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FOUNDATION INVESTIGATION REPORT
For

Hunt St. and C.P.R. Crossing in the
City of Hamilton, Dist. 4, Hamilton.

W.J, é4-F-33 -- W.P, 118-64

1. INTRODUCTION:

A request for a foundation investigation at the site of
the crossing of Hunt St. and the C.P.R. in Hamilton, was received
from Mr. W. Melinyshyn, Bridge Location Engineer,

A field investigation was subsequently carried out by
this Section in order to determine the subsoil conditions at the
site of the proposed structure. Presented in this report are the
results of this investigation, together with recommendations

pertaining to the design of structure foundations.

2. DESCRIPTION QOF THE SITE:

The site lies within the area covered by the former
Lake Iroquois, formed in the Pleistocene Epoch. The red Queenston
shale bedrock is covered by a layer of alluvium deposited from
the lake waters. When the level of the lake water rose with the
retreat of the ice, gravel bars were formed on top of the alluvium.
The railway excavation, cut through the exposed well-cemented sand
and gravel, 1s underlain by layers of silty sands and clays
containing gravel and fragments of red shale. The bedrock is red
and grey Queens?on shale. The steep slopes of the cutting are

partly covered with topsoil and vegetation,
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3. FIELD INVESTIGATION AND LABORATORY TESTS:

R~ e

A total of 6 sampled boreholes and 2 dynamic cone
penetration tests was carried out during the course of the field
investigation. Borling was achieved by means of conventional
diamond drilling equipment adapted for soil sampling purposes.
Samples were recovered by means of a standard 2" 0.D., split-spoon
sampler. Bedrock core was obtained by means of AXT core barrel.

The locations and elevations of all boreholes are
shown on Dwg. No. é4-F-33A which accompanies this report.

The samples were visually examined in the laboratory
as well as in the field. Tests were carried out in the laboratory
on & selection of samples, for the determination of Atterberg limits,
moisture contents and grain size distributions.

The laboratory test results have been summarized and

are included in this repert in Appendix I.

k, SUBSCQIL CONDITICNS:

4.,1) General:

The subsoil conditions at the site were found to be
generally uniform. Detailed descriptions of verious soil types
encountered in each boring are given in Appeniix I of this report.
The estimated stratigraphical profile of Dwg. €4-F-334 is based
upon this information.

From ground level downwards, the variocus soil types

encountered are as follows:

cont'd. /3 ...
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L, SUBSCIL CONDITIONS: (cont'd.) ...
L,2) Silty Clay:
This stratum was found only in the boreholes (B.H. #1 and

B.H. #7) drilled from the top of the bank of the railroad cut. Th?
depth to the bottom of the stratum was 15 ft, in B.H. #1 and 16 ft,
in B.H. #2. The liquid limit of the soil varies from 36% to 56%, E
the plastic limit from 20% to 27%, and the moisture content from
19% to 28%.

Standard Penetration test values in the stratum varied

from 14+ to 33, indicating a consistency of very stiff to hard.

4.3) Sand and Gravel:
Following the silty clay is a stratum of sand and gravel

and was found only in the two boreholes (#1 and #7) located on the
top of the existing railway cut. The stratum consistg of a
cemented, heterogenecus mixture of sand and gravel. This deposit
was proved only 16 ft. in B.H.'s #1 and #7.

Standard Penetration test values in the stratum vary
from 65 blows/ft., to over 100 blows/ft.; indicating a relative

density of very dense.

L.,4) Siity Sand:

A deposit of silty sand was observed immediately below
the ground surface in B.H.'s #2, #4, #5 and #6. These boreholes
are located approx. at the toe of the existing railway cut, The
thickness of the stratum varles from 9 ft. in B.H.'s #5 and #6, to
14 ft, in B.H.'s #2 and #4,

Standard Penetration test results in the stratum varied

from 5 to 60, indicating a relative density of loose to very dense.

cont'd, /& ..,
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4. SUBSOIL CONDITIONS: (conttd.) ...
4.5) Clayvey Siit:

Immediately below the stratum of silty sand in B.H.'s ‘
#2, #4, #Y and #6, a deposit of clayey silt was encountered. This -
deposit was proved down to siale bedrock in B.H.'s #2 and #5,
whereas in B.H.'s #4 ang #6, this was determined only to a depth
of 12 to 18 ft. below the sand layer. The maximum depth of this
layer was found to be 33 ft. in B.H. #5,

The physical properties of the stratum as determined in
the field and in the laboratory, are as follows:

Liquid Limit ......, 224 - 1329

Plastic Limit ,,,,,. 124 - 18%

Moisture Content ... 11% - 27%

‘N' values ........ 13 blows/ft. - 51 blows/ft,

Based on the 'N!' values, the consistency of the stratum
may be described as stiff to hardg,

Within the clayey silt deposit, between elevations 257 and
elev, 265 in B.H. #2, a layer of sand and gravel was encountered.
The 'N' values measured by the Standard Penetration tests were
generally in the order of €0 blows/ft., indicating a very dense
relative density.

