ...

The sandy silt deposit, which overlies the gravelly silty
sand, has an average value of the standard penetration test of
35 blows/ft., The corresponding values in the very dense layer are
above 100 blows/ft,

3. RECOMMENDATIONS:

Based upon the foregoing, recommendations as to the footings
are given as follows:

&) The entire structure may be supported on piled
foundations. Large displacement end-bearing pilles appear toc be the
practical solution. The approximate elevations of the tip of the piles
are tabulated below:

~-- ELEVATIONS OF TIP OF PILES =~
Abgiggnt East Pier Abg§;§nt West Pier
Horth Structure 785.0! ?85.0' 785.0° 785.0?
South Structure 790.0°* 790,0° 782.0¢ - 790.0°?

In the case of 122" diam, steel tube piles driven down
to the specified elevations, a design load of 65 T/piie may be assumed.

b) As an alternative, the piers may be supported on spread

footings. The suggested elevations of the bottom of footings are as
follows:
-- ELEVATIONS OF BOTTOM OF SPHEAD FOOTIKGS
East Pler West Pler
North Structure 792.0! 792.0°
South Structure 795.0! 792.0!¢
cont'd. /3 cecececons




3; RECOMMENDATIONS : (cont'd.) ...

A deslgn load of 2 t.s.f. may be achieved on the spread

footings, provided they are placed at or below the suggested
elevations. ’

Ground water level was observed to be between E1, 789!
and 785' in boreholes No. 6, 8 and 9, while no water level was
encountered down to El. 763.5' .during the first Investigation in
August 1965. Because, even the highest water level observed is
below the suggested excavation, no dewatering will be necessary,

Approach fills, built with side slopes 2 horizontal to
1 vertical appear to be stable,

4. MISCELLANEOUS:

The fleld work, performed during the pericd of January 25 -
February 1, 1966, was supervised by Nr.%W. W. Kulmatickas, Project
Foundation Engineer,

Equipment used was owned and operated by Johnston Drilling
Co., Ltd.

This report was prepared by Mr. A. K. Barsvary, Project
Foundation Engineer, under the general supervision of Mr. XK. G. Selby,
Senior Foundation Engineer.

February 28, 1966
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QFFICE REPORT,

SOIL EXPLORATION X ’

CEPARTMENT OF HiGHWATS - ONTARIO

MATERIALS & TESTING DIVISION

w P _158-60 BORING DATE

patum Geodetie =~~~

BOREHCLE TYPE

RECORD OF BOREHOLE NO. s
o8 _65-F-32 Lcecavion _Hwy. 403, Line "H" Sta, MB;OB; 30* Rt., of g

FOCUNDATION SECTION

Fab,

1, 1966,

ORIGINATED BY . W.K.

COMPILED BY A.B.

Cone Penetration,

CHECKED BY

: e ON RESISTANCE LIQUIC LIMIT hd ™
F CYNAMIC PENETRAT ,
SO PROFLE 1 DTMPLES L {eLows sroot PLASTIC LT wn .
5 % 5 = 20 50 {30 80 100 WATER CONTENT ——Ww x
i ' &) 2 I'SHEAR STRENGTH P.S F. wp " wy 39
ELEV ! iy N P T
SeaTy|  DESCRIPTION L $iel > A} REMARKS
oS r: -1 . WATER CONTENT % )
. { tad
804.0| Groundlevel Lo [ @ ; . * 100 20 30 fce
T Y 1 ; ] i
0.0 ! ; | |
‘ H H ! i
! ; ; >
? P ¢ |
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i : i £ & H
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OF FICE Rséom‘ SOIL EXPLORATION