4.6) Shale Bedrock:

The bedrock of red-grey Queenston shale was proved by
drilling 5 ft. of core in B.H. #2. The bedrock was only contacted,
]

but not drilled in B.H. #5. The contact with bedrock was established
between elev. 249 and elev. 2uk

cont'd. /5 ...
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6. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

1) Single-Span Structure: (cont'd.) ....

taken to prevent softening of the foundation material by surface

‘water during construction. A zranular or concrete working pad
should be placed as soon as possible to prevent softening bottom

of the excavation.

2) Three-Span Structure with Perched Abutments:

As an alternative, a three-span structure may be adopted
at this location. The proposed abutments will be located on the
banks of the railway cut and the proposed piers at the %toe of the
railway cut. The subsoil conditions at both the locations are
favourable for spread footineg type of foundations. The pler footings
can be designed as discussed above for the abutment footings of the
single-span structure. From the available information at the time
of writing this revort, it was understood that the perched abutments
will be located at elev. 310.0 or below. The abutments should be
supported on spread footings with a safe bearing pressure of 3 t.s.f.
A minimum -7 6 Teet of cover should be provided for frost protection.

No dewatering problems for the abutment footing excavations
are anticipated since the water table is at approximate elev. 284.0,

some 26 feet below the bottom of the excavations.

3) Approach Cugs:

The proposed grade of Hunt Street is at elev. 324,0 and
the C,P.R. track at elev, 286.0. This indicates that the approsach
cuts will be in the order of 38 ft. No approach cut stability
probless are anticipated provided the standard 2:1 cut slopes are

adopted.
cont'd., /7 ...
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ABBREVIATIONS USED iN THIS REPORY

PENETRATION RESISTANCE

STANDARD PEMETRATION RESISTANCE 'N'« - THE NUMBER OF BLOWS REQUIRED TO ADVANCE & STANDARD SPUIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, ODRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED YO ADVANCE A 2 INCH, 60 DEGREE. CGNE, FITTED
TO THE END OF DRILL RODS, i2 NOHES INTO THE SUBSOIL, THE CRIVING ENERGY BENG 330 FOOT POUKNDU PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COMESIVE SOILS AND THE RELATI¥YE DENSITY OR DENSENESS OF COMESIONLESS SOILE ARE DESCRIBED
N THE FOLLOWING TERMS @~

TONSISTENCY ‘N BLOWS/ FT. ¢ LB./SQ.FT. DENSENESS 'N' BLOWS / FT.
YERY SOFT o -2 T - 250 YERY LOOSE co- 8
SOFY 2 - 4 250 - 500 LOOSE 4 ~ i3
FiRM 4 - 8 500 ~ 1000 TOMPACT 0 - 30
STIPF B -~ 18 000 - 2000 PENSE 30 - 60
YERY STIFF i - 3¢ 2000 - 4000 YERY DENSE > 80
HARD > 30 > 4000

TYPE OF SAMPLE
$.8 5PLIT SPOON T W THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON
S8 SCRAPER BUCKET SAMPLE 0.s. QESTERBERS SAMPLE
&8s AUGER SAMPLE F8 FOIL SAMPLE
s CHUNK SAMPLE RC ROCK LORE

8T SLOTTED TUBE SAMPLE
[ 8 SAMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SCiL TESTS
Gu UNCONFINED COMPRESSION L.y LABORATORY VANE
< UNDRAINED TRIAXIAL Fv FIELD VANE
Qeu CONSOLIDATED UNDRAINED TRIAXSAL C CONSCUIDLTION

Qd TRAINED TRIAXIAL 1 BSENSITIVITY.
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S0 PROPERTIES

ABBREVIATIONS USED

IN THIS REPORTY

UNIT WEIGHT OF SO {BULX DENSITY}

UMIT WEIGHT OF SOLID PARTICLES
UNEIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SO {DRY GENSITY)

UNIT WEIGHT OF SUBMERGED SOiL

SPECIFIC SRAVITY CF S0LID PARTICLES G«

YOiD RATIQ
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WATER CONTENT
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s
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YOIl RATIO (4 DENSEST STATE
DENSITY INDEX = SESE 8.

& mox " €min
RELATIVE DENSITY D, 1S ALSO USED
KYDRAYLIS HEZD OR POTENTIAL
BATE OF DISCHARSE
YELOCITY OF FLOW
KYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIERT OF VOLUME CHANGE = -(-li—%;?-ﬁ

COEFFICIENT OF CONSOLIDATION

COMPHESSION INDEX » ~— L8 e
Dloge o

TIWE FACTOR = Cvl

DEGREE OF CONSOLIDATION
SHEAR STREUGTH

EFFECTIVE COUESION
INTERCEPT

EFFECTIVE ANGLE OF

4 { d, DRAINAGE PaTH ]

N TERMS OF
CFFECTIVE STRESS

SHEARING RESISTANCE, | Ty» ¢+ O ton ¢

DR FRICTION

APPARENT COHESION ‘}

SHEARING RESISTANCE
GR FRICTION

N TERMS OF

Te» Cu+ O tON B

APPARENT ANGLE OF j TOTAL STRESS

COEFFICIENT OF FRICTION
SENSITIVITY

2
Yo

7
e

log,Z2 cr ing

GENERAL

= 3046
BASE OF MATURAL LOUGARITHMS 2-7183
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ks
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ACCELERATION DUE YO GRAVITY
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MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL CFFECTIVE STRESS (& 18 ALSO USED )
SHEAR STRESS

LINEAR STRAIN

SKEAR STRAIN

POISSON'S RATIO (L IS ALSO USED}

MODULLUS OF LINEAR DEFORMATION { YOUNGS RODULUS }
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSISILITY

COEFFICIENT OF VIECOSITY

EARTH PRESSURE

DIBTANGE FROWM TOP OF WALL TO BQINT OF APPLICATION
UF PRESSURE

ANGLE OF WALL RICTION

DIMENGIONLESS COEFFICIENT TO BE USED WITH VaARIOUE

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE 2T REST

FOUNDATIONS

BREADTY OF FUUNDATIOR
LENGTH OF FOUMDETION
DEPTH OF FOUNDATION BENEATH GROUND

DIMERSIONLESS COEFFICIENT UBED WITH A SUFFIX APPLYING
TO SPECIFIC GRaviTY. DEPTH AND COHESION £TC. IN. THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

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




CEPARTMENT OF HIBHWAYS GNTARID |

MEMORANDUM

Te: M. A. Stermac, From: Bridge Division,
Principal Foundation Engineer, Downsview, Ontaric.
Room 107, Lab. Bldg.

Date: pApril 29, 1964.

Qur Fie Rer. IN REPLY TO

Sususcr:  YW.P. 118-64
Hunt St. Structure over C.P.H.
City of Hamilton
Dist. #4

Please find attached one print of Plan E=4267-1
with the probable location of footings for the proposed
structure marked in red. A possible alternative may
be a three span with the probable abutment footing
location marked in green.

Would you kindly arrange a foundation inves-
tigation at this site, covering both possibilities,
in order to provide us with the information necessary
to design the new structure.

Wi/sp -¥W. Melinvshyn,
cc. R. Fitzgibbon Regional Bridge Location Eng.
N. D. Smith ’
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DEPARTMENT DOF RIGHWAYS ONTARIO

MEMORANDUM

Q‘G:Mr. A, Stermac, From: Brldge Division,

Principal Foundation Bngineer, Downsview, Ontario,
Room 107, Lab, Rldg.

Dare:  September 18, 1964,
Our FiLe Rer:

in REPLY TD

Susseer:  C,P,R, Overhead on Hunt St. -
City of Hamilton AN
District #4 W.P. 118-64 " 1

Enclosed please find one print of ocur preliminary
plan D 5544-P1 for the proposed structure.

Would you please inform us if you have any comments
or let us have your approval if the preliminary is
satisfactory, I

Attention is drawn to the 1i:1 ecut slopes employed
whereas 2:1 slopel were originally anticipated as out-

. lined in the Foundation Report.

WSM/es W. S. Mellnyshyn,
Reglional Bridge ILocetlion Engineer,
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