CEPARTHENT OF HIGHWAYS — CNTAR:O

"MATERIALS & TESTING DIVISION )

so8 _65-F-32

RECORD OF BOREHCOLE NO. 6

EGUNDATIGN SECTION

Location Hwy, 403 Line "H" Sta, 443437; 31' Rt, of § oRiGiNaTED BY _W.K.
w e _158-60 BCRING DaTE __dJdan, 26, 1966, COMPILED 8Y 4.8,
caTum _Geodetic BOREHOLE Typg _ Washboring, CHECKED BY __
. , DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT g
301 PROFLE . SOMPLES w | BLOWS /FoOT PLASTIC LT wp N
| Ly ol 2 20 40 60 80 100 WATER CONTENT ——w x &
! R g S [ SHEAR STRENGTH P S.F. wp . "L 32
o ! 1 & : H e
BV pescripTiON IR g ] REMARKS
BEPTH | EIETICERE A WATER CONTENT % )4
£01.0! Groundlevel i R ; A . ECF
o ——— * * ’ '
0.0; i A ‘
i C 3 §
f i ‘
E P
; R |
H : : i H
; : T i ! i : p——iO Salk
i Silt with traces of 1 iss E 13 i ~ S193%
. sand, ‘\\ : c1 3%
i : z
Stiff to hard, ; *
,‘ % o
1 P12 ;85 36 79 .
s : | z ' <
: { ; El. 791.0
] ! : Hammeyr Bournicing ?
§ N @El. 788.0
: T ™ ; i
H ¢ i ! !
13188 37 ! ; : =0
] | %
783.0 i § ; i ,
: ; H
18.0 | Sand and gravel. ; ‘ ! ' ;
| . o
f ‘ § i n7 : ;
! Vary dense. ; |4 :SS i80/2 ; i
' I P ! "
773,.3 ; | 9331100 1,5" ; |
22,7 i Bnd of borehole. z |




. S wEEIvE ALEVUR SUIL EAPLORATION .

CEPARTMENT OF HiGHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION RECORD‘ OF BOREHOLE NO. 7 FOUNDATICN SECTION

] ngwe . H .y
son _65-F-32 tocation My, 403, Line "H" Sta. u43461; 81' Rt. of ¢ GRiGINATED BY _W.K.
w p __158-60 SCRING DaTe _dan. 25, 1966, coupiLep sy __A.B.
patum_Geodetic BOREMOLE TYPE Cons Penetration CHECKED BY
o ) < DYNAMIC PENETRATION RESISTANCE LICUID LiwiT wy
e, 5CIL PROFLE SEMPLES 1 o |BsLowsyroor PLASTIC LIMIT ws N
; Fe [ i8] 3 20 40 6c 80 100 WATER CONTENT ——w g
; 5 = = 1 21 8 I'shean STRENGTH RS F. wp . wi =%
ELEV . ESCRIPTION - 2 - : =i ©u] rewarks
DEPTH SCRl =l 3 r 2 @
FIERI S A WATER CONTENT % ¥
800, ‘5 Grovndlevel B ! @ M BC F.
| i ] !
H : }
| !
; i oo
H i ' »
, ; ! % T~
i 1
'
: i ! \
| ! a
& ; % \d :
§ ! 790 \ i
: i : i
| ! o !
f oo : Hammer Boupcing
i i I @El.787.5;
{ i ! { 3
! : i ! :
? P i 5
; | £
L § 5 H !
! * |
5 i ,
3 ; %
: 780 ;




F 4 B TR ¥ FETE R

o S T T - \ ) :
MATERIALS & TESTING DIVISION - RECORD OF BOREHOLE NO. s FOUNDATION SECTIN
co8 ___65=-F-32 rocarion Hwy, 403 Line "H" Sta, W44/06; 81' B, of € ORIGINATED BY %.K. |
w.p __158-60 BORING GATE . Jan, 25, 1966, * CMPILED BY A.B. |
catum_Geodetic BOREHOLE Typg ___Washboring CHECKED BY |
; T w | BLOMS/FO0T o & PLASTIC LIMIT wp |
: sl + g 3 20 W0 : 80 100 WATER CONTENT —-w «r |
‘ : a * 4 . :
Ly | Y § L w “ | @ | SHEAR STRENGTH P.SF. wo " wy ég
H 3 T 1ok s
CERTH | CESCRIPTION K 4 > g REMARKS
; PEF 2 51 2 WATER CONTENT % 3
798.0! Groundlevel @ ! [ 8 ,! : 10 20 30 PC.F
0.0; : | j ’
. : § f H
; i ; i i !
' Sandy silt. ! P i i ! !
; , : { i ; i i
! Dense. ? ; ; ;
z ‘ o
? 1) ssisk i { o Sa1e%
g i i i S5179¢
790.0; 790 ; _ c1 3%
8’03 ! 3 k‘ 1 é
! i i ; !
: \ i :1 i
i : !
: i Y H oy
! ! 2| S5 85 Hg.me# Bounting
i §
i i
i
3 !ss | 127 o ‘ ora%%
L 841t { Sak
; 3iliy sand with ! ; Si&Cl 207
; gravel, i 780 H
i Very dense. : |
j L | SSi60/d" |
.
: i :
; |
i i
! .
5 55 .5m E
s 5 100/2.5"1) § |
| Pnd of borehole. ! i




I ey
MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 9 FOUNDATION SECTION
JOB 65"?‘32 LOCATION -M(B. line "H" Sta, _1*_1}%09, 32' Lt, of i ORIGINATED BY w.K,
"3 158—60 BORING DATE Jan, 27, 1966. COMPILED BY A.B.
patym_Geodetic BOREHOLE Tvpg _Washboring, CHECKED BY
SCiL. PROFILE SAMPLES UYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e wr
I . . w | BLOWS /FOOT FLASTIC LMIT wp
[ & i Si 2 20 W0 60 80 100 WATER CONTENT ——w .
ELEV.;}; : § f w ; v f:_g SHEAR STRENGTH P.S F. wp " wy é:% .
DEPTH§ CESCRIPTION g § g : i ;‘» a ————y & EMARXS
; el 3 ] o WATER CONTENT % 3
799.5' 3:oundlevel © N 5 : j0 20 30 PCF
0.0: ? ! |
|
i —a Sa&‘z
8 . i Si93
andy silt | 1! ss/ 11 k 1 1%
 Compact to dense. , T — ; i ;
¥ H 3 %
N i . 4 :
: é 790
o} Sa312
2:85 | ;8 31625§
C1
; X W.L.
i -
@El 789.5
; o Gr2i%
€El. 783.6 f
780 ,
Silty sand with °
gravel, 4:85 173 !
%
Very dense ;
; | Gr7%
773.0 5SS 160/2 § N Sasif
26,5 i of horahole, E ; S1&C1 129
i




TREEE BT Ivic R ORMERLY OB-ML-126)
6 5-1837

CFFICE REPORT‘*I SOIL EXPLORATION

CEPARTMENT OF H:GHWAYS - ONTARIO

MATERIALS & TESTING DIVISION

308 _65=F=32_
w p. _158-60

RECORD OF BOREHOLE NO. 10

FOUNDATION SECTION

LOCATION _Hwy, 4O e "H" St 88, 32' Jt, of €  omicinatep sy W.K.
Feb, 1, 1986

BORING € \TE comp:iLEd By ____A.B.
DATUM Geadﬂtic BOREHOLE TYPE COﬂS Penetrﬂti(}n. CHECKEDR BY
i o 1STANCE QU LMIT i
PROF AMP CYNAMIC PENETRATION RES L
SCiL PROFLE ‘ SAMPLES | |8Lows/FooT PLASTIC LT =p N
5 ! i Z . ) s WATER CONTENT ——w < b
21 ! | 2 [SHEAR STRERGTH PSF wp - 4@
ELEV lul w (] @ - w L e
. . i ] s . S—Y t
OEPTH DESCRIPTION = g; o 2 > 8 1 REMARKS
§ ul
E 3 E - & “ WATER CONTENT % X
ad
3_93.5 Groundlevel 7 ! ® i § 5 B C F.
0.0 i ; ; ' ;
Lo > i ;
i % L *
! | 800 : :
: ' ! ' !
. !
i i |
§ b
[ | ?
.x ; Hammer Bouneing i {
! ; 790 ! ; | :
f | €El.. 791.5 |
| . | ! ! i
i : : i ! i i
H i : 1 H g i
N ‘ ] |
* § ! ; ! :
| 1 ‘ !
%
! ; !
f
! |
| z
! !
! i
i 780 : :




800,0 ! Groundlevel

®

FORM OB-MT-IZSRIORMEALY OB-ML-1248) QFFICE REPORT BN SOIL EXPLORATION 1/
M ) ® | o
CEPARTKRENTY OF HIGHWAYS ~ SNTARIO -
RECORD OF BOREHOLE NO. 11 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
Jog 65~F-32 Location _Huwy, 403, Line "H", Sta. 443400, 82' Lt, of § ORIGINATED BY k.K,
w e 158-60 BORING DATE _ dan, 27, 1966, . COMPILED BY A.B.
caTym _Geodetic BOREHOLE Type _Cone Penetration. CHECKED BY
DYNAMIC PENETRATION RESISTANCE LICUID LIMIT wy
SOl PROFLE SAMPLES —1 . |eLows/Foor PLASTIC LWWT ws N
5 el 2 20 60 80 120 WATER CONTENT ——W x &
i Zl « €| 3 [SHEAR STHENGTH FSF. wp w o E]
ELEV. 1w s ~ b — 2z wARK
SEpvw|  DESCRIPTION {22 > S| REMARKS
: 21 135! 35 WATER CONTENT % Y
i o B W c

N

0.0 ‘ >

z \ |
1

790

S—




FRRI JR-MI ol ORMERLY 08-ML-126) OFFICE REPORTZN SOIL EXPLORATION A .
e @ ® o ®
»
ODEPAETNENT OF HIGHNWAYS — ONTARID
, ’ RECORD OF BOREHOLE NO. 12 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
Jos _65-F-32 rocation Hwy, 403, Line "H", Sta, 442/15, 82' Lt, of £ ORIGINATED BY W.K.
w.p _158-60 BorRiNG pate Feb. 1, 1966, COMPILED BY A.B.
oaTym__Ceodetic BOREHOLE Typg _ Washboring, CHECKED BY
, DYNAMIC PENETRATION RESISTANGE LIQUID LiNIT wy
SOIL PROFILE SAMPLES . | BLows Fooy —— e ke N
5 lg] 2 2l ko 60 80 1 WATER CONTENT ——w xF
7 Py o i i’? $ | SHEAR STRENGTH P.S F. wp - w 3@
;’gr; DESCRIPTION Slgielel s “§] REMARKS
El2 v & 4 WATER CONTENT % )4
£05.5, Groundlevel @ [l 1 20 30 PCE
! o
; o
Silty sand with 800 T~
gravel. 1 155 :80/5" N °
Very dense. ] 47
2188 (BC/Re > Griog
/i Z s &g
———, ; S48
Himmer Bouncihg
exl. 792.9
790 !
289.0 3|5 {100/2"
16.5{ End of borshole,
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FORMN 08'“?-!$QGRERLY OB-ML~1D &}

OFFICE REPORT‘ SOiL EXPLORATION

OEPARYHENT OF HGHWAYS —- ONTARIC

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.13

FOUNDATION SECTION

508 ___65-F=32 Locarton __Hey. 403 Line "H", Sta, 442483, 80! Rt. of § ORIGINATED BY __ W.K.
w_p __158-60 BORING DATE _Feb. 2, 1966. COMPILED BY A.B.
paTum _Geodetic BORENOLE TvPe ._Cone Penetration CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT w
; " AmP
SOt _PROFILE SAMPLES 1w |eLows/roor PLASTIC LIMIT wp N
5 S 3 60 80 100 WATER CONTENT ——W x
2l = w ! 9 [SHEAR STRENGTH P.S F. wp - v, 3@
ELEV. oM oW 4 =y ® uw | REMARKS
— DESCRIPTION 12 alal > w
DEPTH VEIi-lz! @
=i 2 51 4 WATER CONTENT % ) 4
800.5! Growndlevel M @ _ PC.F
G.0 ">
790 e
\
\

780

&El.

Hammer Bourjcing

787.5




Famm gn-nr-iz‘uuve‘nu’ aBML-i28) ' OFFICE REPORTGEN SOIL EXPLORATION .
&5 -1831 ,

DEPARTMENT OF #GCHWAYS ~ ONTARIO

MATERIALS & TESTING DIVISION RECORD OF BOREHOLE NO. 14 FOUNDAT:GN SECTION

08 65-F=32 ’ Locarion __Hwy, 403, Line "H" Sta. L43435, 81' Lt. of £
w p __158-60 scring oare _Feb, 1, 1966,

paTum__Geodetic BOREHCLE TYPE Cone Penetration,

OR:GINATED gy _ W.K.

~OMPILED BY A.B.

CnECKED Ay

, a OYNAMIC PENETRATION RESISTANCE LIQUID LiMiT wL
SCi. PROF SAMPLES -
‘ Ci. PROFRLE : ) - w | BLOWS /FOOT PLASTIC LT ws >
‘ 5 i IR 20 0 60 80 100 WATER CONTENT ——w x
jgyx! & g [SHEAR STRENGTH PSF. wp v wr 3%
ELEV ¢ ; - [T S —— 2
SerTy | GESCRIPTICN 4 BT 3| REMARKS
H 3 3 z 3 H : W
! fEp 20 - 5 8 WATER CONTENT 9, Y
H H w R i g § 3 k
799.0: Groundlevel : : : ; | . . : ; . PC.F
; . H H " 1 : ; i H ;
: : ! : i ! H '
0.0, i i i ; i ; e ! !
; ' P : i i : : : :
‘ § ; i i : ; i : ;
: : z ! : D P
: P ; ; % : ; !
! : ! i { : ? : i
: ; ; : ] i : ' : ]
: : ; : ‘ ! : : ! ;
; : oo ! ! , : ! ;
: : i { ; { : . ; ]
; , i i i 3 £ : '
H ; : i 1 ; H
g ; : | 790 ; ; H@r ?omcipg : ! f
: : ! o % ! ’ 2 ! :
; : o j i OR. 70 i ; ! :
5 ‘ |
: ; ; ; ; ] ; ; ; H ;
! ; R i 3 : H H
: : i : M ? 3 H H
: P 3 | i i ; i ,
f ! ; : : ] : ;
; L | i : f ; i
: ! i ! ; ;
; i : : ! ; ' : f
: f : : i s ; z :
? ! ; ; i , *’
: f i s ? f : ; :'
? Z } i ! : i ; ;
f i ' | 780 i : ; a : 5 i
i A ] ? T L z
| 1 : . i ? = : i ; g :
! ; ; : ; ! ] i ' ; : | :
: : : : ! : ' ! : : : i
' ; ; : ! ? : ? ;
; ; S | | z ? | |
! 1 | i i } i i i §
i i g i i ! ! ; i | I
i : i | ; ! : : ! s 3 ! i
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Hwys. 40l & Keele St.,
Downsview, Ontario.

fugust 9, 1965

Materials and Testing Division

H. Reid, Esq.,
?.RO #6,
Brantford, Untario,

Dear Mr, Feid:

Upon receipt of your letter dated August b, 19€¢,
I immediately called the F. E. Johnston Drilling Co. Ltd.
of 378 Bering Street, Toronto.

I was assured by them that the matter of payment

Tfor the water supplied to them by yourself, would be
investigated at once.

It is entirely possible that you will have been
contacted by them before you reccive this letter, in which
case, I would like to express my regret over this affair.

Should you need to contact me again, please do not
hesitate to do so.

I remain

PMAMEG /¥aeF Yours faithfully,

Pater 4. A, FeGlone
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